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Sammendrag pa norsk

Innledning: Fysisk aktivitet (FA) er viktig for 4 opprettholde god helse og forebygge ikke-
smittsomme sykdommer som hjerte- og karsykdom (HKS). Det er imidlertid observert lave
nivaer av FA over hele verden. Overviking av risikofaktorer for HKS, objektivt malt FA, og
deres korrelater er viktig for overviking av helsetilstand og vurdering av effekten av
folkehelsetiltak for 4 oke FA. Slike data er nedvendig i den norske befolkningen, og fordi lokale
variasjoner kan forekomme, er regionale data viktig. Av spesiell interesse er Sogn og Fjordane, et
landlig norsk fylke som ble inkludert i Statens helseundersokelser (SHUS) pa midten av 1970-
tallet pa grunn av sin gunstige posisjon med hensyn til HKS sykelighet, dedelighet, forventet

levealder og helse atferd.

Hensikten med studien: De overordnede miélene med denne avhandlingen var 4 oke var
kunnskap om status og trender i FA og risikofaktorer for HKS hos voksne i Sogn og Fjordane,
utforske korrelater for FA i denne populasjonen, og der det er hensiktsmessig, gjore

sammenligninger med resten av Norge.

Materiale og metode: Denne avhandlingen er basert pa tre separate studier; Kan-undersokelsen
i Sogn og Fjordane (Kan1S&Fj) 1 2008-2010 (Artikkel I-IV), SHUS 1 1975-1999 (Artikkel II og
III) og den nasjonale Kanl-undersokelsen i 2008-2010 (Artikkel 1T og IV). 1
tverrsnittsundersokelsen i Artikkel I var 622 40-42- og 53-55-dringer (svarprosent 61%) fra Sogn
og Fjordane inkludert. Den repetitive tverrsnittsstudien 1 Artikkel IT omfatter data fra 375 682 40-
42-aringer (svarprosent 94-32%) fra Sogn og Fjordane og resten av Norge. I den prospektive
observasjonsstudien i Artikkel III, ble helsetilstanden og -vanene til 240 40-42-aringer
(svarprosent 52%) fra Sogn og Fjordane fulgt etter 13 ar, mens Artikkel IV er basert pa
tverrsnittsdata fra 972 40-42- og 53-55-aringer (svarprosent 40%) fra Sogn og Fjordane og resten
av Norge. Fysisk aktivitet ble registrert ved selvrapportering (alle studier) og objektive mal
(Kan1S&Fj og Kanl), mens risikofaktorer for HKS og potensielle korrelater for FA ble registrert

gjennom sporreskjemaer og fysiske undersokelser (alle studier).

Hovedresultater: Til tross for betydelig hoyere objektivt malt FA nivd i Sogn og Fjordane
sammenlignet med resten av Norge (44% vs. 29% tilfredsstilte anbefalinger for FA, p <0,001), er
FA nivéet lavt. Vi fant ingen kjonnsforskjeller i objektivt malt totalt FA nivé i fylket, men
signifikante kjonnsforskjeller ble observert for stillesittende tid, lett- og moderat aktivitet

(Artikkel T).



Selvrapportert FA nivi i fritiden har vaert relativt stabilt over en 35-drs periode, og ingen
signifikante forskjeller i utvikling ble observert mellom Sogn og Fjordane og resten av Norge
(Artikkel IT). En reduksjon ble observert i stillesittende atferd (for kvinner), moderat FA, royking,
systolisk blodtrykk (SBT), diastolisk blodtrykk (DBT), high-density lipoprotein-kolesterol (HDIL-
¢) og total kolesterol (TK), mens en okning ble observert for stillesittende atferd (for menn), lett
FA (for kvinner), hard FA, kroppsmasse indeks (IKMI) og triglyserider (T'G). Sammenlignet med
de nasjonale trendene, hadde 40-42-aringer fra Sogn og Fjordane gunstigere utvikling i TG,
HDL-c og KMI men mindre gunstig utvikling I SBT og DBT (Artikkel II).

Selvrapportert FA (p <0,001) og bedring i egenvurdert helse (p = 0,046) hadde en positiv
sammenheng med objektivt malt moderat til hard FA (MHFA) ved oppfolging, mens KMI (p =
0,034) og okt KMI (p = 0,014) hadde en negativ sammenheng med MHFA ved oppfelging
(Artikkel IIT). Objektivt malt FA hadde en positiv sasmmenheng med fysiske miljofaktorer som
tilrettelegging for gange, bruk av aktiv transport og det 4 bo i Sogn og Fjordane, mens en negativ
sammenheng ble funnet med en nermiljoskire som beskriver hvor aktivitetsvennlig nermiljoet
deres er (alle p<0,004). Geografiske forskjeller i korrelater mellom Sogn og Fjordane og resten av

Norge ble observert for et aktivitetsvennlig narmilje og bruk av offentlig transport (Artikkel IV).

Konklusjoner: Denne forste epidemiologiske undersokelsen av objektivt malt FA og korrelater
for FA hos voksne i Sogn og Fjordane, viser at denne befolkningsgruppen har opprettholdt mer
positive egenskaper i form av FA niva og flere andre risikofaktorer for HKS sammenlignet med
resten av Norge. I et folkehelseperspektiv er imidlertid FA nivédet fortsatt for lavt, tatt i
betraktning den overbevisende dokumentasjonen pa de helsemessige fordelene av FA for de som
er tilstrekkelig fysisk aktive. Derfor er det nd pa tide 4 gjore FA til et hovedmal for
folkehelsekampanjer og —politikk, for effektivt 4 intervenere i viktige determinanter av FA. For 4
gjore dette er det nodvendig 4 framskaffe regionale og nasjonale data pa objektivt malt FA og

korrelater av FA for 4 folge utviklingen 1 helse og 4 initiere tiltak som skal oke FA.

Stikkord: Akselerometer, fysisk aktivitet, stillesittende tid, risikofaktorer for hjerte- karsykdom,
kroppsmasse indeks, trender, korrelerer, voksne, tverrsnitt, longitudinal, Kan1, Statens

helseundersokelser



Summary

Introduction: Physical activity (PA) is important to maintain good health and prevent non-
communicable diseases such as cardiovascular disease (CVD). However, low levels of PA are
observed worldwide. Monitoring of CVD risk factors, objectively measured PA levels, and their
correlates is important for surveillance and assessment of the effectiveness of interventions or
public health initiatives aimed at increasing PA. Such data in the Norwegian population are
needed, and because local cultural discrepancies may occur, regional data are important. Of
particular interest is Sogn & Fjordane, a rural Norwegian county that was included in the
National Health Screening Service (NHSS) in the mid-1970s due to its positive characteristics

with respect to CVD morbidity, mortality, life expectancy and health behaviors.

Aim: The overall aims of this thesis were to increase our knowledge regarding the levels and
trends in PA and CVD risk factors in adults in Sogn & Fjordane, to explore correlates of PA in

this population, and where appropriate, to make comparisons with the rest of Norway.

Material and methods: This thesis is based on three separate studies; the Physical Activity
among Adults and Older People Study in Sogn & Fjordane (Kan1S&Fj) in 2008-2010 (Paper I-
1V), the NHSS study from 1975 to 1999 (Paper II and III) and the national Kan1 study in 2008-
2010 (Paper IT and IV). A sample of 622 40-42- and 53-55-year-olds (participation rate 61%)
from Sogn & Fjordane is included in the cross-sectional study in Paper I. The repeated cross-
sectional study in Paper II includes data from 375,682 40-42-year-olds (participation rate 94-32%)
from Sogn & Fjordane and the rest of Norway. In the prospective observational study in Paper
I1I, the health status and habits of 240 40-42-yeat-olds (participation rate 52%) from Sogn &
Fjordane were followed after 13 years, whereas Paper IV is based on cross-sectional data from
972 40-42- and 53-55-year-olds (participation rate 40%) from Sogn & Fjordane and the rest of
Norway. Physical activity was registered by self-reports (all studies) and objective measures
(Kan1S&Fj and Kanl), whereas CVD risk factors and potential correlates of PA were registered

through questionnaires and physical examinations (all studies).

Main results: Despite the significantly higher objectively measured PA level in Sogn & Fjordane
compared to the rest of Norway (44% vs. 29% met the PA guidelines, p<0.001), the observed
PA level is low. We found no sex differences in objectively measured overall PA level within the
county, but significant sex differences were observed for sedentary time, light activity and

moderate PA (Paper I).



Self-reported leisure time PA level has been relatively stable over a 35-year period, and no
significant differences in trend were observed between Sogn & Fjordane and the rest of Norway
(Paper II). Decreasing trends were observed in sedentary behavior (for women), moderate PA,
smoking, systolic blood pressure (SBP), diastolic blood pressure (DBP), high-density lipoprotein-
cholesterol (HDL-c) and total cholesterol (TC), whereas increasing trends were observed for
sedentary behavior (for men), light PA (for women), vigorous PA, body mass index (BMI) and
triglycerides (TG). Compared to the national trends, the 40-42-year-olds from Sogn & Fjordane
had more beneficial trends in terms of TG, HDL-c and BMI but less beneficial trends in terms of

SBP and DBP (Paper II).

Self-reported PA (p<0.001) and improved perceived health (p=0.046) were positively associated
with objectively measured moderate-to-vigorous PA (MVPA) at follow-up, whereas BMI
(p=0.034) and increased BMI (p=0.014) were negatively associated with MVPA at follow-up
(Paper III). Objectively measured PA was positively associated with built environment factors
such as perceived walkability, use of active transport and living in Sogn & Fjordane, whereas an
inverse association was found with a community perception score describing the activity
friendliness of their community (all p=0.004). Geographical differences in correlates between
Sogn & Fjordane and the rest of Norway were observed for community perceptions and public

transport for commuting (Paper 1V).

Conclusions: This first epidemiological investigation of objectively measured PA and its
correlates in adults in Sogn & Fjordane, show that this population has maintained more positive
characteristics in terms of PA levels and several other CVD risk factors compared to the rest of
Norway. However, from a public health perspective, the PA level is still insufficient, given the
convincing evidence of the health benefits of PA for those who are sufficiently physically active.
Therefore, it is now time to make PA a major target of public health education campaigns and
policies and to effectively intervene in major determinants of PA. To do so, obtaining regional
and national data on objectively measured PA and its correlates is essential to follow the

development of health and to initialize and enforce initiatives aiming to increase PA level.

Key words: Accelerometers, physical activity, sedentary time, cardiovascular risk factors, body
mass index, trends, correlates, adults, cross-sectional, longitudinal, Kan1, National Health

Screening Service
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Introduction

1. Introduction

1.1 Public health and non-communicable diseases

Public health is defined as population health and the distribution of health in a population (1).
Long life expectancy is important for public health (2), and the Norwegian government has set a
goal to be among the three countries in the world with the highest life expectancy (3). However,
improving public health means more than simply delaying death or increasing life expectancy (4,
5). People and societies are concerned about having sufficiently good health, i.e., the absence of
disease and maintenance of function (4). In order to prevent disease, it is necessary to identify
and address underlying health risks; however, such health risks often have their roots in a
multifactorial chain of events over time (6). Social inequality, migration health, health behavior,
mental health, dementia, injuries, accidents and violence are some health challenges (3). As a
country develops, the types of diseases that affect a population typically shift from primarily
infections to primarily non-communicable diseases (NCDs), such as cardiovascular diseases

(CVDs), type 2 diabetes, cancer and chronic respiratory diseases (7, 8).

1.1.1 A historical perspective of screening of risk factors and health habits

To provide a historical perspective, as a result of major health problems with tuberculosis in
Norway, a chest X-ray screening service was established in the 1940s (9). During the post-war
years, this service covered the whole country. As tuberculosis decreased, screening of the entire
population was gradually replaced by selective case-finding (9). Cardiovascular diseases increased
dramatically in Northern Europe, including Norway, and the USA after the Second World War
(10). In the 1970s, Norway had a high CVD mortality rate compared to the present rate, even in
an international context (11), and large epidemiological surveys on CVD risk factors were
included in the existing screening services. After a minor decrease in CVD mortality in Norway in
the 1970s and 1980s, a substantial decrease has been seen in both sexes and all age groups since
1987 (10). The same pattern has been found for CVD morbidity (12), and currently Norway is a
low-risk country, with the same levels of CVDs as Mediterranean countries (10). In the 1970s and
1980s, extensive surveys of tisk factors for CVDs were catried out in three counties (the County
Study), and in 1985 the Age 40 Program started, which became nation-wide in 1993 (9). All

municipalities were visited every three years; at each wave of visits, all persons aged 40-42 were

1



Introduction

invited to participate in the study. The studies focused on surveillance, research, education and
prevention through population-based and high-risk strategies. The County Study and the Age 40
Program will be referred to as the National Health Screening Service (NHSS) throughout this thesis.

Currently, in Norway public health conditions are very good (13). Norwegians have a high life
expectancy and are ranked at the top of international comparisons of well-being and welfare (13).
As CVD morbidity and mortality decreased, the same beneficial pattern has been observed for
smoking (14-16), a health behavior strongly associated with CVD morbidity and mortality that
has been a major target of public health education campaigns, politics and legislation over the last
forty years (14, 15). However, physical activity (PA), a health behavior associated with CVD
mortality as strongly as smoking (17), has not received the same level of public health attention
during this period. It appears that a decrease in PA and an increase in sedentary time (i.e., any
waking behavior characterized by an energy expenditure <1.5 metabolic equivalents (METS)
while in a sitting or reclining posture (18)) have occurred (19). Despite the decrease in CVD
morbidity and mortality (10, 12), the prevalence of other NCDs and risk factors has increased (8,
20) and sedentary time involving prolonged sitting has become a prevalent feature of everyday
living. Hence, the role of regular PA in the prevention of NCDs has been highlighted (20-23).
This is emphasized by the recently observed increase in hospitalization due to acute myocardial
infarction among persons under 45 years in Norway (24). Hence, monitoring PA levels and its
correlates is important for surveillance and assessment of the effectiveness of interventions or
public health initiatives aimed at increasing PA (2, 8, 25). Thus, the Norwegian Directorate of
Health initiated a screening of objectively measured PA with the first screening of adults in 2008-
2010, the Physical Activity among Adults and Older People Study (Kan1) (26, 27). The need for a
monitoring system was emphasized in the Public Health Act of 2011 (1), which requires each
single municipality to provide an overview of public health challenges. Of particular interest is the
county of Sogn & Fjordane (referred to here as Sogn & Fjordane), which was included as one of
three counties in the NHSS in the mid-1970s, as the county has been shown to have one of the
best national outcomes with respect to CVD morbidity, mortality, life expectancy and health

behavior (11, 28-30).

1.1.2 Life expectancy

Life expectancy is a long-term measure of the efficacy of public health work (2). In Norway, life
expectancy at birth increased by 11 years in men and 12 years in women from 1970 to 2010 (31).

In 2013, the life expectancy was 79.7 years for men and 83.6 years for women (13), whereas the
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highest life expectancy globally in 2012 was 81.2 years in Icelandic men and 87.0 years in
Japanese women (32). This indicates variations in life expectancy across nations and cultures, and
demographic studies have identified populations with a significantly higher prevalence of
centenarians (33-37). Blue Zones (38) is an anthropological and demogtaphic project that
includes areas with a high life expectancy, such as Ikaria (Greece), Okinawa (Japan), Sardinia
(Italy), Loma Linda (California, USA) and Nicoya (Costa Rica). In Norway, Sogn & Fjordane has
had the longest-lived population for decades (30). The life expectancy was 79.8 years for men and
84.3 years for women from 2006-2012, slightly higher than the national average (30). Figure 1
displays life expectancy from 1971 to 2010 in Sogn & Fjordane and the rest of Norway.
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Figure 1. Mean life expectancy stratified by sex in Sogn & Fijordane (§&&T75) and the rest of Norway (39).

1.1.3 Health behavior

There is a consensus that life expectancy is affected by both genetic and environmental factors,
however, it is still unclear which specific characteristics of the environment that may promote
longevity (33). Prospective studies have observed that smoking, high consumption of alcohol,
low consumption of fruits and vegetables and low levels of PA are associated, both
independently and together, with an increased risk of premature mortality (40). Worldwide,
physical inactivity (i.e., not meeting recommended guidelines for PA (18)) is estimated to cause 6-
10% of the major NCDs and 9% of premature deaths (20). This makes inactivity similar to the

established risk factors of smoking and obesity, in terms of risk of NCDs. Importantly, the
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elimination of physical inactivity worldwide is expected to increase life expectancy by 0.68 years
(20). Because all the gain accrues to people who move from inactive to active, the increase in life
expectancy in the inactive group alone is greater (20). To put this in perspective, it has been
estimated that 50-year-olds in the USA would gain 1.3-3.7 years by becoming active (41), whereas
quitting smoking at age 50 has been estimated to increase life expectancy by 2.3-2.5 years (42). In
the Oslo study, which examined health habits in 1972-73 and in 2000, similar effects on mortality
were found for smoking and PA (17). A change from inactive to active (i.e. meeting
recommended guidelines for PA) for 40-49 year olds is estimated to add 6.0 quality-adjusted life
years (QALYs) (95% confidence intervals (CI): 1.66 to 10.37) (43). Blue Zones suggests some
common characteristics across the populations with high life expectancy; natural movement, a
healthy diet (moderate portions, vegetarian/Mediterranean diet) and psychosocial factors such as
having routines to prevent stress, knowing your purpose in life and having a healthy social
network (38). Successful aging is multidimensional and has been subject of discussion and
research throughout time (44, 45). In 44 BC, Cicero gave the recipe for successful aging in two
words: "Be active" (46). Given the strong evidence for the health benefits of PA, including

reduced rates of all-cause mortality and CVDs (20), PA will be the main focus of this thesis.

1.2 Sogn & Fjordane

Sogn & Fjordane has a population of approximately 110,000 inhabitants as of 2014 (47). People
mainly live in small urban areas or are scattered over a wide area. The population density for the
region is 5.9 inhabitants/km” compared to 13.2 inhabitants/km’ throughout Norway (47),
whereas the population density in, for instance, England is 407 inhabitants/km” (48). Although
the county is dominated by the fjord landscape and mountainsides, there are also varying degrees
of urbanization. Furthermore, the divorce rate (49), education level (30, 50) and unemployment
rates (51) are lower than in the rest of Norway. Moreover, Sogn & Fjordane has a considerably
lower prevalence of mental disorders compared to Oslo, the capital of Norway, although the
pattern is similar (52). The lifestyle of the population has been characterized by moderation and
adherence to traditional values (52), i.e., the divorce rate, consumption of alcohol and criminality

rate has been low compared to other regions of Norway (53).
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1.2.1 History of cardiovascular health and health behavior in Sogn & Fjordane

The NHSS study of the mid-1970s showed that Sogn & Fjordane had relatively low levels of
myocardial infarction risk and the lowest CVD mortality rate in Norway (11). The county
maintained one of the lowest levels of infarct risk in the country until the late 1990s (28, 29).
Recent public health statistics still suggest a healthy population (54). However, in 2012 Sogn &
Fjordane had 234 (men) and 154 (woman) deaths caused by CVDs among every 100 000 persons
compared to 228 (men) and 142 (woman) nationally (Figure 2) (30).
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Figure 2. Cardiovascular mortality stratified by sex in Sogn & Fjordane and the rest of Norway (30).

Since the first study of self-reported PA levels in adults in the mid-1970s, Sogn & Fjordane has
had higher levels of PA and lower levels of physical inactivity compared with the rest of the
country (11, 29, 54, 55). For example, the proportion of physically inactive people (here defined
as light PA (LPA) less than two houts per week) was 12% in 1993 compared to 19% in the rest
of Norway (29). Smoking has been somewhat less common in Sogn & Fjordane with 38% of the
population being smokers in 1993 compared to 42% in the rest of Norway (29). Lower body
mass index (BMI) has been found among men and women in Sogn & Fjordane compared to

other counties (29).

1.3 Cardiovascular disease risk factors

Cancer and CVDs are the most common causes of death for men and women, both nationally

and globally (10, 30, 56). The two most common fatal CVDs are coronary heart disease (CHD)
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and stroke (10, 12, 56). Overweight and obesity (10, 56, 57), hypertension, high levels of lipids,
smoking, psychosocial factors, socioeconomic status (10, 56), heredity (10), insufficient PA (56,
58), type 2 diabetes, unhealthy diet, alcohol abuse (56) and low physical fitness (58, 59) are some
of the risk factors for CVDs. According to the World Health Organization, the eight risk factors
of alcohol and tobacco use, high blood pressure, high BMI, high cholesterol, high blood glucose,
low fruit and vegetable intake and physical inactivity account for 61% of CVD mortality (6). The
INTERHEART study found that the nine risk factors of smoking, increased apolipoproteins,
history of hypertension, diabetes, abdominal obesity, psychosocial factors, daily consumption of
fruits and vegetables, regular alcohol consumption and regular PA accounted for 90% of the
population-attributable risk for myocardial infarction in men and 94% in women (60). These risk
factors are associated with CVDs in different ways (Figure 3), and the total CVD risk is
determined by the combined effect of these risk factors, which commonly coexist and act
synergistically (61). Unhealthy behaviors, determined by multifactorial causes, may lead to
intermediary risk factors such as metabolic and physiological changes and/or act as a direct cause
of a disease (6, 56). Long-term population studies have provided knowledge about levels and
trends of CVD risk factors, both nationally (16, 29, 55, 62-64) and internationally (65). In the

following passages, an overview of the level and trends of risk factors will be provided.
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Figure 3. Cardiovascular risk_factors and their effect on ischemic heart disease (6).
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Physical activity. Physical activity is defined as any bodily movement produced by skeletal muscles
that results in energy expenditure (66). A substantial body of literature highlights the benefits of
regular PA in the prevention of NCDs (21, 22, 58, 59, 67-71) and its association with increased
longevity (58, 59). Physical inactivity is ranged as the fourth leading contributing factor to death
globally (6). Due to the health benefits achieved by regular PA, health-enhancing PA guidelines
have been issued both nationally (72) and internationally (21, 22, 73). The current guidelines
recommend that adults engage in at least 150 minutes of moderate-intensity PA (MPA) or in at
least 75 minutes of vigorous-intensity PA (VPA) throughout the week or a combination of the
two spread out over most days during the week (72). Adherence to the PA guidelines has been
associated with a lower risk of death (74). Although there is a paucity of objective data on
sedentary time from prospective observational studies, recent studies have also suggested
sedentary time as a population-wide, ubiquitous health risk that may be independent of leisure
time PA (LTPA) (75-79). Despite the controversies surrounding this hypothesis, a reduction in
sedentary time is now also included in the current guidelines, as reduced sitting will increase

overall activity (72).

Inconsistent results have been observed in studies investigating trends in LTPA (16, 19, 80, 81).
Most international studies have found an increase in LTPA (80, 82-84), whereas others have

found a decrease (81). Inconsistency is also found in Norwegian studies; some (16, 85, 86) have
found an increase in LTPA, whereas others (87, 88) have found a dectease. Consistency is more
apparent in studies investigating occupational PA, where decreases have been observed (16, 80,
82, 84, 89, 90). Few studies have looked at active transport, and those that have are inconsistent
(80, 82). Conflicting conclusions have been reached when investigating levels of PA in Norway
(27, 85, 87, 91). For instance, 68% of Norwegians view themselves as physically active (92), and

33% to 61% report participation in PA at least twice a week (85).

Ovenweight and obesity. The rising prevalence of overweight and obesity has been described as a
global pandemic (93, 94). Overweight, defined as a BMI between 25.0 kg/m” and 29.9 kg/m?,
and obesity, defined as a BMI from 30.0 kg/m” and above (95), are both important risk factors
for CVD morbidity and mortality (6, 8, 96). Waist circumference (WC) has been suggested as
morte precise predictors of CVDs (57). However, most previous studies have used BMI, and
other studies have found similarly strong associations among BMI, WC, and CVD risk (95).
Although multiple plausible causes of obesity have been posited (97), the core reason for

increased body weight is that the amount of calories consumed is greater than the amount of
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calories expended. Thus, relative levels of PA and energy intake are “the big two” factors that

directly cause overweight and obesity (97).

An increase in BMI has been observed in all segments of the population during recent decades,
both in Norway (16, 62-64, 98) and in most other Western countries (93, 99-101). Worldwide, the
prevalence of overweight and obesity combined rose by 27.5% for adults between 1980 and 2013
(94). In Norway, the trend has been slightly different for men and women. Men have had a
steady increase, whereas a decrease was observed in women in the late 1970s, followed by an
increase in the 1990s (102). By 2006-2008, 61% of Norwegian women and 75% of men were
overweight or obese (BMI >25.0 kg/m?) (63). Recent studies have indicated a possible slowing of
the obesity epidemic internationally (65, 94). In Norway, a plateau in the proportion of

overweight people has been observed, but no halt is observed in BMI or WC (63).

Smoking. Health risks from tobacco use are caused by the direct consumption of tobacco as well
as exposure to second-hand smoke (56). Smoking accounts for close to 10% of all CVDs globally
and is ranked as the second leading risk factor for all-cause mortality, behind high blood pressure
(6). However, smoking is ranked as the leading risk factor in high-income countries (6).
Prospective cohort studies provides a large body of evidence regarding the beneficial effects of
smoking cessation on CHD mortality (61). Compared to those who continue smoking, people
who stop smoking at 30, 40 or 50 years of age gain approximately 10, 9 and 6 years of life

expectancy, respectively (103).

The rate of smoking among men decreased from 65% in 1960 to 25% in 2000 (14). After a peak
in 1965-1975, the proportion of female smokers was a bit above 30% and remained stable until
the beginning of the 1990s, when it decreased (14, 16, 98). A decrease in smoking from the 1970s
to 2000 was also observed in the USA for both sexes (15). Men had a steady decline during the
entire period, whereas women had a minor increase in the mid-1970s (15). As of 2013, 15% of
Norwegian men and 14% of women smoked (104). An inverse relationship has been observed

between income level and prevalence of tobacco use (56).

Hypertension. Elevations in blood pressure change arterial structure (105). Hypertension is defined
as a systolic blood pressure (SBP) above 140 mmHg and a diastolic blood pressure (DBP) above
90 mmHg (grade 1) (10, 105). Fifty-one percent of all deaths caused by stroke and 45% of all

deaths caused by CHD can be attributed to hypertension, and it is globally ranked as the leading

risk factor for both all-cause and CVD mortality (6).
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Both SBP and DBP have decreased in Norway (86, 98) and in the majority of other Western
countties (106). In three counties in Norway, mean SBP decteased in 40-year-olds from 135
mmHg in 1972-74 to below 130 mmHg in 2000-02 (98). However, in 2002-2003, 40-50% of all
60-year-olds living in the counties Oslo, Hedemark, Oppland, Troms and Finnmark had
hypertension (SBP 2140 mmHg and/or DBP 290 mmHg) (107). The cortesponding level in the
North-Trondelag Health study (HUNT) population in 2006-2008 was 26% in women and 34% in
men (80).

Lipids. Total serum cholesterol (T'C) has long been considered as a crucial independent risk factor
for CVDs, especially in younger individuals (61). However, recent research has found that TC is
an overestimated risk factor (108), and levels of low-density lipoprotein-cholesterol (LDIL-c) and
high-density lipoprotein-cholesterol (HDIL-c) have been found to be more important for health
than TC (6). Nevertheless, the risk of elevated TC is often cited given the available information
(6). Increased blood cholesterol increases the trisk of CHD, stroke and other vascular diseases;
globally, one-third of all CHDs are caused by high levels of cholesterol (6). Unhealthy levels of
lipids are defined as TC >5.0 mmol/l, LDL-c >3,0 mmol/l, HDL-c <1.00 mmol/] (for men) and
<1.30 mmol/I (for women) and triglycerides (TG) >1.7 mmol/1 (10).

TC levels have decreased substantially in Norway (86, 98) and in the majority of other Western
countties (109). In the counties of Oppland and Oslo, mean TC level decreased 0.5-0.6 mmol/1
from 1972-74 to 2000-02 in 40-year-olds (98). However, in 2002-2003, 80-87% of all 60-year-olds
living in Oslo, Hedemark, Oppland, Troms and Finnmark had TC levels above the
recommended level of 5.5 mmol/1 (107). In the HUNT study, the proportion of the population
with a TC <5.0 mmol/l increased from 24% to 32% in women and from 23% to 34% in men

from 1995-1997 to 2006-2008 (86).

1.4 Correlates and determinants of physical activity and sedentary time

Both in Norway (27) and globally (19, 110, 111), the majority of the population do not obtain
sufficient PA to maintain good health. Understanding why some people are more physically
active than others is essential for developing public health interventions aimed at increasing PA
and decreasing sedentary time (112). Correlates describe factors associated with activity but do
not provide evidence of a causal relationship between these factors and PA (112, 113).
Furthermore, determinants, identified by longitudinal observational studies and experimental

data, identify factors that have a causal association with PA (112, 113). Because PA is affected by
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multiple levels of influences, behavioral theories based on an ecological model (including
relationships between individuals and their social and physical environments) are believed to
provide comprehensive frameworks for understanding the determinants of the activity (114).
Previous studies have suggested educational level (112, 115, 116), health status (112, 115),
intention to change behavior (112, 116-118), PA earlier in life (112, 115-117, 119), sex, BMI,
smoking (116, 119, 120), psychosocial factors (112, 118) and built environment (112, 121-124) as
correlates or determinants of PA. However, most studies have used cross-sectional designs, and
prospective observational studies examining the association between the correlates and
objectively measured PA and sedentary time are scarce (25, 112, 115, 116). Moreover, most
previous research has usually considered LTPA, which may constitute a small part of overall PA

level (112, 116).

Demographic. Age and sex are the two demographic correlates that are most consistently related to
PA in adults in the literature (112, 115, 116). Internationally, PA participation has been found to
be consistently higher in men than in women and is inversely associated with age (112, 116, 119).
However, more recent studies of objectively measured PA have not observed any sex gradient in
overall PA (111, 125). Socioeconomic status, occupational status, and educational attainment
have also been found to be associated with PA, particularly LTPA (112, 115, 116, 126). However,
higher levels of total PA appear to be associated with having a lower-status occupation (126). An
inverse association has also been found for job strain, working hours and overtime in relation to

LTPA (126).

Biological. Health status is one of the clearest determinants for PA in adults (112, 115, 119).
Overweight and obesity have a negative association with PA (112, 115, 116, 125); however, this
association is most likely bi-directorial, because habitual PA across the life span is associated with

lower weight gain (127).

Psychological. With respect to mental health, several well-known determinants have been confirmed
to be associated with PA (118). Self-efficacy (112, 118) appears to be among the most intensively
studied and consistent determinants of PA. Perceived behavioral control has been suggested as a
determinant, whereas the associations are weaker for outcome expectations and perceived
benefits (118). Mixed results have been found with respect to psychological characteristics in

association to PA (112, 118).

Bebhavioral. Past exercise behavior (112, 115, 116, 119) and intention to exercise (112) have been

found to be determinants of PA. Dietary habits (116) have been found to be positively associated
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with PA, whereas being a smoker has been found to be inversely associated with PA (115, 116,

119, 125).

Built environment. Although findings are inconsistent across studies (112), built environments that
are designed to provide accessible, attractive, and convenient locales have been suggested to
positively influence PA behaviors (112, 121-124, 128). Factors such as access to key destinations
(e.g., shops, services, work etc.), traffic safety, degree of urbanization (population density or size
of municipality) and quality of the environment (general activity-friendliness) are associated with
total PA (112, 122-124). Most studies have been cross-sectional, although van Stralen et al.
identified recreational facilities, transportation and the social environment as determinants (118).
However, the built environment may vary from country to country and may be cultural and
locally determined (124). To our knowledge, there are few (125) studies that examine the
association between objectively measured PA and the built environment features in Norway.
There is great variability in the geographic and built environment features within Norway, but no
study has assessed regional variations. Hence, understanding which features of the built
environment provide active living opportunities in a sample of the Norwegian population is

crucial for promoting PA.

1.5 Assessment of physical activity

Physical activity is multidimensional and accurate assessment is a challenging task because of the
complexity of the behavior. Study type and design has an important influence on the choice of
method to measure PA (25, 129). Assessments of PA in population-based studies have mainly
been based upon subjective methods, such as self-administered questionnaires (25, 87, 89, 130-
132). They are the cheapest and easiest way to collect PA data from a large number of people in a
short time, and they provide assessment of PA by domains (25). However, self-reported
instruments have numerous limitations with respect to difficulties in ascertaining the frequency,
duration and intensity of PA, capturing all domains of PA, and accounting for social desirability
bias, recall bias and reactivity (25, 130, 133). Methodological weaknesses and poor assessment
methods might partly explain the conflicting observations with respect to PA levels (25). Due to
these limitations, objective assessment instruments, such as accelerometers, have been introduced
to quantify PA (25, 134). Accelerometers measure body acceleration and are able to provide more
detailed information on PA patters and intensity (25). They are less prone to bias compared to

self-reported measures and have been used in large population-based studies (25, 27, 110, 135,
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136). However, accelerometers have known limitations in assessing PA during specific types of
activities, and data reduction challenges do exist (137). The agreements between self-reported and
accelerometer-measured PA are poor, and their correlation coefficients are low (between 0.20

and 0.46) (138, 139).

1.6 Need for new information

Despite the recent decrease in CVD morbidity and mortality (10, 12), CVDs are still among the
most common causes of death (10, 12, 30, 56). Together with the substantial increase in other
NCDs (8, 20) and the low levels of PA (27, 110, 111), this emphasize the importance of
knowledge of PA level and CVD risk factors (1, 19, 26). In addition, structural changes in the
environment have occurred. In 2009, 59% of travels of 1-3 kilometers were taken by car (140),
and sedentary time, involving prolonged sitting, has become a prevalent feature of everyday living
(141). This underlines the importance of understanding built environment features together with

other correlates, and the relation of these factors to PA.

Nationally, repeated population surveys have provided knowledge about levels of and trends in
self-reported PA and CVD risk factors (16, 29, 55, 62-64). Although self-reported PA is a feasible
method that may provide useful information about PA levels, it is related to a number of
methodological limitations (25, 130, 133). Objective data on PA measures in Norway atre
therefore needed. Furthermore, levels of PA, CVD risk factors and correlates of PA may vary
from country to country and may be cultural and locally determined (11, 28-30, 124). Together
with the required ovetrview of the public health challenges in each single municipality (1), this

illustrates the need for regional data.

Most studies examining the association between correlates of objectively measured PA and
sedentary time have used cross-sectional designs (25, 112, 115, 116); thus, there is a need for
prospective observational studies investigating these associations. Additionally, recent cross-
sectional studies investigating trends in PA and CVD risk factors in Sogn & Fjordane is lacking
(29), and there is a need for objective measures of PA as a basis for future secular trend and
longitudinal studies. Hence, the focus of this thesis are trends and levels in PA and CVD risk

factors (Paper I-1I) and correlates associated with why some people are more active than others

(Paper III-1V).
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The aims of the present thesis were as follows:

L.

1I.

II1.

IVv.

To describe levels of objectively measured physical activity, directly measured
cardiorespiratory fitness (CRF) and cardiovascular disease risk factors in an adult

population in Sogn & Fjordane (Paper I).

To examining the secular trends in self-reported leisure time physical activity and other
cardiovascular disease risk factors over a 35-year period in a 40- to 42-year-old healthy
rural population in western Norway and to compare these trends with national trends

over the same time period (Paper II).

To examining 1) the associations between a set of characteristics (demographic,
biological, psychological and behavioral) and objectively measured physical activity and
sedentary time at 13 year follow-up, and 2) the association between changes in these
characteristics over time and physical activity and sedentary time at follow-up (Paper

1),

To examining perceived features of the built environment, to characterize their
associations with objectively measured physical activity levels in adults, and to examining
differences in these correlates between Sogn & Fjordane and the rest of Norway (Paper

V).
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2. Materials and methods

Based on the long term healthy population in Sogn & Fjordane, the Kan1S&Fj study was carried
out as a supplementary survey to the Kanl. This thesis is based on three separate studies: the
NHSS study (comprising the County Study and The Age 40 Program) (29, 142), the Kan1 study
(27) and the Kan1S&Fj study (see Figure 4).

2.1 Study design and participants

The NHS'S study. The NHSS study gathered data on CVD risk factors in 40-42-year-olds (11). The
data were gathered using questionnaires and physical examinations. The participants were invited
to a health screening, and health behavior, perceived health and education level were collected by
a survey questionnaire. The examinations included weight, height and blood pressure
measurements and blood sample collections. The surveys were administered by the NHSS mobile
teams (29) and included seven cohorts (1975, 1980, 1985, 1990, 1993, 1996 and 1999) in Sogn &
Fjordane and in the rest of Norway. The dataset (n=375,130) includes data from all 26
municipalities in Sogn & Fjordane (n=21,039) and data from the other 18 counties in Norway
(n=354,091) (Figure 4). Data on 40-42-year-olds from all cohorts were included in the repeated
cross-sectional study in Paper II, whereas data from the 1996 cohort in Sogn & Fjordane was

included as baseline data in the longitudinal observational study in Paper III.

The Kan1 and the Kan1S &>V study. Kanl was a multicenter study involving ten regional test centers
throughout Norway (2008-2010). An additional sample was included in Sogn & Fjordane in the
Kan1S&Fj. In both studies, invitations were sent via mail; as a reminder in the case of no
response, the subjects were contacted by phone and/or mail. The studies were divided into two
phases. When signed informed consent was received, a questionnaire and an accelerometer to
measure PA were sent to the participants via mail and returned after use in a prepaid envelope.
The questionnaire covered health behavior, weight, height, potential correlates of PA and
educational level. In phase two, a randomly selected 1/3 of the participants attended a physical
examination at which CRF and CVD risk factors were measured (blood samples were only
obtained in Kan1S&Fj). Tests were performed in nine test centers throughout Norway, as one of

the original test centers did not participate in phase two.
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In the Kan1S&Fj study, all 40-42- and 53-55-year-olds in three geographically close municipalities
(Luster, Sogndal and Leikanger) were invited to participate (n=1096) (Figure 4). The dataset from
phase one includes 628 participants. Of those providing valid accelerometer and questionnaire
data, 400 persons were invited to attend a physical examination. In total, 218 participants
provided physical examination data. Data from this study are included in the cross-sectional
studies in Paper I and IV (both age groups), the repeated cross-sectional study in Paper II (the
40-42-year-old group), and as follow-up data in the longitudinal observational study in Paper III
(the 53-55-year-old group). Also included in the study sample is a representative sample of 1366
40-42- and 53-55-year-olds from 12 out of 19 counties in Norway, who were drawn from the
Norwegian population registry and invited to patticipate in the Kan1 study (27). The Kan1
sample includes 505 participants and data from this study ate included in Paper II (the 40-42-
year-old group) and Paper IV (both age groups). The number of participants in Paper I-IV may
differ from the number of participants described in the NHSS study, the Kan1 study and the

Kan1S&Fj study, due to the inclusion of different variables in the respective papets.
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NHSS 1975-1999 Kan1 2008-2010 Kan1S&Fj 2008-2010
A In total n= not known® In total n=1366 In total n= 1096
.‘E 5&Fj n=26,594 40-42-year-olds n=721 40-42-year-olds n=553
S Rest of No. n= not known® 53-55-year-olds n=645 53-35-year-olds n=543
=]
= In total n=31 In total n=20
.—2 40-42-year-olds n=17 40-42-year-olds n=17
5 53-55-year-olds n=14 53-55-year-olds n=3
w
8
= In total n=830 In total n=448
g 40-42-year-olds n=435 40-42-year-olds n=219
_f_ 53-55-year-olds n=375 53-55-year-olds n=229
=
zZ
w
- In total n=375,130 In total n=505 In total n=628
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Rest of No. n=354.310
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S&Fj n=240 (52%)
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In total n=972 (40%)
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Rest of No. n= 382

Figure 4. Flow chart of invitees, excluded, non-attendees and the study populations in Paper I-I1.

“Information abont invitees in the National Health Screening Service (NHS'S) study is incomplete.
tThe participation rate in Paper I was calenlated less rigorous compared to the other papers with respect to who was defined as
excluded. The more rigorous calenlation corvesponds to a participation rate of 58% in Paper I1.

Sy, Sogn & Fjordane; Rest of No., Rest of Norway.

16



Materials and methods

2.2 Ethics

The study was approved by the Regional Committee for Medical Research Ethics, the Norwegian
Social Science Data Services AS and the Norwegian Tax Department (Appendix I). The
Norwegian Institute of Public Health has given their approval to use the data from the NHSS
study (Paper II and III) (Appendix I). The participants in Kanl and Kan1S&ZFj provided written
informed consent and a health status declaration prior to testing (Appendix II). A selected sample
of the participants in the Kan1S&Fj study was asked to provide consent to link their data to

previously collected baseline data from the NHSS study (Paper III) (Appendix IT).

2.3 Measurements

2.3.1 Physical activity measurements

Subjective measurements. In all NHSS cohorts, except for 1996, and in the Kan1 and Kan1S&Fj
study, LTPA was self-reported using the Gothenburg instrument (143-145) (Appendix III). The
participants were asked to rank their average LTPA level into one of four different categories
(143, 144, 146), which were later classified as: 1) sedentary behavior, 2) LPA, 3) MPA and 4)
VPA. In the NHSS cohort in 1996, as well as in the Kanl and Kan1S&Fj studies, PA was
assessed by the CONOR instrument, which asked for a weekly average of PA during leisure time
over the last year (Appendix III). The duration was quantified on a four-category scale (none, <1
hours, 1-2 hours and 23 hours per week) for light activity and vigorous PA (145, 146). Physical
activity was categorized into 1) light, 2) moderate and 3) vigorous PA. The CONOR instrument
has previously been used in several Norwegian surveys, including the large Cohort of Norway
(CONOR) and discriminates well (145-147). For more details regarding the subjective measures,

see the methods sections of Paper II and II1.

Olbyjective measurements. In the Kanl and Kan1S&Fj study, PA level was measured objectively with
the ActiGraph GT1M accelerometer (ActiGraph, LLC, Pensacola, Florida, USA). The
accelerometer was initialized and downloaded by the software program ActiLife (ActiGraph,
Pensacola, Florida, USA). The participants were instructed to wear the monitor above the right
hip during all waking hours for seven consecutive days (Appendix IV). An SAS-based program
(SAS-Institute Inc, Cary, North Carolina, USA), CSA Analyser (csa.svenssonspork.dk), was used
for accelerometer data processing. Physical activity level is presented as overall PA level (mean
counts pet minute, cpm), sedentaty time (min/day <100 cpm), LPA (min/day, 100-2019 cpm),
17
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MPA (min/day, 2020-5998 cpm), VPA (min/day, 25999 cpm) and the combined measure of
moderate-to-vigorous PA (MVPA, min/day, 22020) (148). In Paper I, <100 cpm was classified
as inactivity instead of sedentary time. The proportion of the participants meeting the Norwegian
PA guidelines (72, 149) was examined. The guidelines changed in 2014 (72), and data according
to the previous guidelines are presented in Paper I, whereas supplementary analyses according to
the current guidelines are presented in this thesis. For more details regarding the objective

measures, see the methods sections of Paper I, IIT and IV.

2.3.2 Cardiorespiratory fitness

For participants participating in the second phase of Kan1S&Fj, maximal oxygen uptake (VO,,..)
was determined by a progressive treadmill protocol to exhaustion, using a Woodway PPS 55
treadmill (Woodway GmbH, Weihlam Rhine, Germany) and a Moxus metabolic analyzer (AEI
Technologies, Inc. Naperville, IL, USA) with accompanying software (Max II). A modified Balke
protocol was used (150). Before testing, a Polar heart rate monitor (Polar OY, Kempele, Finland)
was fitted to the chest by an elastic strap. To collect expired air, a Hans Rudolph Vmask (Hans
Rudolph Inc, Kansas City, MO, USA), was attached to a Hans Rudolph two-way non-
rebreathable valve (HR 2700), fitted onto the participants, controlled for air tightness and
connected to the metabolic analyzer. The Borg rating of perceived exertion (RPE) was recorded
at the end of the test. If the Botg RPE was =17 and/or RER (tespiratory exchange ratio) was
21.10, the test was accepted as maximal (151). Cardiorespiratory fitness was also tested by the

same protocol at the other test centers in Kanl, and VO, was adjusted by a correction factor to

2max

account for differences between analyzers between the test centers (151). For a more detailed

description of the CRF test, see Paper L.

2.3.3 Anthropometry

In the NHSS study, weight and height were measured according to standard procedures to the
nearest 0.5 kg and 1 cm (28, 152). In the Kanl and Kan1S&Fj study, weight and height were self-
reported for all participants through a questionnaire in phase one (Appendix III). In phase two,
weight and height were measured to the nearest 0.1 kg and 0.5 cm, respectively. Body mass index
was calculated as weight (kg) divided by height squared (m?). Tests of agreement (Bland Altman
plot and intraclass correlation (ICC)) between the self-reported and measured anthropometric
measurements in Kan1S&Fj were performed (153). The plots showed individual differences
between self-reported and measured BMI (95% limits of agreement: -3.28, 1.98 (ICC=0.952) for
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women and -2.28, 2.14 (ICC=0.953) for men). The mean difference (standard deviation, SD)
between self-reported and measured BMI was -0.65 (1.34) kg/m’ (p<0.001) for women and -0.07
(1.13) kg/m* (p=0.604) for men. Adjusting for the measurement method yielded results similar to
the non-adjusted associations (data not shown); thus, self-reported BMI was included in the
analysis when measured anthropometry was unavailable. The change in BMI was calculated as
follow-up minus baseline data in Paper III. Furthermore, in phase two, WC was measured by
anthropometric tape at the midpoint between the lowest rib and iliac crest after normal

expiration. The mean value of the three measurements was used in the statistical analyses (Paper

I).

2.3.4 Tobacco use

In all of the studies, a questionnaire was used to record self-reported smoking habits in three

categories: 1) smokes, 2) does not smoke and 3) smoked earlier (used in Paper I) (Appendix III).
The data were later dichotomized into 1) smoker and 2) non-smoker (Paper II and III). Changes
in smoking habits were categorized into 1) quit smoking, 2) never smoked, 3) still smokes and 4)

began smoking (Paper IIT).

2.3.5 Blood pressure measurements

In the NHSS study (Paper II) in 1975 and 1980, SBP and DBP were measured manually using
the mercury method (Erkameter, ERKA, Kallmeyer Medizintechnik GmbH & Co.KG, Bad T¢lz,
Germany). Measurements were taken twice, with a one-minute interval between the
measurements (154). In the 1985-1999 cohorts, the measurements were taken automatically using
a Dinamap blood pressure monitor (Critikon Cooperation, Tampa, Florida, USA) (155). In Kanl
(Paper IT), SBP and DBP were measured for the patticipants in phase two using a manual
sphygmomanometer (Big Ben, Reister, Junginen, Germany) (151), whereas in Kan1S&Fj (Paper I
and II) an automatic Omron HEM-907 blood pressure monitor (Omron Healthcare, Inc, Vernon
Hills, IL,, US) was used. The participants rested for five minutes, and a cuff of the appropriate
size was placed on the left upper arm. From 1985 onward, three repeated measurements were
taken at one-minute intervals (155). The mean value of the two last measurements was used in
the statistical analyses. The validations of the Erkameter and the Dinamap have been described
elsewhere (154). To investigate the agreement between the two automatic blood pressure
instruments (Dinamap and Omron) and between the two blood pressure instruments used in
2010 (Omron and Big Ben), tests of agreement (Bland Altman plot and ICC) were performed
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(n=31) (153). The Dinamap device was borrowed from the Vestre Viken Hospital Trust.
Between the Dinamap and the Omron device, the 95% limits of agreement were -12.12, 13.79
(ICC=0.901) for SBP and -11.27, 8.95 (ICC=0.853) for DBP. The mean difference (SD) between
the devices were 0.82 (6.60) mmHg (p=0.490) for SBP and -1.16 (5.16) mmHg (p=0.220) for
DBP. Between the Omron and the Big Ben devices, the 95% limits of agreement were -4.40,
10.78 (ICC=0.939) for SBP and -5.36, 6.80 (ICC=0.942) for DBP. The mean differences (SD)
between the devices were 3.19 (3.87) mmHg (p<0.001) for SBP and 0.72 (3.10) mmHg (p=0.217)

for DBP. A correction for the instrument used was performed in the analyses.

2.3.6 Blood samples

Non-fasting intravenous blood-samples were taken from the antecubital vein for patticipants in
the NHSS study (Paper II) and the Kan1S&Fj study, phase two (Paper I and II). The samples
were centrifuged immediately and sent to the Department of Medical Biochemistry at Oslo
University Hospital, Ullevaal, Norway. Total cholesterol, TG (in all cohorts), HDL-c, and glucose
(only in 1980-2010) were measured in serum using the Cobas Integra 800 analyzer from Roche
(F. Hoffmann-La Roche Ltd, Basle, Switzerland) (29). Low density lipoprotein-cholesterol was
estimated from T'C, HDL-c and TG by the Friedewald formula (156).

2.3.7 Education level

In the NHSS study, highest completed education level was assessed using a five-category scale
(29) (Appendix III) and later categorized into the same four categories as were used in Kanl and
Kan1S&Fj: 1) less than high school, 2) high school, 3) college or university <4 years and 4)
college or university =4 years (used in Paper I, III and IV). In Paper II, education was
dichotomized as 1) high school or less or 2) college or university. In Paper III, changes in

education level from baseline to follow-up were calculated.

2.3.8 Perceived health

In the NHSS study, perceived health (later categorized as very good, good, poot/not so good),
musculoskeletal pain and stiffness and psychological complaints were assessed by a questionnaire
(Appendix ITI) (Paper III). Due to the highly correlated psychological complaints variables, a
latent variable was created using categorical principal component analysis (157). In addition,

perceived health was assessed in the Kanl and Kan1S&Fj, and changes in perceived health from
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baseline to follow-up were categorized into 1) perceived improvement, 2) no change and 3)

perceived worsening (Paper III).

2.3.9 Built environment

The inclusion of built environmental correlates (Paper IV) was guided by the empirical literature
on environmental factors associated with PA in various settings and populations (Appendix III)
(123, 158). The size of the home municipality (number of residents) was self-reported, and the
location of residence was recorded. Community perceptions were measured with a seven-item
measure. The participants indicated on a four-point Likert scale the extent to which they agreed
or disagreed with statements describing their community, ranging from strongly disagree to
strongly agree. The statements related to the safety of recreation areas/parks, access to PA
facilities/places, organized offers for PA, access to shops, walking/biking facilities, pedesttian
street safety and crosswalks and the presence of light signals making it easier to cross the road
(125). The measures showed good internal consistency (00=0.79). A community perception score
was calculated by the mean of at least six out of seven items. Perceived walkability was measured
with a four-item measure, where participants indicated walking time from home to the grocery
store, a recreational area/park/trail, a gym/swimming pool/spott center/outdoor sport facility
and a forest/open field/mountain. A perceived walkability score was calculated by the mean of at
least three out of four items. Commuting to work was self-reported by the categories
car/motorbike (teferred to here as motorized transport), public transport, biking, walking and
not applicable. The categories biking and walking were later combined (referred to here as active

transport), and participants answering “not applicable” were excluded from the analysis.

2.3.10 Other

Data on sex, age and location of residence were available from the population registry of
Norway. Intentions to improve diet and increase PA were assessed by self-report in the NHSS

study (Appendix I11) (29).

2.4 Statistical analyses

The statistical procedures are described in the various papers. Briefly, the descriptive data are
p pap Y, p
presented as the mean and SD or numbers and proportion (%). Student’s t-test for independent

groups and chi-square tests for proportions were employed to identify differences between age
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groups (Paper I), sex (Paper I, III and IV) and geographical area (Paper I and IV). Pearson’s

correlation coefficient (r) was used to investigate the relationship between PA and CRF (Paper I).

To investigate trends over time in Sogn & Fjordane (Paper II), we used two-level linear
(continuous data) and logistic (categorical data) mixed model regression analyses with random
intercepts for municipalities (n=206), and with time (actual year) as the fixed variable. Due to the
substantial differences in the sample size and participation rate between different cohorts, a trend
analysis was performed from 1975-1999, and the developments from 1999-2010 were described
by comparing the levels of risk factors. To compare the trends in Sogn & Fjordane with those in
the rest of Norway, we applied a two-level mixed model regression analyses including random
intercepts for the counties (n=19) (because a municipality variable was unavailable in the rest of
Norway) and fixed effects for group (Sogn & Fjordane vs. the rest of Norway), time and the
interaction group*time. The results are reported as changes (continuous variables) and odds

ratios (OR, categorical variables) with 95% CI and observed significance levels.

Bland-Altman plots (153) and ICC were used to investigate the agreement between measured and
self-reported weight and height in Kan1S&Fj and to investigate the agreement between the two
automatic blood pressure instruments (Dinamap and Omron) and the two blood pressure
instruments used in Kanl and Kan1S&Fj (Omron and Big Ben) (Paper II). Due to minor
differences between crude BMI and BMI adjusted for measurement method and for smoking,
crude BMI results are presented. The blood pressure data were corrected for the blood pressure

measurement instrument, using the Omron data as the reference.

Multiple linear regression analyses (full model) were used to analyze the association between
objectively measured MVPA (Paper IIT and IV), sedentary time (Paper III) and overall PA (Paper
1V) (all dependent variables) and a set of characteristics, including the following: sex; baseline
BMI, perceived health, musculoskeletal pain and stiffness; psychological complaints; intention to
improve diet or increase PA; smoking; self-reported PA levels; changes in BMI, perceived health,
smoking and education levels (Paper III); size of home municipality; community perception
score; perceived walkability score; and commuting (Paper IV) (all independent variables). Results
were presented as regression coefficients (), p-values and 95% Cls. In Paper IV, analyses of
covariance were used to test the interaction of location of residence*tertiles of potential
correlates in relation to PA levels (dependent variable), adjusted for the potential confounders
mentioned above (Figure 8). For the categorical independent variables, the interaction variable

location of residence*potential correlates was used.
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Statistical analyses were performed using Statistical Package for the Social Sciences (SPSS),
versions 17.0 (SPSS, Inc., Chicago, IL, USA) (Paper I) and 20.0 (IBM Corporation, Somers, NY,
USA) (Paper IIT and IV) and STATA version 12 (StataCorp, College Station, TX, USA) (Paper

II). The significance level was set to p=<0.05.
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3. Results

The following section summarizes the main findings of Paper I-IV. For details, the reader is

referred to the original papers (included at the end of the thesis).

3.1 Paper |

Sample characteristics. The final sample in Kan1S&Fj (2008-2010) included 314 40-42-year-olds
(61% participation rate) and 308 53-55-year-olds (62% participation rate) in phase one, and 107
40-42-year-olds (56% of the invited) and 111 53-55-year-olds (62% of the invited) in phase two.
In total, 43% of the participants had high school as their highest completed education. Among

40-42-year-olds, women had significant longer education compared to men (p<0.001).

Levels of objectively measured PA and CV'D risk factors. Table 1 shows objectively measured PA levels
by age group, stratified by sex. In the 40-42-year-old group, a significant difference between men
and women was obsetrved for MPA; women spent 6.0 min/day (95% CI: -11.7 to -0.3) less time
in MPA compared to men. In the 53-55-yeat-old-group, women wete sedentary for 36.0 min/day
(95% CI: —55.2 to —16.8) less than men. Women spent 26.4 min/day (95% CI: 7.7 to 45.2) more
time in LPA compared to men. In addition, a significant difference was observed between the age
groups in VPA. The 40-42-year-old-group spent 2.7 min/day (95% CI: 1.6 to 3.9) more
participating in VPA compared to the 53-55-year-old-group (p<0.001).

Table 1. Levels of objectively measured physical activity by age and sex, mean (SD).

40-42-year-olds (n=300) 53-55-year-olds (n=298)

Men Women p for sex Men Women p for sex

Overall PA (cpm) ~ 424.0 (161.3) 4029 (142.4) 0229 3827 (144.3) 4029 (143.9)  0.230

SED (min/day) 516.5(86.7)  513.0 (74.0) 0.700 546.2(852) 5102 (81.8)  <0.001
LPA (min/day) 3409 (77.5) 3364 (75.2) 0610 311.4(80.1)  337.8 (82.3) 0.006
MPA (min/day) 412 (27.3) 352 (21.0) 0.039 389 (22.7) 415 (24.4) 0.362
VPA (min/day) 4682 5.4 (9.5) 0.404 27 (5.7) 2.1 (4.3) 0.265
MVPA (min/day)  45.8 (30.0) 407 (25.1) 0.119 417 (2500  43.5(25.9) 0.534

PA, physical activity; SED, sedentary time; LPA, light physical activity; MPA, moderate physical activity; VPA,
vigorous physical activity; MVPA, moderate-to-vigorous physical activity; cpm, counts per minute.
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According to the previous PA guidelines (-2013), 30% of the population in Sogn & Fjordane met
the guidelines (Paper I). Supplementary analyses showed that a significantly higher proportion of
the 40- and 50-year-olds in Sogn & Fjordane met the current guidelines for PA (2014-) (72)
compared to the same age group in the rest of Norway (44% vs. 29%, p<0.001). In Sogn &
Fjordane, significantly more women compared to men met the guidelines for the two age groups
combined (49.6% vs. 37.0%, p=0.002). Within the age groups, a significantly higher proportion
was observed for women in the 53-55-year-old-group (52.9% vs. 46.6%, p=0.012), but not in the
40-42-year-old-group (Figure 5). No significant difference was observed between the two age
groups for men and women combined. For CRF, men had significantly higher CRF compared to
women in both age groups (p<<0.001), whereas the 40-42-year-old-group had significantly higher
CRF compared to the 53-55-year-old-group (p<<0.001) (see Figure 3, Paper I for details).

I Men
1 Women

70 70 -

60 60 *
50 4 50
40 40 -
a0 4 a0 -

20 20 -

Adherence to physical activity recommendations (%)
Adherence to physical activity recormmendations (%)

40-42-year-old-group 53-55-year-old-group

Figure 5. Adberence to the current physical activity gnidelines by age gronp and sex in Sogn & Fjordane. For 40-42-year-
olds =298, for 53-55-years-olds n=298 * p=0.012.

Levels of other CVD risk factors are presented in Table 2 by age groups, stratified by sex. In the
40-42-year-olds, 32% and 14.8% of women and 47.2% and 13.0% of men were overweight (BMI
25.0-29.9) and obese (BMI 230.0), respectively. In the 53-55-year-olds, 35.0% and 8.0% of

women and 50.4% and 13.6% of men, were overweight and obese, respectively.
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Table 2. 1 evels of other cardiovascular disease risk factors by age and sex, mean (SD).

40-42-year-olds (n=99-294) 53-55-year-olds (n=105-294)
Men Women All p for sex Men Women All p for sex
BMI (kg/m?) 26.4 (3.6) 24.9 (4.3) 25.5 (4.1) 0.002 26.8 (3.8) 24.9 (3.6) 25.7 (3.8) <0.001
WC (cm) 922 (12.5) 829 (120)  86.7 (13.0) <0.001 94.5 (10.5)  83.5(10.5) 875 (11.7) <0.001
SBP (mmHg) 135.7 (11.6) 1247 (11.6) 129.2(12.8)  <0.001  140.0 (13.9) 135.9 (15.6) 137.4 (15.0) 0.179
DBP (mmHg) 80.8 (9.2) 76.7 (9.4) 78.3 (9.5) 0.029 84.5 (8.7) 82.0 (9.0) 82.9 (9.0) 0.151
TC (mmol/L) 5.45(0.98)  5.17(0.90)  5.29 (0.94) 0.142 5.68 (0.99)  5.91(0.93)  5.83(0.95) 0.224

HDL-c (mmol/I) 142 (0.38) 170 (0.43) 1.58(043) 0001  133(0.38) 1.82(0.52) 1.64(0.53)  <0.001
TG (mmol/L) 167 (1.01) 101 (0.50) 1.28(0.82)  <0.001  1.99 (1.46) 127 (0.57) 1.53(1.04)  0.006
LDL-c (mmol/L)  3.29 (0.74) 3.01(0.84) 3.12(0.81) 0090  358(0.87) 3.52(0.83) 3.54(0.84)  0.729
Smokes, n (%) 23(17.8)  29(164) 52 (17.0) 0.737 23(17.6)  33(192) 56 (18.5) 0.443

BMI, body mass index; WC, waist circumferences; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC,
total cholesterol; HDL-c, high density lipoprotein; TG, triglyceride; LDL-c, low density lipoprotein.

Significant differences were observed between the two age groups, showing that the 40-42-year-
old-group had 8.2 mmHg (95% CI: —11.9 to —4.5) lower SBP values, 4.6 mmHg (95% CI: —7.0 to
—2.1) lowet DBP values, 0.55 mmol/L (95% CI: —0.80 to —0.29) lower TC and 0.41 mmol/L
(95% CI: =0.64 to —0.19) lower LDL-c values compared to the 53-55-year-old-group (p<0.001
for all).

3.2 Paper I

Sample characteristics. The study sample from the NHSS study, the Kan1 study and the Kan1S&Fj
study comprises 40-42-year-olds in Sogn & Fjordane (n=21,372) and in the rest of Norway
(n=354,310) from 1975-2010.

Trends in self-reported physical activity and CV'D risk factors. In total, self-reported LTPA has been
relatively stable over 35 years. For sedentary behavior, no significant trend was observed between
1975-1999 for men and women combined (Table 3). However, split by sex, a significant trend
toward a decrease in sedentary behavior was observed for women (OR 0.992, 95% CI: 0.985 to
0.999), whereas an increasing trend was found for men (OR 1.012, 95% CI: 1.004 to 1.020). For
both sexes, a decrease was observed from 1999-2010 (Figure 6a). A significant increasing trend
was observed in LPA (for women only) and VPA (for both sexes) from 1975-1999 (Table 3).
From 1999-2010, there was a decrease in LPA and a further increase in VPA (Figure 6b). A
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significant decreasing trend in MPA was observed for both sexes from 1975-1999 (Table 3);

however, there was a trend toward an increase in MPA from 1999-2010 (Figure 6b).

Table 3. Trend in self-reported leisure time physical activity in Sogn & Fjordane from 1975-1999, n=21,039.

Change (OR) 95% CI p-value
Sedentary behavior 1.002 (0,997, 1.007) 0.481
LPA 1.007 (1.003, 1.011) <0.001
MPA 0.985 (0.981, 0.990) <0.001
VPA 1.037 (1.021, 1.054) <0.001

CI, confidence interval; LPA, light physical activity; MPA, moderate physical activity; VPA, vigorous physical
activity. All data are yearly average ORs.
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Figure 6. Trends in self-reported leisure time physical activity in Sogn & Fjordane 1975-2010, stratified by sex, proportion
(%), n=21,372.

A significant decreasing trend in smoking was observed among men from 1975-1999, whereas a
significant increasing trend was observed among women (Figure 7a). Thereafter, there was a
decrease in smoking for both sexes. Body mass index (Figure 7b) increased between 1975-1999
for both sexes, but the trend leveled off thereafter. Over the past 35 years, BMI has increased by
1.8 kg/ m? for men and 0.7 kg/ m? for women. With regard to SBP and DBP, a significant
decreasing trend was observed for both sexes from 1975-1999 (Figure 7¢). From 1999-2010, an

increase was observed for both sexes. Significant decreasing trends in TC and HDL-c were
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observed for both men and women between 1975 and 1999 (Figure 7d). From 1999-2010, an
additional decrease in TC was observed, whereas an increase in HDL-c was observed for both
sexes. A significant increasing trend in TG was observed between 1975 and 1999, but TG

decreased for both sexes after 1999.
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Figure 7. Trends in other risk factors in Sogn & Fjordane 1975-2010, stratified by sex, proportion (%) or mean (95%
C1). Body mass index; BMI, systolic blood pressure; SBP, diastolic blood pressure; DBP, fotal cholesterol; TC and high
density lipoprotein; HDI ~¢, n=21,372.

Compared with the rest of Norway, Sogn & Fjordane showed trends toward improvements in
TG (difference in trend -0.003 mmol/L, 95% CI: -0.002 to -0.004, p<0.001), HDL-c (difference
in trend 0.001 mmol/L, 95% CI: 0.002 to 0.000, p=0.045) and BMI (difference in trend -0.04
kg/m? 95% CI: -0.03 to -0.04, p<0.001) but less beneficial trends for SBP (difference in trend
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0.06 mmHg, 95% CI: 0.09 to 0.04, p<0.001) and DBP (difference in trend 0.04 mmHg, 95% CI:
0.06 to 0.02, p<0.001). No difference in trends was found for self-reported LTPA between Sogn

& Fjordane and the rest of Norway.

3.3 Paper lli

Sample characteristics at baseline. The study sample from the NHSS study and the Kan1S&Fj study
consists of participants with valid data at both baseline (in 1996) and follow-up (in 2009), which
in total yielded 240 eligible participants (52% of the original sample; 44% men). At baseline, mean
BMI was 26.3 (3.5) kg/m” for men and 24.3 (3.7) kg/m” for women. In total, 89% of the
participants reported their health to be good or very good. Twenty percent of the participants
were smokers. In total, the majority (63%) reported their highest completed educational level to
be in the two lowest groups (i.e., high-school or less). Approximately 46% reported a moderate

to vigorous activity level at baseline. Men reported significantly higher levels of PA than women

(p=0.006).

Demographical, biological, psychological and bebavioral correlates of objectively measured physical activity. Self-
reported PA at baseline and improved perceived health from baseline to follow-up were
positively associated with objectively measured MVPA at follow-up in a graded manner
(p=0.0406) (Table 4). Each unit of difference in BMI at baseline and each unit of increase in BMI
from baseline to follow-up were negatively associated with MVPA at follow-up (p=0.034). The

correlates included in the model explained 15.7% of the variance in MVPA.
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Table 4. Long-term associations of objectively measured moderate-to-vigorous physical activity (MVPA) (min/ day), n=240.

MVPA (min/day)
B p-value 95% CI
BMI (kg/m?) -1.00 0.034  (-1.91,-0.08)
Self-reported PA 8.796 <0001  (407,13.51)
A BMI -1.94 0014  (-3.47,-0.40)
A Perceived health 6.09 0.046 (0.12, 12.06)

B, regression coefficient; CI, confidence interval; BMI, body mass index; PA, physical activity; A, change from 1996
to 2009.

Sex was associated with objectively measured sedentary time at follow-up as women spent less
time being sedentary than men (8 -28.76, 95% CI: -52.77 to -4.75, p=0.019). Educational level at
baseline was positively associated with sedentary time at follow-up in a graded manner (3 27.29,
95% CI: 17.58 to 37.00, p<0.001), whereas improved perceived health from baseline to follow-up
was negatively and graded associated with sedentary time at follow-up (8 -27.18, 95% CI: -47.90
to -6.46 p=0.010). The correlates included in the model explained 12.9% of the variance in
sedentary time (See Table 3, Paper III for details).

3.4 Paper IV

Sample characteristics. The study sample from the Kanl and Kan1S&Fj study in 2008-2009 included
972 adults (40% participation rate) (n=590 from Sogn & Fjordane and n=382 from the rest of
Norway). The average age was 46.9 (6.5) years and 43.8% of participants were men. The majority
of the participants were employed (96% in Sogn & Fjordane and 95% in the rest of Norway).
Approximately 80% of the participants in both areas reported their health to be good. In Sogn &
Fjordane and the rest of Norway, 52.7% and 48.3% were overweight or obese, respectively,
whereas 17.2% and 19.5% were smokers. Significant differences between Sogn & Fjordane and
the rest of Norway were observed for time spent in objectively measured MVPA (p<0.001),
education level (p=0.012), size of home municipality (p<<0.001), community perception score
(p<0.001) and type of commuting to work (p<0.001). Compared to the rest of Norway, the
population in Sogn & Fjordane were significantly more physically active (43.1 (26.6) min/day vs.
34.4 (23.0) min/day of MVPA), were less educated (50.2% vs. 41.3% having high school
education or lower as their highest education), lived in less populated municipalities (99.3% vs.
14.6% living in municipals with 10.000 inhabitants or less), reported lower community perception

scores (3.1 vs. 3.4), were more likely to commute to work by active transport (21% vs. 15%), and
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less likely to commute by public transport (1.6% vs. 7.3%). Significant differences between the
sexes were observed within Sogn & Fjordane, where women had significantly higher education

levels (p=0.015) with lower perceived walkability scores (p=0.007) compared with men.

Built environment correlates of objectively measured physical activity. Sex-specific associations were found
for community perception score (p<0.001 for both outcomes) and perceived walkability score
(p=0.038 for MVPA). Living in Sogn & Fjordane, community perception score (for men only),
perceived walkability score (for women only) and using active transport for commuting were
associated with objectively measured MVPA (all p<0.004) (Table 5). Adjusted for socio-
demographic and health-related factors, the built environment correlates included in the model
accounted for 15.7% of the variance in the time spent in MVPA. Adding self-efficacy to the

model did not change the associations noticeably (data not shown).

Table 5. Built environment correlates of objectively measured objectively measured moderate-to-vigorous physical activity
(MV'PA) (min/ day), n=886.

MYVPA (min/day)
B p-value 95% CI

S&Fj vs. rest of Norway 8.86 0.004 (2.79, 14.93)
Community perception -2.20 0.098 (-4.80, 0.40)

Men -8.71 <0.001 (-12.57, -4.85)

Women 1.92 0.223 (-1.24, 5.07)
Perceived walkability 4.90 <0.001 (2.52,7.27)

Men 2.42 0.154 (-0.913, 5.75)

Women 7.00 <0.001 (3.91,10.09)
Commuting

Motorized transport Ref

Public transport 5.57 0.240 (-3.73, 14.87)

Active transport 7.61 0.001 (3.15,12.07)

All associations are adjusted for sex, BMI, education level, smoking, perceived health and mean daily wear time.
B, regression coefficient; CI, confidence interval; BMI, body mass index.

Geographical area-specific associations were found for community perception scores (p=0.045)
and use of public transport for commuting (p=0.027). Community perception scote was
associated with objectively measured MVPA in the rest of Norway (3 -4.07, 95% CI: -7.24 to -
0.90, p=0.012 for MVPA), but not in Sogn & Fjordane. The use of public transport for
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commuting was associated with MVPA in Sogn & Fjordane (8 12.16, 95% CI: 1.20 to 23.12,
p=0.03 compared to motorized transportation), but not in the rest of Norway. A visual
inspection of the associations between objectively measured MVPA and the correlates for Sogn
& Fjordane and the rest of Norway is provided in Figure 8a-c. The figures indicate that the
participants in Sogn & Fjordane reporting the lowest third of the community perception score
had substantially higher MVPA compared to those reporting higher community perception
scores and compared to the rest of Norway (Figure 8a). Although the use of active transport was
associated with higher MVPA compared to the use of motorized transport for commuting for
both locations of residence (Figure 8c), public transport was associated with the highest MVPA
level in the rest of Norway, whereas the opposite pattern was observed in Sogn & Fjordane. For
perceived walkability score (Figure 8b), the same pattern was observed for both locations of
residence (i.e., MVPA increased with higher scores). However, the level of MVPA was higher in
Sogn & Fjordane compared with the rest of Norway. The same patterns as for MVPA were

observed for overall PA (data not shown).

60 - 80 60 -
55 55 55
50 50 50
= 45 -| = 45 = 45
5 g gol 1
= 4 - 4
= 40 = 40 E 40
E 35 E 351 E 35
< < < E
L 30+ L 30 < 30+
= 25 = 25 = 25|
20 20 20 A ® Sogn & Fjordane
—e— Sogn & Fjordane —e— Sogn & Fjordane O Rest of Norway
15 o Rest of Norway 15 o Restof Norway 15
0/ T T O/ T 0/ T T
Low Medium High ) Low Medium High ) Motorized Public Active
c
Tertiles of community perception score Tertiles of perceived walkability score Types of transport for commuting

Figure 8. Association between objectively measured moderate-to-vigorous physical activity (MVPA) (min/ day) and a)
communnity perception score, b) perceived walkability score and c) types of transport for commuting, by location of residence,
n=728-903. All associations are adjusted for sex, BMI, education level, smoking, perceived healtl and mean daily wear

time.
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4, Discussion

This thesis presents data from the first epidemiological investigation of objectively measured PA
and its correlates in adults in Sogn & Fjordane. In addition, we present trend data on self-
reported PA and CVD risk factors over 35 years. The differences in life expectancy and CVD
mortality between Sogn & Fjordane and the rest of Norway are now less pronounced (30, 39).
However, this study indicates that the population in Sogn & Fjordane has maintained its
beneficial position with respect to PA levels and several CVD risk factors, and that PA levels are
associated with correlates such as PA eatlier in life, BMI, perceived health and built environment.
The following general discussion will primarily focus on the main results and the strengths and

limitations of the data.

4.1 Trends and levels in physical activity and cardiovascular disease risk

factors - Paper -

4.1.1 Physical activity

Overall, the self-reported LTPA level in Sogn & Fjordane has been relatively stable over the 35-
year study period. Positive trends were observed in terms of sedentary behavior (for women),
LPA and VPA; however, commitment to MPA decreased, and among men sedentary behavior
increased (Paper II). Today, even though levels of objectively measured PA are low, the
population in Sogn & Fjordane seems to be more physically active compared with the rest of
Norway (27, 159), other European populations (110, 135) and the USA (136) (Paper I). Still,
given the low levels of PA and the health benefits of sufficient PA, there is great potential to
increase PA levels (22, 74).

Trend data on PA following different cohorts of different ages are scarce (19). The observed
trend in self-reported LTPA may indicate a shift from recreational walking toward specific
training activities. The increasing trend in sedentary behavior for men and the overall decreasing
trend in MPA in Sogn & Fjordane might also signal a transition toward less physically demanding
work (90) in addition to increasing use of motorized transportation. Our study partly
corroborates previous observations by Anderssen et al. (16), who also found a downward trend

for sedentary behavior (for women) and MPA (for men), as well as an upward trend for sedentary
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behavior (for men) and VPA in Norway from 1972-2002. In Finland, Borodulin et al. (80) found
an increasing trend in self-reported LTPA during the same period. Both these studies used the
same PA questionnaire as in our study. For decades, lower levels of sedentary behavior and time
and higher levels of PA have been observed in the population in Sogn & Fjordane compared
with the rest of Norway (29, 55, 89). We observed no differences in trend between the areas. This
indicates that Sogn & Fjordane has maintained its beneficial position with respect to PA, despite
the changes in activity pattern that most likely have occurred through a reduction in occupational
and daily life PA and an increase in specific training activities. Our results suggest that similar

changes have occurred in the rest of Norway.

We found no sex differences in objectively measured overall PA level. This is in line with national
data (27), but differs from the National Health and Nutrition Examination Survey NHANES) in
the USA and the ABC study in Sweden, which found that men were more physically active than
women (135, 136). However, we did observe sex differences in time spent in different intensities
of PA, indicating that, in the 40-42-year-old-group, men spent more time in MPA than women,
and that in the 53-55-year-old group, men spent more time sedentary and less time in LPA than
women. These results are in agreement with observations from the rest of Norway (27) and
partly in line with the results of the NHANES and ABC studies (111). In contrast to national
data (27), we also noted age differences, with more time spent in VPA among 40-42-year-olds
compared to 53-55-year-olds. This may be explained by the inclusion of a large sample with a
narrow age range in Kan1S&Fj, whereas a nationwide representative sample with a broader age

range was included in Kan1.

With respect to trends in self-reported PA, our observations contribute to the inconsistent results
found for LTPA in previous studies (16, 19, 80, 81) and most likely suffer from the same
methodological weaknesses as prior self-reported measurements (25). The objective measures of
PA confirm previous self-reported observations of healthy levels of PA among individuals living
in this specific area (29, 55, 89). However, adherence to the PA guidelines in the present study is
in strong contrast to other Norwegian studies which used self-reported PA and found higher
adherence to the PA guidelines (ranging from 50% to 70%) (85, 91, 92, 139). Although
compatisons with international populations may be hampered by the differences in cut-off ranges
for age groups and slightly different methods of data reduction among the studies (111), the
introduction of objective measurements of PA has provided an important contribution to

epidemiologic data on PA. Objectively measured PA provides more precise information (137)
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and enables analysis adjusted to the PA guidelines. Together with the national Kan1 study (27),
our studies facilitate the gathering of trend data and longitudinal data, based on objective
measures, both nationally and regionally. In addition, when implementing effective strategies to
increase daily PA levels, objective data may help to more precisely identify targeted groups.

Furthermore, objective PA measures provide more precise data for evaluating such strategies.

4.1.2 Overweight and obesity

The steady increase in BMI for men and the slightly U-shaped trend for women confirm the BMI
trends identified in other national studies (16, 29, 62, 98), as well as by some international studies
(93, 94, 99-101). Attempts to explain the substantial increase in overweight and obesity have
focused on increases and changes in diet and decreases in PA, among other factors (97). A
substantial acceleration in the BMI increase was observed in the beginning of the 1990s for both
sexes and may be associated with the accelerating digital revolution that occurred at about the
same time. Anderssen et al. (16) found that the increase in BMI was significantly larger in
sedentary individuals compared with those who were more physically active. The development is
most likely due to a changing environment that promotes calorie intake and counteracts energy
expenditure (16). The decrease in smoking prevalence could also partly explain the BMI increase.
In a similar but smaller population-based sample from the NHSS study, Kvaavik et al. (120)
found that current smokers had the lowest BMI and that former smokers had the highest BMI.
This association has been confirmed by other researchers (160). Recent studies have indicated a
possible halt in the obesity epidemic (63, 65). Our study indicates that BMI values have plateaued
during the last decade. Midthjell et al. (63) did not find a plateau in either BMI or WC in another
Norwegian population, but they did observe a plateau in the proportion of the population that
was overweight. Based on our data we cannot conclude whether this plateau is a result of changes
in PA, diet or other factors. The observed plateau may also be an artifact of the measure applied
(63) or a result of lower participation rate in the most recent cohort where the leanest may have

been recruited.

The BMI trends in Sogn & Fjordane were less unhealthy compared with the national data; today,
BMI is still marginally lower in Sogn & Fjordane compared to national (27) and other regional
data from the HUNT and Tromse study (63, 161, 162). The same was observed for WC where
men and women in Sogn & Fjordane had 2.9 cm and 6.8 cm smaller WC respectively compared
to the same age-group in the HUNT population (63). However, recent data on BMI gathered in
military recruits suggest a higher BMI and a greater BMI increase among young men in Sogn &
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Fjordane compared to other regions of Norway (53). This could indicate a future shift in the
population of Sogn & Fjordane, and emphasizes the importance of preventing overweight and
obesity in young men. However, it is important to note that BMI is not a direct measurement of
body fatness and does not distinguish between fat and muscle mass. Rather, BMI is a surrogate

for adiposity and a useful measure to explore trends in population-based studies (163).

4.1.3 Smoking

The observed decrease in smoking confirms previous studies nationally (14, 16, 98) and
internationally (15); the pattern in Sogn & Fjordane over the last 35 years is similar to
observations in the rest of Norway. We found no significant difference in smoking between Sogn
& Fjordane and the rest of Norway in 2010. Compared to the present national proportion of
smokers (104), the smoking rate in Sogn & Fjordane from 2010 is slightly higher. However, we
cannot rule out the possibility that a further decrease in smoking has also occurred in Sogn &
Fjordane. The decrease in smoking rates is most likely an example of the results of dedicated
public health work with a focus on public health education campaigns and politics during the last
decades (14, 15). In addition to an educational approach that emphasized information and moral
appeals, structural initiatives have been implemented. Examples of such initiatives are regulation

of smoking through legislation, pricing and placing cigarettes in hard-to-find locations in stores.

4.1.4 Blood pressure

The decreasing trend found in SBP and DBP in both Sogn & Fjordane and the rest of Norway is
supported by national (86, 98) and international (1006) studies. The less healthy trend in blood
pressure in Sogn & Fjordane compared with the rest of Norway might be the result of a delayed
development in an already healthy population. In Norway, the substantial decrease in blood
pressure in the late 1990s has previously been mentioned as a possible methodological artifact, at
least in part (155). The decrease has occurred despite the increase observed in BMI and is
opposite to the significant positive association found between blood pressure and BMI in
previous studies (164). The use of antihypertensive medications has increased from 2004-2010
(165), but in 2010 there was no difference between Sogn & Fjordane and the rest of the country
(data not shown). No data prior to 2004 exist, but statistics based on wholesalers indicate a
substantial increase in the use of antihypertensive medications from 1980-2003, both in Sogn &
Fjordane and throughout Norway (Sakshaug, S, Norwegian Institute of Public Health, personal
e-mail communication). However, the proportion of people who use antihypertensive

36



Discussion

medications indicates that these individuals may have contributed only marginally to the
population values (98, 107). Today, except for SBP in 53-55-year olds, mean blood pressure levels
were within the limits of normal blood pressure (10). Considering the fact that hypertension is
ranked as the leading risk factor for death globally (6), maintenance of sufficiently low blood
pressure is essential to maintain good public health. Therefore, future studies to detect whether

the observed increase from 1999-2010 is real or an artifact are necessary.

4.1.5 Lipids

The decreasing trend observed in TC is consistent with national (86, 98) and international
observations (109). No significant differences in trend were found between Sogn & Fjordane and
the rest of Norway. However, with regard to HDI-c, the trend in Sogn & Fjordane was slightly
better, which may be explained by the higher levels of PA, as physically active individuals typically
have higher HDI-c levels than their less active counterparts (166). This is supported by the
observed increases in HDL-c and in LTPA from 1999-2010. Today, the TC level in Sogn &
Fjordane is similar to the HUNT population for men, but lower for women, whereas the HDL-c
level is higher for both men and women in Sogn & Fjordane compared to the HUNT population
(167). Based on the inverse association observed between BMI and HDL-c (168), the
contradictory observations regarding HDL-c levels may be explained by the higher BMI in the

HUNT population compared to the rest of Norway.

4.2 Why are some people more active than others? Paper IlI-IV

The reasons undetlying why some people are physically active while others remain inactive are
multifactorial, complex and not yet fully understood (112, 114). Hence, a better understanding of
factors associated with PA level is important in order to develop and improve public health
interventions (112, 114). We have tried to provide additional knowledge in this field by studying
behavioral, health-related and demographic correlates of objectively measured PA in a
longitudinal observational study (Paper III), as well as built environmental correlates in a cross-

sectional study (Paper IV).

4.2.1 Behavior and health factors

Physical activity levels appear to remain stable within a group over time, as determined by what is

typically referred to as tracking (112, 115-117, 169). Compared to cross-sectional designs that
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have no time dimension and cannot determine causality, prospective data are believed to give
more valid and less biased results. The tracking correlation tends in general to be greater over
shorter rather than longer periods (169). In a prospective study using objectively measured PA,
Hamer et al. (115) found that PA in middle age partly tracked into older age. Based on self-
reported PA data, Kirjonen et al. (119) suggested that “lack of interest in participating in PA” in
eatly adulthood was associated with lower levels of PA later in life. Although most studies report
low to moderate tracking of PA (117, 119, 170), indicating that many other factors influence PA
(169), the importance of establishing health-enhancing behaviors such as PA early in life has been
emphasized (169). Based on self-reported PA, Telama et al. (169) observed that the probability of
being active in adulthood was higher if PA lasted for several years in youth. Our findings
corroborate and partly extend these previous studies, suggesting that previously self-reported PA
is associated with later levels of objectively measured PA. These results emphasize the
importance of encouraging people to take up and maintain a sufficient level of PA at a young age.
Being continuously physically active may lead to motivation and motor skills that increase the
probability of remaining active (169). However, it is problematic to infer causality from
prospective studies that measure exposures and outcomes with different degrees of measurement
error (171). Furthermore, the differences in assessment and categorization of PA between studies

are considerable and hamper comparisons between studies.

We also observed that both lower baseline BMI and less increase in BMI were associated with
higher objectively measured PA later in life, consistent with some (112, 115, 116, 171) but not all
(119) previous observations. However, the association between BMI and PA is most likely bi-
directorial, because habitual PA throughout life is associated with less weight gain (127). This is
supported by the logic of the energy balance equation (97). However, most studies have used
self-reported PA assessment methods to examine the prospective association between PA and

obesity outcomes (171).

Although health status has appeared to be an important factor for PA in previous studies (115,
118, 119), we did not observe any association between perceived health at baseline and
objectively measured PA later in life. This may be explained by differences in age between the
study populations and different measures of PA and perceived health (115, 118, 119).
Nevertheless, we observed that improved perceived health from baseline to follow-up was
associated with increased PA levels. Thus, present perceived health seems more important for PA

than perceived health in the past.
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4.2.2 Demographics

Although educational level has been found to be positively associated with PA (112, 115, 116),
the association has not been consistent in prospective studies (118), corroborating our
observations. Contrary to others (115, 119), we found a positive association between level of
education and time spent sedentary. Hamer et al. (115), who also employed an objective measure
of sedentary time, found that patticipants with higher educational levels spent 42 min/day less
time sedentary compared to individuals at the lowest educational level. Kitjonen et al. (119)
suggested that low education was associated with an increased probability of remaining sedentary.
Discrepancies between studies may be explained by differences in study populations, as education
may be differently linked with work opportunities and with more or less physically demanding
place and type of dwelling. For example, Hamer et al. (115) examined these associations in a fairly
homogeneous sample of healthy people who participated in the Whitehall study, whereas our
participants lived in rural Norway. Generally, it is likely that individuals with more education tend

to have sedentary, desk-based work, which may contribute to their higher overall sedentary time.

Our observation suggesting that men have higher amounts of sedentary time than women are in
agreement with previous observations using objective measures of sedentary time (27, 110). In
several (27, 116), but not all (110), studies using either self-reported or objectively measured PA
levels, it has been observed that men spent more time in MVPA than did women. We did not
observe a sex difference in MVPA. The relatively high adherence to the PA guidelines compared
to other populations, especially among women, indicating that this population spends a fair
amount of time doing specific training activities, may explain the lack of sex differences in
MVPA. However, this prospective finding is contrary to our own cross-sectional data showing
higher MPA levels among men compared to women, and may be due to the smaller sample size

in the prospective study.

4.2.3 Community neighborhood

Although early findings suggest ambiguous associations between perceived environment and PA
(122, 172), convincing evidence for a positive relationship between community perceptions and
PA levels has been found in more recent European studies (124). This is contrary to our
observations, in which a higher community perception score was associated with lower amounts
of objectively measured PA for men in the rest of Norway. Hansen et al. (125) found no

association between the same community perception measure and PA in a Norwegian
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population-based sample and argued that the reasonably high mean score was not able to
discriminate sufficiently between the groups. Our mean scores are equally high; however, the
narrow age range in our sample may explain the divergent results for part of the sample. The
majority of our study population was employed, which could have influenced this association.
Moreover, cultural aspects may have an impact. Throughout Norway, there is easy access to
nature, and recreational areas are close to where people live, which could have encouraged PA.
However, perhaps because the competing availability of activities led to sedentary time, a
substantial proportion of the population did not appear to use these facilities. The substantially
higher MVPA observed in those reporting the lowest community perception score in Sogn &
Fjordane compared with those reporting higher scores and compared with the rest of Norway
suggest that correlates other than perceptions of community may influence PA. One hypothesis
is that self-efficacy could partly explain the somewhat unexpected association between
community perception and MVPA (112). However, including self-efficacy in the model did not
change the associations noticeably. The population in Sogn & Fjordane may choose to be active,

or need to be active (for transportation), despite their neighborhood surroundings.

4.2.4 Walkability and commuting

Walkability has been suggested to be positively related to overall PA, transportation walking and
transportation biking (124). A Swedish study (173) found that individuals living in highly walkable
neighborhoods walked 50 minutes more for active transportation/week and had 3 minutes more
time of MVPA/day compared to those living in less walkable neighborhoods. Our findings
extend this work, as people reporting higher perceived walkability had higher levels of objectively

measured PA in both Sogn & Fjordane and the rest of Norway.

As expected, we found a positive association between active transport for commuting and PA.
This emphasizes the importance of encouraging active transport within communities. The higher
proportion of those using active transport in Sogn & Fjordane compared with the rest of Norway
is contrary to previous studies that showed a positive relationship between degree of urbanization
and biking for transportation (124). However, although the population density is low and many
people in Sogn & Fjordane live scattered over a wide area, many people live in small urban areas,
enabling active transport. The association observed between public transport for commuting and
MVPA in Sogn & Fjordane but not in the rest of Norway could possibly be explained by the
public transport pattern and availability. Compared to more urban areas, the public transport
system in Sogn & Fjordane is poorly developed, which may explain why only 1.6% of the
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population used public transport for commuting. Furthermore, people using public transport in
Sogn & Fjordane are less physically active compared to those using motorized transportation,
whereas the opposite was observed in the rest of Norway. In Sogn & Fjordane, highly educated
people may have to commute to another municipality for work. Most likely due to the poorly
developed public transport system, these people use motorized transport. Considering the well-
established association between education level and LTPA (112, 115, 116), this may explain the
difference in associations between public transport and MVPA in Sogn & Fjordane and the rest
of Norway. However, when interpreting these results, the small proportion of participants

reporting the use of public transport should be considered.

4.2.5 Location of residence

Even though most of the sample in Sogn & Fjordane lived in municipalities with fewer than
10,000 inhabitants, and the majority of the sample from the rest of Norway lived in municipalities
with more than 10,000 inhabitants, we cannot categorize Sogn & Fjordane as rural and the rest of
Norway as urban. However, the location of residence as a correlate for objectively measured PA
may be supported by studies suggesting that people living in less urbanized areas tend to be more
physically active (124). In addition, the presence of hills in the neighborhood and enjoyable
scenery have been found to be associated with more activity (174); although, a possible negative
relationship has been suggested between biking for transport and hilliness (124). Community
environment, walkability and degree of urbanization have all been suggested to be associated with
PA; however, all these factors have been shown to be unrelated to recreational PA (124). The
county of Sogn & Fjordane has a higher level of PA but lower environmental scores compared
with the rest of Norway. Except for the fact that a larger proportion of the population in Sogn &
Fjordane uses active transport for commuting, we do not know if any significant differences are
present in the types of PA engaged in by the residents of Sogn & Fjordane. However, there may
be other explanations for the significantly higher PA levels in Sogn & Fjordane that we were

unable to discover.

4.3 Methodological considerations

Strengths of the present thesis include objective measurements of PA (Paper I, II1, IV), which
provides more detailed information of levels of PA and is less prone to bias due to misreporting

or social desirability compared with self-reported PA (25). Additional strengths include high
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compliance rates with the protocol and the high response rate from a large (Paper II), nationwide
(Paper IT and IV), population-based sample with a narrow age range. Moreover, the long time
span and consistent measurement and analyses used for most variables (Paper II) are strengths of

this study. Finally, the prospective design strengthens our study (Paper I1I).

However, these findings should be interpreted in light of the following limitations. When
investigating associations, we cannot determine any casual relationships based on our data from

cross-sectional (Paper IV) and prospective observational (Paper III) designs.

Accelerometry has known limitations (Paper I, I1I, IV) and does not accurately assess non-
ambulatory activity, such as cycling or swimming (137, 175). For people who cycle or do upper-
body exercise on a regular basis, PA is underestimated. However, the participants mostly
performed ambulatory activities (data not shown), and inclusion of counts that were not
registered during cycling accounted for only a 3% difference in the Kanl study (176).
Furthermore, the uniaxial Actigraph used in the present study does not satisfactorily register
high-speed activity, such as running over 10 km/h. However, the majority of people do not
routinely run at this speed (175). The PA intensity thresholds vary widely between studies (175).
This hampers study comparability. To reduce this bias, the present study uses the same cut-off

points as were used in the national Kanl study and the NHANES study (27, 1306, 148).

Self-reported exposure variables may be prone to measurement errors that may attenuate the
observed associations (177). For example, the association between objectively measured and self-
reported PA at follow up was weak (Paper I1I), although it was in agreement with many previous
observations (0=0.27, R>=0.07) (138, 139, 178). In addition, using self-reported I.TPA is a
potential source of recall and social desirability bias (25) (Paper II and III). Although the
questions were slightly modified to adapt to one’s perception of terms, uncertainty related to
changes over time in the participants’ interpretation of the term LTPA remains to some degree
(16, 25) (Paper II). However, currently no data are available from investigations of secular trends

in PA using objective measurements in Norwegian adults.

Furthermore, people’s perceptions of their environments may be more significantly influenced by
their behavior than their actual or objective environments (122, 179). For walkability, an objective
Walk Score (180) can be obtained online; however, the scores are not yet supported in Norway
(Jacobson, A., Walk Score®, personal e-mail communication). Geographic Information Systems
(GIS) providing objective data on build environment are challenging and may provide limitations

(181). Self-reported measures of the built environment customized to Norwegian conditions and
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culture are also scarce. As inter-continental differences in the relationship between physical
environment and PA have been identified (124), the use of measures adapted for other countries
and continents may bias our data. For example, questions about traffic lights and safety may be
irrelevant for parts of the population, whereas more questions about access to mountain and

recreational areas may have been appropriate.

Investigating trends over a 35-year span presents measurement challenges (Paper II). Multiple
blood pressure devices have been used, but device comparisons have been performed to
minimize potential bias and to correct for the instruments used. The use of self-reported weight
and height for parts of the population in Kanl and Kan1S&Fj creates some uncertainty.
However, tests of agreement between the self-reported and measured weights and heights from
Kan1S&Fj produced satisfactory results, and adjusting for the measurement method yielded
results similar to the crude rates. Non-fasting blood samples were taken in Kan1S&Fj, which
yields higher values of glucose and triglycerides than if samples were taken in the fasting state.
However, this was done to facilitate comparison with the NHSS study, which used non-fasting
blood samples (182). A number of cotrelates and determinants from multiple domains have been
suggested to be associated with PA level and sedentary time in adults (112, 114, 116). This study

only included a limited number of these correlates and domains (Paper IIT and IV).

Finally, although the response rates in the most recent wave were high compared to recent similar
studies, the response rate was substantially lower compared to the early waves, and we cannot
rule out the possibility of selection bias (183). Drop out analysis showed that non-participants at
follow-up (Paper III) were more likely to be men (p=0.0306), smokers (p<0.001), have higher
BMI (p=0.012) and lower PA level (p=0.003) at baseline. However, analyses of the non-
responders for part of the sample found that the prevalence rates of overweight or obesity and
other NCDs were similar to other national estimates (125). Therefore, we believe that the results

of this study are generally valid in comparison to similar studies.

4.4 Implications

Despite the significantly higher PA level in Sogn & Fjordane compared with the rest of Norway
and the relatively stable trend in PA level over 35 years, the PA level is insufficient from the
public health perspective, especially taking into account the convincing evidence of PA’s
beneficial effects on health outcomes (20). Regional and national data on PA and its correlates

are essential for following health-related developments and to design initiatives that aim to
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increase PA levels. Due to the methodological weaknesses in self-reported PA measures used in
previous surveys, this is the start of systematic monitoring of objectively measured PA levels in
adults nationwide. Although some of the changes in level of risk factors seem minor, the changes
are large in the population as a whole (184). As a consequence of the regional differences in
activity levels, levels of risk factors and the built environment, regional monitoring it is essential
to meet the requirement of the Public Health Act (1), which requires each single municipality to
provide an overview of their public health challenges. This is essential for creating public health

initiatives that are customized to public health challenges in each specific population.

Although there has been an increased public health focus on regular PA in the prevention of
NCDs (20-23), PA has not received as much attention as smoking (14-17). Considering the
worsening trends in PA compared to smoking during the past decades, it is now time to make PA
a major target of public health education campaigns and politics and to create effective
interventions that affect major determinants of PA. This study shows that PA earlier in life, BMI,
the presence of beneficial health and healthy communities and neighborhoods that promote
active living may be key factors that influence daily PA levels. However, we identified several
factors that have a modest yet significant association with PA. Therefore, in addition to time
series data on objectively measured PA levels, validated subjective and objective measures of the
built environment that are adapted to Norwegian conditions are needed in future research.
Nevertheless, these changes have the potential to contribute significantly to community
participation, as favorable modifications to the community may produce small changes in the
behaviors of entire populations. Therefore, identifying environmental factors that can produce

positive changes in PA is important.
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5. Conclusions

The following conclusions can be drawn on the basis of the results presented in this thesis:

I

1I.

II1.

Iv.

Objectively measurements of physical activity show that 44% of the adult population in
Sogn & Fjordane meets the current physical activity guidelines. The population is

significantly more physically active compared with the rest of Norway (Paper I).

Self-reported leisure time physical activity levels have been relatively stable over a 35-year
period in Sogn & Fjordane. Significant positive trends were observed in light physical
activity and vigorous physical activity, whereas a significant negative trend was observed in
moderate physical activity. For sedentary behavior, a significant negative trend was observed
in men, whereas a positive trend was observed in women. With respect to smoking, blood
pressure and cholesterol, significant decreases were found, whereas increasing trends were
observed in body mass index. Compared with the national data, the trends in Sogn &
Fjordane were significantly healthier in terms of high-density lipoprotein cholesterol levels

and body mass index, but less positive for blood pressure (Paper II).

Higher baseline levels of physical activity, lower baseline body mass index, less increase in
body mass index and improved perceived health were associated with increased time spent
in objectively measured moderate-to-vigorous physical activity 13 years later. However, the
correlates included in the present study only explained 16% of the variance in moderate-to-
vigorous physical activity, and the results should therefore be interpreted with caution
(Paper 11I).

Objectively measured moderate-to-vigorous physical activity was partly associated with
aspects of the built environment such as community perception, perceived walkability and
the use of active transport for commuting. Living in Sogn & Fjordane was associated with
increased moderate-to-vigorous physical activity compared with the rest of Norway.
Geographical differences in the correlates of physical activity were observed for community

perception score and the use of public transport for commuting (Paper IV).
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6. Recommendations for future research

This thesis presents novel data on objectively measured PA and its correlates, in addition to
updated data regarding level and trends in PA and CVD risk factors in Sogn & Fjordane,

Norway. The studies have revealed some specific areas in which future research is needed.

To be able to meet the requirements of improving our understanding of developments in health
and health habits in Norwegian regions, it is necessary to continue national monitoring programs
of objectively measured PA levels and to ensure representative regional data. Inclusion of new
participants and obtaining longitudinal data for parts of the population are preferred. In addition,
we should strive to accomplish an international consensus on how to process and present

accelerometry data. This will facilitate comparisons between studies and populations.
Ty p pop

Development of validated subjective measurements regarding the built environment that are
adapted to the Norwegian culture and society are essential in order to study culturally determined
behaviors. Furthermore, we should strive to develop and validate feasible and objective measures

of the built environment, such as walkability.
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ABSTRACT

Background: Physical activity (PA) and high cardiorespiratory fitness (CRF) are associated with reduced risk
of cardiovascular disease (CVD). Sogn og Fjordane County has the reputation of being the most healthy county
in Norway. The level of PA and/or CRF may partly explain this health status. However, only one study with
regional objectively measured PA data and one study with regional data on CRF currently exist. Thus, the aim
of this study was to describe levels of PA, CRF and CVD risk factors in an adult population in the county of
Sogn og Fjordane. Methods: In total, 314 (?:178 3:136) 40-42-year-olds and 308 (Q:175 3:133) 53-55-year-
olds participated in this cross-sectional study. PA was measured objectively by accelerometry, while CRF was
measured directly. Results: There were no sex differences in total PA level. For the 40-42-year-olds, women
spent 6.0 min/day [95% CI: —11.7 to —0.3] less participating in moderate PA compared to men. For the 53-55-
year-olds, women were inactive for 36.0 min/day [95% CI: —55.2 to —16.8] less and they participated in light
activity for 26.4 min/day [95% CI: 7.7 to 45.2] more than men. In total, 30.0% [95% CI: 24.8 to 35.2] of the
40-42-year-olds and 30.2% [95% CI: 25.0 to 35.4] of the 53-55-year-olds met the Norwegian recommenda-
tions for PA. CRF was 49.0 ml-kg "-min™" for men and 41.6 ml'kg "“min™" for women for the 40-42-year-olds.
For 53-55-year-olds CRF was 41.2 ml'’kg "*min™" for men and 33.9 ml'kg”"'min”' for women. Conclusions:
These results suggest that the level of PA and CRF are higher compared to other available data. This might

explain the advantageous health status in Sogn og Fjordane.

BACKGROUND

Regular physical activity (PA) is related to important
aspects of health and PA is associated with increased
longevity (1) and reduced risk of cardiovascular disease
(CVD) and its risk factors (1-3). Physical inactivity is
the fourth leading contributing factor to death globally
(4). Furthermore, high cardiorespiratory fitness (CRF)
is related to lower levels of CVD risk factors (1,3) and
CVD- and all-cause mortality (1,5). Due to the health
benefits achieved by regular PA, health-enhancing PA
recommendations have been issued both internatio-
nally (6) and nationally (7,8). Compliance with the PA
recommendations has been associated with lower risk
of death (9).

Monitoring PA levels is important for surveillance
and assessment of the effectiveness of interventions or
public health initiatives aimed at increasing PA (10).
Assessments of PA have mainly been based upon self-
administered questionnaires (11-16). Norwegian PA
data show conflicting results (11,13,17,18). For in-
stance, 68% of the Norwegians view themselves as
physically active (19) and 33% to 61% reports partici-
pation in PA at least twice a week (18). PA is multidi-

mensional and these conflicting results might be partly
due to methodological weaknesses and poor assessment
methods. Self-reported instruments are widely used,
but these have numerous limitations with respect to
difficulties in ascertaining the frequency, duration and
intensity of PA, capturing all domains of PA, social
desirability bias, recall bias and reactivity (10,12,20).
Due to these limitations, objective assessment instru-
ments, such as accelerometers, have been introduced
to quantify PA (10,21). These motion devices are able
to determine pattern and intensity of PA (10) and have
been used in large population-based studies (13,22,23).
In the Kanl study, PA was assessed both by accelero-
meter and self-report in a representative population of
Norwegian adults. Results showed that 18% of men
and 22% of women met the objectively assessed PA
recommendations. However, 43% of men and 32% of
women met the recommendations when PA was mea-
sured by self-report (13). Similar findings are seen in
Sweden and US were physical activity is measured
both by self-report (24) and by accelerometry (22,23,
25) in large population samples.

Sogn og Fjordane County has Norway’s longest
living population. Life expectancy among men and
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women are respectively 78.2 and 83.5 years compared
to a national average of 76.9 and 81.9 years (26). The
county has a reputation of being the most healthy
county in Norway (27) and is among the counties with
lowest CVD mortality. In 2008 the county had 266
(men) and 153 (woman) deaths caused by CVD among
every 100 000 persons, compared to 275 (men) and
163 (woman) nationally (28). High levels of PA and/or
CRF may partly explain this advantageous health sta-
tus in Sogn og Fjordane. However, only one study with
regional objectively measured PA data (13) and one
study with regional data on CRF currently exist (29).
Thus, the aim of this study was to describe levels of
objectively measured PA, directly measured CRF and
CVD risk factors in an adult population in the county
of Sogn og Fjordane. Based on knowledge of the asso-
ciation between PA, CRF and CVD risk factors, we
hypothesized that the population of Sogn og Fjordane
County would be more physically active and have
higher CRF compared to the rest of Norway.

METHODS

Population

All men and women in three geographically close
municipalities in Sogn og Fjordane County (Luster,
Sogndal and Leikanger) aged 40-42-years (N=553)
and 53-55-years (N=543) at baseline were invited to
participate in the study.

The study was divided into two phases. In phase 1,
PA was measured objectively by accelerometry be-
tween October 2008 and December 2009. Invitation
was sent via mail and as a reminder in the case of no
response, the subjects were contacted by phone and/or
mail. When an informed consent was received, a ques-
tionnaire and an accelerometer were sent to the subjects
via mail and returned after use in a prepaid envelope.
In total, 314 (61%) 40-42-year-olds and 308 (62%) 53-
55-year-olds participated in phase 1 (figure 1).

All subjects from phase 1 holding valid data on both
questionnaire and accelerometry were considered eli-
gible subjects for phase 2. From a random sample, 200
subjects in both age-groups were invited to participate
in phase 2. In total, 107 (56%) 40-42-year-olds and 111
(62%) 53-55-year-olds participated in phase 2 (figure 1).
In phase 2, CRF and CVD risk factors were measured.
The physical examination was performed between
March 2010 and September 2010. Tests were perfor-
med at Sogn og Fjordane University College. The same
experienced test personnel performed all examinations,
except for measurements of blood pressure and blood
sampling, which were carried out by two experienced
nurses. The subjects signed an informed consent and a
health status declaration prior to testing.

The study was approved by the Regional Commit-
tee for Medical Research Ethics, the Norwegian Social
Science Data Services AS and the Norwegian Tax De-
partment.
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Measures

Anthropometry

Height and weight for all subjects were self-reported
through a questionnaire in phase 1. Furthermore, waist
circumference was measured by anthropometric tape at
midpoint between the lowest rib and crista iliaca after
a normal expiration in phase 2. The mean value of
three measurements was used in statistical analyses.

Blood pressure

Systolic (SBP) and diastolic (DBP) blood pressure
were measured automatically using an Omron HEM-
907 blood pressure monitor (Omron Healthcare, Inc,
Vernon Hills, IL, US) for subjects attending phase 2.
The subjects rested for five minutes and a cuff with
appropriate size was placed on the left upper arm.
Three repeated measures were taken at one-minute
intervals. The mean value of the two last measure-
ments was used in statistical analyses.

Blood analysis

Non-fasting intravenous blood-samples were taken
from the antecubital vein for subjects attending phase
2. The samples were spun for 12 minutes at 3000 rpm
within 60 minutes. The blood-samples were sent by
overnight express mail and analyzed by the Depart-
ment of Medical Biochemistry at Oslo University Hos-
pital, Ullevaal (Norway). Total cholesterol (TC), high-
density lipoprotein cholesterol (HDL-c), triglycerides
(TG) and glucose were measured in serum using the
Cobas Integra 800 analyzer from Roche (F. Hoffmann-
La Roche Ltd, Basle, Switzerland). Low-density lipo-
protein (LDL-c) was estimated from TC, HDL-c and
TG by the Friedewald formula (30). Blood samples are
missing from one subject in the 40-42-year-old-group
and three subjects in the 53-55-year-old-group due to
technical problems.

Cardiorespiratory fitness

For subjects attending phase 2, a CRF (maximal oxy-
gen uptake (VOomay)) test was performed on a Wood-
way PPS 55 treadmill (Woodway GmbH, Weihlam
Rhine, Germany) and oxygen uptake was measured
with a Moxus metabolic analyzer (AEI Technologies,
Inc. Naperville, IL, USA) with accompanying software
(Max II). A modified Balke protocol was used (31).
The protocol started with constant speed and pro-
gressing inclination (2%) every minute for the first 12
minutes, then speed was increased with 0.5 km-h™'
each minute until voluntary exhaustion. Before testing,
a Polar heart rate (HR) monitor (Polar OY, Kempele,
Finland) was fitted to the chest by an elastic strap. The
subjects then had two to seven minutes of adaption to
the treadmill (2.0-4.8 kmh™). To collect expired air a
Hans Rudolph Vmask (Hans Rudolph Inc, Kansas
City, MO, USA), was attached to a Hans Rudolph two-
way non re-breathable valve (HR 2700), fitted onto the
subject, controlled for air tightness and connected to
the metabolic analyzer. Depending on health status,
the subjects performed two different test protocols.
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Figure 1. Overview of the study design and the subjects.

* Health situation, work situation, moved from the area
** Returned both valid accelerometer and valid questionnaire

Subjects with a low CVD risk (less than two health-
risk items from the health status declaration) started at
4.8 km'h™', while subjects with a higher risk started at
3.8 kmrh'. Twelve subjects in the 53-55-year-old-
group used the higher-risk protocol. The Borg rating of
perceived exertion (RPE) was recorded at the end of
the test. If Borg RPE was >17 and/or RER (respiratory
exchange ratio) was >1.10, the test was accepted as
maximal. In the 40-42-year-old-group, 82 subjects had

) ST

accepted recordings from the VO, test. Ten subjects
conducted the test, but did not meet the criteria for a
maximal test; 14 subjects did not have valid data due
to technical problems, while one subject did not per-
form the test due to poor health status. In the 53-55-
year-old-group 99 subjects had valid recordings from
the VOymax test. Nine subjects conducted the test, but
did not meet the criteria for a maximal test, while three
subjects did not test due to poor health status. VOpax
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was adjusted by a correction factor of 1.059 for ana-
lyzer differences in the national Kanl-study by an
Oxycon Pro System (13).

Physical activity
PA was measured with the ActiGraph GT1M acceler-
ometer (ActiGraph, LLC, Pensocola, Florida, USA).
The accelerometer was initialized and downloaded by
the software program ActiLife (ActiGraph, Pensacola,
Florida, USA). The subjects were instructed to wear the
monitor above the right hip during all waking hours for
seven consecutive days, except during water activities
and showering. A SAS-based software (SAS-Institute
Inc, Cary, North Carolina, USA) called CSA Analyser
(csa.svenssonspork.dk) was used for the data reduction.
The epoch length was set at 10 seconds and later
collapsed into 60-second epochs for comparisons with
other studies. All night activity (between 00:00 and
06:00) and all sequences of at least 60 minutes of con-
secutive zero counts, with an allowance for one to two
minutes of activity, were excluded from each individ-
ual's recording. Subjects with at least ten hours of PA
data for at least four days were included in further ana-
lyses. A total of 300 40-42-year-olds and 298 53-55-
year-olds provided valid recordings. PA is presented as
overall PA (mean counts per minute, cpm) in total and
split by weekday and weekend, inactivity (min/day),
light activity (min/day), moderate PA (MPA, min/day),
vigorous PA (VPA, min/day) and the combined mode-
rate to vigorous PA (MVPA, min/day). The following
cut-off points were used: <100 cpm for inactivity, 100-
2019 cpm for light activity, 2020-5998 cpm for MPA
and > 5999 cpm for VPA (23). Adherence to PA re-
commendations was examined by determining the pro-
portion of the subjects that met the current Norwegian
PA recommendations. The current recommendations
are to accumulate at least 30 minutes of daily moderate
PA in bouts of at least 10 minutes (7). For analysis,
interruptions of one or two minutes of activity counts
below threshold in the sustained MVPA bout were
allowed. This allows for small breaks in activity (e.g. a
water break) and avoids the entire bout being deleted if
a small drop in intensity occurs in a sustained bout of
activity.

Other measures

A questionnaire was used to record smoking habits
(self-reported) in three categories: smokes, does not
smoke, smoked earlier. Level of education was re-
corded as one of the following categories: less than
high school, high school, university <4 years and uni-
versity >4 years.

Statistics

All statistical analyses were performed using Statisti-
cal Package for the Social Sciences (SPSS) version
17.0 (SPSS Inc., Chicago, IL, USA). The distribution
of each variable was tested for normality (Shaprio-
Wilk). Results are presented as mean (SD) and mean
difference [95% confidence interval], unless otherwise
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stated. General linear modelling was used to compare
group means, and chi-square analyses were used to
determine differences in distribution of education level
and smoking habits between selected groups. A Pear-
son’s correlation was used to investigate the relation-
ship between PA and CRF. Significance level was set
top <0.05.

RESULTS

Table 1 shows anthropometric characteristics, educa-
tional level and smoking habits by age-groups in total
and by sex. In the 40-42-year-old-group significant
differences between the sexes were observed in all
variables except for smoking. Women had a signifi-
cantly longer education compared to men (p<0.001).
Furthermore, women had 1.5 kg/m2 [95% CI. —2.4 to
—0.6] lower BMI (body mass index) compared to men.
Thirty-two percent of women and 47.2% of men were
overweight (BMI 25.0-29.9) and 14.8% of women and
13.0% of men were obese (BMI >30.0). In the 53-55-
year-old-group, significant differences between the
sexes were observed in all variables except for educa-
tion level and smoking. Women had 1.9 kg/m” [95%
CI: -2.8 to —1.0] lower BMI compared to men. The
percentage of overweight subjects was 35.0% for wo-
men and 50.4% for men, whereas 8.0% of women and
13.6% of men were obese. There was a significant inter-
action between age-group and sex for education level.

Table 2 shows levels of CVD risk factors by age-
group, in total and by sex. Well-known gender diffe-
rences in HDL-c and waist circumference were
observed, and also lower blood pressure in women as
compared to men at age below 50 years is a consistent
observation in the literature (32). In addition, signifi-
cant differences were observed between the two age-
groups showing that the 40-42-year-old-group had 8.2
mmHg [95% CI: —-11.9 to —4.5] lower SBP, 4.6 mmHg
[95% CI: -7.0 to —2.1] lower DBP, 0.55 mmol/L [95%
CI: —0.80 to —0.29] lower TC and 0.41 mmol/L [95%
CI: —0.64 to —0.19] lower LDL-c compared to the 53-
55-year-old-group.

In total, the two age-groups had 6.9 (0.8) valid days
of accelerometer measurements. The mean accelero-
meter wear time among subjects with at least 4 days of
valid measures was 14.9 (0.9) hours per day. Table 3
shows PA level by age group, in total and by sex. In
the 40-42-year-old-group few significant differences
between the sexes were observed. Nevertheless, women
spent 6.0 min/day [95% CI: —11.7 to —0.3] less parti-
cipating in MPA compared to men. In the 53-55-year-
old-group, women were inactive for 36.0 min/day [95%
CI: —55.2 to —16.8] less than men. In light activity,
women spent 26.4 min/day [95% CI: 7.7 to 45.2] more
compared to men. In addition, a significant difference
was observed between the age-groups in VPA. The 40-
42-year-old-group spent 2.7 min/day [95% CI: 1.6 to
3.9] more participating in VPA compared to the 53-55-
year-old-group. Furthermore, for the test of interaction
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Table 1. Mean (SD) or n (%) of anthropometric characteristics and educational level (phase 1) by age and sex.
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40-42-year-olds 53-55-year-olds

P for age- P for age-

Men Women All P for sex Men Women All P for sex group  group*sex
Number (range) 123-136 169-178 292-314 124-132 163-175 288-307
Age (yr) 40.8(0.9) 40.7(0.9) 40.8(0.9)  0.705 53.7(1.0) 535(0.9) 53.6(1.0) 0215 0.504
Height (cm) 181.0(7.3) 168.5(5.6) 173.8(8.9) <0.001 180.0 (6.7) 166.9 (5.5) 172.5(8.9) <0.001 0.070 0.558
Weight (kg) 86.5(13.1) 70.6(11.9) 77.4(14.7) <0.001 86.8 (14.4) 69.6 (11.3) 77.1(15.3) <0.001 0.809 0.533
BMI (kg/m’) 264 (3.6) 249(43) 255(41) 0.002 26.8(3.8) 249(3.6) 257(3.8) <0.001 0.614 0.485
Education level, n (%) <0.001 0.919 0.001 0.002
University >4 yrs 23(17.7) 66 (37.7) 89 (29.2) 31(24.0) 41(23.4) 72(23.7)
University <4 yrs 27(20.8)  49(28.0)  76(24.9) 27(20.9)  35(20.0)  62(20.4)
High school 75 (57.7) 57(32.6) 132(43.3) 52(40.3)  79(45.1) 131(43.1)
Less than high school 5(3.8) 3(1.7) 8(2.6) 19(147)  20(11.4)  39(12.8)
Smoking, n (%) 0.737 0.443 0.378 0.340
Smokers 23(17.8)  29(16.4)  52(17.0) 23(17.6)  33(19.2) 56 (18.5)
Have never smoked 76 (58.9) 107 (60.5) 183 (59.8) 77(58.8)  92(53.5) 169 (55.8)
Smoked earlier 30(23.3) 41(232)  71(23.2) 31(23.7) 47(27.3)  78(25.7)
BMI, body mass index
Table 2. Mean (SD) of cardiovascular disease risk factors (phase 2) by age and sex.
40-42-year-olds 53-55-year-olds
P for age- P for age-
Men Women All P for sex Men Women All P for sex group  group*sex
Number (range) 43-44 62-63 105-107 37-40 69-71 106-111
SBP (mmHg) 1357 (11.6) 124.7(11.6) 129.2(12.8) <0.001 140.0 (13.9) 1359 (15.6) 137.4(15.0) 0.179 <0.001 0.063
DBP (mmHg) 80.8(9.2) 76.7(9.4) 78.3 (9.5) 0.029 84.5(8.7)  82.0(9.0) 82.9 (9.0) 0.151 <0.001 0.544
TC (mmol/L) 5.45(0.98) 5.17(0.90) 5.29 (0.94) 0.142 5.68(0.99) 5.91(0.93) 5.83(0.95) 0.224 <0.001 0.058
HDL-c (mmol/L) 1.42(0.38) 1.70(0.43) 1.58(0.43) 0.001 1.33(0.38) 1.82(0.52) 1.64(0.53) <0.001 0.386 0.093
TG (mmol/L) 1.67(1.01) 1.01(0.50) 1.28(0.82) <0.001 1.99 (1.46) 1.27(0.57) 1.53 (1.04) 0.006 0.055 0.819
LDL-c (mmol/L) 3.29(0.74) 3.01(0.84) 3.12(0.81) 0.090 3.58(0.87) 3.52(0.83) 3.54(0.84) 0.729 <0.001 0.365
Glucose (mmol/l) ~ 5.41(1.18) 524 (1.07) 5.31(1.11) 0.434 5.20(0.88) 5.38(1.00) 5.31(0.96) 0.355 0.963 0.231
Waist (cm) 92.2(12.5) 82.9(12.0) 86.7(13.0) <0.001 94.5(10.5) 83.5(10.5) 87.5(11.7) <0.001 0.661 0.619

SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; HDL-c, high density lipoprotein; LDL-c, low density lipoprotein;

TG, triglyceride

Table 3. Mean (SD) of physical activity (phase 1) by age and sex.

40-42-year-olds 53-55-year-olds

P for age- P for age-

Men Women All P for sex Men Women All P for sex group  group*sex

Number (range) 127-129 168-171 295-300 125-128 169-170 294-298

Overall PA (cpm) 424.0 (161.3) 402.9 (142.4) 412.0 (150.9) 0.229 382.7 (144.3) 402.9 (143.9) 394.2 (144.2) 0.230 0.142 0.103
Inactivity (min/day) 516.5(86.7) 513.0(74.0) 514.5(79.6) 0.700 546.2 (85.2) 510.2(81.8) 525.7(85.0) <0.001 0.098 0.014
Light activity (min/day) 340.9 (77.5) 336.4(75.2) 338.3(76.1) 0.610 311.4(80.1) 337.8(82.3) 326.5(82.3) 0.006 0.068 0.017
MPA (min/day) 41.2(27.3) 352(21.0) 37.8(24.0) 0.039 38.9(22.7) 41.5(244) 404(23.7) 0362 0.188 0.040
VPA (min/day) 4.6 (8.2) 54(9.5) 5.1(9.0) 0.404 2.7(5.7) 2.1(4.3) 23(49) 0.265 <0.001 0.176
MVPA (min/day) 458 (30.0)  40.7 (25.1) 429(27.4) 0.119 41.7(25.0) 43.5(25.9) 42.7(25.5) 0.534 0.947 0.141
PA weekdays (cpm) 415.2 (162.8) 390.6 (146.3) 401.2 (153.9) 0.170 365.7 (146.0) 396.0 (149.9) 383.0(148.7)  0.082 0.142 0.032
PA weekends (cpm) 448.5 (249.1) 435.7 (205.6) 441.2 (225.1) 0.629 431.8 (211.8) 421.7(198.9) 426.0 (204.2) 0.674 0.391 0.941

PA, physical activity; MPA, moderate physical activity; VPA, vigorous physical activity; MVPA, moderate-to-vigorous physical activity;

cpm, counts per minute
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Figur 2. Adherence (%) to physical activity recommendations (phase 1) by age and sex. For
40-42-year-olds n=300 (3:171 9:129), for 53-55-years-olds n=298 (3:170 9:128).
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Figure 3. Box plot of cardiorespiratory fitness (mlkg'min™") by age and sex. For 40-42-year-olds n=82
(3:35 9:47), for 53-55-years-olds n=99 (J:37 9:62). The box covers the range between the lower and the
upper quartiles; the whiskers cover the range between the 5™ and the 95" percentiles, and the horizontal bar
dividing the box indicates the mean.*p <0.001 between sexes in both age-groups and between age-groups.

between age-groups and sex, significant findings were
made regarding inactivity (p=0.014), light activity
(p=0.017), MPA (p=0.040) and PA during weekdays
(p=0.032). Women had 35.6 cpm [95% CI: 16.1 to
55.0] and men had 48.9 cpm [95% CI: 23.3 to 75.0]
higher overall PA levels during weekends than on
weekdays.

Figure 2 shows adherence to the PA recommenda-
tion. In the 40-42-year-old-group 30.0% [95% CI: 24.8
to 35.2] met the recommendations, while 30.2% [95%
CI: 25.0 to 35.4] met the recommendations in the 53-
55-year-old-group. There were no significant differ-
ences between the sexes or age-groups.

Figure 3 displays CRF by age-group, in total and by
sex. In the 40-42-year-old-group, women had 7.4
mlkg 'min™' [95% CI: —11.0 to —3.8] lower VO; yax
compared to men, whereas women in the 53-55-year-
old-group had 7.3 ml-kg *min" [95% CI: —10.4 to—4.1]

lower VO, a compared to men. Furthermore, the 40-
42-year-old-group had 8.2 mlkg "'min™' [95% CI: 5.6
to 10.7] higher VO, y,x compared to the 53-55-year-
old-group.

There was a medium, positive correlation between
overall PA level (cpm) and CRF (ml'kg''min") in
both sexes. For men r=0.40 [95% CI: 0.18 to 0.58] and
for women r=0.42 [95% CI: 0.25 to 0.56], with high
overall PA level associated with high CRF.

DISCUSSION

Physical activity

The present study shows higher overall PA level and
adherence to the PA recommendations compared to
the national sample in Kanl (13). Furthermore, when

comparing our data to international studies such as the
National Health and Nutrition Examination Survey
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(NHANES) and the Attitude Behaviour and Change
Study (ABC-study), the same conclusions can be
drawn (25). However, it is difficult to compare these
studies due to the difference in cut-off points for age-
groups in all four studies, and slightly different met-
hods of data reduction and definitions of PA recom-
mendations in the NHANES and ABC-study compared
to Kanl and the present study. Adherence to PA
recommendations in the present study is in contrast to
previous studies which used self-reporting and found
higher adherence to the recommendation (13,17). On
the other hand, Haakstad and Be (15) found markedly
lower degrees of adherence to PA recommendations
using self-report. Discrepancies between studies are
most likely due to differences in the questions and the
limitations of self-report as mentioned earlier. Al-
though there is a higher adherence to the PA recom-
mendations in Sogn og Fjordane compared to the
national sample, from a public health perspective, 30%
is not satisfactory taken into account the convincing
evidence of health outcomes for those who meet the
PA recommendations (9). This emphasizes the import-
ance of implementing effective strategies to increase
the daily PA level.

The higher overall PA level on weekends compared
to weekdays found is consistent with the findings in
Kanl (13). However, the difference reported in Kanl
is minimal compared to the present study. The present
study shows higher PA levels on both weekdays and
weekends compared to Kanl, but the difference is
more marked during weekends (p=0.013). This indi-
cates that 40-42-year-olds and 53-55-year-olds in Sogn
og Fjordane are especially active during weekends
compared to the national sample. This might be due to
easy access to outdoor-life, which is supported by the
fact that 88% reported walking and hiking, a typical
Norwegian weekend activity, as activities done on a
regular basis (data not shown), compared to 79% in the
national sample in Kanl (13).

The present study shows no sex difference in over-
all PA. This is in line with Kanl (13), but in contrast
with NHANES and the ABC-study, where men were
found to be more physically active than women (22,
23). However, sex differences in different intensities
of PA were found in the present study, indicating that
in the 40-42-year-old-group men spent more time in
MPA than women, and that in the 53-55-year-old
group men spent more time on inactivity and less time
in light activity than women. These results are in
agreement with those reported in the Kanl study (13)
and partly in line with the results of the NHANES and
ABC-study (25). In contrast to Kan 1, results in the
present study revealed age-group differences showing
more time spent in VPA among 40-42-year-olds com-
pared to the 53-55-year-olds.

Cardiorespiratory fitness

Few comparable studies investigating CRF in a repre-
sentative population exist. Findings from the present

study show higher CRF for both sexes and age-groups
compared to the national sample in Kanl (29). Fur-
thermore, the same conclusion was reached when
compared to a study by Haakstad and Be (15), how-
ever, this study used an indirect measure of CRF. In
both age-groups in the present study, men had higher
CRF than women. This is in agreement with the exist-
ing literature, claiming a 15-30% lower VO, for
women compared to men (33). As expected, the 40-42-
year-old-group has higher CRF compared to the 53-
55-year-old-group. This finding is consistent with the
yearly age-related 1% decline in VOyy, for adults
described in the literature (33), indirectly validating
data representativeness.

As expected, positive correlations between PA and
CRF in both sexes were found. These findings are
supported by Lechen et al. (14), who found a correla-
tion coefficient of 0.18 in men and 0.39 in women.
The stronger correlation in the present study might be
due to more accurate measurements, as PA is meas-
ured objectively and CRF is measured directly. Lochen
et al. (14) explained the sex difference by the fact that
the fitness test truly was maximal in most women while
the load was too low for many men. The fact that
direct measurement of CRF was used in the present
study might explain the small difference in correlation
with sex.

Cardiovascular disease risk factors

BMI is marginally lower compared to the national
sample in Kanl (13) and marginally higher for the 40-
42-year-old-group compared to previous collected BMI
data from the population in Sogn og Fjordane (34). For
women, BMI is lower compared to data from the
HUNT study (35) and the Tromse study (36). For men,
the BMI results are in line with the HUNT data in both
age-groups and slightly higher compared to the Tromse
data for the 53-55-year-olds. BMI is not a direct mea-
surement of body fatness and does not distinguish
between fat and muscle mass, but is a surrogate for adi-
posity and an applicable measure to use in population
based studies (37).

For the 40-42-year-olds, SBP is marginally lower,
especially for women, compared to results from the
National Health Screening Service in Sogn og Fjor-
dane in the mid-nineties, while DBP is higher in the
present study in both sexes (38). When comparing
blood pressure with previous studies one should bear
in mind that different measuring devices for blood
pressure have been used. The present study used an
automatic Omron HEM-907 BP monitor, while the
National Health Screening Services used an automatic
Dinamap (39).

In the present study, both sexes in the 40-42-year-
old-group have lower prevalence of daily smokers,
lower TC and higher HDL-c compared to the National
Health Screening Services in Sogn og Fjordane in
1996 (38). These findings are consistent with the find-
ings of Jenum et al. (40), which show a decrease in TC
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and smoking habits through thirty years. There is no
difference in the prevalence of daily smokers in the
present study compared to Kanl. However, the percen-
tages of ‘have never smoked’ is higher and ‘smoked
earlier’ is lower in the present study compared to Kanl
(13).

Sogn og Fjordane County has Norway’s longest
living population (26). The county has a reputation of
being the most healthy county in Norway (27) and is
among the counties with lowest CVD mortality (28).
Furthermore, the observation of the population of Sogn
og Fjordane being more PA and having higher CRF
underscores this statement.

Strength and limitations

Objectively measured PA, high compliance with the
protocol and directly measured CRF strengthen the
findings reported in this study. Also, the high response
rate from a narrow age sample is a strength. However,
these findings should be interpreted in light of the fol-
lowing limitations. First, this cross-sectional study
does not allow explanations of causality. Second, the
accelerometer is not able to accurately assess non-
ambulatory activity, such as cycling or swimming (41).
For people who cycle or do upper-body exercises on a
regular basis, PA is underestimated. However, Kanl
shows that people mostly do ambulatory activities
(13). Third, the uniaxial Actigraph used in the present
study does not register high-speed activity satisfactory,
such as running over 10 km/h. However, the large
majority of people carry out little regular running at
this speed (41). Fourth, the PA intensity thresholds
vary widely between studies (41). This hampers study
comparability and underlines the uncertainty of the
cut-off points. The present study uses the same cut-off
points as were used in Kanl and NHANES (13,23).
Fifth, non-fasting blood samples were taken in phase
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Abstract

compare these trends with national trends.

Background: Geographical differences in cardiovascular diseases (CVD) have been observed among Norwegian
counties. Better long-term health status and higher physical activity (PA) levels have been documented in the
county of Sogn & Fjordane compared with other counties. However, recent trends in CVD risk factors have not been
documented. The aim of this study was to investigate the secular trends in leisure time physical activity (LTPA) and
other CVD risk factors over a 35-year period in a rural population of 40- to 42-year-olds in western Norway and to

Methods: Data from eight cross-sectional studies from 1975-2010 (n = 375,682) were obtained from questionnaires
and physical examinations and were analyzed using mixed model regression analyses.

Results: Decreasing trends were observed for sedentary behavior (for women), moderate PA, smoking, systolic
blood pressure (SBP), diastolic blood pressure (DBP), high-density lipoprotein (HDL-c) and total cholesterol (TC),
whereas increasing trends were observed for body mass index (BMI), triglycerides (TG), light PA, vigorous PA and
sedentary behavior for men. Compared to the national trends, the trends in the 40-42-year-olds from Sogn &
Fjordane were more beneficial in terms of TG, HDL-c and BMI but less beneficial in terms of SBP and DBP.

Conclusions: Over a 35-year-period, this study indicates that the LTPA level has been relatively stable in the county
of Sogn & Fjordane. Upward trends were observed in light and vigorous PA, whereas a downward trend was
observed in moderate PA. For sedentary behavior, an upward trend was observed in men, whereas a downward
trend was observed in women. For smoking, BP and cholesterol decreasing trends were found, but increasing
trends were observed in BMI and TG. Compared with the national data, the trends in Sogn & Fjordane were more
beneficial for TG, HDL-c and BMI but less beneficial for BP.

Keywords: Physical activity, Cardiovascular disease, Risk factors, Trends, Geographic variation

Background

In the 1970s, Norway had a high cardiovascular disease
(CVD) mortality rate compared to the present rate, even
in an international context [1]. Considerable variation in
the CVD mortality rates among Norwegian counties have
been observed [1], and the county of Sogn & Fjordane
had the lowest CVD mortality rate in Norway from
1964-1975 [1].
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As of 2013, Sogn & Fjordane has a population of
approximately 110,000 inhabitants, and people mainly
live in small urban areas or are scattered over a wide
area [2]. Furthermore, the divorce rate is lower [3], the
education level is higher, and the unemployment rate is
lower compared with the rest of Norway [4]. The life ex-
pectancy is currently 78.3 years for men and 83.6 years for
women, compared with the national averages of 77.2 years
for men and 82.2 years for women [4].

Beginning in 1975, the National Health Screening
Service (NHSS) implemented a screening program for
CVD risk. The results from this program have shown that
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Sogn & Fjordane county had one of the lowest levels of
infarct risk in Norway until 1995 [5].

Inconsistent results have been found in studies investi-
gating secular trends in leisure time physical activity
(LTPA) [6-9]. A substantial decrease in the prevalence of
smoking has been found in both sexes [6,10]. An increase
in body mass index (BMI) has been observed in all seg-
ments of the population during recent decades, both in
Norway [6,10-12] and in most other Western countries
[13]. Furthermore, blood pressure (BP) and total cholesterol
(TC) levels have decreased in Norway [10] and in the
majority of other Western countries [14,15].

Understanding the geographic variation in CVD risk
factors is important because it may provide useful infor-
mation about implementing interventions to improve
cardiovascular health at the community level. Because of
the positive long-term health status of the population of
Sogn & Fjordane and the shift in traditional CVD risk
factors, it is interesting to investigate whether this region
has maintained a better risk factor status than the rest of
Norway. Thus, the aim of this study was to investigate
the secular trends in LTPA and other CVD risk factors
over a 35-year period in a 40- to 42-year-old healthy rural
population in western Norway and to compare these trends
with national trends over the same time period.

Methods

Population

Data from Sogn & Fjordane were collected in seven
cross-sectional studies by the NHSS (1975-1999) and The
Physical Activity among Adults and Older People Study
(2010), a multicenter study conducted by the Norwegian
School of Sport Sciences. All eight studies invited all 40- to
42-year-olds to participate (for the last cohort in three mu-
nicipalities, whereas a randomly selected sample of 40-42-
year-olds were invited throughout Norway). The dataset
(n=21,372) includes data from all 26 municipalities in
Sogn & Fjordane (Table 1). The response rate varied from
92% in 1975 to 60% in 2010. To compare Sogn & Fjordane

Table 1 Overview of the study population in Sogn &
Fjordane, n, participation rate (%)

Cohort, year Invited Attended Participation rate (%)
Cohort |, 1975 2781 2564 92
Cohort II, 1980 2940 2571 87
Cohort Ill, 1985 3796 3060 81
Cohort IV, 1990 3904 3228 83
Cohort V, 1993 4338 3261 75
Cohort VI, 1996 4402 3204 74
Cohort VII, 1999 4433 3091 70
Cohort VI, 2010 553 333 60
In total 27147 21372 79
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with the rest of the country, data from the other 18 coun-
ties in Norway (n = 354,310) were used. The participation
rate ranged from 32% to 94%, with a decreasing trend from
1975 to the present [5,16]. The population details have
been described elsewhere [5,17].

In the cohorts from 1975-1999, the data were gathered
using questionnaires and physical examinations. The par-
ticipants were invited to a health screening, and a survey
questionnaire collected self-reported LTPA, smoking and
education level. The examinations included weight, height
and BP measurements and blood sample collections. The
surveys were administered by the NHSS mobile teams [5].

In the cohort in 2010, the data were collected by postal
mail for all participants, whereas a physical examination
was conducted on random selected 1/3 of the participants.
A questionnaire covered self-reported LTPA, smoking,
weight, height and educational level. Two experienced
nurses measured weight, height and BP and collected
blood samples [17].

The participants provided written informed consent
[17]. The Norwegian Institute of Public Health has given
their approval to use the data from the National Health
Screening Service. The study was approved by the Regional
Committee for Medical Research Ethics, the Norwegian
Social Science Data Services AS and the Norwegian Tax
Department.

Measures

Physical activity

In all cohorts, except in 1996, LTPA was self-reported using
a questionnaire developed in Gothenburg [18]: Please note
your exercise and physical exertion in leisure time. If the ac-
tivity varies considerably, e.g. between summer and winter,
then give an average. The question applies to the past year.
Tick “YES” beside the description that fits best: (1) Reading,
watching TV or other sedentary activity?; (2) Walking, cyc-
ling, or other forms of exercise at least 4 hours per week?
(Including walking or cycling to place of work, Sunday-walk-
ing, etc.); (3) Participation in recreational sports, heavy gar-
dening, etc.? (Note: duration of activity at least 4 hours a
week); (4) Participation in hard exercise or sports competi-
tions, regularly several times a week? [18-20]. LTPA was then
classified in four categories: 1) sedentary behavior, 2) light
physical activity (PA), 3) moderate PA and 4) vigorous PA.

Cardiovascular disease risk factors
In the cohorts from 1975-1999, weight and height were
measured to the nearest 0.5 kg and 1 cm [21,22]. In the
2010 cohort, weight and height were both measured to
the nearest 0.1 kg and 0.5 cm (n = 115) and self-reported
(n=333) [17]. Body composition was expressed as BMI
(kg/ m?).

Systolic BP (SBP) and diastolic BP (DBP) were mea-
sured manually using the mercury method (Erkameter,



Solbraa et al. BMC Public Health 2014, 14:569
http://www.biomedcentral.com/1471-2458/14/569

ERKA, Kallmeyer Medizintechnik GmbH & Co.KG, Bad
Tolz, Germany) in 1975 and 1980. Measurements were
taken two times with a one-minute interval between the
measurements [23]. In the 1985-1999 cohorts, the mea-
surements were taken automatically using a Dinamap
BP monitor (Critikon Cooperation, Tampa, Florida, USA)
[24]. In the 2010 cohort, BP was measured automatically
using an Omron HEM-907 BP monitor (Omron Healthcare,
Inc., Vernon Hills, IL, US) in Sogn & Fjordane [17]
and a manual sphygmomanometer (Big Ben, Reister,
Junginen, Germany) in the other counties [25]. From
1985 onward, three repeated measurements were taken at
one-minute intervals for all BP measurements [17,24].
The mean of the two last measurements was used in the
statistical analyses. The validations of the Erkameter and
the Dinamap have been described elsewhere [23]. Tests of
agreement between the Omron and; Dinamap and Big
Ben respectively showed small differences.

Non-fasting intravenous blood samples were taken
from the antecubital vein. The samples were centrifuged
immediately and sent to the Department of Medical
Biochemistry at Oslo University Hospital, Ullevaal (Norway),
where they were analyzed for TC and triglycerides (TG)
(all cohorts) and high-density lipoprotein (HDL-c) (in
1980-2010) [5,17]. In 2010, blood samples were only
taken in the county of Sogn & Fjordane [17]. Smoking was
self-reported in all cohorts. To estimate the total 10-year
risk of CVD mortality, the NORRISK model was used.
The NORRISK model is based on Norwegian mortality
data and risk profiles and contains of the following five
risk factors: sex, age, TC, SBP and smoking [26]. Educa-
tion data were dichotomously scored as 1) high school or
less or 2) college or university.

Statistics

The descriptive results are presented as means and 95%
confidence intervals (CI) (continuous data) or proportions
(%) (categorical data). To investigate trends over time in
the county of Sogn & Fjordane, we used two-level linear
(continuous data) and logistic (categorical data) mixed
model regression analyses with random intercepts for mu-
nicipalities (n = 26) and with time (actual year) as the fixed
variable. Because a non-linear trend was found for smok-
ing, a categorical time variable (seven time-points) was
used. The effect of sex was tested by including the main
effect and the interaction effect (sex*time) in the
models. Because only three municipalities were repre-
sented in 2010, mixed models were employed to de-
tect any differences in the trends between the three
municipalities and the rest of the county from 1975-1999.
Due to the substantial differences in the population size, a
trend analysis was performed from 1975-1999, and the
developments from 1999-2010 were described by analyz-
ing the levels of risk factors. To compare the trends in the
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county of Sogn & Fjordane with those in the rest of
Norway, we applied two-level mixed model regression
analyses including random intercepts for the counties
(n=19) (because a municipality variable was unavailable
in the rest of Norway) and fixed effects for the county of
Sogn & Fjordane vs. the rest of Norway. Because the non-
fasting TG data were skewed, log-transformed data were
used in the analysis, and the LnTG was adjusted for the
amount of time since the last meal, with three hours as
the reference. Bland-Altman plots and intra-class correl-
ation coefficients were used to investigate the agreement
between measured and self-reported weight and height in
2010 and to investigate the agreement between the two
automatic BP instruments (Dinamap and Omron) and the
two BP instruments used in 2010 (Omron and Big Ben).
The BMI values were adjusted for the measurement
method and for smoking, but the crude results are pre-
sented because the differences were minor. The BP data
were corrected for the BP measurement instrument with
the Omron as the reference. The results are reported as
changes (continuous variables) and odds ratios (OR, cat-
egorical variables) with 95% CIs and observed significance
levels. The analyses were performed using STATA version
12 (StataCorp, College Station, TX, USA).

Results

Trends in Sogn & Fjordane

Table 2 presents the proportion of men and women who
reported sedentary, light, moderate and vigorous PA in
each cohort. In total, LTPA has been relatively stable
over 35 years. For sedentary behavior, no significant trend
was found from 1975-1999 for men and women com-
bined (Table 3). However split by sex, a significant
decreasing trend was observed for women (OR 0.992,
95% CI: 0.985,0.999), whereas an increasing trend was
found for men (OR 1.012, 95% CI: 1.004,1.020). For
both sexes, a decrease was observed from 1999-2010
(Figure 1a). A significant increasing trend was observed in
light (for women only) and vigorous PA (for both sexes)
from 1975-1999 (Table 3). From 1999-2010, there was a
decrease in light PA and a further increase in vigorous PA
(Figure 1b). A significant decreasing trend in moderate PA
was observed for both sexes from 1975-1999 (Table 3),
however, this trend increased to 2010 (Figure 1b). A sig-
nificant decreasing trend in smoking was observed among
men from 1975-1999, whereas a significant increasing
trend was observed among women (Figure 2a). Thereafter,
there was a decrease in smoking for both sexes. Over
35 years smoking decreased by 31.7% for men and 15.8%
for women. The mean BMI (Figure 2b) increased between
1975-1999 for both sexes, but the trend leveled off there-
after. Over 35 years BMI has increased by 1.8 kg/m? for
men and 0.7 kg/m” for women. 55.6% men and 44.4%
women were overweight or obese in 2010 compared to
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Table 2 Descriptive data on physical activity level and other risk factors in Sogn & Fjordane, stratified by sex, %

1975 1980 1985 1990 1993 1996 1999 2010
Sedentary behavior Men 16.7 122 136 156 123 — 212 156
Women 22.1 102 13.7 155 120 — 166 9.7
Light PA Men 536 452 530 516 520 - 525 484
Women 67.2 70.5 713 726 75.1 704 683
Moderate PA Men 282 404 310 300 328 — 232 27.7
Women 106 192 146 112 124 — 117 186
High PA Men 14 22 24 28 28 - 3.1 74
Women 0 0.1 05 07 05 — 13 34
Smokers Men 49.1 406 402 40.2 36.9 376 319 174
Women 317 312 323 380 36.5 328 359 159
BMI >25 kg/m? Men 409 465 510 513 535 58.7 64.7 556
Women 345 300 330 325 358 348 433 444
SBP >140 mmHg Men 26.8 286 228 228 198 24.7 16.7 383
Women 17.1 16.0 130 9.7 103 10.1 56 16.7
TC >5.0 mmol/L Men 86.5 799 858 76.2 730 743 76.1 63.6
Women 85.2 753 794 653 62.5 5838 615 484
HDL-c <0.90 mmol/L (men), <1.00 mmol/L (women) Men 104 6.8 - 96 15.6 9.1
Women 42 2.1 — 52 100 6.5
TG > 1.7 mmol/L Men 46.6 43.1 488 479 496 474 502 386
Women 157 124 16.8 19.1 185 169 206 9.7

PA, physical activity; BMI, body mass index; SBP, systolic blood pressure; TC, total cholesterol; HDL-c, high density lipoprotein; TG, triglyceride.

40.9% and 34.5% in 1975. With regard to SBP and DBP, a
significant decreasing trend was observed for both sexes
from 1975-1999 (Figure 2c). From 1999-2010, an increase
was observed for both sexes (corresponding to 12.1 mmHg
for SBP and 5.1 mmHg for DBP). Table 2 presents the pro-
portion of men and women who were smokers, were over-
weight or obese or had hypertension in each cohort.
Significant decreasing trends in TC and HDL-c were
observed for both men and women between 1975 and
1999 (Figure 2d). From 1999-2010, an additional decrease
in TC was observed, whereas an increase in HDL-c was
observed for both sexes. Over 35 years TC decreased by
0.79 mmol/L for men and 0.92 mmol/L for women,
whereas HDL-c increased by 0.16 mmol/L for both sexes
from 1980-2010. A significant increasing trend in TG was

Table 3 Trend in levels of physical activity in Sogn &
Fjordane from 1975-1999

Change 95% Cl p-value
Gothenburg instrument LTPA
Sedentary behavior 1.002 (0.997, 1.007) 0481
Light PA 1.007 (1.003,1.011) <0.001
Moderate PA 0.985 (0.981, 0.990) <0.001
High PA 1.037 (1.021, 1.054) <0.001

95% Cl, 95% confidence interval; LTPA, leisure time physical activity; PA, physical
activity. All data are yearly average ORs.

observed between 1975 and 1999, but TG decreased for
both sexes after 1999. College or university education in
Sogn & Fjordane increased from 26% in 1996 to 37% in
2010. Table 2 presents the proportion of men and women
who had TC, HDL-c and TG levels above clinical cut-offs
in each cohort.

Trends in sogn & fjordane compared with national trends
Sogn & Fjordane had more beneficial trends for TG,
HDL-c and BMI but less beneficial trends for SBP and
DBP compared with the rest of Norway (Table 4). No
difference in trend was found for PA between Sogn &
Fjordane and the rest of Norway. . The distribution of the
total 10-year risk of CVD mortality in Sogn & Fjordane
(1975, 1999 and 2010) and in the rest of Norway (1975
and 1999), as estimated by the NORRISK score, is pre-
sented in Figure 3a-b. The decrease in the total CVD risk
was marginally but significantly greater in the rest of
Norway than in Sogn & Fjordane from 1975-1999 (Table 4).
This difference corresponds to a 0.085% decrease in the
total risk of CVD mortality nationally compared with a
0.069% decrease in Sogn & Fjordane over 10 years.

Discussion

Overall, the LTPA level in Sogn & Fjordane has been rela-
tively stable over a 35-year period. A beneficial trend was
observed in terms of sedentary behavior (for women), light
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and vigorous PA, but commitment to moderate PA de-
creased and sedentary behavior increased (among men).
With respect to smoking, BP and cholesterol decreasing
trends were found, but increasing trends were observed in
BMI and TG. Although some of the changes seems
minor, changes are large in the population as a whole

[27]. Compared with the national data, the trends in
Sogn & Fjordane were more beneficial for TG, HDL-c
and BMI but less beneficial for BP.

Trend data on PA are scarce [9], and inconsistent
results have been found for LTPA in previous studies
[6-9]. The observed LTPA trend may indicate a shift
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Table 4 Trend in risk factors in Sogn & Fjordane versus the rest of Norway from 1975-1999

Trend Sogn & Fjordane

Trend rest of Norway

Difference in trend

Change 95% Cl p-value Change 95% ClI p-value 95% Cl p-value
BMI (kg/m?) 0.04 (0.04, 0.05) <0.001 0.08 (0.08, 0.08) <0.001 -0.04 (—0.03, —0.04) <0.001
SBP (mmHg)* -0.26 (—0.29, —0.24) <0.001 -032 (034, -0.31) <0.001 0.06 (0.09, 0.04) <0.001
DBP (mmHg)* —041 (—043, —0.40) <0.001 —045 (—0.46, —0.45) <0.001 0.04 (0.06, 0.02) <0.001
HDL-c (mmol/L) —0.003 (—0.004, —0.002) <0.001 —0.004 (—0.005, —0.004) <0.001 0.001 (0.002, 0.000) 0.045
TG (mmol/L)** 0.002 (0.001, 0.003) 0.002 0.004 (0.004, 0.005) <0.001 —-0.003 (=0.002, —0.004) <0.001

95% Cl, 95% confidence interval; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL-c, high density lipoprotein; TG, triglyceride.
All data are yearly average changes. *SBP and DBP corrected for BP device with Omron as reference instrument, **TG adjusted for time since last meal with three

hours as a reference.

from recreational walking toward specific training activ-
ities. Our study partly corroborate previous observations
by Anderssen et al. who also found a downward trend
for sedentary behavior (for women) and moderate PA
(for men) and an upward trend for sedentary behavior (for
men) and vigorous PA [6], Borodulin et al. [7] found an
increasing trend in LTPA during the same period. Both
these studies used the same PA questionnaire as in our
study. The population in Sogn & Fjordane have reported
lower levels of sedentary behavior and higher levels of
physical activity compared to the rest of Norway for de-
cades [5,17,28]. However, no differences in trend between
the areas were observed. The increasing trend in sedentary
behavior for men and the overall decreasing trend in mod-
erate PA in Sogn & Fjordane might signal a transition
toward less physically demanding work in addition to a
motorized transportation pattern. The observed decrease
in smoking confirms previous studies [6,10], and the pat-
tern in Sogn & Fjordane over the last 35 years is similar to
that in the rest of Norway.

The steady increase in BMI for men and the slightly
U-shaped trend for women confirm the BMI trends iden-
tified in other national studies [5,6,10,11]. A substantial

acceleration in the BMI increase was observed in the be-
ginning of the 1990s for both sexes, and may be associated
with the acceleration of the digital revolution happening
at the same time. The decrease in smoking prevalence
could also partly explain the BMI increase. Anderssen
et al. [6] found that the increase in BMI was significantly
larger in sedentary individuals compared with those who
were more physically active. The development is explained
as most likely caused by a changing environment that pro-
motes calorie intake and counteracts energy expenditure
[6]. Recent studies have indicated a possible slowing of the
obesity epidemic [12,29]. Our study indicates that BMI
values have plateaued during the last decade. Midthjell
et al. [12] did not find a plateau in BMI in another
Norwegian population, but they did observe a plateau in
the proportion of the population that was overweight. The
leveling off observed in BMI, might be related to the
observed decrease in sedentary behavior and increace in
moderate and vigorous PA from 1999-2010. The decreas-
ing trend found in SBP and DBP in both Sogn & Fjordane
and the rest of Norway is supported by national [10] and
international [14] studies. The less beneficial trend in BP
in Sogn & Fjordane compared with the rest of Norway
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might be the result of a delayed development in an already
healthy population. In Norway, the substantial decrease in
BP in the late 1990s has previously been discussed as a
possible methodological issue, at least in part [24]. The
use of antihypertensive medications has increased from
2004—-2010 [30], but in 2010 there was no difference be-
tween Sogn & Fjordane and the rest of the country (data
not shown).

There is no significant difference in the TC trend
between Sogn & Fjordane and the rest of Norway. With
regard to HDL-c however, the trend in Sogn & Fjordane
is slightly more beneficial, which may be explained by
the more beneficial LTPA. Lipid data from the 2008
HUNT study [31] revealed that TC levels were similar
for men but lower for women in Sogn & Fjordane than
in central Norway and that HDL-c levels were higher for
both men and women in Sogn & Fjordane. The higher
BMI in central Norway could be a possible explanation.
However, the possible overrepresentation of a physically
active population in the 2010 cohort could explain both
the lower BMI and the more beneficial lipid levels in
Sogn & Fjordane compared with the HUNT population.

The nationwide decrease in total CVD risk expressed
by the NORRISK score indicates that the CVD risk pro-
file in Norway has improved over time. The less benefi-
cial trend in Sogn & Fjordane, however, may indicate
that the healthy population is becoming more similar to
the rest of Norway. In addition, the differences between
counties in total and CVD mortality have decreased in
recent decades [4].

Strengths and limitations

The long time span (including eight cohorts), the large
populations with high participation rates in the majority
of the cohorts and consistent measurement and analyses
used for most variables are strengths of this study.

The study also has limitations. First, the number of
participants and the participation rate in the 2010 cohort
introduced uncertainty regarding the most recent period
and could be a source of selection bias. Second, investi-
gating trends over a 35-year span provides measurement
challenges. Multiple BP devices have been used, but
device comparisons have been performed to minimize
potential bias and to correct for the instruments used.
The use of self-reported weight and height for parts
of the population in 2010 creates some uncertainty.
However, tests of agreement between the self-reported
and measured weights and heights from 2010 produced
satisfactory results, and adjusting for the measurement
method vyielded results similar to the crude rates. In
addition, using self-reported LTPA is a potential source of
recall and social desirability bias [32]. Although the ques-
tions were slightly modified to adapt to one’s perception
of terms, uncertainty related to changes over time in the
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participants’ interpretation of the term LTPA remains to
some degree [6,32]. However, currently no data are avail-
able from investigations of secular trends in LTPA using
objective measurements in Norwegian adults. Interaction
with sex was found for BMI, SBP, DBP, TC, HDL-c, smok-
ing, sedentary behavior and vigorous PA. Descriptive data
are presented for both sexes. However, due to less evident
interactions for the majority of the variables and for the
readability, trend data in tables are presented in total,
whereas trends for men and women are presented separ-
ately in text where appropriate.

Conclusions

In sum, we found that the LTPA level has been relatively
stable over a 35-year period, also in Sogn & Fjordane, the
county that has been considered the healthiest in Norway.
Upward trends were observed in light and vigorous PA,
whereas a downward trend was observed in moderate PA.
For sedentary behavior, an upward trend was observed in
men, whereas a downward trend was observed in women.
With respect to smoking, BP and cholesterol decreasing
trends were found, but increasing trends were observed in
BMI and TG. Compared with the national data, the trends
in Sogn & Fjordane were more beneficial for TG, HDL-c
and BMI but less beneficial for BP.
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Abstract

Background: Sex, age, body mass index (BMI), perceived health and health behavior are correlates
known to affect physical activity and sedentary time. However, studies have often been cross-
sectional, and less is known about long-term correlates. Thus, the aims were to investigate 1) the
associations between a set of characteristics (demographic, biological, psychological and behavioral)
and objectively measured physical activity and sedentary time at 13 year follow-up, and 2) the
association between changes in these characteristics over time and physical activity and sedentary
time. Methods: Baseline characteristics were collected in 40-year-olds in 1996, and follow-up data on
objectively measured physical activity and sedentary time were obtained in 2009 (n=240). Data were
analyzed by multiple linear regressions. Results: Self-reported physical activity (p<0.001) and
improved perceived health (p=0.046) were positively associated with moderate-to-vigorous physical
activity (MVPA) whereas BMI (p=0.034) and increased BMI (p=0.014) were negatively associated with
MVPA at follow-up. Women spent less time being sedentary than men (p=0.019). Education
(p<0.001) was positively associated and improved perceived health (p=0.010) was negatively
associated with sedentary time at follow-up. Conclusions: MVPA and sedentary time at follow-up
were associated with behavioral, biological and demographic correlates. However, the nature of our

analyses prevents us from inferring causality.
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Background

Given the considerable literature supporting the beneficial impact of physical activity for preventing
non-communicable diseases,™ it is important that people engage in habitual physical activity.
Despite the paucity of objective data on sedentary time from prospective observational studies,
recent studies have also suggested that sedentary behavior is a population-wide, ubiquitous health

risk independent of leisure-time physical activity.”®

Cross-sectional studies indicate that globally, a substantial proportion of people are insufficiently
physically active to maintain good health.®*? Understanding why some people are more physically
active than others is essential for developing public health interventions aimed at increasing physical

activity and decreasing sedentary time.*® Previous studies have suggested education level,*** health

13,14 . 13-18

status,>** intention to change behavior,*>*®

physical activity earlier in life (tracking), sex, body

131819 and psychosocial factors® as correlates of physical activity.

mass index (BMI), smoking,
However, most studies have used cross-sectional designs, and prospective observational studies
examining the association between these correlates and objectively measured physical activity and

13-15,20

sedentary time are few in number. Moreover, most previous research has usually considered

leisure-time physical activity, which may constitute a small part of overall physical activity.”>*®

Therefore, this study aimed to extend the existing knowledge by examining 1) the associations
between a set of characteristics (demographic, biological, psychological and behavioral) and
objectively measured physical activity and sedentary time at 13 year follow-up, and 2) the
association between changes in these characteristics over time and physical activity and sedentary

time at follow-up.
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Methods

Population

This study is based on data from The Age 40-Program organized by the National Health Screening
Service in 1996* (referred to as baseline) and The Physical Activity among Adults and Older People
Study in 20097 (referred to as follow-up). Both studies invited all men and women born between
1954 and 1956, age 40—42 at baseline, in three municipalities in the rural county Sogn & Fjordane in

21,22

the western part of Norway (N=565 at baseline and 543 at follow-up).”"“" At follow-up, participants
(age 53-55) were asked to provide consent to link their data to their previously collected baseline
data. We included all participants with valid data at both baseline and follow-up, which in total
yielded 240 eligible participants (52% of the original sample; 44% men). An overview of the
participants is displayed in Figure 1. The study was approved by the Regional Committee for Medical
Research Ethics, the Norwegian Social Science Data Services AS and the Norwegian Tax Department.

The Norwegian Institute of Public Health gave their approval to use the data from The Age 40-

Program.

Baseline measurements

At baseline, height and weight were measured according to standardized procedures to the nearest

23,24

cm and 0.5 kg, respectively. BMI was calculated as participants’” weight divided by their height

squared (kg/m?). Perceived health, musculoskeletal pain and stiffness, psychological complaints,
intention to improve diet and increase physical activity, smoking habits, physical activity and

d 21,25

education level were assessed by self-report, as previously describe The instruments have been

. The use of

used in population based screening programs since the 1970s and discriminate wel
standardized and unchanged procedures and methods have been emphasized to ensure
comparability between cohorts.? Physical activity was assessed using the Cohort of Norway (CONOR)

instrument, which asked for a weekly average of physical activity during leisure-time over the last

year. The duration was quantified on a four-category scale (none, < 1 h, 1-2 h and 23 h per week) for
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light activity (not sweating/not out of breath) and vigorous physical activity (sweating/out of
breath).”"?® For this study, physical activity was categorized into 1) light (any duration of light
physical activity or <1 hour of physical activity per week), 2) moderate (1-2 hours of vigorous
physical activity per week) and 3) vigorous physical activity (3 or more hours of vigorous activity per
week). Highest completed education level was assessed with a five-category scale? and later
collapsed into the following categories: 1) less than high school, 2) high school, 3) college or
university <4 years and 4) college or university >4 years. Descriptions of the various baseline

characteristics are displayed in Table 1.

Follow-up measurements

At follow-up in 2009, physical activity level was measured objectively with the ActiGraph GT1M
accelerometer (ActiGraph, LLC, Pensacola, Florida, USA). The participants were instructed to wear
the monitor above the right hip during all waking hours for seven consecutive days, except during
water activities and showering. A SAS-based software program (SAS-Institute Inc, Cary, North
Carolina, USA) called CSA Analyzer (csa.svenssonspork.dk) was used for data reduction. Epoch length
was set to 10 seconds and later collapsed into 60-second epochs for comparisons with other studies.
All night activity (between 00:00 and 06:00) and all sequences of at least 60 minutes of consecutive
zero counts, with allowance for interruptions of 1-2 minutes of counts above zero, were excluded
from each individual's recording. Participants with valid wear time of at least 10 hours for at least
four days were included in further analyses. Accelerometer data were summarized as time spent per
day in moderate-to-vigorous physical activity (MVPA, counts per minute (cpm) 22020) and sedentary
time (cpm <100).% Additionally, perceived health, education level, smoking habits and physical
activity were self-reported using the same questionnaire as the one used for the baseline data. At
follow-up, height and weight were both measured and self-reported for approximately 33% of the
participants and only self-reported for the remaining sample. For those who provided both self-

reported and measured BMI at follow-up, the Bland Altman plot showed individual differences (95%
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limits of agreement: -3.28, 1. 98 (intraclass correlation (ICC) =0.952) for women and -2.28, 2.14
(1CC=0.953) for men). The mean difference (standard deviation, SD) between self-reported and
measured BMI was -0.65 (1.34) kg/m? (p<0.001) for women and -0.07 (1.13) kg/m? (p=0.604) for
men. Adjusting for the measurement method yielded results similar to those for the non-adjusted

associations (data not shown).

Change in the characteristics from baseline to follow-up in BMI, perceived health, smoking and

education level were calculated and is presented in Table 1.

Statistics

Participants’ characteristics combined and stratified by sex (where applicable) are presented as mean
and SD or numbers and proportion. Student’s t-test for independent groups (for continuous
variables) and chi-square tests (for proportions) were employed to identify any differences between
sexes and between participants and drop-outs. Multiple linear regression analyses were performed
to assess any associations between a set of characteristics (sex, baseline BMI, perceived health,
musculoskeletal pain and stiffness, psychological complaints, intention to improve diet or increase
physical activity level, smoking, self-reported physical activity and changes in BMI, perceived health,
smoking and education level), which were the independent variables, and objectively measured
MVPA and sedentary time at follow-up, the dependent variables. Preliminary analyses were
conducted to ensure that there was no violation of the assumptions of linear regression. Based on
literature and theoretical knowledge, all variables were included in a full model. Because of the high
correlations between the psychological complaint variables, a latent variable was created using
categorical principal component analysis.*® Lower scores indicated better mental health. Results are
presented as regression coefficients (B), 95% confidence intervals (Cl) and p-values. Linearity
between the independent and dependent variables was assessed prior to performing the analyses.
The residuals were normally distributed in both models. We found no sex-specific associations

(results not shown), and results are therefore presented combined and adjusted for sex. A Bland
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Altman plot® and ICC were used to test the agreement between the anthropometric measurement
methods. All statistical analyses were performed using the IBM Statistical Package for the Social

Sciences (IBM SPSS) version 20.0 (IBM Corporation, Somers, NY, USA).

Results

Baseline data

Descriptive baseline data are displayed in Table 2. Significantly more men (62%) than women (39%)
were overweight or obese (BMI >25 kg/m?) (p=0.003). In total, 89% of the participants reported their
health to be good or very good, whereas 24% of the participants reported musculoskeletal pain and
stiffness, with no significant differences between men and women. In total, 53% reported the
intention to improve their diets (no significant differences between sexes), but significantly more
women (74%) than men (61%) reported the intention to increase their physical activity levels
(p=0.030). Twenty percent of the participants were smokers. In total, the majority (63%) reported
education levels in the two lowest groups (i.e., completed high-school or less). Approximately 46%
reported moderate to vigorous activity levels at baseline. Men reported significantly higher levels of

physical activity than did women (p=0.006).

Follow-up data and changes over time

At follow-up, the mean BMI was 26.8 (3.9) kg/m?for men and 25.2 (3.9) kg/m?for women (p<0.001).
Consistent with the baseline findings, significantly more men (66%) than women (48%) were
overweight or obese (p=0.021). Men spent significantly more time sedentary than did women (546.0
(87.3) min/day vs. 511.5 (82.9) min/day, p=0.002). However, no significant sex difference (p=0.454)
was found for time spent in MVPA (43.4 (25.3) min/day for both sexes). Between baseline and
follow-up (Table 2), BMI increased by 0.8 kg/m? (men and women combined), 14% of participants
reported improvement in perceived health and 8% had quit smoking. Significantly more women

(p=0.019) had increased their education levels compared with men (18% vs. 7%).
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Long-term associations with MVPA and sedentary time

Self-reported physical activity at baseline (B 8.79, p<0.001) and improved perceived health from
baseline to follow-up (B 6.09, p=0.046) were positively associated with MVPA at follow-up in a
graded manner (Table 3). Each unit of difference BMI at baseline (B -1.00, p=0.034) and each unit of
increase in BMI from baseline to follow-up (B -1.94, p=0.014) were negatively associated with MVPA
at follow-up (Table 3). Sex was associated with sedentary time at follow-up as women spent less time
being sedentary than did men (B -28.76, p=0.019). Educational level at baseline was positively
associated with time spent sedentary at follow-up in a graded manner (B 27.29, p<0.001), whereas
improved perceived health from baseline to follow-up was negatively and graded associated with
time spent sedentary at follow-up (B -27.18, p=0.010) (Table 4). The correlates explained 15.7% and

12.9% of the variance in MVPA and sedentary time, respectively.

Discussion

The results from the present study, which comprised 240 Norwegian men and women who were
followed after 13 years, suggest that higher self-reported physical activity levels and lower BMI at
baseline and less increase in BMI and improvement in perceived health from baseline to follow-up
were associated with more time spent in MVPA at follow-up. Moreover, being a man, higher
education level at baseline and perceived worsening in health from baseline to follow-up were

associated with more time spent sedentary at follow-up.

Physical activity levels appear to remain stable within groups over time, as determined by what is

1317 studies based on both self-reported™® and objectively measured™

typically referred to as tracking.
physical activity have found an association between physical activity earlier in life and levels of
physical activity later in life. Although most studies report low to moderate tracking of physical

activity,'%*%*

the importance of establishing health-enhancing behaviors such as physical activity
early in life has been emphasized.'” However, the differences between studies on how physical

activity is assessed and categorized are considerable, which hinders interpretation and comparison
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between studies. Our finding corroborate and partly extend these previous studies by suggesting that
previously self-reported physical activity is associated with later levels of objectively measured

physical activity.

We also observed that both lower baseline BMI and less increase in BMI were associated with higher
physical activity later in life, consistent with some™**® but not all*® previous observations. The
association between BMI and physical activity is most likely bidirectional because habitual physical
activity across the life course is associated with lower weight gain® but obesity is also a determinant
of lower levels of physical activity.** We did not observe any association between perceived health at

baseline and physical activity, as previously reported.'**®

This may be explained by the differences in
participant ages between the study populations and different measures of physical activity and
perceived health.'**® Nevertheless, we observed that improved perceived health from baseline to
follow-up was associated with both an increase in physical activity and a decrease in time spent

sedentary. Thus, present perceived health seems more important for PA than perceived health in the

past.

13-15

Although education level has been found to be positively associated with physical activity, the

association has not been consistent in prospective studies,* which corroborates our observations.

Contrary to previous observations,***®

we found a positive association between education level and
time spent sedentary. Other studies™ that also employed an objective measure of sedentary time
found that participants with higher education levels compared with those with the lowest levels
recorded 42 min/day less sedentary time. Kirjonen et al*® suggested that limited education was
associated with an increased probability of remaining sedentary. Differences between studies may

I** examined these

be explained by differences in the study populations. For example, Hamer et a
associations in a healthy, fairly homogeneous sample that was participating in the Whitehall study,

whereas our participants were living in rural Norway. Generally, it is likely that individuals with higher
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education levels may tend to have sedentary desk-based work, which may contribute to their higher

overall time spent being sedentary.

Our observation suggesting more sedentary time among men compared with women corroborates

previous observations that used objective measures of sedentary time.'**

We could hypothesis that
differences in education level could explain this association; however, no significant difference in
education level was observed between the sexes at baseline or follow-up. Several’®* but not all*?
studies that used either self-reported or objectively measured physical activity have found more time
spent in MVPA among men compared with women. We did not observe a sex difference in MVPA. In

13-16,19

contrast with other studies, we also did not observe any significant associations between MVPA

and sedentary time and intention to change behavior, smoking or psychological factors.

Our participants spent less time sedentary and had accumulated more MVPA at follow-up compared

191 Higher levels of physical activity and less time

with Norwegian, Swedish and US population data.
spent sedentary have been observed in those living in this specific area of western Norway for
decades.® Although this population still appears to be more physically active and less sedentary than

other population groups, it is unlikely that this difference in activity levels substantially affected the

observed associations between the correlates and the outcomes.

Strengths and limitations

This study’s strengths include the 13-year follow-up in the prospective design and the objective
assessment of physical activity and sedentary time at follow-up. Objective measurements of physical
activity provide more detailed information on time spent in MVPA and sedentary time and are less
prone to bias attributable to misreporting or social desirability compared with self-reported physical

activity levels.”

However, some limitations need to be taken into account when interpreting these results. First, the

lack of objective measures of physical activity at baseline, which limited our analyses, prevents us
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from inferring causality based on our observations. The correlates included in our models only
explained a small proportion of the variance in MVPA (16%) and sedentary time (13%) at follow-up.
Self-reported exposure variables may be prone to misconceptions and measurement errors, which
may have attenuated the observed associations.*® For example, the association between objectively
measured MVPA and self-reported physical activity at follow-up was weak, although it did agree with

many previous observations (p=0.27, R*=0.07).>"%*

Additionally, limitations associated with
measuring physical activity levels and sedentary time by accelerometry should be acknowledged. For
example, accelerometry has known limitations in assessing physical activity during specific types of
activities and in assessing sedentary time, and challenges regarding data reduction do exist.*** The
variation in wear time is also a limitation when interpreting the data. However, using the
percentages of MVPA time and sedentary time as the outcome variables did not materially change
our findings. Nearly half of our baseline sample (48%) was lost to follow-up. Dropout analysis showed
that nonparticipants at follow-up were more likely to be men (p=0.036) and smokers (p<0.001) and
to have higher BMIs (p=0.012) and lower physical activity levels (p=0.003) at baseline. The loss to
follow-up could be a source to selection bias. Thus, our results should be interpreted with this in
mind. Finally, a number of correlates from multiple domains have been suggested as being
associated with physical activity levels and sedentary time in adults.” This study only included a
limited number of these correlates and domains. It is recommended that future studies include
objective measures of physical activity and sedentary time at baseline and follow-up to avoid the

measurement errors associated with self-reports, information on physical activity in different

contexts and a broad range of correlates from multiple domains.

Conclusions
Our results suggest that higher baseline levels of physical activity, lower baseline BMls, less increase
in BMIs and improved perceived health were associated with increased time spent in MVPA 13 years

later. Being female, having lower baseline education levels and improved perceived health were
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associated with decreased time spent sedentary. However, the correlates included in the present
study only explained 16% and 13% of the variance in MVPA and sedentary time, respectively, and the

results should therefore be interpreted with caution.
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Table 1. Descriptions of baseline characteristics and change in characteristics from baseline to

follow-up.
Characteristics Instrument Scoring
BMI Measured Kg/m?
Perceived health What is your current health 1) Poor/Not so good
status? 2) Good
3) Very good
Musculoskeletal pain and Have you during the last year Yes/No

stiffness

Psychological complaints

Intention to change behavior

Smoking

Physical activity

Educational level

A BMI

A perceived health

A smoking

A education level

suffered from pain and/or
stiffness in muscles and joints
that has lasted for at least three
months?
Latent variable on psychological
complaints during the last two
weeks
During the last 12 months and/or
in the next five years, have you
attempted to or do you want to:
Improve diet
Increase physical activity
Do you smoke daily?
How has your physical activity
during leisure-time been over the
last year?
What is the highest level of
education you have completed?

Continuous arbitrary unit

Yes/No

Yes/No

1) Light physical activity

2) Moderate physical activity
3) Vigorous physical activity
1) Less than high school

2) High school

3) College or university <4yrs
4) College or university 24yrs
Kg/m?

1) Perceived improvement
2) No change

3) Perceived worsening

1) Quit smoking

2) Never smoked

3) Still smoke

4) Began smoking

1) No change

2) Increased education level

BMI, body mass index; A, change from 1996 to 2009
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Table 2. Baseline characteristics and change in characteristics, in total and stratified by sex, mean

(standard deviation) or number (%).

All (n=240) Men (n=105) Women (n=135) p-value for sex
difference
Baseline
BMI (kg/m?) 25.2 (3.8) 26.3 (3.5) 24.3(3.7) <0.001
Perceived health, n (%) 0.522
Poor or not so good 26 (10.8) 14 (13.3) 12 (8.9)
Good 160 (66.7) 69 (65.7) 91 (67.4)
Very good 54 (22.5) 22 (21.0) 32(23.7)
Musculoskeletal pain and stiffness, n (%) 57 (23.8) 26 (24.8) 31(23.0) 0.745
Psychological complaints (arbitrary unit) 0.02 (1.02) 0.03 (1.22) 0.004 (0.845) 0.838
Intention to change during the last 12
months or in the next five years, n (%)
Intention to improve diet 127 (52.9) 52 (49.5) 75 (55.6) 0.353
Intention to increase physical activity 164 (68.3) 64 (61.0) 100 (74.1) 0.030
Smoking, n (%) 48 (20.0) 27(25.7) 21 (15.6) 0.051
Highest completed education level, n (%) 0.365
Less than high school 122 (50.8) 55 (52.4) 67 (49.6)
High school 28 (11.7) 8 (7.6) 20 (14.8)
College or university <4yrs 47 (19.6) 21(20.0) 26 (19.3)
College or university >4yrs 43 (17.9) 21 (20.0) 22 (16.3)
Self-reported physical activity, n (%) 0.006
Light 129 (54.0) 50 (48.1) 79 (58.5)
Moderate 82 (34.3) 34 (32.7) 48 (35.6)
Vigorous 28 (11.7) 20(19.2) 8(5.9)
Change from baseline to follow-up
A BMI (kg/m?) 0.8(2.1) 0.6 (2.0) 0.9(2.2) 0.369
A Perceived health, n (%) 0.215
Perceived improvement 33(13.8) 18 (17.3) 15(11.1)
No change 145 (60.7) 57 (54.8) 88 (65.2)
Perceived worsening 61 (25.5) 29 (27.9) 32(23.7)
A Smoking, n (%) 0.189
Quit smoking 18 (7.6) 11 (10.7) 7(5.2)
Never smoked 185 (78.1) 77 (74.8) 108 (80.6)
Still smoke 28 (11.8) 14 (13.6) 14 (10.4)
Began smoking 6 (2.5) 1(1.0) 5(3.7)
A Education level, n (%) 0.019
No change 200 (87.0) 92 (92.9) 108 (82.4)
Increased education level 30(12.0) 7(7.1) 23 (17.6)

BMI, body mass index; A, change from 1996 to 2009
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Table 3. Long-term associations of moderate-to-vigorous physical activity (MVPA) (min/day).

MVPA (min/day)

B p-value 95% CI R*
0.157
BMI (kg/m?) -1.00 0.034 (-1.91,-0.08)
Self-reported PA 8.79 <0.001 (4.07,13.51)
A BMI -1.94 0.014 (-3.47,-0.40)
A Perceived health 6.09 0.046 (0.12,12.06)

? Adjusted
B, regression coefficient; BMI, body mass index; PA, physical activity; A, change from 1996 to 2009

Table 4. Long-term associations of sedentary time (SED) (min/day).

SED (min/day)

B p-value 95% Cl R*
0.129
Sex -28.76 0.019 (-52.77,-4.75)
Education level 27.29 <0.001 (17.58,37.00)
A Perceived health -27.18 0.010 (-47.90,-6.46)

? Adjusted
B, regression coefficient; A, change from 1996 to 2009

Invited in 1996, N=565 Invited in 2009, N=543
Participated in 1996, n=464 (82%) J Participated in 2009, n=308 (57%) ‘

‘ Did not consent to link data, n=50 ‘

A4 l

Participated in both cohorts, n=260 (56% of baseline sample)

.

Did not have valid data, n=20 |

.

Study sample, participated in both cohorts, n=240 (52% of baseline sample)

Figure 1. Overview of the study population.
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Abstract

Background: Built environments that are designed to provide accessible, attractive, and convenient
locales have the potential to enhance physical activity. Within Norway, there is a great variability in
physical activity and built environments. In the county of Sogn & Fjordane, located in the west part of
Norway, high physical activity levels are observed. Thus, the aim of this study was to explore perceived
built environment features and characterize their associations with objectively measured physical
activity levels in Norwegian adults, and to explore the differences in these correlates between Sogn &
Fjordane and the rest of Norway. Methods: In this cross-sectional study, perceived built environments
were assessed by questionnaire and physical activity was assessed objectively for seven consecutive
days using the ActiGraph GT1M accelerometer. A total of 972 Norwegian adults were included in the
study. The average age was 46.9 (6.5) years and 43.8% of participants were men. Data were analyzed by
multiple linear regressions. Results: Living in Sogn & Fjordane, acommunity perception score describing
their community, a perceived walkability score and active transport for commuting were associated with
overall physical activity and moderate-to-vigorous physical activity (MVPA) (all p<0.004). Geographic-
area-specific associations were observed. Community perception score was associated with overall
physical activity and MVPA in the rest of Norway (p<0.012) but not in Sogn & Fjordane. Public transport
for commuting was associated with MVPA in Sogn & Fjordane (p=0.03) but not in the rest of Norway.
Conclusions: Overall physical activity level and MVPA were associated with built environment factors
such as location of residence, perceptions of community, perceived walkability and engaging in active
transport for commuting. Geographic differences in the physical activity correlates were observed for
community perception and public transport, and thus, locally customized environmental population
approaches aimed at increasing physical activity levels may be essential complements to individual

behavior and lifestyle strategies.

Keywords: Accelerometry; physical activity; correlates; built environment; walkability; active transport



Background

Built environments that are designed to provide accessible, attractive, and convenient locales positively
influence physical activity [1-6]. Factors such as access to key destinations (e.g., shops, services, work,
etc.), safety from traffic, degree of urbanization (population density or size of municipality) and quality
of the environment (general activity-friendliness) have been observed to relate to total physical activity
in a number of western countries [2, 3, 5, 6]. However, built environments may vary from country to
country and may be cultural and locally determined [3]. To our knowledge, there are few studies that
examine the association between objectively measured physical activity and built environment features
in Norway. There is great variability in the geographic and built environment features within Norway,
but no study has assessed regional variations. Hence, understanding which features of the built
environment provide active living opportunities in a sample of the Norwegian population is crucial for

promoting physical activity.

A substantial body of literature highlights the benefits of regular physical activity in preventing non-
communicable diseases [7-9]. Worldwide, physical inactivity (i.e., not meeting recommended guidelines
for physical activity [10]) is estimated to cause 6—10% of the major non-communicable diseases and 9%
of premature deaths. This makes inactivity similar to the established risk factors of smoking and obesity.
Importantly, with the elimination of physical inactivity worldwide, life expectancy is expected to
increase by 0.68 years. Because all of the gain accrues to people who move from being inactive to
active, the increase in life expectancy in the inactive group alone is greater [7]. Despite this knowledge, a
large proportion of the world’s population remains physically inactive [11-14]. In Norway, only 31% of

the population meet the recommended guidelines for physical activity [14].

There are, however, considerable variations in physical activity levels and health within Norway [15-18].
In particular, for decades, the county of Sogn & Fjordane, located in the west part of Norway, has

experienced one of the lowest levels of risk for myocardial infarction [15, 19]. In addition, the county’s



residents have higher levels of physical activity [16, 17] and longer life expectancy [18] compared with
other regions in Norway. As of 2014, Sogn & Fjordane has a population of approximately 110,000
inhabitants, and people mainly live in small urban areas or are scattered over a wide area. The
population density for the region is 5.9 inhabitants/km?, compared with 13.2 inhabitants/km?
throughout Norway [20]. In contrast, the population density in England is 407 inhabitants/km?*[21].
Although the county is dominated by a fjord landscape and mountainsides, there are also varying

degrees of urbanization, which could influence outdoor activity patterns.

Based on the knowledge of the influence of built environments on physical activity and the beneficial
health status and physical activity levels identified in Sogn & Fjordane, the primary aim of this study was
to explore perceived built environment features and characterize their associations with objectively
measured physical activity levels in Norwegian adults. The secondary aim was to explore the differences

in these correlates between Sogn & Fjordane, a county with few inhabitants, and the rest of Norway.

Methods

Participants

A representative sample of 2462 men and women, born in 1954-56 and 1967-69, from 13 out of 19
counties in Norway were invited via a mailed letter to participate in The Physical Activity among Adults
and Older People Study in 2008/2009 (n=1096 from the county of Sogn & Fjordane, n=1366 from the
rest of Norway). In the event of nonresponse, participants were contacted by phone and/or mail. Fifty-
one invitations were returned because of an unknown address or death; therefore, the eligible sample
consisted of 2412 men and women. In total, 1032 adults participated in the study, and 972 adults (40%)
provided data with at least one built environment variable: n=590 from Sogn & Fjordane and n=382
from the rest of Norway. The average age was 46.9 (6.5) years and 43.8% of participants were men. The

study population is described in greater detail elsewhere [11, 16].



Data collection occurred between May 2008 and December 2009. When signed informed consent was
received, a questionnaire and an accelerometer (to objectively measure physical activity) were sent to
the participants via mail and returned after use in a prepaid envelope. The study was approved by the
Regional Committee for Medical Research Ethics, the Norwegian Social Science Data Services AS and the

Norwegian Tax Department.

Measures

Physical activity. Physical activity was measured with the ActiGraph GT1M accelerometer (ActiGraph,
LLC, Pensacola, Florida, USA). The accelerometer was initialized and the data were downloaded using
the software program Actilife (ActiGraph, Pensacola, Florida, USA). The participants were instructed to
wear the monitor above their right hips during all waking hours for seven consecutive days, except
during water activities and showering. The epoch length was set to 10 seconds and reintegrated into 60-
second epochs in the analyses for comparison with published literature. All night activity (between
00:00 and 06:00) and all periods of at least 60 minutes of consecutive zero counts, with an allowance for
interruptions of one to two minutes of counts above zero, were excluded from each individual's
recording [11]. Participants with at least ten hours of physical activity data for at least four days were
included in the analyses [22]. Physical activity is presented as overall physical activity (mean counts per
minute per day, cpm) and moderate-to-vigorous physical activity (22020 cpm, MVPA, min/day) [23]. A
SAS-based software program (SAS-Institute Inc, Cary, North Carolina, USA) called CSA Analyzer

(csa.svenssonspork.dk) was used for accelerometry data reduction.

Built environment. The inclusion of built environmental correlates was guided by the empirical literature
on built environment factors that are associated with physical activity in various settings and

populations [6, 24]. Size of home municipality (number of residents) was self-reported, and locations of
residences were recorded. Perceived community attributes were measured with a seven-item scale. The

participants indicated on a four-point Likert scale the extent to which they agreed or disagreed with



statements describing their community (regarding safety of recreation areas and parks, access to
physical activity facilities or locations, organized opportunities for physical activity, access to shops,
walking and biking facilities, pedestrian street safety and crosswalks and light signals, which make it
easier to cross the road) ranging from strongly disagree to strongly agree [25]. The measures showed
good internal consistency (a=0.79). A community perception score was calculated by the mean of at
least six out of seven items. Perceived walkability was measured with a four-item scale on which
participants indicated their walking time from home to the grocery store, a recreational area/park/trail,
a gym/swimming pool/sport center/outdoor sport facility and a forest/open field/mountain. A perceived
walkability score was calculated by the mean of at least three out of four items. Commuting to work was
self-reported by the categories car/motorbike (referred to here as motorized transport), public
transport, biking, walking and not applicable. The categories biking and walking were later combined
(referred to here as active transport), and participants who responded “not applicable” were excluded

from the analysis.

Other variables. Participants were requested to self-report age, sex, education level (less than high
school, high school, university <4 years or university 24 years), current work status (later categorized
into working and not working), height and weight. Body mass index (BMI) was calculated as weight (kg)
divided by height squared (m?). Perceived health was rated as very good, good, either, poor or very poor
and later categorized into poor, good and either and entered into the analyses. Smoking was self-
reported and dichotomized into yes and no. Self-efficacy for physical activity was measured using a five-
item scale on which the participants indicated on a seven-point Likert scale the extent to which they
were confident in their ability to perform planned physical activities in the face of potential barriers (I
am tired; | feel depressed; | am concerned; | am angry; | feel stressed), ranging from not at all confident
to very confident [25]. The measures showed good internal consistency (a=0.91). A self-efficacy score

was calculated by the mean of at least three out of five items.



Statistics

Participants’ characteristics, stratified by sex and geographic area (Sogn & Fjordane vs. the rest of
Norway), were described as means and standard deviations (SD) or as numbers and proportions.
Student’s t-test for independent groups and chi-square tests for proportions were used to identify
differences between sexes and geographic areas. To analyze the association between objectively
measured physical activity (dependent variables) and potential correlates for physical activity
(independent variables), multiple linear regression analyses were employed. Preliminary analyses were
conducted to ensure that there was no violation of the assumptions of linear regression. All associations
were adjusted for sex, BMI, education level, smoking, perceived health and mean daily walk time.
Interaction with sex and location of residence was tested by including the interaction variables
(sex/location of residence*independent variable) in the model together with the other variables. If
interaction with sex or location of residence was found, sex-specific and geographic-area-specific
associations were presented separately for these variables. The results are presented as regression
coefficients (B), p-values and 95% confidence intervals (Cl). The residuals were normally distributed in
the models. The potential correlates were then ordered by tertiles (below tertile 1: low score, between
tertiles 1 and 2: medium score and above tertile 2: high score). Analyses of covariance were used to test
the interaction (location of residence*tertiles of potential correlates) in relation to physical activity
levels (dependent variable), adjusted for the potential confounders mentioned above (Figure 1a-c). For
the categorical variables the interaction variable (location of residence*potential correlates) was used.
All statistical analyses were performed using IBM Statistical Package for the Social Sciences (IBM SPSS)

version 20.0 (IBM Corporation, Somers, NY, USA).



Results

Sample characteristics

The characteristics of the participants are displayed in Table 1. The majority of the participants were
employed in both Sogn & Fjordane (96%) and the rest of Norway (95%). Approximately 80% of the
participants in both areas reported their health to be good. In Sogn & Fjordane and the rest of Norway,
respectively, 52.7% and 48.3% were overweight or obese, and 17.2% and 19.5% were smokers. The
differences were not significant. Compared with the rest of Norway, the population in Sogn & Fjordane
was significantly more physically active (43.1 (26.6) min/day vs. 34.4 (23.0) min/day of MVPA, p<0.001)
but had completed fewer years of education (50.2% vs. 41.3% having high school education or lower as
their highest education, p=0.012). The residents of Sogn & Fjordane lived in less-populated
municipalities (99.3% vs. 14.6% living in municipalities with 10,000 inhabitants or fewer, p<0.001) and
reported lower community perception scores (3.1 vs. 3.4, p<0.001). Commuting to work differed
significantly (p<0.001), and the population in Sogn & Fjordane were more likely to use active transport
(21% vs. 15%) and less likely to use public transport (1.6% vs. 7.3%). Significant differences between the
sexes were observed within Sogn & Fjordane, where women had significantly higher education

(p=0.015) and lower perceived walkability scores (p=0.007) compared with men.

Built environment correlates of physical activity

Sex-specific associations were found for community perception score (p<0.001 for both physical activity
outcomes) and perceived walkability (p=0.038 for MVPA). Living in Sogn & Fjordane, community
perception score (for men only), perceived walkability score (for MVPA for women only) and active
transport for commuting were associated with overall physical activity and MVPA (all p<0.004) (Table 2).
Adjusted for sociodemographic and health-related factors, the built environment correlates included in

the model accounted for 14.8% (R?=0.148) of the variance in overall physical activity and 15.7%



(R?=0.157) of the variance in time spent in MVPA. Adding self-efficacy to the model did not change the

associations noticeably (data not shown).

Geographic differences in the built environment correlates of physical activity

Geographic-area-specific associations were found for community perception score (p=0.029 for overall
physical activity and p=0.045 for MVPA) and public transport for commuting (p=0.027 for MVPA).
Community perception score was associated with overall physical activity and MVPA in the rest of
Norway (B -24.75, 95%Cl: -42.84, -6.67, p=0.007 for overall physical activity and -4.07, 95% Cl: -7.24, -
0.90, p=0.012 for MVPA) but not in Sogn & Fjordane. Public transport for commuting was associated
with MVPA in Sogn & Fjordane (B 12.16, 95% Cl: 1.20, 23.12, p=0.03 compared with motorized

transportation) but not in the rest of Norway.

Investigating a set of built environment variables and their associations with physical activity established
location of residence, community perception score, perceived walkability score and active transport for
commuting as correlates for physical activity. However, the effect sizes were small (Table 2). A visual
representation of the associations between MVPA and the correlates for Sogn & Fjordane and the rest
of Norway is provided in Figure 1a-c. An interaction with location of residence was observed for
community perception score (p=0.018) and commuting (p=0.035). The figures indicate that the
participants in Sogn & Fjordane who reported the lowest third of the community perception scores had
substantially higher MVPA levels compared with those who reported higher community perception
scores and compared with the rest of Norway (Figure 1a). Although active transport was associated with
higher MVPA compared with motorized transport for commuting for both locations of residence (Figure
1c), public transport was associated with the highest MVPA levels in the rest of Norway, whereas the
opposite pattern was observed in Sogn & Fjordane. For perceived walkability score (Figure 1b), the same

pattern was observed for both locations of residence: MVPA increased with higher scores. However, the
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MVPA levels were higher in Sogn & Fjordane compared with the rest of Norway. The same patterns as

for MVPA were observed for overall physical activity (data not shown).

Discussion

The results from this study suggest that overall physical activity and time spent in MVPA are positively
associated with living in Sogn & Fjordane, higher perceived walkability scores and active transport for
commuting. Higher community perception scores were negatively associated with physical activity
among men but not women. Geographic differences in the physical activity correlates were observed,
such that community perception score was negatively associated with overall physical activity and
MVPA in the rest of Norway, where the majority of the sample lived in municipalities with more than
10,000 inhabitants. However, the association was not found in Sogn & Fjordane, a county where the
population was more physically active and where most of the sample lived in municipalities with fewer
than 10,000 inhabitants. MVPA was substantial higher among the participants in Sogn & Fjordane who
reported the lowest third of community perception scores compared with the rest of Norway. In
contrast, public transport for commuting was positively associated with MVPA in Sogn & Fjordane but
not in the rest of Norway. Compared with motorized and active transport for commuting, MVPA was
highest for those who reported using public transport for commuting in the rest of Norway, whereas it

was lowest in Sogn & Fjordane.

Although early findings suggest ambiguous associations between perceived environment and physical
activity [5, 26], convincing evidence for a positive association between perceptions of the community
and physical activity has been found in more recent European studies [3]. This is contrary to our
observations, in which higher community perception scores were associated with lower amounts of
physical activity for men in the rest of Norway. Hansen et al. [25] found no association between the
same community perception measure and physical activity in a Norwegian population-based sample and

argued that the reasonably high mean score not was able to discriminate sufficiently. Our mean scores
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are equally high; however, the narrow age range in our sample may explain the divergent results for
part of the sample. The majority of our study population was employed, which could have influenced
this association. Moreover, cultural aspects may have an impact. Throughout Norway, there is easy
access to nature and recreation areas near where people live, which could have encouraged physical
activity. However, perhaps because the competing availability of activities led to sedentary behavior, a
substantial proportion of the population did not appear to use these facilities. In contrast, however, the
substantially higher MVPA levels observed in those who reported the lowest community perception
scores in Sogn & Fjordane compared with those who reported higher scores and compared with the rest
of Norway suggest that correlates other than perceptions of community may influence physical activity.
For example, the population in Sogn & Fjordane may choose to be active, or need to be active (for

transportation), despite their neighborhood surroundings.

Walkability has been suggested to be positively related to overall physical activity and active transport
[3]. A Swedish study [27] found that individuals who lived in highly walkable neighborhoods walked 50
minutes/week more for active transportation and had 3.1 minutes more MVPA/day compared with
those who lived in less walkable neighborhoods. Our findings extend this work in that the people who
reported higher perceived walkability had higher levels of physical activity in both Sogn & Fjordane and
the rest of Norway. As expected, we found a positive association between active transport for
commuting and physical activity. This emphasizes the importance of encouraging active transport within
communities. The higher proportion of those who used active transport in Sogn & Fjordane compared
with the rest of Norway is contrary to previous studies that found a positive association between degree
of urbanization and biking for transportation [3]. However, although the population density is low and
many people live scattered over a wide area in Sogn & Fjordane, many people live in small urban areas,
which enables active transport. The association observed between public transport for commuting and
MVPA in Sogn & Fjordane but not in the rest of Norway could possibly be explained by public transport

patterns and availability. Compared with more urban areas, the public transport system in Sogn &
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Fjordane is poorly developed, which may explain why only 1.6% of the population used public transport
for commuting. Furthermore, people who used public transport in Sogn & Fjordane were less physically
active compared with those who used motorized transportation, whereas the opposite was observed in
the rest of Norway. In Sogn & Fjordane, highly educated people may have to commute to other
municipalities for work. Most likely owing to the poorly developed public transport system, these people
used motorized transport. Considering the well-established association between education level and
leisure time physical activity [2, 28, 29], this may explain the difference in association between public
transport and MVPA in Sogn & Fjordane and the rest of Norway. However, when interpreting these

results, the small proportion of participants who reported using public transport should be considered.

Even though we cannot categorize Sogn & Fjordane as rural and the rest of Norway as urban, location of
residence as a correlate for physical activity may be supported by studies suggesting that people living in
less urbanized areas tend to be more physically active [3]. In addition, the presence of hills in a
neighborhood and enjoyable scenery have been found to be associated with more activity [30],
although a possible negative association has been suggested for biking for transport and hilliness [3].
Community environment, walkability and degree of urbanization have all been suggested as being
related to physical activity; however, they have all been shown to be unrelated to recreational physical
activity [3]. The county of Sogn & Fjordane has higher levels of physical activity but lower environmental
scores compared with the rest of Norway. Except for the fact that a higher proportion of the population
in Sogn & Fjordane used active transport for commuting, we do not know if there were any significant
differences in the types of physical activity they engaged in. However, there are most likely other
explanations for the significantly higher physical activity levels in Sogn & Fjordane that we did not

discover.

Our findings confirm previous suggestions that the built environment has a modest yet significant
association with physical activity [1-4]. However, the contribution of these potential changes to

community participation may be great because favorable modifications to community settings may
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produce small changes in the behaviors of entire populations. Therefore, identifying environments that

produce positive changes in physical activity are important.

Strengths and limitations

Strengths of our study include the use of a large, nationwide, population-based sample within a narrow
age range. Additionally, the objective assessment of physical activity provides more detailed information
of overall physical activity and time spent in MVPA and is less prone to bias from misreporting or social

desirability compared with self-reported physical activity [31, 32].

However, a number of limitations need to be taken into account when interpreting the results. First,
with the cross-sectional design, we cannot state any causal relationships based on our data.
Furthermore, the response rate might be considered low, which increases the risk for selection bias [33].
However, analyses of the nonresponses for part of the sample found prevalence rates of overweight or
obese and other non-communicable diseases similar to other national estimates [25]. Therefore, we
believe that the results of this study have a general validity that corresponds to the results from similar
studies. The correlates included in our models explained a small proportion of the variance in overall
physical activity (14.8%) and MVPA (15.7%). Self-reported exposure variables may be prone to
measurement errors, which may attenuate any observed associations [34]. People’s perceptions of their
environments may be more influenced by their behavior than their actual or objective environments [5,
35]. For walkability, an objective Walk Score [36] can be obtained online; however, the scores are not
yet supported in Norway (Jacobson, A., Walk Score, personal e-mail communication). Self-reported
measures of built environment customized to Norwegian conditions and culture are also scarce.
Because inter-continental differences in the relationship between physical environment and physical
activity have been identified [3], the use of scales that were adapted for other countries and continents
may have biased our data. For example, questions about traffic lights and safety may be irrelevant for

parts of the population, whereas more questions about access to mountain and recreational areas
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would have been appropriate. Therefore, validated subjective and objective measures of Norwegian
built environments are needed in future research. Finally, limitations associated with measuring physical
activity by accelerometry should be acknowledged. For example, accelerometry has known limitations in

assessing physical activity during specific types of activities, and data reduction challenges do exist [37].

Conclusions

Overall physical activity level and MVPA were partly associated with built environment factors such as
location of residence, perceptions of community, walkability and active transport. Geographic
differences in the physical activity correlates were observed for community perception and public
transport, and thus, locally customized environmental population approaches aimed at increasing

physical activity levels may be essential complements to individual behavior and lifestyle strategies.
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Figure 1a-c: Associations between moderate-to-vigorous physical activity (MVPA) (min/day) and a) community

perception score, b) perceived walkability score and c) types of transport for commuting, by location of residence.

All associations are adjusted for sex, BMI, education level, smoking, perceived health and mean daily wear time.
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S-08046b Kartlegging av fysisk aktivitetsnivi, helserelatert fysisk form og determinanter for fysisk
aktivitet hos voksne og eldre i Norge [6.2008.142]

Seknad mottatt 08.01.08 med falgende vedlegg: Protokoll; informasjonsskriv med samtykkeerklering;
sperreskjema; folgebrev til REK Ser-@st datert 7. januar 2008,

Komiteen behandlet seknaden i sitt mete den 31. januar 2008. Prosjektet er vurdert etter lov om
behandling av etikk og redelighet i forskning av 30. juni 2006, jfr. Kunnskapsdepartementets forskrift av
8. juni 2007 og retningslinjer av 27. juni 2007 for de regionale komiteer for medisinsk og helsefaglig
forskningsetikk.

Forskningsetisk vurdering

Denne studien er todelt, og vil kartlegge status for fysisk aktivitetsniva, determinanter for fysisk aktivitet,
fysisk form og variabler relatert til fysisk form blant den voksne og eldre delen av den norske
befolkningen. Komiteen ser ingen etiske betenkeligheter ved denne studien, forutsatt at den direkte
mélingen av fysisk form/aerob kapasitet i undersokelsens Del 2 gjennomfores slik den er beskrevet i

prosjektbeskrivelsen (dvs. at screening foretas fer testen og at akuttmedisinsk hjelp er tilgjengelig under
testen).

Vi ber imidlertid prosjektgruppen om & revurdere utvalgsstorrelsen som ligger til grunn for
undersokelsens Del 1. Styrkeberegningene som ligger til grunn for Del 1 (og for Del 2) synes a hvile pa
et solid grunnlag. Vi ser imidlertid at prosjektgruppen forventer at hele 2/3 deler av de 6000 personene
som blir forespurt sier seg villige til 4 delta i del 1 av studien. Dette synes svert optimistisk med
utgangspunkt i at prosjektgruppen henviser til at responsraten ved nylig gjennomferte landsdekkende
undersekelser i regi av FHI har vaert pA om lag 50 %. Det at deltagerne bes om 4 bzre et akselerometer i

en periode pa syv dager vil nok neppe bidra til & eke responsraten. Komiteen ensker en refleksjon
omkring hvorvidt dette er realistisk.

I prosjektets Del 2 foreslas det 4 utelate aldersgruppen 20-30 ar pga. ekonomiske hensyn. Et av
prosjektets mer langsiktige malsetninger er a studere utviklingstrender innen ulike aldersgrupper,
gjennom 4 gjenta undersgkelsen med jevne mellomrom. At den yngste aldersgruppen utelates er
bekymringsfullt da dette vil gjere det problematisk & studere endringer i de yngste aldergruppene over
tid. Siden potensialet for forebygging sannsynligvis er storst i nettopp de yngste aldersgruppene, vil
utelatelsen redusere undersakelsens verdi som redskap for forebygging. Vi ber prosjektgruppen om &
vurdere pa nytt om ikke ogsd denne aldersgruppen ber inkluderes.

Informasjonsskriv/samtykkeerklaering
1. Informasjonsskrivet ma pafores logo.
2. landre avsnitt pa forste side ma det informeres at testen av fysisk form kan péfere enkelte noe
ubehag da deler av denne skal utferes under hay intensitet (flytt dette fram fra kapittel A).
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3. Det ma opplyses om at prosjektet er godkjent av Regional komité for medisinsk og helsefaglig
forskningsetikk Helseregion Ser avdeling B, REK Ser B.

4, 1kapittel A og B kan begrepsbruken vere litt vanskelig & forsta. ”Akselerometer” foreslas byttet
ut med aktivitetsmaler”. Videre ber det forklares hva som ligger i at “eventuell utgifter for
deltakerne i undersekelsens del 2 vil bli dekket”.

5. Dato for sletting av data’kode ma angjs.

6. ”Dette vil ikke fa konsekvenser for din videre mé behandling” ma utgd da personene som deltar 1
dette prosjektet ikke er til behandling som er knyttet til deltakelsen.

Vedtak

Prosjektet godkjennes under forutsetning av at de merknadene som er anfort ovenfor blir innarbeidet for
prosjektet settes i gang. Revidert informasjonsskriv og samtykkeerklzring ma sendes komiteen til
orientering.

Komiteens avgjerelse var enstemmig.

Komiteens vedtak kan paklages (jfr. Forvaltningslovens § 28) til Den nasjonale forskningsetiske komité
for medisin og heisefag. Klagen skal sendes til REK Ser-@st B (jfr. Forvaltingslovens § 32). Klagefristen
er tre uker fra den dagen du mottar dette bre et (jfr. Forvaltningslovens § 29). Det bes presisert hvilke
vedtak/vilkar som péklages og den eller de endringer som gnskes. Se informasjon om klageadgang og
partsinnsynsrett pa http://www.etikkom.no/REK/klage
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Vi viser til skjema for protokolltillegg og endringer datert 12.06.08 vedlagt revidert informasjonsskriv.
Endringene innebzrer 4 be enkelte deltakere om samtykke til 4 koble informasjon fra
kartleggingsprosjektet med data som er tilgjengelig fra tidligere screeningundersekelser. Endringen
gjelder Sogn og Fjordane og Oslo.

Komiteen har ingen innvendinger mot de foreslatte endringene i studien.

Vi ensker Iykke til videre med prosjektet.

Med vennlig hilsen

Tor Norseth (sign.)
Leder

ulianne Krohn-Han
Sekretaer
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Telefon: 22 85 06 70
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2010/1274b Kanl- Tilleggsundersgkelser
Prosjektleder: Sigmund Alfred Anderssen
Forskningsansvarlig: Ane Krisitansen Solbraa oppfart, men bgr vel vaere NIH

Saksfremstilling

Personer som deltar i prosjektet Kanl-fase 2 vil bli bedt om & avgi blodprgve for analyse av CRP
samt delta i en begrenset helseundersgkelse som bestar av en fysisk undersgkelse og svar pa noen fa
sparsmal om helse. Videre blir de bedt om tillatelse til at disse opplysningene kan kobles til
resultatene fra en screeningundersgkelse om helse som blant annet ble foretatt hos de samme
individene i Sogn og Fjordane i 1995-96.

Kan1-studien ble godkjent av REK i 2008. Formalet med biobanken er & fa kartlagt risikofaktorer
for hjerte- og karsykdommer ved analyse av "’Blodpraver — serum skal lagres og fryses for samlet
analysering av CRP”. Dette skal fysisk skje pa Oslo universitetssykehus, Ulleval, og et fatall
forskere vil ha tilgang til forskningsbiobanken. De personer som gnsker det, vil fa tilbakemelding
pa blodpravene, og pravene vil bli tatt av godkjent helsepersonell. Det heter videre at
blodprgvesvarene vil bli anonymisert ved videre analyse i forskningssammenheng.

Forskningsetisk vurdering

Det er sendt inn sgknad om opprettelse av generell forskningsbiobank, men komiteen oppfatter at
det sgkes om opprettelse av spesifikk forskningsbiobank til Kanl-studien som en utvidelse av
tidligere godkjent sgknad S-08046b. Komiteen ser ingen etiske betenkeligheter med opprettelsen av
forskningsbiobanken.

Prosjektleder har i e-post av 02.06.10 klargjort at det blir analysert for total kolesterol, HDL-
kolesterol, triglyserdier samt blodglukose. | svarene fra Ulleval sykehus angis et referanseomréade
hvor disse pravesvarene normalt skal vaere. Der hvor prgvesvar er utenfor referanseomréadet tas det
kontakt med deltaker og vedkommende bes ta kontakt med sin fastlege for eventuell oppfalging.
Disse blodparametre analyseres for gvrig fortlgpende. Dette materialet inngar derfor ikke i den
omsgkte forskningshiobanken, da materialet skal destrueres rett etter analyse.

Forskningsbiobanken gjelder blodprgver hvor det skal gjares analyse for CRP - en generell markar
for inflammasjon. Det er anbefalt at analysen av denne skjer samtidig pa hele datamaterialet og
derfor fryses blod ned. Nar datainnsamlingen er ferdig, og det er analysert for CRP, destrueres
blodet. Det er ikke lagt opp til tilbakemelding pa denne markgren fordi pravene analyseres noen
maneder etter at blodprgven er tatt, og den har da neppe noen klinisk betydning.

Informasjonsskriv/samtykkeerklaering
Informasjonsskriv for KAN1, fase 2 og egenerklaring for fase 2 ble ikke innsendt sammen med
sgknaden om opprettelse av forskningshiobank. Disse er ettersendt via e-post av Ane Solbraa.
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Det foreligger ingen informasjon om forskningsbiobanken. Deltakerne skal ha standard informasjon
om forskningsbiobanken; ansvarshavende, formal og varighet, eventuelt ogsa informasjon om
utsending av materialet til utlandet. Se for gvrig mal for informasjonsskriv pa vare hjemmesider,
http://helseforskning.etikkom.no.

Vedtak
Komiteen har vurdert sgknad om opprettelse av spesifikk forskningshiobank og godkjenner denne i
henhold til helseforskningsloven § 25. Godkjennelsen gis under forutsetning av at
informasjonsskrivet for Kanl, fase 2 gir ngdvendig informasjon om forskningsbiobanken. Revidert
informasjonsskriv bes sendt til komiteen til orientering.
e Forskningsbiobankens ansvarshavende er professor Sigmund Alfred Anderssen.
o Forskningshiobankens navn er ” Kan1- Tilleggsundersgkelser™
o Biobankens varighet er ikke oppgitt, men er satt til 2020.
e Helseopplysninger som er avidentifiserte eller pseudonyme kan overfares til land utenfor
E@S under forutsetning av at kopling til personidentifikasjoner ikke kan skije sa lenge
opplysningene befinner seg i vedkommende land.

Melding om godkjenningen er sendt til Biobankregisteret.

Komiteen gjar oppmerksom pé at REK ma sgkes om tillatelse til opphar, nedleggelse eller
overtakelse av forskningsbiobank jf. helseforskningsloven § 30.

Forskningsprosjektets data skal oppbevares forsvarlig, se personopplysningsforskriften kapittel 2,
og Helsedirektoratets veileder for «Personvern og informasjonssikkerhet i forskningsprosjekter
innenfor helse- og omsorgssektoren», http://www.norsk-
helsenett.no/informasjonssikkerhet/bransjenormen/Personvern%2009%20informasjonssikkerhet%2
0i%20forskningsprosjekter%20v1.pdf

Tillatelsen gjelder til 31.12.2020. Av dokumentasjonshensyn skal opplysningene bevares til
31.12.2025. Opplysningene skal lagres avidentifisert i en ngkkel- og en opplysningsfil. De skal
deretter anonymiseres eller slettes.

Prosjektet skal sende sluttmelding til REK sgr-gst B, se helseforskningsloven § 12, senest et halvt ar
etter tidligere oppgitt dato for prosjektavslutning.

Komiteens vedtak kan paklages til Den nasjonale forskningsetiske komité for medisin og helsefag,
jf. forvaltningsloven 28 flg. En eventuell klage sendes til REK sgr-gst B. Klagefristen er tre uker fra
mottak av dette brevet.

Komiteens avgjarelse var enstemmig.
Med vennlig hilsen

Stein Opjordsmoen lIner (sign.)

leder

Julianne Krohn-Hansen
seniorradgiver
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Kopi: NIH, Avdeling for forskningsforvaltning og dokumentasjon, postboks 4014 Ulleval
stadion, 0806 Oslo
Biobankregisteret v/ nina.hovland@fhi.no
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Professor Dr. scient Sigmund Alfred Anderssen Regional komité for medisinsk og helsefaglig
Norges idrettshggskole forskningsetikk Ser-@st B (REK Sgr-@st B)
Pb. 4014 Ulleval Stadion Postboks 1130 Blindern
0806 Oslo NO-0318 Oslo

Telefon: 22 85 06 70

Telefaks: 22 85 05 90
Dato: 07.02.2011 E-post: katrine.ore@medisin.uio.no
Deres ref.: Nettadresse: www.etikkom.no
Var ref.: 2010/1797

Prosjektet har fatt nytt saksnummer 2010/1797 som en fglge av at REK har fatt nytt
saksbehnadlingssystem.

S-08046b Kartlegging av fysisk aktivitetsniva, helserelatert fysisk form og determinanter for fysisk
aktivitet hos voksne og eldre i Norge [6.2008.142]

Vi viser til skjema for prosjektendring mottatt 14.12.2010. Det er sendt inn fglgende vedlegg:

1. Samtykke Kanl fase 1.
2. Invitasjon Kan1 fase 2.
3. Samtykke og egenerklaring Kanl fase 2.pdf - Vedlegg 3 Samtykke og
egenerklaering Kanl fase2
4. Informasjon og reservasjon av kopling - Ny forespgrsel om deltakelse.

I endringsmedlingen anfares fglgende endringer som sgkes godkjent:

”Kanl-prosjektet ble gjennomfart i 2008-2010 og hadde til hensikt & kartlegge fysisk
aktivitetsnivéa og determinanter for fysisk aktivitet (fase 1 av studien) og helserelatert fysisk
form (fase 2 av studien). | Sogn og Fjordane ble blant annet et tilleggsutvalg pa alle kvinner og
menn i kommunene Luster, Sogndal og Leikanger fadt i 1954-56 inkludert i studien (N=543).
Statens helseundersgkelser (SHUS) har tidligere gjennomfart en rekke undersgkelser i Sogn og
Fjordane, der blant annet det nevnte utvalget har vert inkludert. For & fa kjennskap til endringer
i helsevaner og risikofaktorer for hjerte- og karsykdom over tid er det gnskelig & koble data fra
de nevnte undersgkelsene. Denne koblingen har tidligere blitt godkjent av REK (godkjent
08.07.08). I informasjonskrivet/samtykket til fase 1 av Kanl-undersekelsen star det at: ”Det kan
bli aktuelt & hente inn opplysningar om deg fra nasjonale helseregister: Skade-, kreft-,
dogdsarsaks- og reseptregisteret. Vi ber om loyve fra deg til & hente inn tilleggsinformasjonen
fra desse registra.” (se vedlegg 1). Da vi skulle soke Folkehelseinstituttet (FHI) om tilgang pa
data fra SHUS i Sogn og Fjordane fikk vi melding om at presiseringen av nasjonale helseregistre
over ikke dekket denne undersgkelsen. Ved gjennomfaring av fase 2 i Kanl-studien ble ca 25%
av utvalget fra fase 1 inkludert. I informasjonsbrevet og samtykke fra fase 2 (se vedlegg 2 og 3)
ble koblingen til tidligere helseundersgkelser i Sogn og Fjordane presisert og spurt om samtykke
til. Av de 111 som deltok i fase 2 fra det aktuelle utvalget, samtykket 108 til denne koblingen.
De tre som ikke samtykket bodde ikke i Sogn og Fjordane pé det aktuelle tidspunktet
undersgkelsen fant sted. | etterkant av innhentingen av dette samtykket ser vi at det hadde veert
gnskelig 4 be alle de 543 som var invitert i Kan1 fra det nevnte utvalget om samtykket til &
koble data samlet inn gjennom tidligere helseundersgkelser. Dette for & kunne beskrive
seleksjonen til deltakelse i Kan1, for & kunne koble tidligere innsamlet opplysninger til data fra
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bade fase 1 og 2 i Kan1 og for a fa bedre styrke i analysene. Dette er ogsa gnskelig fra FHI sin
side, og med bakgrunn i en oppfordring fra FHI og den haye oppslutningen blant de som
allerede er spurt om samtykke, ber vi om & fa benytte oss av passivt samtykke med mulighet for
a reservere seg mot kobling av opplysninger. | tillegg til dette ansker muligheten til & koble data
om de inviterte til Kan1 til nasjonale helseregistre som dgdsarsaks-, kreftregisteret og andre.
Dette for & kunne undersgke sammenhenger mellom helsevaner, helserelatert fysisk form,
risikofaktorer for hjerte- og karsykdom og helseutfall. Ogsa her er det viktig & undersgke
seleksjon til deltakelse i Kanl. Vedlagt ligger utkast til informasjonsbrev og reservasjonsskjema
(vedlegg 4).”

Forskningsetisk vurdering

I endringsmeldingen sgkes det om tillatelse til & koble prosjektdata til flere helseregistre og at
registerkoblingen skal baseres pé en dispensasjon fra & innhente samtykke fra de registrerte men med
informasjon til de registrerte som kan reservere seg fra at opplysninger om dem kan benyttes i prosjektets
registerkoblinger. Komiteen har vurdert endringsmeldingen i forhold til prosjektets formél og gir
tillatelse til prosjektets registerkoblinger. Fordi det skal sammenstilles (kobles) opplysninger fra
forskriftsregulerte helseregistre med opplysninger som er samlet inn i forskningsprosjektet, sa kreves det
forhandsgodkjenning og dispensasjon fra taushetsplikten fra REK i henhold til helseforskningsloven § 33
jf 8 9 for & kunne gjennomfgre denne sammenstillingen og gi prosjektet det ngdvendige
behandlingsgrunnlaget for behandling av personopplysninger.

Komiteen har vurdert endringssgknaden og har ingen gvrige forskningsetiske innvendinger mot
endringen av prosjektet. Komiteen godkjenner prosjektet slik det na foreligger med hjemmel i
helseforskningsloven § 11.

Tillatelsen er gitt under forutsetning av at prosjektet gjennomfares slik det er beskrevet i sgknad samt
endringsmelding og protokollen, og de bestemmelser som falger av helseforskningsloven med
forskrifter.

Forskningsprosjektets data skal oppbevares forsvarlig, se personopplysningsforskriftens kap. 2, og
Helsedirektoratets veileder for “Personvern og informasjonssikkerhet i forskningsprosjekter innenfor
helse- og omsorgssektoren”
(http://www.helsedirektoratet.no/samspill/informasjonssikkerhet/norm_for_informasjonssikkerhet_i_hels
esektoren_232354)

Vi minner om at prosjektet skal sende sluttmelding pa eget skjema senest et halvt ar etter prosjektslutt jfr
helseforskningsloven § 12.

Med vennlig hilsen

Stein Opjordsmoen lIner (sign.)

Professor dr. med

Komitéleder
Katrine Ore
Komitésekretaer/Radgiver
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Behandlingsansvarlig Norges idrettshagskole, ved institngjonens overste leder

Daglig ansvarlig Sigmund A. Anderssen

Personvernombudet har vurdert prosjektet, og finner at behandlingen av personopplysninger vil vare regulert av
§ 7-27 i personopplysningsforskriften. Personvernombudet tilrir at prosjektet gjennomfores.

Personvernombudets tilrading forutsetter at prosjcktet gjennomferes i trid med opplysningene gitt i
meldeskjemact, korrespondanse med ombudet, eventuelle kommentarer samt personopplysningsloven/-
helseregisterloven med forskrifter. Behandlingen av personopplysninger kan settes § gang,

Det gjores oppmerksom pa at det skal gis ny melding dersom behandlingen endres i forhold til de opplysninger
som hggu' tl grurm for personvernombudets vurdering. Endrmgsmcldmger gls via et eget skjema,

h : ersonvern/forsk stud/skjema.html. Det skal ogsi gis melding etter tre ir dersom
prOSJektet fortaatt pagir. Meldinger skal skje skriftlig til ombudet.

Personvernombudet har lagt ut opplysninger om prosjektet i en offentlig database,
http:/ /www.nsd.uib.no/personvern/prosjektoversiktsp.

Personvernombudet vil ved prosjektets avslutning, 31.12.2020, rette en henvendelse angiende status for
behandlingen av personopplysninger.
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Prosjektet er et samarbeid mellom institusjonene:

- Norges idretishogskole

- Hogskolene i Finnmark, Bode, Sogn og Fjordane, Vestfold, Telemark og Hedmark

- Universitetene i Stavanger og Agder, samt NTNU

Norges idrettshogskole (NTH) er koordinerende aktor og databehandlingsansvatlig for prosjektet. Prosjektleder,
ved NIH, er daglig ansvarlig. Det inngis databehandleravialer mellom samarbeidspartene i henhold til
personopplysningsloven § 15,

FORMAL
Formalet med undersekelsen er 4 oke kunnskapen om fysisk aktivitetsniva, fysiske aktivitetsvaner, samt
determinanter for fysisk aktivitet i den voksne delen av den norske befolkningen.

Undersokelsen iverksettes pi initiativ fra Sosial- og helsedirektoratet. Det kan bli aktuelt 4 gjennomfere
oppfolgingsundersokelser om fem og/cller ti 4r, og det kan veere aktuelt 4 utvide datagrunnlaget med
registerdata. Eventuelle nye oppfolginger og/eller utvidelser meldes ombudet i god tid for iverksetting,

UTVALG, INFORMASJON OG SAMTYKKE
Utvalget er et tilfeldig utvalg av cirka 8000 personer. Utvalget trekkes fra Folkeregisteret og av EDB Business
Partner basert pa tillatelse fra Skattedirektoratet.

Utvalget sendes informasjonsskriv og kan samtykke skriftlig til deltakelse.

DATAMATERIALET

Datamaterialet innhentes ved hjelp av sporreskjema, aktivitetsmiler og fysiske tester og malinger. Datamaterialet
inneholder blant annet nava, personnummer, kjonn, alder, etnisk bakgrunn, ytke, inntekt og utdanningsniva,
kommune, royking og snus, medlemskap i idrettslag/ foreninger, kosthold og bruk av TV og PC, fysisk form
(balanse, styrke, bevegelighet og koordinasjon), hoyde, vekt, livvidde, hoftevidde, kroppssammensetning,
blodtrykk samt resultatene fra aktivitetsmaler (akselerometer) som utvalget skal ga med 1 syv dager. '

REGISTRERING, OPPBEVARING OG UTLEVERING

Navn, fodselsir, adresse, fodekommune og fedeland, sivilstatus og antall barn trekkes fra Folkeregisterct.
Informasjonsskriv sendes det trekte utvalget. Det kan gjores en purring til personer som ikke har svart pa forste
foresparsel.

Alle registrerte opplysninger tilknyttet den delen av utvalget som ikke samtykker, anonymiseres umiddelbart etter
at svarfristen pa purringen har utlopt.

Prosjektleder vil ha tilgang til hele datamaterialet. De lokale koordinatorene har tilgang til den delen av
datamatetialet som de er ansvarlige for 4 samle inn. Prosjektets styringsgruppe vil ikke ha tilgang tl
datamaterialet.

Prosjektet forventes avsluttet med rapport 31.01.2009. Datamaterialet skal deretter oppbevares til 31.12.2020
med tanke pi eventuelle oppfolgings- eller utvidede undersokelser. Innen 31.12.2020 anonymiseres
datamaterialet. Anonymisering innebaerer at direkte og indirekte personidentifiserende opplysninger slettes eller
omskrives (grovkategoriseres), samt at kablingsnokkel slettes.

ANDRE TILLATELSER
Prosjektet er godkjent av Regional komité for medisinsk forskningsetikk Midt-Norge (REK ref. S-08046b).



Skatteetaten har gitt tillatelse til 4 trekke utvalget inkludert noen bakgrunnsopplysninger fra Folkeregisteret
(Skatteetatens ref. 2008/167522 /SKDRESF/GTE /341).

KOMMENTAR
Personvernombudet finner at prosjektet kan giennomferes med hjemmel i personopplysningsloven (pol) §§ 8,
forste ledd og 9 a), samtykke.

Informasjonsskrivet per 23.04.2008 er godt utformet og redegjor for alle sider ved prosjektet forutsatt at dato for
anonymisering av data tilfoyes, jf. e-post samme dag.

Trekking og forstegangskontakt med utvalget kan hjemles i personopplysningsloven §§ 8 d) og 9 h). Det vises til
at undersokelsen er p4 oppdrag fra Sosial- og helsedirektoratet og tar sikte pi 4 fremskaffe ny representativ
kunnskap om aktivitet og helse. Trekking og kontakt med et representativt utvalg kan vanskelig gjeres pa mer
skinsom mate enn via Folkeregisteret. Ulempene for de registrerte er minimale da de informeres om trekkingen,
og registrerte opplysninger anonymiseres umiddelbart for de som ikke samtykker innen svarfrist for purringen
har utlept.
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mellom Nasjonalt Folkehelseinstitutt og Sigmund Andersen ved Norges
Idrettshegskole om utlevering av data fra 40-aringsundersekelsene i Sogn og
Fjordane i 1996 ‘

Arkivnr. FHI: 10/1037 Prosjektdatabasenr. 835

PROSJEKTTITTEL

Fysisk aktivitetsniva, fysisk form og risikofaktorer for hjerte- og karsykdommer i Sogn og
Fjordane

PROSJEKTLEDER

Arbeidssted: N_orges Idrettshegskole

Stiiling og navn: Sigmund Alfred Anderssen

Avdeling: Seksjon for idrettsmedisinske fag (SIM)
Adresse: Pb 4014 Ulleval stadion, 0806 OSLO
Telefon: 23262301

E-post. sigmund.anderssen @nih.no

MEDARBEIDERE

Med datatilgang:

Ane K. Solbraa, Stipendiat, NIH, SIM / Hegskulen i Sogn og Fjordane (HSF), Avdeling for
leerarutdanning og idrett (ALI)

Ingar Holme, NIH/Ulleval Sykehus

Sidsel Graff-Iversen, Folkehelseinstituttet

Uten datatilgang:
Jostein Steene-Johannessen, HSF
Geir Kare Resaland, HSF

TIL HVILKET FORMAL OPPLYSNINGENE UTLEVERES/ PROBLEMSTILLING(ER)

Hensikten med studien er & undersgke fysisk aktivitetsniva, fysisk form, risikofaktorer for hjerte-
og karsykdommer, samt sekulzere trender i Sogn og Fjordane. En @nsker & sammenligne
verdier av risikofaktorer for hjerte- og karsykdommer for 40-42 aringer mait med 14 ars
mellomrom, fa individuelle data pa utviklingen av risikofaktorer for hjerte- og karsykdommer over
tid og relatere dem til objektive data om fysisk aktivitet.

KONTRAKTSPERIODE




Kontraktperioden er: 13.10.2010 til 31.10.2014
Det kan sgkes om forlengelse av perioden.

INNHOLDET | FORSKNINGSFILEN

Data fra 40-aringsundersegkelsen i Sogn og Fjordane i 1996, med fglgende variabler:
Alle underspgrsmal fra sparreskjema pa temaene egen helse, endring av helsevaner, reyking
og mosjon. | tillegg blodtrykk, hayde, vekt, totalkolesterol, HDL-kolesterol, triglyserid og glucose.

Dersom prosjektleder far godkjent endringsmelding til REK i ettertid, vil rest-sparsmalene fra
sperreskjema bli utlevert: Sykdom i familien, kaffe/te/alkohol, fett og utdanning,

HJEMMELSGRUNNLAG FOR UTLEVERING OG KOBLING

Behandlingsgrunnlaget til 40-arsundersgkelsen i Sogn og Fjordane i 1996, er hjemlet i
"Hovedkonsesjon for landsomfattende helseundersgkelser” av 13.10.2003 (2003/111-12),
forlenget i brev av 28.1.2010 (ref. 03/00111-43) til 31.12.2011.

Behandlingsgrunnlaget til dette prosjektet, "Fysisk aktivitetsniva, fysisk form og risikofaktorer for
hjerte- og karsykdommer i Sogn og Fjordane”, faller inn under konsesjon for hovedprosjektet
"Kartlegging av fysisk aktivitetsniva og fysisk form i et landsrepresentativt utvalg voksne og
eldre”.

'MOTTAKER FORPLIKTER SEG TIL A OVERHOLDE F@LGENDE VILKAR

o Mottaker kan ikke kople filen pa nytt utover koblingen til egeninnsamlete data, slik det er
beskrevet i sgknaden til FHI av 26.3.2010. Opplysningene skal kun brukes til det formalet
som er oppgitt og skal ikke overlates til andre forskere eller institusjoner uten at disse er
oppfert under "medarbeidere” eller har egen tillatelse.

e Oppbevaring: Opplysningene skal oppbevares betryggende og pa en slik mate at
uvedkommende ikke far tilgang til dem. Det henvises til institusjonens sikkerhetsrutiner som
forutsettes er i samsvar med norsk lov.

o Publisering og annen offentliggjering skal gis i en slik form at enkeltpersoner ikke kan
identifiseres. Bakveisidentifisering eller forsgk pa rekonstruksjon av identitet pa utlevert
materiale er ikke fillatt.

o Sletting: Midlertidig utlevering av datamateriale er vurdert i forhold til at ett bestemt formal er
overensstemmende med registerets/helseundersokelsens formal. Etter at kontraktperioden
er avsluttet, skal data slettes. Dette gjelder ogsa kopier av materialet og eventuelle
avidentifiserte versjoner. Anonymisering er ikke tilstrekkelig.

Frist for sletting av data er 31.10.2014

Skriftlig bekreftelse pa at materialet er blitt slettet skal oversendes Nasjonalt
folkehelseinstitutt v/avdeling for forskningsdata (ILPS). Skjema for sletting av data vil bli
tilsendt prosjektleder.

e Publisering av artikler: Faglig ansvarlig for 40-aringsundersgkelsen, Sidsel Graff-lversen ved
FHI, skal holdes orientert om prosjektets gang ved oversendelse av abstracts (aksepterte)
og vitenskapelige arbeider for publisering. Faglig ansvarlig skal gi tilbakemelding p& mottatte
manuskripter innen to uker etter at artikkelen er bekreftet mottatt. Hvis ikke mottaker far
tilbakemelding innen to uker, kan arbeidet sendes til publisering. Ved publisering skal




forfatter falge Vancouver-reglene. Sgker forplikter seg ved publisering av resultater til enhver
tid & oppgi felgende: 1) Hvilke institusjoner som har samlet inn de aktuelle data. 2) Hvilke
institusjoner som formelt er eiere av materialet.

o Folkehelseinstituttet har ikke ansvar for innhold i publikasjoner, analyser eller konklusjoner
basert pa de utleverte data.

e For gvrig gjelder vilkar i " R102 Utlevering av data til forskning fra konsesjonsbelagte
helseundersokelser, forskningsfiler og andre registre.”

¢ Resultater av analyser av data fra 40-aringsundersgkelsen i Sogn og Fjordane i 1996 kan
ikke bli brukt for kommersielle formal. .

KOSTNADER

Til oppdraget (saksbehandlertid og preparering og ferdigstilling av datafiler) er det medgétt 8
timer 4 kr. 815,- ekskl. mva, totalt kr. 6520 - ekskl. mva. Egen faktura vil bli sendt.
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Sigmund A. Anderssen Wenche Nysfa
Prosjektleder Avdellngsdtrektfar FHI
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KONTRAKTSVEDLEGG
Denne kontrakten er et vedlegg til eksisterende og bindende kontrakt mellom Nasjonalt
folkehelseinstitutt (FHI) og Idrettshggskolen ved Sigmund Anderssen
Dette er et vedlecg til kontrakt signert 13.10.2010

Arkivnummer FHI:  10/1037 Prosjektdatabasenummer: 835
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'Prosjektleder: | Sigmund Anderssen
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mt_— | sigmund.anderssen @nih.no - 7‘
NYE MEDARBEIDERE
 Med datatilgang: ingen nye medarbeidere
\
NYE PROBLEMSTILLINGER, NYE VARIABLER
‘Utvidelsen vil innebazre a innlemme alle de syv SHUS undersgkelsene i Sogn og Fjordane (1975, -80,
-85, -90, -93, -96 og -99) for a se pi sekulzre trender over en periode pa 35 dr, samt 4 fi tilgang til de
‘nasjonale tallene fra samme periode for & kunne se pa forskjeller mellom Sogn og Fjordane og resten
av landet i hele perioden,
PUBLIKASJONER
"Planlagte publikasjoner: T
‘1. Level of physical activity, cardiorespiratory fitness and cardiovascular disease risk factors In a rurat adult
| population in Sogn og Fjordane
2. Secular trends in physical activity and cardiovascular disease risk factors in a 40-42-year-old rural
| population in the west of Norway from 1975 to 2010
! 3. Association between physical activity and cardiovascular disease risk factors in adulthood and objectively
| measured physical aclivity and BMI in middle-age — a 12-year follow-up study
'4. Differences in determinants for physical activity among 40-42-year-olds in a rural population in Western
{Norway and a national population
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Sakshehandler Deres dato Vér dato
Skatteetaten Grethe Telle 16.02.2008 4 4.02.2008
Telefon Deres referanse Vér referanse
22077479 2008/167522 /SKDRESE/GTE
f341
Norges idrettshggskole
Postboks 4014 Ulleval Stadion
0806 Oslo

Folkeregisteropplysninger
Skattedirektoratet viser til Deres brev av 18. februar d.a.

I henhold til lov om folkeregistrering § 14 annet ledd kan folkeregisteropplysninger utleveres
til forskning, dersom det er rimelig, og det ikke medfgrer skade for vedkommendes
interesser. Det er et vilkdr at ansvarlig for undersgkelsen har formell forskerkompetanse,
som amanuensis pa hgyskoleniva eller hgyere. Opplysningene kan ikke benyttes til eller som
en del av kommersiell virksomhet .

Vi tillater med dette at Norges idrettshggskole pa vegne av Sosial- og helsedirektoratet far
trukket et tilfeldig utvalg bestdende av til sammen ca 10 000 personer i alderes 20 til 80+
med norsk statshorgerskap. Det gis tilgang til felgende opplysninger:

- navn

- fpdselsar

- adresseopplysninger. Det gis ikke tilgang til adresser som er underlagt taushetsplikt,
spes.reg. 4,5,60g 7

- fsdekommune og fgdeland

- sivilstatus

- antall barn

Iflg. ligningsloven § 3-13 nr. 3 bokstav a kan Finansdepartementet gi tillatelse til utlevering
av ligningsopplysninger til forskningsformal 1 samsvar med forvaltningsloven § 13 bokstav d.
De ma fglgelig sende sgknad til Finansdepartementet for 4 f3 utlevert inntektsopplysninger.

Opplysningene skal brukes i forbindelse med en nasjonal kartleggingsundersgkelse av fysisk
aktivitetsniva og fysisk form hos den voksne og eldre delen av den norske befolkningen.

Opplysningene hentes fra EDB Business Partner Norge AS, Infobank, 2825 Hamar. Tekniske
og kostnadsmessige spgrsmél mé avklares med leverandgren.

Dersom De gnsker kontakt med leverandgren, kan De ringe 625 80 700 eller sende e-post til
dsf@edb.com. Dette gjelder ogsi nsermere avtale/opplysninger om selve leveringen.

Tillatelsen gis pa folgende vilkér:

Postadresse Besaksadresse Sentralbord
Postboks 6300 Etterstad  Fredrik Selmers vei 4 800 80 000
0603 Oslo Org, nr: 974761076 Telefaks

skattedirektoratet@skatteetaten.no 22077108
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1.  De utleverte data m4 bare brukes til det oppgitte form4l og ma ikke leveres ut til andre.

2. Thenhold til "Instruks for behandling av dokumenter som trenger beskyttelse av andre
grunner enn de som er nevnt i Sikkerhetsloven med forskrifter" (fastsatt ved kgl.res. av
17. mars 1972) har Skattedirektoratet gradert de samlede opplysninger FORTROLIG.
Dette innebzrer at opplysningene m4 oppbevares pé en slik méte at de ikke er
tilgjengelig for uvedkommende.

3. Opplysningene er undergitt taushetsplikt. De m4 s¢grge for at personer som far
kjennskap til innholdet, underskriver en taushetserkleering dersom dette ikke er gjort
tidligere. Et eksemplar av en taushetserklering er vedlagt og skal oppbevares av Dem.

4. Detmaé ikke publiseres resultatet fra undersgkelsen som kan gi opplysninger om
identifiserbare personer.

5.  Dersom intervjuohjektene far et lgpenummer e.l,, skal det fremgi at de via dette
nummeret kan identifisere hvem som har besvart spgrreskjemaet. Det ma videre
opplyses om hva som vil bli gjort med den oversikien som kan identifisere
intervjuobjektene.

6. Nar undersgkelsen er avsluttet, ma alle identifikasjonsopplysninger fjernes fra
disketten o.l., slik at individualopplysninger ikke kan brukes i samband med senere
undersgkelser og /eller kobles sammen med personopplysninger fra andre kilder.

7. Kostnadene med oppdraget kalkuleres av datasentralen og mé dekkes av Dem.

8. Tillatelsen gjelder kun for denne gangen. Dersom De gnsker tilsvarende opplysninger
senere, mé ny sgknad sendes Skattedirektoratet.

Vi ber Dem bekrefte at De godtar og kan oppfylle pkt. 1-8 i tillatelsen. Nér vi har mottatt
dette, vil vi informere distributgren om at tillatelsen formelt er i orden.

Med I}ilsen

-

7
LTSy
Kristid Os 7/
seniorrddgiver
rettsqudelingen Py rihie (ke
CréthidTelle  ©
/

Vedlegg
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N kv am 3 (3334
LA
6 A LA
3 Saksbehandler Deres dato Var dato
SkattEd]re ktoratEt Grethe Telle 04.11.2008 14.11.2008
Telefon Deres referanse Var referanse
22077479 2008/167522/SKDRESF/GTE/
341
Norges Idrettshggskole
Postboks 4014 Ulleval Stadion
0806 Oslo

Folkeregisteropplysninger

# Vi viser til Deres brev av 4. november 2008.

Var tillatelse av 15. juli 2008 utvides til ogsé & gjelde fpdselsnummer.

Med hilsen

.4

Kristin Os
seniorrddgiver

rettsavdelingen : Cﬂ&
Gyethe Telle

Postadresse Beseksadresse

Postboks 6300 Etterstad  Fredrik Selmers vei 4 .

0603 Oslo Org. nr: 974761076
skattedirektoratet@skatteetaten.no

Sentralbord
800 80 000
Telefaks

22077108
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Kartlegging aktivitet Norge

%} Fgrespurnad om deltaking i Kan1 %}

- ei kartleggingsundersgking av fysisk aktivitet
og fysisk form blant vaksne og eldre
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Kanl —Hoveddel- 2008-04-25

Kva er Kan1-undersgkinga?

Kan1 er ei landsomfattande kartlegging av
aktivitetsniva og fysisk form hja
befolkninga. Vi har i dag ikkje god nok
informasjon pa dette feltet til a kunne
beskrive utviklingstrekk i
befolkningsgrupper og geografiske omrade
og forskjellar mellom dei. Denne
undersgkinga er eitt ledd i
Helsedirektoratet si Handlingsplan for
fysisk aktivitet, der eit av hovudmala er a
etablere eit system for a kartleggje det
fysiske aktivitetsnivaet i befolkninga.
Undersgkinga skal gjennomferast over
heile landet i lgpet av 2008 og 2009 og
blir utfert av desse hagskulane og
universiteta:

Hegskolen i Finnmark
Hagskolen i Bode
NTNU Trondheim
Hogskolen i

Sogn og Fjordane
Universitetet i Stavanger
Universitetet i Agder
Hagskolen i Telemark
Hagskolen i Vestfold
Norges idrettshagskole
0. Hegskolen i Hedmark

PO

= O NS

Kva inneber det for deg a delta i
undersgkinga?

Det inneber at du svarar pa eit
sparjeskjema og gar med ein
aktivitetsmalar i sju dagar.
Aktivitetsmalaren er eit lite og lett
apparat som du ber i eit elastisk belte
rundt livet (sja bilde pa neste side). Du
gar med malaren i 7 dagar og returnerer
han deretter saman med spgrjeskjemaet i
vedlagt returkonvolutt (Fase 1). |
etterkant av Fase 1 vil om lag 1/4 av
deltakarane bli tilfeldig trekte ut og
inviterte til & gjennomfare ei
tilleggsundersgking av fysisk form

(Fase 2). Du kan delta i den farste delen
av undersgkinga, og seie nei til vidare
deltaking.

KAN du delta?

Vel du a delta i Kan1-undersgkinga, bidreg
du med viktig og ny kunnskap om
aktivitetsniva og fysisk form i befolkninga.

Alle kan delta, uavhengig om ein ser pa
seg sjalv som fysisk aktiv eller ikkje.

Formalet med undersgkinga er a
kartleggje eit utval som representerer
heile befolkninga, ikkje berre den delen
som er mest aktiv.

Fordeler og ulemper

Deltek du i undersgkinga, far du i
etterkant ei detaljert tilbakemelding pa
eige aktivitetsniva. Du vil blant anna sja
om du oppfyller tilraddingane fra
Helsedirektoratet for fysisk aktivitet.
Dersom du blir invitert til vidare deltaking
i Fase 2, vil du fa tilbakemelding pa eiga
fysisk form. Test av fysisk form i Fase 2
kan gje deltakarar noko ubehag, da ein
skal utfgre enkelte gvingar med hgg
intensitet.

Kva skjer med informasjonen om deg?
All informasjon som blir innsamla om deg,
blir behandla etter gjeldande lover og
forskrifter. Alle medarbeidarar i
undersgkinga har teieplikt, og
opplysningane som blir innsamla, vil berre
bli brukte til godkjende forskingsformal.
Sja avsnittet om personvern pa neste side
for meir informasjon.

Frivillig deltaking

Det er frivillig & delta i undersgkinga. Du
kan nar som helst trekkje deg utan a gje
nokon grunn. Dersom du gnskjer a delta,
underteiknar du samtykkeerklaeringa pa
siste sida.
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Kriterium for deltaking
Du ma vera over 20 ar, bu i Noreg og vera
norsk statsborgar.

Tidsplan

| perioden april til november 2008 sender
vi spgrjeskjema og aktivitetsmalar til
deltakaren. Denne delen av undersgkinga
skjer berre per post og blir kalla Fase 1.
Eit tilfeldig utval av deltakarane i Fase 1
(omtrent 1/4) blir inviterte til ei
undersgking av fysisk form (Fase 2). Fase
2 vil finne stad to til seks manader etter
hovudundersgkinga. Det er fullt mogleg a
seie nei til deltaking i Fase 2, sjolv om ein
har delteke i Fase 1.

Moglege biverknader

Det er ingen kjende biverknader ved a
delta i undersgkinga. Test av fysisk form i
Fase 2 kan gje noko ubehag, fordi ein skal
utfere enkelte gvingar med hag
intensitet. Eventuelle reiseutgifter for
deltakarar som blir inviterte til deltaking i
Fase 2, blir dekte av undersgkinga.

Personvern

Undersgkinga er godkjend av Regional
komité for medisinsk og helsefaglig
forskningsetikk Helseregion Ser avdeling
B, REK Ser B. Undersgkinga er tilradd av
personvernombodet for forsking, Norsk
samfunnsvitenskapelig datatjeneste A/S.

Opplysningar som blir registrerte om deg,
er personalia som alder, kjgnn, sivil status
og etnisitet, i tillegg til opplysningar om
blant anna aktivitet, kosthald og helse. Du
kan vere trygg pa at informasjonen du
bidreg med til undersgkinga, blir
behandla med respekt for personvern og
privatliv, og i samsvar med lover og
forskrifter.

Innsamla opplysningar blir oppbevarte slik
at namn er erstatta med ein kode som
viser til ei separat namneliste. Det er
berre autorisert personell knytt til
prosjektet som har tilgang til namnelista
og som kan finne tilbake til deg. Det vil
ikkje vere mogleg a identifisere deg i

resultata av undersgkinga nar dei blir
publiserte.

Rett til innsyn og sletting av
opplysningar om deg og sletting av
praver

Viss du seier ja til & delta i undersgkinga,
har du rett til a fa innsyn i kva for
opplysningar som er registrerte om deg.
Du har vidare rett til a fa korrigert
eventuelle feil i dei opplysningane vi har
registrert. Dersom du trekkjer deg fra
undersgkinga, kan du krevje a fa sletta
innsamla prever og opplysningar, med
mindre opplysningane allereie er gatt inn
i analysar eller brukte i vitskaplege
publikasjonar.

Det kan bli aktuelt a hente inn
opplysningar om deg fra nasjonale
helseregister: Skade-, kreft-, dedsarsaks-
og reseptregisteret. Vi ber om layve fra
deg til & hente inn tilleggsinformasjon fra
desse registra. Alle innsamla opplysningar
blir anonymiserte seinast innan
31.12.2020, med mindre vi fer det har
kontakta deg med farespurnad om noko
anna.

@konomi og Helsedirektoratet si rolle
Undersgkinga er finansiert og initiert av
Helsedirektoratet.

Bilde 1 og 2. Aktivitetsmalaren i bruk
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Samtykke til deltaking i undersekinga

Dette eksemplaret skriv du under og returnerer i vedlagde svarkonvolutt.
Den returnerte samtykkeerklaeringa blir oppbevart pa ein nedlast stad.

Vennligst returner skjemaet innan
Eg er villig til a delta i undersgkinga
Ver vennleg a fylle ut opplysningane nedanfor:

(skriv tydeleg, helst med blokkbokstavar)

Fornamn:

Etternamn:

(Signer her)

Eg stadfestar a ha gjeve informasjon om undersgkinga

Professor Sigmund Alfred Anderssen
Prosjektleiar

Seksjon for idrettsmedisin

Noregs idrettshagskole

kartlegging aktivitet Norge




Kartheqging aktivitet Norge

Invitasjon til den norske kartleggingsundersgkinga

| lgpet av 2008-09 skal det gjennomfgrast ei nasjonal undersgking for a kartlegge
fysisk aktivitetsniva og fysisk form i den vaksne og eldre delen av befolkninga.
Undersgkinga er i gangsett av Helsedirektoratet og blir administrert av Norges
idrettshggskole. Den blir utfgrt lokalt ved 10 ulike hggskular og universitet i
Noreg og Hggskulen i Sogn og Fjordane gjennomfgrer undersgkinga her i fylket.

Du er ein av rundt 1400 tilfeldig valde frA Sogn og Fjordane i alderen 20-85 ar
som blir inviterte til & delta. Det er viktig for oss & fa informasjon om ditt
aktivitetsniva uansett kor mykje eller lite fysisk aktiv du er. Ved a delta bidreg du
til & auke kunnskapen om fysisk aktivitet og helse. Slik informasjon er viktig for a
kunne leggje til rette for helsefremmande fysisk aktivitet i befolkninga.

Alle svar og data vil bli behandla anonymt. Undersgkinga er godkjend av
Regional komité for medisinsk og helsefagleg forskingsetikk og Datatilsynet. Me
hapar du tek deg tid til & lese det vedlagte informasjonsskrivet der du finn meir
informasjon om kva undersgkinga inneber.

Dersom du deltek i undersgkinga vil du vil fa tilbakemelding om ditt aktivitetsniva.

Deltakarane i Sogn og Fjordane blir med i en trekning av 1 flott sykkel og 2
gavekort a kr 2000.

Me haper du vil delta!

Med venleg helsing

Ane Kristiansen Solbraa
Prosjektkoordinator Sogn og Fjordane
Hagskulen i Sogn og Fjordane

Har du har spgrsmal kring undersgkinga, ta gjerne kontakt pa:
Email: kan@hisf.no Telefon: 90953275 eller 57676081

Sja www.nih.no/kan for meir informasjon om undersgkinga



Invitasjon til deltaking i
kartleggingsundersgkinga,
fase 2

Tusen takk for at du deltok i fase 1 av
kartleggingsundersgkinga der du gjekk
med aktivitetsmalar og svarte pa
sperjeskjema. Vi vil no invitera deg til
vidare deltaking i undersgkinga ved a
delta pa ei personleg helse-
undersgking ved Hggskulen i Sogn og
Fjordane.

Kva gar undersgkinga ut pa?

Undersgkinga inneheld ulike delar,

mellom anna maling av

e lungefunksjon

e blodtrykk

e hjartefunksjon i kvile og under
aktivitet ved gange pa tredemalle

o fysisk form

| tillegg skal du ta ein blodprgve og
gjennomfgra enkle gvingar som
kartlegg balanse, styrke og rersle

Undersgkinga tek totalt ca 1 %2 time.

A\
Kan'1

Kartlegging aktivitet Norge

Kvifor delta?

e Undersgking av eiga helse

e Forebygging av framtidige helse-
problem

e Du gjer ein viktig innsats for
forsking

Tilbakemelding

Du vil fa ein munnleg tilbakemelding
av testleiar i hgve din helsestatus og
fysiske form.

Alle er like viktige!

Det er viktig at flest mogleg deltek i
helseundersgkinga. Undersgkinga passar
for alle personar, uansett alder og
funksjonsniva. Undersgkinga blir tilpassa
den einskilde deltakar og ein
gjennomfarer kun dei testane ein sjolv
ynskjer. Kvar deltakar er like viktig,
uansett om ein er ung eller gamal, frisk
eller sjuk.




Praktiske opplysingar

Ein representant fra hagskulen vil
om kort tid ta kontakt per telefon
for a svare pa spagrsmal, og eventuelt
avtale eit tidspunkt for
helseundersgkinga.

Etter telefonsamtalen vil du motta
skriftleg stadfesting pa oppmsgtestad
og tidspunkt.

Undersgkinga er  gratis. Ved
frammgte vil kvalifisert personell
rettleie deg gjennom undersgkinga.

Litt informasjon om dei ulike del-
undersgkingane

Lungefunksjon

Du skal puste sa hardt du klarar i eit
apparat. Mengde luft som blir blast ut
er eit mal pa korleis lungene dine
fungerar.

Blodtrykk
Blodtrykket blir malt pa overarmen i
kvile og under aktivitet.

Blodprove

Det blir tatt ein blodpreve for a
analysere blodverdiar som kolesterol,
glukose og triglyserid.

Uthald

Uthald blir malt ved gange pa
tredemolle. Undervegs vil utandings-
gassar bli analysert og deltakaren far
eit mal pa eigen kondisjon.

Kartlegging aktivitet Norge

Rorsle og styrke

Til slutt i undersgkinga blir det
gjennomfert eit testbatteri som
inneheld enkle  malingar  som

registrerer balanse, styrke og rarsle.
Eksempel er maling av gripestyrke i
hand, og rersle i nakke og skulder.

=

Kva blir opplysningane nytta til?
Opplysningane fra undersgkinga vil
kun bli brukt til forskning, og det vil
ikkje vaere mogleg a identifisere
enkeltpersonar ut ifra resultata. |
1995-1996  gjennomferte  Statens
Helseundersgkelser ei  screening-
undersgking i Sogn og Fjordane der
ditt arskull var inkludert. Viss du
deltok i undersgkinga i 1996, ber vi
om lgyve til a koble resultata dine i
Kan1 opp til helseopplysningane fra
1996.

Ta kontakt!
Dersom du lurer pa noko, kontakt:

Ane Kristiansen Solbraa
Prosjektkoordinator Sogn og Fjordane

Kontor: 57 67 60 81
Mobil: 9095 32 75
E-post: ane.solbraa@hisf.no



mailto:ane.solbraa@hisf.no

Samtykke

Takk for at du deltek i fase 2 i Kan-prosjektet. Denne delen av studien inneheld fglgjande:
maling av blodtrykk, blodprave, lungefunksjon, test av uthald, rarsle, balanse og styrke. |
tilegg vil vi ta mal relatert til hggde og vekt.

Videre gnsker vi & koble resultata fra Kan1 undersgkinga opp til tidlegare innsamla
helseopplysningar. 1 1996 gjennomfgrte Statens Helseundersgkelser ei screeningundersgking i
Sogn og Fjordane. Ditt arskull var inkludert i denne screeningundersgkinga. Viss du deltok i
undersgkinga i 1996 ber vi om Igyve til & koble resultata dine fra Kan1 opp til
helseopplysningane fra 1996. Dette vil gjelde for blodtrykk, total kolesterol, HDL-kolesterol,
triglyserid og glukose, fysisk aktivitet fra sparjeskjema, hagde, vekt, evt. reykevanar, evt.
tidlegare hjarte- og karsjukdom/diabetes. Innsamla opplysningar oppbevarast avidentifisert.

Blodprgvene som blir tatt og informasjonen fra dette materialet vil bli lagra i ein
forskningsbiobank ved Norges idrettshggskole. Viss du seier ja til & delta i studien, gir du
ogsé samtykke til at det biologiske materialet og analyseresultata inngar i biobanken.
Professor Sigmund A. Anderssen er ansvarshavende for forskningsbiobanken. Biobanken
planleggast & vare ut 2010. Etter dette vil materialet og opplysningane bli destruert og sletta
etter interne retningslinjer.

Eg samtykker til & delta i studien og til at resultata fra Kan 1 blir kobla opp til
helseopplysningane fra 1996.

Signatur

Etternamn: Fornamn: Fadt:

Heimeadresse:

TIf (heim): E-mailadresse:

TIf (mobil):

Namn naraste pargrande:

TIf naeraste pargrande:




Egenerklzring

Dine idretts- og mosjonsvanar:

JA NEI
(0 [ 1.Mosjonerer du regelmessig med lettare kondisjonsaktivitetar (f.eks gaturar, lett
jogging)?
[0 [ 2. Drivdu regelmessig hardare kondisjonstrening og/eller konkurrer i kondisjonsidrettar?
(] [ 1. Kjennerdu til at du har ein hjartesjukdom?
[1 [ 2. Henderdetdu far brystsmerter i kvile eller i samband med fysisk aktivitet?
(] [J 3. Kjennerdutil at du har hagt blodtrykk?
[ ] [0 4. Brukerdu for tiden medisiner for hagt blodtrykk eller hjartesjukdom
(f.eks. vanndrivande tablettar)?
(] [ 5. Harnokon av dine foreldre, sgsken eller barn fatt hjarteinfarkt eller dedd
plutselig (fer fylte 55 ar for menn og 65 for kvinner)?
(] [J 6. Raykerdu?
(] [ 7. Kjennerdu til om du har hggt kolesterolniva i blodet?
(] [ 8. Hardubesvimtilgpetav dei siste 6 ménader?
(1 [ 9. Hender detdu mister balansen pa grunn av svimmelheit?
[ ] [J 10. Har du sukkersykje (diabetes)?
(] [ 11. Kjenner du til nokon annan grunn til at di deltaking i prosjektet kan
medfgre helse- eller skaderisiko?
Har du ein sjukdom du tar medisinar for __ JA __NEI

Viss JA, kva slags medisinar:

Gi beskjed straks dersom din helsesituasjon forandrar seg fra no og til undersgkinga er ferdig.
Dine eventuelle kommentarar til spgrsmala eller andre relevante opplysningar om eigen
helsesituasjon med tanke pa a gjennomfare fysiske testar:

Stad og dato

Underskrift
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Vi skriv til deg fordi du var invitert til 4 delta i Kartleggingsundersgkinga av fysisk aktivitet
og fysisk form blant vaksne og eldre (Kan1) i 2008-2010. Ditt &rskull var ogsa invitert til &
delta i ei underseking Statens helseundersekelser gjorde i Sogn og Fjordane i 1996. Nokre av
dykk deltok ogsé i helseundersokingar i 1970- og 1980-ara. Hagskulen i Sogn og Fjordane
(HSF), Norges idrettshagskole og Folkehelseinstituttet samarbeider no om eit prosjekt for &
undersake utvikling i helsevanar og risikofaktorar for hjarte- og karsjukdom i Sogn og
Fjordane basett pa dei nemnde undersekingane,

Nokre av dykk samtykka til kopling av opplysningar fra tidlegare innsamla data varen /
hausten 2010. Ferespurnaden du far no omfattar nokre fleire helseopplysningar og moglegheit
for kopling mot fleire helseregister. Vi gir derfor moglegheit for reservasjon.

UNDERS@KINGAS HENSIKT

Kanl-undersekinga hadde som hensikt & kartlegge fysisk aktivitetsniva, fysisk form,
medbestemmande faktorar for fysisk aktivitet og risiko for hjarte- og karsjukdom blant vaksne
i Sogn og Fjordane. Undersekinga inneheldt utfylling av sporjeskjema og registrering av
fysisk aktivitet med ein aktivitetsmalar for alle deltakarane, samt at nokre av deltakarane ogsa
giennomfarte testing av helserelatert fysisk form.

For & fa kjennskap til endringar i helsevanar og risikofaktorar for hjarte- og karsjukdom over
tid og samanheng mellom desse og seinare helse og sjukdom, enskjer vi & kople tidlegare
innsamla opplysningar om deg, samt & kople desse opp mot opplysningar fra nasjonale
helseregister som til demes dedsérsaks-, kreft- og reseptregisteret.

For deg som deltok i KanI-undersekinga vil opplysningane bli kopla til data fr4 sperjeskjema
og milingar i Kanl.

FRIVILLIG DELTAKING

Vi vil informere deg om denne undersekinga, og at du kan si nei viss du ikkje vil at
opplysningar om deg blir kopla. Viss du vil reservere deg mot koplinga, returnerer du
reservasjonen som ligg vedlagt dette brevet innan 2 veker og seinast 14. mars 2011. Porto er
betalt pa forehand.

Viss du tillet at vi koplar opplysningane dine treng du ikkje sende inn noko.



ANONYMITET OG KONFIDENSIELL BEHANDLING
Opplysningar som blir registrert om deg vil bli anonymisert. Det vil scic at namn,
fodselsnummer eller andre direkte gjenkjennande opplysningar blir sletta for

helseopplysningane blir tilgjengeleg for forskaren. Det vil ikkje vare mogleg a identifisere
deg i resultata fra undersgkinga nér desse publiserast.

KONTAKTINFORMASION
Dersom du har spersmal om undersekinga og koplinga til tidlegare innsamla opplysningar,
kan du ta kontakt med doktorgradsstipendiat Ane Solbraa pé e-post ane.solbraa@hisf.no.

Vennleg helsing

S KW.(,Q didwr- |7 MY S ot

Sigmund A. Anderssen Sidsel Graff-Iversen Ane K. Solbraa
Professor, prosjektleiar Forskar Doktorgradsstipendiat
Norges idrettshogskole/HSF Folkehelseinstituttet Norges idrettshagskole/HSF






Appendix III:

Questionnaires NHSS

Main questionnaire and additional questionnaire Kanl and Kan1S&Fj






NHSS 1975 and 1980

A
Har De, eller har De hatt :

Hjerteinfarkt.? R

Annen hjertesykdom ? . .. . . ... . ...
Areforkalkning i bena? . . . ... ... ..
Hijerneslag? g
Sukkersyke? ... ... .
Er De under behandling fors
Heyt blodtrpkk ® | . oo vy v v o
Bruker De:
Nitroglycerin?

B

ans De ar smerter ellg,r ubehag i brystet
gange , pleier D

1 Stange® | . ... vommenonss on o
2 Saktne farten? . YEEGE ST
3 Fortsette i samme takt?

Hvis De stanser ellerjaktne.r farten,

forsvmner smerten
1 Etter mindre enn 10 minutter ? . ...

D

Reyker De daglig for tiden ?

E;lssvz\’/_aae:. var ,JA" pa forrige sporsmal,

Royker De sigaretter daglig? .. .

(héndrullede eller fabrikiframsti Ite)
Hvis De ikke royker sigaretter na, besvar da.

Har De reykt sigaretter daglig tidligere 7 .

Hyis De svarte , JA", hvor lenge er det
siden De sluttet?’

i Mindre enn 3 mipeder?
T A mineder - 138¢ ¢
3 1 = 5 #¢?

4 Mer enn B ar?

Besvares av dem som royker na eller har
rpyikt tidligere :

Hvor mange ar tnlsammo_n har De 37
revkt daglig ? s BEE 3

Hvor mange sigaretter r‘b ker eller
roykte & daggl % Y artall pr. dag se.u

(handrullede + fabrlkk{ramstllte)

Ravyker De noe annet enn sigaretter daglig?
Sigarer eller serutter /cigarillos? . |
Pl'pe B e

Hvis De reyker pipe, hvor mange akker
tobalkk (Sogram\Pbru er De i pipa Ple uke ?

s 83

5«

Oppgi gjennomsnittlig antall pakker pr.uke

JA INE

2 Etter mer enn 10 minutter ? | .

Far De smerter i tykileggen nar De :
Gar? .o

Hvis De fdr leggsmerter, besvar da.:

Forverres smertene vad raskere.
tempo eller | bakker

Gir smertene seg nir De stopper 7 . .
Har De vanligvis:

Hoste om morgenen?

Oppspytt fra brystet om morgenen? ..

C

%evegelse og kroppslig anstrengelse i
eres fritid.
Hvis aktiviteten varjerer meget f.eks.

mellom semmer og vinter s ta et
gJennomsmbt.

Spersmalet gjelder bare det siste Jret.
Sett kryss i den ruten hvor JA" passer best.

1 LQSEF ser pa herns-(rl eller annen
stilles/ttende beskjeftigelse * .. . ..

2 Spaserer, sylcler ellar beveger Dem
annen m3te minst 4 timer | uken? ! .
(Heﬂ medregnas ogsa gamg eller sYkhng)
+l arbeidestedet , sendagsturer m.m.

3 Driver mos cnsudrett tyngre ha e-
arbeid e. L| Yng g

E

Har De vanligvis skiftarbeid eller nattarbeid?,,

Kan De vanligvis komme hjem {ra arbeidet:
Hver dag ?
Hver helg ?

Har De i perloder Iengre arbeldsdagef
enn vanlig? .

k F.eke.
Har De i lopet av siste &ret hatt:
Settkryss | den ruten hvor,JA” passer best.

1 Overveiende stillesittende arbeid? ..
(f.eks. skrivebordsarb., urmakerarb., montering )

under se nongaske. ,onnearbeid \

2 Arbeid som krever at. De gar mye? | .

7"

(§.aks, akspaditorard,, lott industriarb., undervisn.)

3 Arberd hvor De gir og lofter mye? . |
(f.aks. postbud, tyngre industnarb., bwningsars.)
4 Tungt kroppsarbeid 2 . .. . .. .
(§.eks. skogsarbeid, Lungt‘,,mdbruksurb tunat
bygningsart )
Har De i lepetav de siste 12mnd méttet

Iytte fra hjemstedet pd grunn av
arandrmga arbeidssituaslonen? & % i & s

Har De | lgpet av de slsbe 12 mnd f3LL
arbeids|edighetst.rygd

Er De for tiden 5\«kmeldt elier {—Er De
attferingspenger? .

Har De {ull eller delvis uferepenspn B o

%

.7

76

(Herk at v.rk-omhe-ben alial Ve m-.—.,t)
4 Eimer | uker.

4 Trener hardt eller driver konkurransae -
ldl’ﬁtt regelmassug og f ere ganger
i uken? . R

F

Har en eller {lere av foreldre eller sasken
hatt hlertelnfarkt (sar p3 hjertet)
eller angina pectoris (hjertekrampe) ?

NEI

Nnd

Hur noe Deres husstand (utenom

Dem cslv? vart (nnkalt til nermere under-
sekelse hos distriktslegen etter forrige
hjerte-kar undemwl«jﬁe ?

Bo

JA INEI




MELDING OM SKJERMBILDEFOTOGRAFERING
OG HIJERTE-KARUNDERS@KELSE

(Gjelder bare den person brevet er adressert til)

Skjermbildefotograferingen kommer n3 til

Deres distrikt.

Tid og sied for Deres frammete vil De finne
nedenfor.

Denne gangen vil en del av befolkningen ogsé
fa tilbud om hjerte-karundersekelse. De tilherer
denne gruppe. En orientering om undersekelsen
er gitt i vedlagte brosijyre.

Vennligst fyll ut sperreskjemaet pd baksiden

r 1 og ta det med til undersekelsen. Ta ogsd med
skjermbildebevis, tuberkulinkort eller helsebok
om De har.
Fraveer bes eventuelt meldt pa vedlagte seddel.
Med hilsen
L =k HELSERADET FYLKESLEGEN
~ STATENS SKJERMBILDEFOTOGRAFERING
Fedt dato Personnr. Kommune Kretsnr,
Farste
bokstav
Motested Kjann etternavn Dag og dato Klokkeslett |
SKRIV IKKE HERI
T.8.M: L 1 M1 1 S S/ | NS e S e e e e
17 8 9 24 26 a0 31 82
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FAMILIE

hjerteinfarkt (sér pd hjertet) oller angina

EGEN SYKDOM

Har De, eller har De hatt:

Fierigimark? . =
Angiina pecloris WMW}?
Hiarnaslag? .

Sukkersyke? ........
Er De undsr behandling for:

Haiyt BiodtrykK? oo s vmeminmmmnanisvnnsinis oo

Bruker Da:

SYMPTOMER

Féar De smester sijer ubebias | brysiet nir De:

Gér | hakker trapper eller
fart pé flat mark?.........
GAr | vanlig takt pd flat ma

Dersom De fér smerier eller vondt
i brystet vod ganga plsrar Pa da &
Stoppa? .. S5
Sakine farien?. .- E
Fortsetta Isamm&bakr;’ R R

Darsom De stopper aller saktner farten,
forsvinner smartens da:

PR

Har De vanl'lgvu.
Owspw fra brystet om morgenen? -
MOSJON

Bevegelse pg kroppslig ansirengeise i Daros
fritld.Hvis ghtiviteten varierermegat f.aks, mel-
jom sommer og vinter, & la et gjennomsnith.

Jelder hare det siste srot.
Sett kryss | den ruta hvor cdde pRsser best
Leser, ser pd farsyn allar annan
stIlsane boskjaftigelse? .

Spasergy, sykler sllerbe\tegarnampé
annen Tnte mins) 4 Yimer vk L.
{Her skel De ogs8 regne med Bag el

spkilng B Arbeidsstedel. sandpgsiurer mum.)

Driver mosjonsidratt, tyngre hagearbeid el ?..

(Merk at gkiivitaten skal vase mingt
4 timer | uka)

Trener hardl eller driver mmmn
regelmessia og Here ganger i uka? .

Hvor ofte bruker De sait kjolt

ellar sait figk Ul middag?

St wrpss |t ruta ver <3 passor Dest
Aldri eller sjeldnere enn en gang
imaneden.....
Opptil en gnrlgluka
Opptl 1o ganger i uka .
Meremmgangafldm

Huor ofte pigier Da stre elksira Eill‘l

et middagsmaten?

Mmldmmm-#\ppwm
Sjelden gllar aldr ..
fu cgtdaﬁuoﬂe
Alltid eller nestan ﬂlh‘.ld

margarin @ller smor bruker De tll

Hva slegs
uanlis pé brod?
Selt kryss | den ruta hvor «JA» passor bast
g':lwker ikke smer eller margarinpa brad ...

Wk (Seft) margarin ...
Smar/margarin blanding .. ...,

Hva slags fatt bliv til vanlig bruk 41,

matiaging | Deres husholdning?

Selt kryss | den ruta hvor ~JA- passer bast
Smuar eller hard margarin .. ...
Myk (Soft) margarin eller olje.....
Smm’rnaraaﬂn uanding S

Har en eljer flere av loreldre elier spsken patt
pectoris (hiertekrampe)? . ooiimrniniiens

Etler mindre cnn 10 minutler? . ............
Etter mer enn 10 minutier?.........cooeein

12

Hvor mange kopper kaffe drikker D2 ,

NHSS 1985

= e

p—

i ﬂ‘f}VKING

Reyker De daglig 150 YE02 cov. s 1esemsennione w
Huis swvaret oF oJ &, svar da pa detle:

Agyker De sigarstiar dagig? ...

{hdviogilt aler tanriddamanine)
Hyis De ikke royker sigaretter na,
pesvar da:

Har De reykt sigaretter daglig tidligere? . ... 3

Hvis De svarte «JA», hvor lenge ar det
ziden De sluttet?
3 maneder - ‘h&r"
1=5 ar?..
Mer enn 5 &7..

Begvares av dem som reyker na eller
aom har reykt tidligere:
or -Ar tilsammen har
roykt daglig? .
Huor mange sigaretter rgyker eller
rdykte Do da E ? -
Oppai tallet pa sigaretter dedfig ... \ix BE
lhandrullnt + tabrikkframatilbe)
Royker De noe annat enn sigaretter daglig?

Sigarar allar san.rltmiaigawilea? Smrn e veon oA
PFipe? .. et e 41

Hvis Da royker pipe. hvor mange pakker
tobakk (650 gram) briuker De | pipa
pr. uke?
Oppogi gpﬂnomnbﬂﬂng amaﬂ
pakker pr. uke ...

T ]

B A PR RS

Al B

s D

N T e ek L e A

trara

vantiquiz daglia?

Sott kryss i dan nita hvel «JA» passer bast f
Dﬂltlvarlltkekarlf& aﬂlarmr!dra '
e T R R e
1-I-imppﬂl‘.'
5 = B kopper
9 efler flere kopper .. ..

Hya slngs ﬁaﬂt ﬂnkkw Ba -aam'rgw d’.\uﬁg‘?
Kokekatte .. A8

ARBEID

Har De i tav de gisle 12
maneder fatt arbeidsiedighotatrygd? .. 1]
Er De tor Yiden Sykmeit, elier
fér De atHoringepanger? ... ..o . B2
Har De full elier dels Ufarepensjon? .........-.,.. 53

Har (e vanhgvis skillarbeid gller

(1T o e G Ly
Har D= | def siste dret hatt:

Seft KIyEs | dan ruta ivor «JAs passer best

For dat masie stllesittende arbeid? . v 55
M&mwmmm mﬁﬁm
Arbeid som krever &t De gfr mye? .

{f.eks, ekapeditorarh,, kit indugirarb., muman.l
Arbeid wor De gdr og lefter mye? .. .
(Feks. postbud, lyngre industriarb.. kwﬂmﬂm
Tungt kroppsarbeid?
;rmmwhm wﬂwmni

Er husmorarbeid hovedyret Deres?... v renoe. . 88
ETTERUNDERSOKELSE

Hvis denne helssundersgkelsen viser at
De bor undersokes nErmera:

Huilken almenprak isetends lege gnekar
Do ga & bl hervist 81?




NHSS 1990 and 1993

Far De smerler eller ubehag i brystet nar De:
Gar | hakker. trapper ella
fort pa flal mark? _. .. B .
Gar i vanlig takt pa Hat mark® .. ........... 31

Dersom De [ar smerter eller vondt
i brystet ved gange, pleier De da 4
F2{[6Ta] 4] R R S R R R
Sakine Tartan T s s ersniis s v
Fortsette | samma fakt?. . ... ... ...,
Dersom De stopper eller saktner farten,
farsvinner smertens da:
Etter mindre enn 10 minutter?
Etter mer enn 10 minutter? .. oooooooo o

Har De vanligvis:
Floste cm margenan? ...
Oppapyll ra breslal am marganen? .

Eevegelse og kroppslig anstrengelse i Deres
friticd, Hvis aktiviteten varicrer meget f.eks. mel-
lom sommer og vinter. sa ta et gjennomsnitt.
Sporsmalel glelder bare'det siste drel.
Sett liryss | den ruta huar <8 peEser beat
Leser, ser ga figrnsyn ellar annen
stillesittende beskjeftigelse? ... ... ... ..

|
|
Spasercr. sykler aller beveger Dam pd |
annan mate mingt 4 tmer iuka® ..o
{Her skal De ogsd regne med gang eller
sykling HI arbeldsstedet, sendagsiurer mom.) |
|
[

Crivar mosjonsidratt, lyngre hagearbeid el? .

Merk Al aklivleien skal vare mins
A firmer i ukad

Trenar harcdt sler driver konkurransaidrett

ragalmessiy og flere ganger i uka? oL |
E SALT/FETT
Hvor ofte bruker De salt kjatt |

elier salt fisk til middag?

Sall kryss | den ruta hear « )b passes besl
Akdri eller sjeldners enn en gang
MAREHEN L s R TR
[ oo |- T T | 1= et
Cpphl a gangar Tuka ... 0o
Mer enn to ganger fuka ..,

Hvor ofte pleier De stre ekstra salt
pd middagsmaten? I
Sell kryss i don ol bvor o passer best |
Sjelden eller aldei ... oLl
Al agttilallersetias: Sl e e A
At eller nesten alllid . ...
Hva slags margarin eller smor bruker De &l
varllyg pa bred?
Bell keyss §oden ruta hwor oM passer besl
Bruker iklke smer eller margarin pa bred ... 2
Hard marggann. ... ..
hdyke (Soft) margarin . ... .
Smar/margarin blanding ... ..o oo oL

Huva slags fett blir til vanlig brukt til

matlaging | Deres husholdning?

Sett kryse i den rutz hvor ol passer best
Smer eller hard margarin. . ... .....o..o..
hdyk (Softh margarin eller offe . ... . ...
SmarSmargarin blanding .. ..o oL

& oe

=

PR L

B

PR

n

A FAMILIE F REYKING
Har en eller flere av foreldre eller sosken hatt JA [ NEIVET Foyker De -
hjerteinfarkt (sar pa hiertet) eller angina IKKE Sigaretter daglig? ... ... TR at
pectoris (hjertekrampe) 7. e e veninrennen 1 | et LR R e B
Sigarer eller serutter/sigarillos daglig? ... ... a2
B EGEN SVKDOM PiDE daglig? ............................. 13
Hvis De ikke royker daglig na, besvar da:
Har De, eller har De hatt: CIATHED Har De raykt daglig bdligers? ... ..., ..., 34
Hierteinfarkt? ... ... ... .. T o= H_vis De svarte «lf:= hvor lenge er det
Angina pactorishjartakramps) * o i siden De sluttet?
[ g B A T o b s s e e Mindre enn 1 4r? . 38
Sukkarsyka?. ..ot L Mer enn 1 ar?.. .
Huis De har sukkersyke, i hvilket ar W Besvares av dem som royker na eller
| ble diagnosen stillet? .....u.veeiciieviiieiininn 17 | 19— som har raykt tidligere:
Hyar mange & tilsammen har
Er De under medikamentell behandling | JA [MEY De roykt daglig? ... ._........ ag
far heyt blodtrykk?........ o ATk R a2 e e |
Hvor mange sigarstier revker aller
raykle De daglig?
| C SYMPTOMER Oppai tallet pa sigaretter daglig .. .......... a8

Thandrullet = fabrikkdramstilta)

G KAFFE

Hvor mange kopper kaffe drikker De
vanligvis daglig?
Sett kryss o den rula heore )i passer hest
Drikkar ikke kaile, aller mindre
Bnn en kapp
T i D B 2 o o i T R e S
G-8 kapper , .
9 elier flere kopper.
Hva slags kaffe drikker De vanligvis daglig?

e R e R T R -
Filterkaffa .. .. 4
Pulvzrkaffe .. . SR
Koffeinfri kaffa .. ... . iy
Drkker ikka kaffe .. ... ..o L a7

H ARBEID

Har De i det siste aret hatt:

Sott kryss i dan nada meor wJée passer best
For det meste stillesitlende arbeid?.
iless, sheaehorsabeic, urmakenrbeid, mos
Arbeicd som krever st De gar mye?
dheks, erspoditarark, el induslrark, undervisning)
Arbeid bvoe De gar og lefter mye? o000
Alekes, postiud, fymare indusiriack, byaningsaroeids

Tungt kroppearbeid? . o oo e e isiia
ks, skogsars, ungl ordbruksans, et beonark)

A

i | MEI

L

[l
[ [&
[ B
L1+

Har De i Deres arbeid noen gang vaert |

J& [NET

kariakl rr

Hvis denne helseundersekelsen viser at

du bor undersokes nazrmere;

Hvilken almenpraktiserende lege /kommunelege
onsker du da a bli henvist 1il ?

SR navral [ 1Egen har —1

T T -1

Ingen ap=siell lege. ... ...
B2

Aebesbeten? {0 e RS R
Bl Rt T s s s e e e e Bl
Har De vanligvis skiftarbeid ellar nattarbeid?. ... s1 |
Er husarbeid i hiemmat hovedyrket Deres? .. ... a2 El:l
Gy ME hvis knnot arbsid olenom
bFugarbeid or 18 firmer eller mer pro kel
Har De daglig omsorg tor syke ellsr
funksjonshemmede | familien?. .. ............. s3 [l [ |8
Har De i lepet av de siste 12
maneder fatt arbeidsledighetstrvod? ... sa | [ ]
Er De for tiden sykrmeldt, eller
far De attferingspenger? ... .. cvevivaviieises BB :D
Har De full &ller delas vltarepsnsjon? | ali L____D
| ETTERUNDERSGKELSE T
Ji& | MEI| VET
Er to eller flare av dine hesteforeldre IKKE
T e T (17 [
Er to eller flare av dine besteforeldre
B BATIBK BBIKT +ovvvvnies i - e




EGEN HELSE

Hvordan er helsen din n&? Seff bare et kryss.
Ikke: halt god ...

Sveert god.

1
2
3

L1

Har du, eller har du hatt:

[ Alder farsie
§ang

Hierteinfarkt ...

Angina pscions {hjertekrampe]

Hjernestag/hjernablsdning
Astma ...

Diabates (sukkersyke}

Bruker du medisin mot heyt blodirykk?

For, men lkka na
Aldri brukt
Hvis ja, hvilket merke bruker du n&?

Har du i lopet av det siste &ret vaart plaget med
smerter ogleller stivhet | muskler og ledd som
har vart | minst 3 mdneder sammenhengende? 33

Har du de siste to ukene felt deg:

=
o

Lint

Marves og urelig? ... 34
Plagat av angst?

Trygg og rolig?

Irritatel?
Glad og optimistisk? ...
Medfarideprimert?

mjn

-00000

Far du smerter eller ubehag | brystet nar du:
Gér i bakker, trapper ellar fort pa flat mark?
Hvis du far slike smerter, pleier du da a:

Stoppe? ...
Sakine farten'?

Forisette i samme 1aKE? ..o

Dersom du stopper, forsvinner smertene
da etter mindre enn 10 minutber? ...

Kan slike smertor llka g]erns upptra
mans du eriro? ..

Mottar du né noen av I'ﬂigaﬂda ytaissr'?
Sykatrygd (sykrmeldt) ...
Aftfaringspenger ... s
WHegrepensjon (hel allar dalws)
Arbeidsledighetstrygd ...

ENDRING AV HELSEVANEFI

Defte gisfder din interesse for & endre
helsevanern Revkesparsmalst
hesvaras bare av dem som royker.

Har du de siste 12 mnd. forsekt &:

Om 5 ar, tror du at du har endret
vanar pA noen av disse omridene? =2

-(00aoon

=
o]

B

T

=
=

Spise Trimme Sluﬂe
sunnere  mer

W!I'loe

Lalrseta

Ansla dln hq\reste oq laveste vekt i lapet
I
{5e bort fra va.'ct under svangerskap)

SYKDOM | FAMILIEN

Har en eller flare av foreldre eller sesken

hatt hjerteinfarkt (sér pa hjertet) eller

angina pectoris (hjertekrampe)? .........

Har én eller flere foreldre/sosken hatt:

Hijarteinfarkt farde fylta 60 &2 ...
Hjerneslag for de fylte 70 &r? e
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RAYKING

Huor lenge er du vanligvis daglig
til stede i reykfylt rom?. e
Sett 0 hvls o ikke app!widar’dag J myk.ry.'f mm

Reyker du selv?
fE]Te g -] - Ta [ (RIS R
Sigarerisigarilos daglig?.
Pipe daglig? ...

Hvis du har roykt daglig tidligere, hvor
lenge er det siden du sluttet? ..o 8
Hvis du reyker daglig na eller har raykt
tidligere:
Huar mange sigaratier reyker eller
renkte du vanligeis daghia ... E
Hvar gammel var du da du bagynie 4
raykedagla s s
Huyar mange ar tilzammean har du ravke
Lo o) | e e e

MOSJON

ArlE] fimer|

Ja | WEI

Anilel A

E-Anlall sigarglier

Antall &

Hvordan har din fysiske aktivitet i fritiden veert det siste

arat? Tenk deg et ukentlig gienncmsnitt for drel,
Arbaidsival regnas som fritid.

Timer pr. uke

Lett aktivitet (ikke Ingen:Under] 13
suveltandpustan ...
Hard fysisk aktivitet

(sveltandpusten)

KAFFE/ TE/ALKOHOL

Hvor mange kolfgsr kaffelte drikker du daglig?
Sett 0 hvis du ikke drikker kaffete daghig,

Kivkekafte

3 og mer

‘Andall knppor

Annen kaffe ..,

Aniall kocper

Anifall kopper

Er du total avholdsmann/-kvinne? ..., BF

Hvor mange ganger i maneden drikker du vanlig-
vis alkohol? Ragn ikika med lettal.
Seft 0 hvis mindre enn T gang § mad. ...

Hvor mange glass eol, vin eller brennevin drikker du
vanligvis i lopet av to uker? 20 o Vin

-
[

Ardall gan,er

Brennevin

Ragn ikke med lettel. ‘ lass

glass
Sett 0 hvis el ikke drifkker afkohol. ‘

[: B

Hva slags margarin eller smer bruker du vanligvis pd

brodet? Sel et kryss,

Bruker ikke smar/margarin 0 8B

Meierismer..

Hard margarin

Blat (soft) margarin...
Smarimargarin blandmg
Lattmargarin ...

UTDANNING
Hvilken utdanning er den heyeste du har fullfort?

Grunnskole 7-10 ar, framhaldssknle.
folkehogskole....

Realskole, mddelskola yrkesslwla 1- 2ang
videregdende skole ..

Artium, 2k.gymnas, allmanniegllg re1n|ng
i videregéende skole...

Hagskole/univarsite, mlndre enn 4 é.r
Hagskolafunivaraitat, 4 Ar ellar MET ...

ETTERUNDERSEKELSE

Hvis denne helseundersakelsen viser at du bar undersekes nermere,
hvilken allmennpraktiserende lege/kommunelege onsker du da & bll

henvist til?  Oppgi legens navn:

Ikke skriv her
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spkelsen. Dersom enkelte spresmdl er uklare, lar du dem sed ubesvart 1l du mger feam, og drsfter dem med personalet
som gjenmomfarer undersakelsen. Alle svar vif Bl behandlet strengt fortrolig.

Dy urfvlte skiemaer vil BT lest av en maskin, Bruk bld eller sort farpe ved wfylling. Det er viktip at du gdr fram sfik:
® e smd boksene setter du kryvss for det svarel som passer best for deg
* i de store boksene skriver du tall eller blokkbokstaver - NB! innenfor rammen for boksen.

B i:slf;;ij:rng [x] Tall: | §213 L‘] 3 6 ? 390 Bokstaver: A B G

Med vannlig hilsen

s parreskjemact er en viktig del av helseundersekelsen. Vennligst fyll ur skjemaet pd forhind og ta det med 1] helseunder

Statens helscanderaghelser ¥ % delsetionest T
1. EGEN HELSE 4. MUSKEL/SKJELETT-PLAGER
Hvordan er helsen din na? (Setf bare eff kryss) Har du i lopet av det siste aret veert plaget med JA  NED
Darlig Ikke helt ged God Svert god smerter agleller stivhet i muskler og ledd som X
r| . j . D s E . har vart i minst 3 maneder sammenhengende ..., .J |_
Hvis HEI, ga til avsnitt 5. SOSIALE FORMOLD.
Akdar farsia Hvis JA, svar pd tolgende:
Har du, eller har du hatt: gang PSS
Hvor har du hatt disse plagene? J&  ME1
HIGHBITIATKE ..o |
NEKKE —.ovseere oo sssssses e eseee oo ee e oo
Angina pectaris (Hertekrampel ..o | | Skuldre {aksler) .. a0
F T SO 4]
«Hjerneslag/jernebladning {«drypps)... HANEEA G oo eeee e oo et [ ]
4 BIYSE, PAGE oo rmrae e |: D
r B
Evre Bl 8V FVDHEN e e OO
Diabetes [sukkersvke) | T & Karstyagen.. S|
HETBE e e |: |:|
Far du smerter eller ubehag i brystet nar du: & ME| |: l._l
BUPIBET . i bbb e e
Gari bakker, trapper aller fort pa flat mark? ..o, |_| j Arkiar | l_ ,_|
FIRIEE, FEMBE e |
Hvls du fér slike smerter, pleier du da 4: T
P ) Huor lenge har plagene vart sammenhengende?
Stoppe? Sakine farten?  Foriselte | samme taki? Svar for det omradet hvar plagens har vart lengst.
1 [Te [1a
Hvis under 1 ar, oppgi antall mnd. ......c.ceeee Antall mnd.
Dersom du stopper, forsvinner smertene da A h;'
]
etter mindre enn 10 MINUUEE? oo El I'~.|E| Huvis 1 &r ellar mer, oppgi antall &r Antal &
Kan slike smerter like gjerne apprre mens .
2
duarira? |—| D Har plagene redusert din arbeidsevne det siste aret?
Gjelder ogsd Wiemmeaarbeidende. Sett bare eft kryss.
2. HYORLEDES FALER DU DEG? Neifubetydelig I noen grad | betydelig grad Vet Ikke
. ) |1
Har du de siste to ukene felt deg: Engod  Sveert D . e [ L
Mel Litt del mye
) | Ikke i
Marves og urolig? .......... | ] JA NER
¢ ? O O |: Har du vaert sykmeldt pga disse i ]
Plaget av angst? E L plagene det siste ret? .. et e j H :|
1 JA  MEI
Trygg og rolig?.....oneee O [l o0
Har plagene fort til redusert aktivitet | fritida? ........
Irritabal? ...... [ 1 pog
Glad og optimistisk? ........ r E El 5. SOSIALE FORHOLD
Madfarideprimen? ........... | |
o E E E Mottar du nd noen av felgende ylelser? Jb MEI
ENSom? e | ]
1 ; y Sykatryad fsykmaldt . L] [
e e O B O
3. SYKDOM | FAMILIEN gepeng
VET Uterepansjon (hel gller delvis] ..o, D D
Har en eller flere av foreldre eller sesken
JA - NEl epe . :
hatt hjerteinfarkt (sdr pA hjertet) eller Arbeidsladighetstrygd .o e D |:
angina pectoris (hjertekrampe)? oo |_| |_| |_|
e
Har en eller flere foreldretsosken hatt: Fs'p';:‘:“é?:ifsi;j;:}":;;;‘l’:::::‘ ditt? JA NEI
Hjerteinfarkt far de fylte 80 8r7 .. 1 | [ busarbeid er 18 timar ellar mer pr WKEM....ocvorecoccine. |1 L
Hjermeslag'hjerneblzdning fer de fylte 70 &r7 .......... :I |:|




6. UTDANNING

Hvilken utdanning er den hoyeste du har fullfort?

Sett bare ett kryss.

Mindre gnn 7 &r grunnskolg .o

Grunnskole 7-10 &r, framhaldsskele,
folkehagskole. .. ;
RAealskola, muddelskole yrkssskole
1 -2 drig videregaende skola
Artium, sk.gymnas, al Imennfaghg retnlng
i videregiends skola .. SRR

Hegskoleduniversitet, mindre enn 4 ar

Hegskoleduniversitet, 4 &r allar mar

Hvor ofte bruker du disse matvarena?

Selt kryss § de rutene som beskriver oitf forbruk best,

Flare fageg tEp.
iy Bk

Fisk (middag, palegg) [

Fruktigront
Halmelk, kefir, yoghurt ... [iZ]

L
L]
Lattmelk, lattyoghurt |:|
L
2

Skummet melk {surisat) .. |_|
1

Hva slags smer eller margarin bruker du
vanligvis PA BRODET?
Sett kriss Fdan rula som passer best.

Bruker ikke smarfmargarin
Meiarismer
Hard margarin

Blot {soft) margarin

Smar/margarin blanding..._.........._....._.

Lettmargarin/etismoer (Brelett)

Hva slags fett bruker du/dere vanligvis TIL MATLAGING?

Sait kryss { den ruta som passer best.

SM@NMAFGANIN. .oeee e e

vk {soft] margarin/zlie...

Bars olie

L oy A

8. KAFFE / TE f ALKOHOL
Hver mange kepper kaffelte drikker du daglig?
Selt @ hvis du ikke drikker kafferte daglig.
Antall kopper daglig
Kokekaffe Annen kaffe Te

Er du total avholdsmann-kvinne? ... mssnsnn

Hvor mange ganger | manaden drikker du
vanligvis alkohol? Regn ikke med latfal,
Satt & hwds mindre enn 1 gang Jmnd. ...

Hvor mange glass el, vin eller brennevin
drikker du VAMLIGVIS | lopet av to uker?

Ragn ikke med lattel. Sett 0 hvis du ke drikier atkohol,

Glass Glass Glass

Antall ganger

[l
.:lz
BE
D-{

9. ROYKING

Hvor lenge er du vanligvis daglig
tilstede i reykiyit rom?. . .. e ANtal fale imer
Sett O hvis du ikka oppholdar dag / reykfidt rom.

Roayker du selv: J& NEI
BigareteraEgie L LT R e R e

Sigarerfsigarillos daglig? ..

Pipe A g e R
Aldri reykt daglg e, iSett kryss) ||
Hvis du har roykt daglig tidligere, hvor
lenge er det siden du sIUtet? ... ccccce AR &8
Hvis du reyker daglig na eller har reykt
tidligere:
Hvor manga sigaretter reyker gller rykle
du vanfiguis daglig? ... ANER sigareiter
Huvor gammeal var du da du begynte &
ravke daglig? .Alder | ér
Hveor mange Ar til sammen har du reykt
daglig®assnsini i nsa T Antall 8r
10. MOSJON

Hvordan har din fysiske aktivitet i fritiden vert

det slsle aret?

Tenk deg et ukentlig giennomsif for dret.

Arbeidsvei regnes som fritid. Besvar begge sparsmalene.
Timar gr. uke

Lall aklivitet Ingen.  Under1 12 3ogmer

(fkke sveltandpusten ... J J

0
Hard fysisk aktivitet -
] & 0 0

3

fsvetranapusten) ..,

1 2

Bevegelse og kroppslig anstrengelse | din fritid. Hvis aktiviteten
varierer meget f.eks. mellom sommer og vinter, s ta et gjennom-
snitt. Sporsmalet gjelder bare det siste dret.
Seit kryss { den ruta som passer best,

Leser, ser pé fiernsyn eller annan

stillasittends baskiefigalsa? ... e |_| 1

Spasarer, sykler eller bevegar deg pé =
annen mate minst 4 timeri uka? ..o | |2
(Her skal du ogsd regne mad gang eﬂar

sykiing it arbeidsstedet, sendagsiurar m.m.}

Driver ;nosiansldtsil. tyrgre hageareid &7 . [a
(Merk at aktiviteten skal vare minst 4 imer i uks)

Trenar hardt eller driver konkurranseidrett
regelmessig o flere gangeri uka? ... ,'—l 4

11. ENDRING AV HELSEVANEFI

Dette gielder din interesse

for 4 endre helsevaner. Spise  Trimme  Slutte
Raykespersmdlet besvares simnerer  Inar o ieireyke
bare av dem som reyker. J& NEl A MEI  JA NEI

Har du de siste 12 mnd. forsekt 4: || [ ] N &

Om 5 &r, tror du at du har
endret vaner pd noen av LGl e el )

disse amradene? ... L L] ] (1 [ [

Hoyeste Laveste
Ansla din hoyeste og laveste vekt vekt vekt
i lopet av de siste 5 Ar, (Haie kg)

{5e bort fr2 vekt under svangerskap)

al vin brennevin

VEND!




12. MEDISIN MOT H@YT BLODTRYKK 15. TIL KVINNER SOM DELTAR | HELSE-
Bruker du medisin mot hoyt blodtrykk? UNDERSGKELSEN

N For, men ikke n&  Aldrl brukt
:l i D 2 E 2 Hvor gammel var du da du fikk menstruasjon
aller farste GaANG? .. s ANEGE | 37
Hvls du bruker medisin na, hvilke(t) merke(r) bruker du?
Har du for tiden regelmessig menstruasjon?
Regn den for regeimessiq hvis den ikke har veer!
borle mer enn 3 mnd, sammenhangende SISt 3.

Til deg som svarte JA: Omtrent hvor mange
dager etter starten pa siste menstruasjon e
skjer helseundersokelsen? (Selt bare elf kryss)

i Unders|_| gis | 1521 Mer enn 21 dagar |_|
13. MEDISIN MOT HGOYT KOLESTEROL :
Hvis du for tiden lkke har regelmessig menstruasjon,
" ber vi deg fylle ut nedenfar {Sett bare eff kryss}
Bruker du kolesterolsenkende medisiner NA? ... | Menstruzsjonen siuttat av seg selv for minst
Hvis NEI, gé til 1. ETTERUNDERSBKELSE. 6 mng, siden [overgangsalder)
Menstruasjonen slutiset etter undedivs-
Hvor gammel var du da du begynte med oparagjon, strdlebehandling aller callagift ..o ivees
kolesterolsenkende medisiner?. ... Alder | dr Usikker pa om meanstruasjonen har siuttet

) . {mulig avergangsalder)
Hvis du bruker kolesterolsenkende medisiner, hva

var grunnen til at du begynte med slik medisin?

r Gravid | mindre ann 6 maneder
(Sett kryss | de rulene som passer for deg.)

HI@H@INATIE .o i Gravid | 8 mnader eller mer

Har nylig fodt eller ammer, og har ikke fatt
Angina pectoris (hjertekrampe, brystkrampe) menstruasjonen tilbake .. e

) ) Helt uregelmessige menstruasmner
Haytinnhold av kolesterol i Dlodet ., med sveert korte eller svaert lange pauser...............

Hjeriesykdam i familien {foraldre, S@sken) ..., | L L”;;ﬂj:':‘?;g%%m‘;;:ﬁm;?masjm

Hjemeslag'hjernebladning’ sdrypps
Drérlig bledsirkulasion | bena
(areforkalkning, «raykebans] ...

Har aldri hatt menstruasjoner

Hvis du ikke lenger har menstruasjon, hvor
Andre Arsaker | gammel var du da den SIUHet? ... A8 § 87
Skriv hvilke &rsaker her:

Hvar mange barn (levende bam) har du fedt?  Antall barn

Hvor lenge har du ammet dine barn til sammen?
(faks. 3 barn: 1 + 6+ 10 = 17 méneder}

Bruker du nd, eller har du tidligare brukt {E] For, men  Aldd

ke sk 558 ruleng
e v i digse ruler 5 N
P-pila (agsﬁ minipilia) eller p-sprayte......

J8G € USIKKEY PA AIEBKEN 1vvavrerrssmesrsssnnrs | 1]
Hvilke kolesterolsenkende medisiner bruker du NA
ag hvilken dose bruker du? Hormonspiral (pris ¢a. ke 1000},
Huvilkeft) merke(r) bruker du?

VARG BPIFAL ...

@strogan/progestarcn
{tabletter, plaster, sproyte)

@strogan (kram eler stidpiter) ... |_

Til deg som bruker p-pllle, hormonspiral (ikke vanlig spiral)
eller hormaner | overgangsalderen NA:

Hvitka(t) merks(r) bruker du?

ke skriv | disse rutene

14. ETTERUNDERSGKELSE L

ticke skiiv | disse rutene
Hvis denne helseundersokelsen viser at du ber undersokes
naermere, hvilken allmennpraktiserende lege/kommunelege Omtrent hvor lenge har du brukt det du bruker na?
ansker du da & bli henvist til?
Ol legans nave:
Antall &r Huls mindre enn ett &r: .....Méneder

Ihke skriv | disse rutens

1E 3295201 - 30.000 - Beyer-Heoos 1958 [ID.NA. 1753)
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s

Kjzere Kan1 deltaker,

Ved hjelp av besvarelsen fra deg og andre deltakere vil vi fa gkt
kunnskap om det fysiske aktivitetsnivaet i den norske befolkning.
| tillegg vil vi fa bedre forstaelse for hvilke forhold som er knyttet
til fysisk aktivitet blant voksne og eldre.

Du har selvsagt anledning til & unnlate & svare pa enkeltspgrsmal.
Det er imidlertid viktig at du gir erlige svar. Informasjonen

i dette sparreskjemaet behandles konfidensielt og ditt navn vil
verken forekomme i datafiler eller i skriftlig materiale.

Det tar 20-30 minutter a fylle ut spgrreskjemaet.
Vennligst felg instruksene underveis.

Skjemaet skal leses ved hjelp av en datamaskin. Bruk sort eller
bld penn ved utfylling. Det er viktig at du fyller ut skjemaet riktig:

* Ved avkrysning, sett ett kryss innenfor rammen av boksen
ved det svaralternativet som passer best

Riktig
Galt

L)X

Om du krysser av i feil boks, retter du ved a fylle
boksen slik

« Skriv tydelige tall innenfor rammen av boksen

7,4  Riktig

714 Galt

« Bruk blokkbokstaver hvis du skal skrive ABCDEF

Pa forhand takk for hjelpen!

o
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1) Kjonn: ] Kvinne 2) Fedselsar: 19

D Mann

3) Heyde: [ cm 4) Vekt: L1 ,|:| kg

5) Hvilken utdanning er den hoyeste du har fullfert? (Sett ett kryss)

D Mindre enn 7 ar grunnskole

Grunnskole 7-10 ar, framhaldsskole eller folkehagskole

Realskole, middelskole, yrkesskole, 1-2 arig videregaende skole
Artium, gkonomisk gymnas, allmennfaglig retning i videregaende skole

Hagskole/universitet, mindre enn 4 ar

(N I I I R

Hegskole/universitet, 4 ar eller mer

6) Hva er din hovedaktivitet? (Sett ett kryss)

] Yrkesaktiv heltid [] Hjemmeveerende
] Yrkesaktiv deltid [] Pensjonist/trygdet
|| Arbeidsledig | Student/militeertjeneste

7) Hvor hgy var husholdningens samlede bruttoinntekt siste ar? (sett ett kryss)
Ta med alle inntekter fra arbeid, trygder, sosialhjelp og lignende

[ ] Under 125.000 kr " | 401.000 - 550.000 kr
[ ] 125.000 - 200.000 kr " | 551.000 — 700.000 kr
] 201.000 - 300.000 kr "] 701.000 — 850.000 kr
] 301.000 - 400.000 kr | Over 850.000 kr [ @nsker ikke svare



8) Hvor mange innbyggere er det i din bostedskommune? (sett ett kryss)

] under 1000 | 20.001 - 30.000

] 1001-5000 | 30.001 - 100.000 it
] 5001 -10.000 | Mer enn 100.000

] 10.001-20.000

9) Hvordan vurderer du din egen helse sann i alminnelighet? (sett ett kryss)

[] Meget god 1 God [ verken god eller darlig [] Darlig [] Meget darlig

10) I hvilken grad begrenser din helse dine hverdagslige gjeremal? (sett ett kryss)

D | stor grad D | noen grad D | liten grad D Ikke i det hele tatt

11) Mener du at fysisk aktivitet er viktig for & kunne vedlikeholde egen helse?
(sett ett kryss)

D Ja, meget viktig for meg

[] Egentlig tenker jeg ikke s& mye pa det \ .W. /.
[ Nei, det er ikke s viktig for meg ﬁ
¢t »

12) Har du, eller har hatt: (sett gjerne flere kryss)

] Astma Allergi

D Kronisk bronkitt/emfysem/KOLS Psykiske plager du har sgkt hjelp for

D Hjerteinfarkt Sukkersyke (diabetes type 1)
[] Angina Pectoris (hjertekrampe) Sukkersyke (diabetes type II)

[] Hjerneslag/hjernebladning ("drypp”) Benskjgrhet/osteoporose

N O B O

L] Kreft Revmatiske lidelser
[] Spiseforstyrrelser

D Annet:




De neste spgrsmalene omhandler fysisk aktivitet. Fysisk aktivitet omfatter bade:

o fysisk aktivitet i hverdagen (i arbeid, fritid og hjemme, samt hvordan du forflytter deg til
og fra arbeid og fritidssysler)

e planlagte aktiviteter (ga pa tur, svemming, dansing)
¢ trening (for & bedre kondisjon, muskelstyrke og andre ferdigheter)

Det er flere nesten like spgrsmal - det er meningen

13) Er du aktivt mediem av et idrettslag eller en idrettsklubb? (sett ett kryss)

DJa

D Nei, men jeg har veert medlem far

[] Nei, jeg har aldri veert medlem (ga til spm 15)

14) Nar ble du medlem for ferste gang?

Jeg ble medlem da jeg var || ar gammel

15) Dersom du er fysisk aktiv, hvilke aktiviteter driver du vanligvis med:
(Sett gjerne flere kryss)

[] Turgaing [] Ballspill [] Padling/roing

|| Dans [] Stavgang [] Sykling/spinning

] Golf [] Svemming [] Jogging

[] Langrenn [] Vanngymnastikk [] Skeyter/bandy/hockey

[] Yoga/pilates [] Alpint/snowboard [] Trening til musikk i sal

D Tennis D Kampsport (karate, judo ol) D Squash/Badminton/Bordtennis

D Treningsstudio (styrketrening, tredemglle, ergometersykkel, elipsemaskin ol)

D Annet,
hva:




16) Hvor ofte trener du pa de matene som er nevnt under?
(Sett ett kryss for hvor ofte du er aktiv pa hver mate)

Aldri  Sjelden 1-3 1 2-3 4-6 Daglig
g/mnd dag/uke dag/uke dag/uke

lidrettslag.................. [ ] [] [] ] [] L] L]
Pa treningssenter.......... (] [] [] [] ] L]

P& jobben eller skolen... [ ] [] [] ] L] L] L]
Hiemme.................... [] [] [] [] [] L] []
I nermiliget................  [] [] [] ] [] (] L]
I'svemmehall..............  [] [] [] ] L] L] L]
Sykler.........ccooeeeeei. [ [] [] ] L] (] (]
Danser.............cccc... ] [] [] L] ] (] L]
SKitur......ooooeee [ ] ] ] [] L] L]
Fottur......................... [] [] [] L] ] L] L]

=)
£

17) Hvor mange timer den siste uken har du veert i fysisk aktivitet i hjemmet eller i
tilknytning til hjemmet? Det er kun aktiviteter som varer i minst 10 minutter i strekk
som skal rapporteres

Ingen <1 1-2 34 >4

time timer timer timer
Lett aktivitet - ikke svett/andpusten........... [] [] [] [] []
Hard aktivitet - svett/andpusten................ [] [] [] [] []



18) Angi bevegelse og kroppslig anstrengelse i din fritid. Hvis aktiviteten varierer
meget f.eks mellom sommer og vinter, sa ta et gjennomsnitt.
Spersmalet gjelder bare det siste aret (sett ett kryss i den ruta som passer best)

Lese, ser pa fiernsyn eller annen stillesittende beskjeftigelse?............................. D
Spaserer, sykler eller beveger deg pa annen mate minst 4 timer i uka?

(Her skal du regne med gang eller sykling til arbeidsstedet, sendagsturer mm)... D
Driver mosjonsidrett, tyngre hagearbeid e.|?

(Merk at aktiviteten skal vare minst 4 timeriuka)...................ccoccoceveeeeee [
Trener hardt eller driver konkurranseidrett regelmessig og flere gangeri uka....... D

Nar du svarer pa spgrsmalene 19 - 22:

Meget anstrengende — er fysisk aktivitet som far deg til & puste mye mer enn vanlig
Middels anstrengende — er fysisk aktivitet som far deg til & puste litt mer enn vanlig

Det er kun aktiviteter som varer minst 10 minutter i strekk som skal rapporteres

19a) Hvor mange dager i lopet av de siste 7 dager har du drevet med meget anstrengende
fysiske aktiviteter som tunge loft, gravearbeid, aerobics eller sykle fort? Tenk bare pa
aktiviteter som varer minst 10 minutter i strekk

D Dager per uke
D Ingen (ga til spersmal 20a)

19b) Pa en vanlig dag hvor du utferte meget anstrengende fysiske aktiviteter, hvor lang tid
brukte du da pa dette?

Timer Minutter D Vet ikke/husker ikke

20a) Hvor mange dager i lopet av de siste 7 dager har du drevet med middels anstrengende
fysiske aktiviteter som a baere lette ting, sykle eller jogge i moderat tempo eller
mosjonstennis? lkke ta med gange, det kommer i neste spgrsmal.

D Dager per uke

D Ingen (ga til spgrsmal 21a)



20b) Pa en vanlig dag hvor du utferte middels anstrengende fysiske aktiviteter, hvor
lang tid brukte du da pa dette?

Timer Minutter D Vet ikke/husker ikke

21a) Hvor mange dager i lapet av de siste 7 dager, gikk du minst 10 minutter i strekk
for 8 komme deg fra ett sted til et annet? Dette inkluderer gange pa jobb og
hjemme, gange til buss, eller gange som du gjar pa tur eller som trening i fritiden

D Dager per uke

D Ingen (ga til spsrsmal 22)

21b) Pa en vanlig dag hvor du gikk for 8 komme deg fra et sted til et annet, hvor lang
tid brukte du da totalt pa a ga?

Timer Minutter D Vet ikke/husker ikke

22) Dette spersmalet omfatter all tid du tilbringer i ro (sittende) pa jobb, hjemme, pa
kurs, og pa fritiden. Det kan veere tiden du sitter ved et arbeidsbord, hos venner,
mens du leser eller ligger for & se pa TV.

| lepet av de siste 7 dager, hvor land tid brukte du vanligvis totalt pa a sitte pa en
vanlig hverdag?

Timer Minutter D Vet ikke/husker ikke




23)

24)

Nedenfor folger en rekke grunner for a drive med fysisk aktivitet. Vennligst sett
ett eller flere kryss for den (de) grunnen(e) som er viktige for deg.

[] Forebygge helseplager
Holde vekten nede

For a se veltrent ut
ke prestasjonsevnen
Gjere fritiden trivelig

For & ha det gay

N Y I A A

Foler jeg ma

L] Komme i bedre form

D Anbefalt av lege, fysioterapeut eller liknende
D Fysisk og psykisk velvaere

] For a treffe og omgas andre mennesker

] Oppbygging etter sykdom/skade

] Oppleve spenning/utfordring

|| For & fa frisk Iuft

Nedenfor folger en rekke grunner for a ikke drive med fysisk aktivitet.
Vennligst sett ett eller flere kryss for den (de) grunnen(e) som er viktig(e) for deg.

|| Har ikke tid

|| Har ikke rad
Transportproblemer
Negative erfaringer
Bevegelsesproblemer
Tror ikke jeg far det il
Orker ikke

N Y I

Andre grunner, hva:

] Synes jeg er for gammel

'] Pa grunn av min fysiske helse

D Har ingen & vaere fysisk aktiv sammen med
] Tidspunktet passer meg ikke

[ ] Kjenner ikke til noe tilbud

[] Engstelig for & ga ut

] Mangel pa tilbud innen mine interesseomrader

Redd for a bli skadet (falle, forstue)

Vil heller bruke tiden min til andre ting




De neste spsrsmalene handler om dine vaner knyttet til transport og omfatter dine vanlige
mater & komme fra et sted til et annet, inkludert hvordan du kommer deg til og fra jobb,
butikker, kino, fritidssysler og sa videre.

Merk at du skal angi dine transportvaner separat for sommer og vinter.

25a) Hvor mange dager i en vanlig uke reiser du med et motorisert transportmiddel
som tog, buss, bil eller trikk?

Om sommeren Om vinteren

| Dager per uke | Dager per uke

25b) Pa en vanlig dag hvor du reiser med motorisert transportmiddel, hvor lang tid
bruker du da totalt i transportmiddelet?

Om sommeren Om vinteren

| Timer | Minutter | Timer | Minutter

26a) Hvor mange dager i en vanlig uke sykler du minst 10 minutter i strekk for a
komme fra et sted til ett annet?

Om sommeren Om vinteren
D Dager per uke D Dager per uke

26b) Pa en vanlig dag hvor du sykler for 8 komme deg fra et sted til ett annet, hvor
lang tid bruker du da totalt pa a sykle?

Om sommeren Om vinteren

Timer Minutter Timer Minutter




27a) Hvor mange dager i en vanlig uke gar du minst 10 minutter i strekk for 8 komme
fra et sted til ett annet?

Om sommeren Om vinteren

D Dager per uke D Dager per uke

27b) Pa en vanlig dag hvor du gar for 8 komme deg fra et sted til ett annet, hvor lang
tid bruker du da totalt pa a ga?

Om sommeren Om vinteren

Timer Minutter Timer

| |[Minutter

28) Dersom du er yrkesaktiv, hvordan kommer du deg vanligvis til og fra arbeid?

D Bil/motorsykkel D Offentlig transport (tog, buss, og liknende)

] Sykkel U] Til fots
"] Ikke aktuelt

De neste spsrsmalene handler om dine vaner knyttet til bruk av TV og PC utenom jobb. |
tillegg vil vi kartlegge dine sgvnvaner

29) Utenom jobb: Hvor mange timer ser du vanligvis pa TV og sitter med PC pa en
hverdag? (Sett ett kryss)

D Mindre enn 1 time D 3 - 4 timer
D 1 -2 timer D 4 - 5 timer
D 2 - 3 timer D Mer enn 5 timer

30) Utenom jobb: Hvor mange timer ser du vanligvis pa TV og sitter med PC pa en
helgedag? (Sett ett kryss)

D Mindre enn 1 time D 3 -4 timer
D 1 -2 timer D 4 - 5 timer
D 2 - 3 timer D Mer enn 5 timer




31) Hvor mange timer i degnet sover du vanligvis pa en hverdag?
(Sett ett kryss)

D Mindre enn 3 timer D 8 - 10 timer
D 3 - 5timer D 10 timer eller mer
D 5 - 8timer

32) Hvor mange timer i degnet sover du vanligvis pa en helgedag eller fridag?

(Sett ett kryss)
zZ
"] Mindre enn 3 timer ] 8-10 timer =
D 3 - 5timer D 10 timer eller mer
D 5 - 8timer

| denne delen av sperreskjemaet er det fokus pa kosthold og dine reyke- og
alkoholvaner. Vi er klar over at kostholdet varierer fra dag til dag. Prev derfor s& godt du
klarer & ta ett gjennomsnitt av dine spisevaner og ha det siste aret i tankene nar du
svarer.

33) Har du reykt/reyker du daglig? (sett ett kryss)

] Ja, na L] Ja, tidiigere | Aldri (G& videre til sparsmal 36)

34) Hvis du har roykt daglig tidligere, hvor lenge siden er det du sluttet?

| ar

35) Hvis du reyker daglig na eller har roykt tidligere:

Hvor mange sigaretter rayker eller rgykte du vanligvis daglig?

|| Antall sigaretter

Hvor gammel var du da du begynte & rayke?

| Alder i ar

Hvor mange ar til sammen har du reykt daglig?

.| Antall &r
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36) Bruker du snus? (sett ett kryss)
[ ] Ja,daglig [ ] Avogti  [] Aldri

37) Hvor ofte drikker du alkohol? (Sett ett kryss som stemmer best med dine vaner)
L] Aldri

[] Manedlig eller sjeldnere
[ ]2-4 ganger pr maned
[]2-3 ganger per uke

4 ganger i uken eller oftere

38) Nar du drikker alkohol, hvor mange ”drinker” tar du vanligvis?
En "drink” tilsvarer en 2 liter pils, ett glass vin, ett drammeglass
(Dersom du ikke drikker alkohol skal du ikke krysse)

1122 (13-4 5.6 ]7-8 " | 9 eller mer

39) Hvor mange enheter med frukt og grennsaker spiser du i gjennomsnitt hver dag?
(Med enhet menes for eksempel 1 frukt, 1 glass juice, 2-3 poteter, 1 skal baer, 1 porsjon
grennsaker, 1 porsjon salat)

P
Sy
Antall porsjoner frukt i ’

Antall porsjoner grennsaker

|
—_—
40) Hvor ofte pleier du a spise felgende maltider i lopet av en uke?
(Sett ett kryss for hvert maltid)
Aldri/ 1 2 3 4 5 6 Hver
Sjelden g/uke g/uke g/uke g/uke g/uke g/uke dag
Frokost....... [] [] [] [] [] [] [] []
Luns;j Hl N [l O [l [l N O
Middag....... H ] ] H [] L] N [
Kveldsmat... [] [] [] [] [] [] [] []
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41) Hvor ofte spiser du vanligvis disse matvarene?
(Sett ett kryss per linje)
0-1 2-3 1-3 4-6 1-2
g/mnd g/mnd  g/uke g/uke g/dag

Poteter (kokte, stekte, potetmos).......................... [] [] [] [] []

Pastalris... ...
Kjatt (reint kjstt av storfe, lam, svin, vilt)...................
Kvernet kjatt (pslser, hamburger, kjgttdeig, kjgttkaker)
Grennsaker (ikke poteter)...................c..coeeeenne.
Fruktogbaer.............cooo i
Mager fisk (torsk, sei, ol).............c.cooviiiiiiie i,
Fet fisk (laks, arret, makrell, sild, kveite, uer, ol).........
Grovtbrad... ...

Salt snacks (potetgull, saltstenger, ol)..................

Godteri/sjokolade...............cooooi i

N N N O A R O
N N O A B O
N N O O R O
N A R
N A A R

Kaker/Kjeks...........oooiiiiiii

¢
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42) Hvor mye drikker du vanligvis av folgende? (Sett ett kryss for hver linje)

Sjelden/ 1-3 1-3 4-6 1-3 4-6 >7

Bt Yl e Yae Yae Yae
Helmelk............ ] [] [] ] [] [] []
Lettmelk............ ] [] ] [] [] [] []
Ekstra lett melk... [] [] [] ] [] [] []
Skummet melk... ] [] [] [] [] ] L]
Juice................ [] [] [ ] ] [] ] []
Vann.........c........ ] [] [] ] ] ] []
Brus med sukker... ] [] [ ] ] [] ] L]
Brus uten sukker. .. ] [] [] [] [] [] L]
Kaffe................. ] ] ] H ] ] []
Te e [] [] [] ] ] ] []
PilS. oo B N ] [ B [l N
Vi) ] ] ] ] ] ] []
Brennevin............ ] [] [ ] ] [] ] []

| denne siste delen er det fokus pa dine holdninger til fysisk aktivitet. Du neermer deg slutten
av skjemaet. Hold ut ©

43) Tenk deg alle former for fysisk aktivitet. Ta stilling til pastanden: Jeg er sikker pa at jeg
kan gjennomfare planlagt fysisk aktivitet selv om:

lIkke i det hele tatt Veldig sikker
1 2 3 4 5 6 7
Jegertrett...........ocooi [] [] [] [] [] [] []
Jeg fgler meg nedtrykt....................... [ ] [] [] [] [] [] []
Jegerbekymret................oooooeeie. [ [] [] [] [] [] []
Jeg ersint pa grunn av noe............... [] [] [] [] [] [] []
Jeg faler meg stresset.................... [] [] [] [] [] [] []

-13 -



44) Tenk pa alle former for fysisk aktivitet. For hver pastand, angi i hvilken grad du er
enig/uenig. (Sett ett kryss for hver pastand)
Helt enig Helt uenig
1 2 3 4 5 6 7
Om jeg er regelmessig fysisk aktiv eller ikke er helt opp til

1 T=Ye TR R (1 1] 1] [ [ [
Hvis jeg ville, hadde jeg ikke hatt noen problemer med &
veere regelmessig fysisk aktiv.......................co.e [ [ T [T 11 [ [
Jeg ville likt & veere regelmessig aktiv, men jeg vet ikke riktig
omjegkanfadettil ..........ocooocoiiiiiiiiiiiee L L 1) L) L) L
Jeg har full kontroll over & veere regelmessig fysisk aktiv....... [ ] [ [ [] [] [] []
A veere regelmessig fysisk aktiv er vanskelig for meg............ (1 01 U O O 0
45) | hvilken grad beskriver disse pastandene deg som person?
(Sett ett kryss for hver pastand)
Passer darlig Passer bra
1 2 3 4 5

Jeg ser pa meg selv som en person som er opptatt av fysisk
AKEVItEL. .. ... e e e e L[] [ (][]
Jeg tenker pa meg selv som en person som er opptatt av a holde
segigod fysiskform................ooiiee L [ T (1 ]
A veere fysisk aktiv er en viktig del av hvem jeger ...................... [ ] [ [] (1 []

46) Har familien din (medlemmer i husstanden):
(Sett ett kryss for hver pastand)
Aldri Sjelden Noenfa Ofte Veldig Passer

ganger ofte ikke
Oppmuntret deg til & veere fysisk aktiv........... [] [] [] [] [] []
Diskutert fysisk aktivitet sammen med deg.... [ | [] [] [] [] []
Forandret planene sine slik at dere kunne
drive fysisk aktivitet sammen..................... [] [] [] [] [] []
Overtatt oppgaver for deg slik at du fikk mer
tid til & vaere fysisk aktiv.. TR [] [] [] [] [] []
Sagt at fysisk aktivitet vil veere bra for helsen
Snakket om hvor godt de liker & veere fysisk
aktive........ooo [] [] [] [] [] []
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47) Har vennene dine/bekjente/familiemedlemmer utenfor husstanden:
(Sett ett kryss for hver pastand)
Aldri Sjelden Noenfa Ofte Veldig Passer
ganger ofte ikke
Foreslatt at dere skulle drive fysisk aktivitet

SAMMEN. .. ..o oo e [] [] [] [] ] ]

Oppmuntret deg til & veere fysisk aktiv............
Gitt deg hjelpsomme paminnelser om fysisk
aktivitet som: "Skal du mosjonere i kveld?”.....

Forandret planene sine slik at dere kunne
drive fysisk aktivitet sammen.......................

Sagt at fysisk aktivitet vil veere bra for helsen

Snakket om hvor godt de liker & veere fysisk
AKEVE. .. .oe e

[N O A I R O B
[N A I R OO B
[N A ) R B B
N I A I R O B
[N A A R O B
O O O o O

48) Er det i ditt naermiljo:
(Sett ett kryss for hver pastand)
Helt Litt Litt Helt
uenig uenig enig enig
Trygge steder & ga (park/friomrade, turvei, fortau) som er tilstrekkelig

OPPIYSE. .. oot e [] [] [] []
Mange steder der du kan veere fysisk aktiv (utenders, svemmehall

BEC. ) e o e [] [] [] []
Flere tilrettelagte tilbud om trening og fysisk aktivitet

(som kunne veere aktuelle for deg)................c.oceeieieei i [] [] [] []
Greit & ga til butikker

(10-15 min & g4, fortau langs de fleste veiene).............................. [ ] [] [] []
Lett tilgang til gang- eller sykkelveier..............c.ccooe i [] [] [] []
Sa mye trafikk i gatene at det er vanskelig eller lite hyggelig & ga... ... [] [] [] []
Fotgjengeroverganger og lyssignal som gjer det enklere a krysse

AT o [] [] [] []

4
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49) Omtrent hvor lang tid vil det ta deg a ga hjemmefra til:
(Sett ett kryss for hver linje)

1-5min  6-10 11-20 21-30 >30 Vet ikke

min min min min
Butikk for dagligvarer.................... [] [] [] [] [] []
Et friomrade/park/turvei.................. [] [] [] [] [] []
Helsestudio/treningssenter/svesmme-
hall/idrettshall/utenders idrettsanlegg [] [] [] [] [] []
Skog/mark/fiell... .......c.ccoeeiiiii [] [] [] [] [] []

50) | hvilken utstrekning mener du at daglig fysisk aktivitet kan ha gunstig effekt for a
forebygge folgende sykdommer: (Sett ett kryss for hver linje)

Stor effekt  Liten effekt Ingen effekt Vet ikke
Hjerte- og karsykdom..................... [] [] [] []

Muskel- og skjelettlidelser...............
Diabetestype 2................oooo L
Kreft... .o
Hayt blodtrykK.............cocoovvviennn.
Psykiske lidelser...........................
Overvekt og fedme........................
Mage-/tarmsykdommer...................

Astmaogallergi............................

I Y O O A O
N Y A A
N Y O O A O
N Y O O A O
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Omslag 4 15-04-08 14:45 Side 4 $

T
Etter at du har fylt ut sperreskjemaet og gatt med aktivitetsmaleren
i 7 dager, legger du skjemaet og aktivitetsmaleren i den vedlagte
konvolutten og returnerer den til oss.
@ Tusen takk for hjelpen
T



Omslag 4 15-04-08 14:45 Side 1 $
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Kartleoging aktivitet Morge

Tilleggsskjema

Dette tilleggsskjemaet fylles ut etter at du har gatt med aktivitetsmaleren i sju dager.

1) Beskrivi hovedtrekk hvordan veeret og underlaget var i de sju dagene du gikk
med aktivitetsmaleren:

VARET UNDERLAGET
Opphold Skiftende Nedbar Isete Vatt/salete Tort
Dag 1 [] [] [] [] [] []
Dag 2 L] [ [ [ [l [l
Dag 3 [] [] [] [] [] []
Dag 4 [] [] [] [l [] [l
Dag 5 L] L L L] L [l
Dag 6 L] [ [] [l [] [l
Dag 7 L] L L ] L] [

2a) Hvor mange dager i méaleperioden har du tatt av deg aktivitetsmaleren for
a drive med svamming?

D Dager D Ingen (ga videre til spm 3)

2b) Paen dag hvor du drev med svemming, hvor lenge varte aktiviteten i
gjennomsnitt?

Timer | Minutter D Vet ikke/husker ikke

3a) Hvor mange dager i méleperioden har du syklet eller drevet med
spinning/ergometersykkel?

D Dager D Ingen (hopp over siste spgrsmal)

3b) P&en dag hvor du syklet, hvor lenge varte aktiviteten i gjennomsnitt?

Timer | Minutter D Vet ikke/husker ikke







Appendix IV:

Instructions to use of the activity monitor
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Kartlegging aktivitet Norge

Bruk av aktivitetsmalaren

Ta pa deg aktivitetsméalaren morgonen etter at du mottok han i posten. Malaren skal
sitje pd i sju heile dagar, fra du star opp til du legg deg. Du treng ikkje sla han av eller

pa, alt gar automatisk.

Ta pa& deg malaren slik:
e Fest beltet rundt livet slik at malaren sit pa hggre hoftekam (sja bilde). Det er
viktig at du er ngyaktig med plasseringa av malaren
e Pass pa at sida merkt med "Opp” peikar oppover

e Malaren skal vere godt fest og ikkje henge og slenge

Det er berre i desse situasjonane at malaren ikkje skal sitje pa:
e Nar du sgv (om natta)

e Nar du dusjar, sym eller badar (han er ikkje vasstett)

Malaren taler dagleg bruk, og du treng ikkje vere redd for at han skal ga sund. Malaren
ma likevel ikkje opnast, vaskast eller lanast bort. G& med malaren bade til kvardag og til
fest, dersom han sjenerer, kan du ggyme han under kleda. Malaren kostar 2500 kr. Du
er ikkje skonomisk ansvarleg for malaren, men pass godt pa han. Returner malaren i

vedlagd returkonvolutt (saman med Hoved- og Tilleggsskjema) etter at du har gatt med

han i sju dagar.

Sja www.nih.no/kan for meir info og videosnutt


http://www.nih.no/kan






