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Summary

The overall aim of this thesis was to examine and compare cardiovascular risk factors, time-
trends in these risk factors, and the incidence of cardiovascular disease in Sami and non-Sami
populations living in the same rural geographical area.

For this thesis, we used information from the SAMINOR Study. This population-based study
on health and living conditions in regions with Sami and non-Sami populations in Northern
and Mid Norway consists of three separate surveys, conducted in two waves. Paper 1 was
based on data from the SAMINOR 2 Clinical Survey (SAMINOR 2, 2012—-2014), which was
conducted in 10 municipalities of Northern Norway. In this paper, conventional
cardiovascular risk factors (hereafter referred to as conventional risk factors) were compared
and the 10-year risk of fatal or non-fatal acute myocardial infarction or cerebral stroke
(hereafter referred to as 10-year risk) was estimated using the NORRISK 2 risk model in
Sami and non-Sami women and men aged 40-79 years. In Paper 2, we examined the change
in conventional risk factors and 10-year risk from the SAMINOR 1 Survey (SAMINOR 1,
2003-2004) to SAMINOR 2 in participants aged 4079 years that lived in 10 municipalities
in Northern Norway. In Paper 3, SAMINOR 1 participants aged 30 and 36—79 years were
followed until the end of 2016. Baseline information from SAMNOR 1 was linked to hospital
discharge data provided by the Cardiovascular Disease in Norway Project (1993-2009) or the
Norwegian Patient Registry (2010-2016); to cause of death data from the Cause of Death
Registry; and to emigration data from Statistics Norway. The aim of Paper 3 was to measure
and compare the risk of fatal or non-fatal acute myocardial infarction, coronary heart disease,
ischemic stroke, cerebral stroke and a composite endpoint (acute myocardial infarction or
cerebral stroke) in Sami and non-Sami populations.

In Paper 1, we observed some small ethnic differences in conventional risk factors. The
estimated and age-standardised 10-year risks were similar in Sami and non-Sami participants
who were free of angina pectoris or myocardial infarction. Paper 2 showed an overall
favourable change in conventional risk factors from SAMINOR 1 to SAMINOR 2 in both
sexes and ethnic groups. Compared with non-Sami men, Sami men had a somewhat smaller
change in lipids that most likely are of no clinical relevance in terms of different risk; and in
women, Sami had a smaller decline in the estimated 10-year risk than non-Sami. Both Sami
and non-Sami had an increase in waist circumference over time. Paper 3 showed that, during
13 years of follow-up in SAMINOR 1, the risk of ischemic stroke and cerebral stroke was
approximately 36% and 31% higher, respectively, in Sami than in non-Sami participants. This
higher risk was not explained by differences in conventional risk factors, which might not be
surprising given the similar estimated 10-year risks observed in Paper 1, and the rather similar
change in conventional risk factors over time observed in Paper 2. However, in Paper 3 we
also observed that adjustment for height attenuated the ethnic differences in the risk of stroke
somewhat. We observed no ethnic differences in the risk of acute myocardial infarction,
coronary heart diseases, or in the composite endpoint in Paper 3.

The results of this thesis indicate only small ethnic differences in conventional risk factors
and a somewhat higher risk of ischemic and cerebral stroke in Sami. Ethnic differences were
not explained by conventional risk factors, but a substantial part was explained by height. The
differences in the risk of stroke were small and may have been due to bias (residual
confounding) or chance. Therefore, more studies are warranted to replicate the findings and to
explore how height is associated with excess risk in this population.
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Sammendrag

Formalet med avhandlingen var a undersgke og sammenligne konvensjonelle risikofaktorer til
hjerte- og karsykdommer, trender i risikofaktorer og insidens av hjerte- og karsykdommer hos
den samiske og ikke-samiske befolkningen som bor i de samme geografiske rurale omradene.

Vi har brukt data fra SAMINOR til artiklene som inngar i avhandlingen. SAMINOR-
undersgkelsen (Helse- og levekarsundersgkelsen i omrader med samisk og norsk bosetting)
som er en befolkningsundersgkelse om helse og levekar i den samiske og ikke-samiske
befolkingen i Nord- og Midt Norge. SAMINOR bestar av tre separate undersgkelser
gjennomfart over to innsamlingsperioder. | den farste artikkelen brukte vi data fra SAMINOR
2 klinisk undersgkelse (SAMINOR 2, 2012-2014), hvor deltakerne var mellom 40-79 ar og
fra 10 kommuner i Nord-Norge. Vi sammenlignet konvensjonelle risikofaktorer for hjerte- og
karsykdommer og malte 10-ars risiko for fatalt og ikke-fatalt hjerteinfarkt eller hjerneslag
(heretter 10-ars risiko) hos samer og ikke-samer ved hjelp av NORRISK 2 risikokalkulator. |
den andre artikkelen undersgkte vi om endringer i konvensjonelle risikofaktorer fra
SAMINOR 1 undersgkelsen (SAMINOR 1, 2003-2004) til SAMINOR 2 var lik for samiske
og ikke-samiske deltakere mellom 40 og 79 ar, bosatt i 10 kommuner i Nord-Norge. | den
tredje artikkelen ble deltakere i SAMINOR 1, som var i alderen 30 og 3679 ar, fulgt opp til
slutten av 2016. Oppfalgingen skjedde ved at opplysninger gitt ved SAMINOR 1 ble koblet
til Dadsarsaksregistret for opplysninger om underliggende dgdsarsak, til Statistisk sentralbyra
for opplysninger om emigrasjon, og til CVDNOR prosjektet (Cardiovascular Disease in
Norway Project) og til Norsk pasientregister for opplysninger om utskrivningsdiagnoser for
henholdsvis 1993-2009 og 2010-2016. Risikoen for fatalt og ikke-fatalt akutt hjerteinfarkt,
koronar hjertesykdom, iskemisk hjerneslag, cerebralt hjerneslag og et samlet endepunkt (akutt
hjerteinfarkt eller cerebral hjerneslag) ble malt hos samer og ikke-samer, og gruppenes risiko
ble sammenlignet.

| den farste artikkel fant vi noen sma etniske forskijeller i konvensjonelle risikofaktorer. Den
estimerte og aldersstandardiserte 10-ars risikoen var lik for samer og ikke-samer som ikke
hadde angina pectoris eller gjennomgatt hjerteinfarkt far oppfelgingen startet. Den andre
artikkelen viste at begge kjenn og etniske grupper hadde en gunstig utvikling i konvensjonelle
risikofaktorer fra SAMINOR 1 til SAMINOR 2. Sammenlignet med ikke-samiske menn,
hadde samiske menn en litt mindre fordelaktig utvikling av lipider, mens samiske kvinner
hadde en mindre nedgang i 10-ars risiko enn ikke-samiske kvinner. Begge etniske grupper
hadde en gkning i midjeomkrets. Resultatene fra den tredje artikkelen viste at i en oppfelging
pa 13 ar, hadde samiske deltakere omtrent 36% og 31% hgyere risiko for henholdsvis
iskemisk og cerebralt hjerneslag. Den gkte risikoen ble ikke forklart av konvensjonelle
risikofaktorer for hjerte- og karsykdommer, noe som ikke var uventet gitt at gruppene hadde
lik 10-ars risiko (artikkel 1) og relativt like endringer av risikofaktorer over tid (artikkel 2).
Ved & justere for hgyde, ble de etniske forskjellene redusert. Risikoen for akutt hjerteinfarkt,
koronar hjertesykdom eller for det samlede endepunktet, var lik hos samer og ikke-samer.

Denne avhandlingen viser at det er sma forskijeller i konvensjonelle risikofaktorer, og at
samiske menn og kvinner har en noe forhgyet risiko for hjerneslag. Forskjellene i risiko var
derimot sma, og vi kan ikke utelukke at resultatene skyldes systematiske skjevheter eller
tilfeldigheter. Derfor er det nagdvendig med flere studier som kan bekrefte funnene og
undersgke hvordan hgyde er assosiert med risiko for hjerneslag i denne befolkningen.
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Coahkkaigeassu

Dan dutkamusa valdomihttu lea leamas iskat ja buohtastahttit dabalas riskafaktoriid vaibmo-
ja varrasuotnasivaide, movt riskafaktorat rivdet, ja mihtidit movt vaibmo- ja varrasuotnasivat
dihttojit sdpmelaccain ja eard c¢earddalas joavkkus geat orrot seamma doaresbeale guovlluin.

Dutkosa artihkkaliin leat geavahan dieduid SAMINOR guorahallamis, mii lea dearvvasvuoda-
ja eallindilleiskkadeapmi sami albmogis ja albmogis geat eai leat sapmelaccat Davvi- ja
Gaska Norggas. SAMINOR iskkadeapmai gullet golbma sierra iskosa mat leat ¢oggojuvvon
guovtti digodaga badjel. Vuosttas artihkkalii geavaheimmet SAMINOR 2 klinala$ iskkadeami
(SAMINOR 2, 2012-2014) mii ¢adahuvvui 10 suohkanis Davvi Norggas ja mas ravisolbmot
gaskal 40 ja 79 jagi oassalaste. Mii buohtastahtiimet dabalas riskafaktoriid vaibmo- ja
varrasuotnasivaide sapmelaccain ja eara ¢earddalas joavkkus, ja mihtideimmet NORRISK 2
riskamodeallain sin 10-jagi riskadasi japmit dahje buohccéat vuoinnascaskkastagain dahje
fahkka vaibmodohppehagain (das manas 10-jahkasas riskadassi). Nuppi artihkkalis
guorahalaimet rivdet go dabalas riskafaktorat ja 10-jagi riskadassi seamma ladje spmelaccain
ja eara Cearddalas joavkkus geat ledje gaskal 40 ja 79 jagi, orro 10 suohkanis Davvi Norggas,
ja serve SAMINOR 1 (SAMINOR 1, 2003-2004) ja SAMINOR 2 iskkadeapmai. Goalmmat
artihkkalis mii cuovuimet SAMINOR 1 oassélastiid geat ledje 30, ja gaskal 36 ja 79 jagi, gitta
2016 loahpageahcai. Diedut mat ledje cohkkejuvvon SAMINOR 1 iskkadeamis
¢adnojuvvojedje dieduide Japminsivvaregistaris didostit mainna sivain olbmot japmet,
Vaibmo- ja varrasuotnaregistarii (CVDNOR) dahje Norgga pasieantaregistarii didostit mainna
sivain buohccdjit, ja Statistihkala$ guovddasdoaimmahaga registarii didostit leat go olbmot
farren eret riikkas. Mii mihtideimmet ja buohtastahtiimet dihttogo japmin dahje fahkka
buohccan seamma déavja sdipmelaccain go eara ¢earddalas joavkkus cuovvovas davddaide:
fahkka vaibmodohppehahkii, vigit guoskevaccat valdovaibmosuonaide,
vuoinnascaskkastahkii, eard vuoignamas vigiide ja muhtin seahkalas davddaide.

Vuosttas artihkkala gdvdnosat ¢4jehit ahte dabalas riskafaktoriid dafus ledje smavva erohusat
cearddaid gaskkas. Vuosttas artihkkalis lei dat merrojuvvon ja ahkeheivehuvvon 10-jagi
riskadassi seammadassasa$ sapmelacain ja eara Cearddala$ joavkkus go buohtastahtiimet
oassalastiid geain ii lean ovdalac¢¢as angina pectoris dahje vaibmodohppehat. Nuppi
artinkkalis oaidnit ahte dabalas riskafaktorat leat njiedjan sihke sadpmelacCain ja eara
cearddalas joavkkus SAMINOR 1 iskkadeamis SAMINOR 2 iskkadeami ektui, earetgo
seakkasSmihttu, mii lei sturron. Buohtastasttedettiin vuhtiimet ahte sami dievdduin lei
buoidemearri varas njiedjan veaha unnit go eara ¢earddalas joavkkus. Nissonolbmuid gaskkas
fas vuhttui ahte sdmi nissoniin lei merrojuvvon 10-jagi riskadassi njiedjan veaha unnit go eara
cearddalas joavkkus. Goalmmat artihkkalis cuovuimet oassélastiid 13-jagi ja mihtut ¢ajehedje
ahte sdipmelaccain dihttojedje vuoinnamas vigit 36% davjjibut ja vuoingnascaskkastagat 31%
davjjibut go eara cearddala$ joavkkus. Déabélas riskafaktorat eai ¢ilgen manin sdpmelaccain
lei alibus riska, mii ii lean nu ima$ go eai han lean mearkkaseaddji erohusat 10-jagi riskadasis
ja riskaféktoriin vuostta$ ja nuppi artihkkalis. Olbmo allodat ¢ilgii daid ¢earddalas erohusaid,
muhto ii ollisla¢¢at. Eat gavdnan ¢earddalas erohusaid das man davja dihtto fahkka
vaibmodohppehat, vigit guoskevaccat valdovaibmosuonaide ja muhtin seahkalas davddaide.

Dat dutkamus ¢ajeha ahte sapmelaccain ja eara ¢earddalaccain geat orrot seamma guovlluin
leat ovttalagan dasit riskafaktoriiguin, muhto sapmelaccat dohppehallojit veaha davjjibut
vuoingamas vigiide ja vuoinnascaskkastagaide. Dakkar dutkama ferte geardduhit go eat sahte
aibbas sihkkarit earuhit leat go meattahusat dutkanvugiin dahje soahttahat mat dagahit dakkar
bohtosiid. Maiddai lea darbu iskat movt olbmo allodat sahtta vaikkuhit vuoinnamas vigiide
dain ¢earddalas joavkkuin.
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Definitions

Incident cases: the number of new cases that occur in a population of known size (person-
years) within a defined time-period. ™M It may be measured as frequency, a rate or a

proportion.?]

Incidence rate: computed by dividing the number of new cases in a population in a given
time-period, by the number of people who are at risk (person-years) of getting the disease
within that same time-period.[

Prevalence: the number of cases (old and new) at a specific time-point in a population of

known size, M also known as point prevalence.
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1 Introduction

Cardiovascular disease (CVD) was the most common cause of death in 2013, accounting for
about 32% of all deaths worldwide.!> #! CVD also accounted for most deaths across 52
member countries of the European Society of Cardiology (ESC) in 2007—2017.5! Globally,
among the different CVD related deaths, coronary heart disease (CHD) and cerebral stroke
(CS) ranked as the two most common causes of death in 2013, 3 except in some Balkan
countries.[l Although CVD has been a leading cause of death, age-standardised CVD
mortality rates have decreased across Europe since 2003, and some Western European
countries actually experience more deaths due to cancer than to CVD.E In 1980 to 2016,
overall CS mortality declined across Europe and Central Asia, with the largest decline
observed in Western European countries, and a plateauing trend was observed for Western

and Central Europe in the most recent period.[®!

Guidelines for the prevention of CVD recommend assessing the impact of several risk factors
simultaneously, using risk models that estimate absolute risk.[" 8 The risk of CVD is
continuous and multifactorial, i.e. there are modifiable and non-modifiable risk factors that
act both independently and together. Non-modifiable risk factors include, but are not limited
to, age, sex, and family history of premature CHD. Modifiable CVD risk factors include
behavioural factors such as tobacco use, alcohol consumption, diet, and physical activity, and
markers in blood e.g. lipids, including low-density lipoprotein (LDL), high-density
lipoprotein (HDL) cholesterol, non-HDL cholesterol, triglycerides, and total cholesterol,
hypertension; obesity; and diabetes.[®l In high-income countries, more than 60% of population
attributable risk for CVD were due to behavioural risk factors and markers in blood.[
Hypertension, hyperlipidaemia, smoking, and diabetes are considered to be conventional

cardiovascular risk factors,[*% or sometimes referred to as termed as traditional cardiovascular



risk factors together with age and sex.[**] In this thesis, the factors included in the NORRISK
2 model™? (section 1.3) are termed ‘conventional risk factors’ and refers to triglycerides,
HDL cholesterol, total cholesterol, systolic and diastolic blood pressure (SBP and DBP), use

of antihypertensive medication, smoking, and family history of premature CHD disease.

The Sami are the indigenous population in Norway. However, the Sami people also live in
Sweden, Finland, and the Kola Peninsula in the Russian Federation. Internationally,
indigenous populations experience poorer health outcomes and have a shorter life expectancy
than their reference populations, which is often the majority population in the country or
region.[*3 141 The region of the Sami Parliament subsidy schemes for business development
has been used as a surrogate measure for being Sami,** and in 2013, this region had 1.6
fewer years of life expectancy at birth than the rest of the Norwegian population.t*3! However,
the subsidy region comprise a mixed-ethnic population including Sami, Norwegians, and
Kven, who are descendants of Finnish-speaking people that came from Sweden and Finland
in the 1700s and 1800s.1* There are no studies comparing life expectancy in Sami and their
reference population (hereafter referred to as non-Sami) using individual-level data. There is
still some uncertainty as to whether Sami in Norway have similar or poorer cardiovascular
health than non-Sami, as previous studies show small to no differences [*”-??1 in conventional
risk factors. The incidence of CHD has been found to be similar in Sami and non-Sami, !
whereas studies on CVD mortality show contradicting results.?* 2! Incidence of and mortality
from CS have been reported to be similar 261 and higher,?®! in Sami compared to non-Sami
populations in Norway. Therefore, there is still a need to monitor conventional risk factors in
Sami and compare them to their non-Sami counterparts. Also, there is a need for a better
understanding of the associations between Sami ethnicity and cardiovascular health that calls

for more research on this topic.



1.1 Cardiovascular disease

CVD is a diseases of the circulatory system, which includes the heart and the blood vessels.
Common to some CVD is the underlying pathological process known as atherosclerosis, and
conventional risk factors contribute to the formation of atherosclerosis. This thesis concerns
descriptive epidemiology of conventional risk factors and the risk, i.e. fatal or non-fatal, of
two groups of CVD: CHD, which is defined by International Statistical Classification of
Diseases and Related Health Problems, the 10" revision (ICD-10) 2™ codes 120-125, and
include acute myocardial infarction (AMI) and subsequent myocardial infarction, defined by
ICD-10 codes 121-122; and CS, which in this thesis comprises bleedings defined by ICD-10
codes 160161, and infarctions and unspecified strokes, defined by ICD-10 codes 163-164, but
not ICD-10 code 163.6 that represents cerebral infraction due to cerebral venous thrombosis,
non-pyogenic. The defined endpoint included in this thesis are the same as used in the

NORRISK 2 model % (section 1.3).

Epidemiology of cardiovascular disease in Norway

Since the 1970s, there has been a constant decline in CVD mortality in Norway (Figure 1),
which has been reflected by a decline in mortality from CHD and CS (Figures 2 and 3).
Northern Norway have from 1970s and up till today consistently shown a higher CVD

mortality, particularly in men, than the rest of Norway (Figure 1).
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Figure 1. Age-standardised mortality rates per 100,000 of cardiovascular disease in men and women in

Norway and in health region North (constituting the counties Finnmark and Troms, and Nordland)

from 1970 to 2018. Source: Cause of Death Registry, Norwegian Institute of Public Health.
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Figure 2. Age-standardised mortality rates per 100,000 of coronary heart disease and stroke in men in
Norway and in health region North (constituting the counties Finnmark and Troms, and Nordland)
from 1994 to 2018. Coronary heart disease include the International Statistical Classification of
Diseases and Related Health Problems, the 10th Revision (ICD-10) codes: 120125, which
corresponds to the definition used in this thesis. Strokes includes the ICD-10 codes: 161, 163, and 164,
which is different from the definition of cerebral stroke in this thesis, as it does not include
subarachnoid haemorrhage (ICD-10 code 160). Source: Cause of Death Registry, Norwegian Institute
of Public Health.
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Figure 3. Age-standardised mortality rates per 100,000, of coronary heart disease and stroke in women
in Norway and in health region North (constituting the counties Finnmark and Troms, and Nordland)
from 1994 to 2018. Coronary heart diseases include the International Statistical Classification of
Diseases and Related Health Problems, the 10th Revision (ICD-10) codes: 120125, which
corresponds to the definition used in this thesis. Stroke includes the ICD-10 codes: 161,163, and 164,
which is different from the definition of cerebral stroke in this thesis, as it does not include
subarachnoid haemorrhage (ICD-10 code 160). Source: Cause of Death Registry, Norwegian Institute
of Public Health.

The aforementioned decline in mortality of CVD coincided with a decrease in conventional
risk factors and an improvement in treatment, both medical and surgical. In 2001-2014, there
was an annual decline in the incidence of AMI in those aged 25-85 years, which was
attributable to a greater decline in CHD mortality than to AMI hospitalisations.[?81 A similar
decline was observed in hospitalisation rates of and mortality from CHD in 1995-2010 in the
Tromsg Study, which is a population-based cohort study that includes the adult population of
the municipality Tromsg in Northern Norway, and has been repeated seven times since 1974.
(291 |n the Tromsg Study, a favourable decline in modifiable risk factors accounted for 66% of
the total decline in the incidence of CHD; total cholesterol, blood pressure, smoking, and
physical inactivity contributed the most.[?® In 2001-2014, preliminary results in Norway
suggested that there was a 20% decline in the age-standardised incidence rate of all CS in
those aged >45 years, whereas an annual 2% increase in ischemic stroke (1S) and
haemorrhagic stroke was observed in men aged 22—44 years and >85 years, respectively.B% In

1995-2010 in the Tromsg Study,®! an overall 24% absolute decline in the incidence of IS



was observed, and changes in modifiable risk factors accounted for 57% of this decline,

wherein a decline in SBP and the prevalence of smoking contributed the most.[*?

Atherosclerosis

The underlying pathophysiology of CVD is complex. For CHD and many CS types, it is
caused by atherosclerosis.[3 34 Atherosclerosis is a chronic inflammatory condition, in which
the arterial walls are stiffened and thickened due to a gradual accumulation of lipids and
fibrous elements that creates a lesion known as plaque.®®! Atherosclerotic lesions lead to a
narrowing of the arterial vessel lumen and a lower oxygen supply to the heart, brain, or
extremities, which may cause an ischemic condition in the tissue. Atherosclerosis might be
viewed as a biological response to an injury in the arterial endothelium, or as an endothelial
dysfunction, to which the body reacts with complex mechanisms. Endothelial dysfunction
leads to a destruction of the different layers in the vessel wall, which enables lipids and
leucocytes to enter the sub-endothelium. This starts a cascade of reactions, including the
formation of foam-cells (high content of lipids) and the migration of smooth muscle cells into
the sub-endothelium, and the release of inflammation factors that further facilitates the
passage of lipids and leucocytes into the sub-endothelium.% The damaged endothelia is
coved by a fibrous cap that keeps the plaque content separate from the blood stream. New
blood vessels supply the lesion with blood, but these immature vessels are fragile; if they
rupture, bleeding will occur within the plaque and increase the size of the lesion, which can
make it unstable. The death of macrophages within the plaque and necrosis of the plaque core
can contribute to further instability.% The formation of plaque by atherosclerosis may take
decades and may be accelerated by cycles of haemorrhage, erosion, or disruption of the
plague. Atherosclerosis can cause an acute condition if the plaque increases to the size of the

arterial vessel lumen, due to erosion or rupture of the plaque that forms a thrombus (i.e., blood



clot) that flows with the blood stream and cause a blockage in small passages, or due to a

bleeding in the plaque that activates thrombocytes and the coagulation system to create a

blood clot that increases the plaque size (Figure 4).181 Conventional risk factors such as

cholesterol and smoking B initiate and contribute to the progression of injury or dysfunction.

The associations between different conventional risk factors and CVD differ by CVD type.

For example, total cholesterol seems to be more important in AMI than CS.12 33 However,

the strength of association between a risk factor and CHD B8 or CS 3% s independent of

whether these conditions lead to morbidity or mortality.

Artery

Blood flow

4

Plaque

Plaque ruptures

Blood clot
formation

Coronary heart diseases

Figure 4. Atherosclerosis and acute
ischemic event. Upper left, blood flow is
reduced because of atherosclerosis, which
forms a lesion known as plaque. The plaque
causes a narrowing of the artery. Upper
right: A complete densification of the
artery, which causes an acute condition.
Lower left: A rupture of a plaque, which
creates a blood clot that enters the blood
flow. The rupture also causes haemorrhage
that enlarges the plaque. Lower right: a
blood clot (due to erosion of a plaque)
enters a small passage and cause a blockage,
or the haemorrhage cause an enlargement of
the plague that completely blocks the artery
flow. Illustration: Colorbox

CHD is an umbrella term for diseases affecting the coronary arteries. The coronary arteries

are the heart’s own arteries; they supply heart muscle cells with blood and oxygen. The

narrowing of the coronary arteries by atherosclerosis and subsequently plaque may be partial

or complete and acute or chronic, giving rise to several coronary syndromes, such as angina

pectoris and AMI. Angina pectoris is a condition caused by atherosclerosis in the coronary

arteries and defined by episodic symptoms of myocardial ischemia (e.g. chest paint), often

due to an increase in the heart’s oxygen demand (e.g. walking uphill), but which subsides

typically with rest or nitroglycerine administration and causes no permanent damage to the
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tissue.[*%1 AMI is an acute, life-threatening condition caused by a sudden lack of oxygen
supply to the heart muscle, most often due to plaque rupture and thrombus formation in one or
several coronary arteries, causing tissue damage. CHD can be treated both medically (e.g.
platelet inhibitors, statins, beta-blockers) and surgically (e.g. percutaneous coronary
intervention, coronary artery bypass surgery), depending on the acuteness and severity of the

condition.[*!]

Cerebral stroke

CS is an umbrella term for cerebral conditions defined by lack of oxygen in the brain tissue,
where the two main causes are thromboembolic ischemia (i.e. IS) and haemorrhage (i.e.
haemorrhagic stroke). Among the different CS types, IS accounts for 80-85%. The rest are
due to haemorrhagic strokes or bleedings,“? which can either be intracerebral (10-12%) or
subarachnoid (3%), depending on the location of the bleeding. Both bleedings and infarctions
are acute conditions where the supply of oxygen to the brain is reduced, which causes a
cellular hypoxia and ultimately, if left untreated, cell death. IS and haemorrhagic stroke have
different aetiology. Haemorrhagic stroke occurs when there is a rupture of the vessel wall that
causes bleeding, whereas IS is due to an occlusion of the arteries [l as a consequence of
atherosclerosis or formation of clot. As the aetiology of haemorrhagic and IS varies,[* they
have differing risk profiles and treatments. IS is most often a consequence of the
atherosclerotic process and blood clot formation, with its conventional risk factors, whereas
hypertension, aneurysms, and malformations are strong risk factors of haemorrhagic
stroke.[** The blood clot causing IS may be located in arteries within the brain or outside the
brain. A blood clot may also travel with the blood stream up to the brain and cause blockage
of the blood supply, causing ischemia. This is termed an embolus, and hence an embolic

ischemic stroke. The embolus may be formed in arteries outside the brain or within the



chambers of the heart.34 Atrial fibrillation is a common cause of clot formation in the heart,
and is associated with a 2-5 fold increased risk of CS.[*! IS is treated with drugs that dissolve
the blood clot or by platelet inhibitors; haemorrhagic stroke is an absolute contraindication of
such treatment, and treatment relies mostly on hypertension control and supportive care.[*

Haemorrhagic strokes seems to have a higher mortality than ischemic strokes.[*4

1.2 Risk factors for cardiovascular disease

1.2.1 Modifiable risk factors

Lipids

Total cholesterol is positively associated with CHD incidence and mortality in both sexes, and
this association decreases with age.[*: %1 An absolute reduction in total cholesterol is
associated with a proportional decrease in the incidence of CHD, and this reduction may yield
a larger decrease in incidence in younger than older adults.®! Some studies have suggested
that elevated total cholesterol is a more important risk factor for CHD % than for CS,12 4]
whereas for CS, hypertension might be more important.® 1 However, the associations
between total cholesterol and the risk of all CS types as a group might be less evident in

studies because the aetiology of CS types differs.[8l

There is an inverse relationship between triglycerides and HDL cholesterol.*! Low levels of
HDL cholesterol is regarded as a risk factor for CVD, but how it is related to CVD remains
uncertain.[*®! The combination of low levels of HDL cholesterol and high levels of
triglycerides are markers of a lipid profile (metabolic syndrome and insulin resistance) with
an increased risk of CVD.I"® The independent impact of triglycerides on CVD and their

causal relationship is uncertain.[®® 51 Nevertheless, high levels of triglycerides are markers of



increased CVD risk, [ because they are indicators of remnants that are rich in cholesterol,

which contributes to plaque formation within the arterial endothelium.%

Blood pressure

Independent of age, SBP and DBP are positively associated with CHD and CS mortality,
although different thresholds have been observed for when SBP or DBP starts to be positively
associated.® Age interacts with blood pressure in fatal CS and all-cause mortality.[®? For
example, in young adults (>19 years), elevated DBP seems to be a more important risk factor
for CS mortality than elevated SBP, whereas with increasing age, SBP becomes more
important than DBP.? With respect to the incidence of AMI, IS and CS, the risk increases

with increasing SBP or DBP, although the association attenuates with increasing age.[*"]

Hypertension

Hypertension is commonly defined as SBP >140 mmHg, DBP >90 mmHg, or current use of
antihypertensive medications.[>3 Hypertension is associated with an elevated risk of AMI, IS,
and CS when compared to those with normal blood pressure,*! and it is a more important
risk factor for CS than for CHD.I* 1 Use of antihypertensive medications that lower SBP by
10 mmHg is estimated to lower the risk of fatal or non-fatal CHD events by approximately
17%, CS by 27%, major CVD events by 20%, and all-cause mortality by 13%, irrespective of
baseline SBP or comorbidities.[! Although the goal of medical treatment of hypertension is
often to achieve a SBP of <140 mmHg, some studies have suggested that the benefit or
absolute risk reduction is larger if the target is <130 mmHg.[®! Also, the risk reduction in
lowering SBP seems to be greater as the absolute risk for CVD increases, which implies that
individuals at the highest risk (e.g. those with characteristics that are associated with elevated

cardiovascular risk such as male sex, or diabetes) will benefit the most.°!
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Smoking

The risk of fatal and non-fatal AMI and most variants of CS is more than two-fold in current
smokers compared to never smokers.[" 581 Former smokers seem to have an elevated lifetime
risk of CVD compared to never smokers, and this risk decreases with increasing number of
years since cessation.*”: 3% 581 Second-hand smoking seems to increase the risk in a dose-
dependent way,®°1 where the risk rises with increasing exposure. Smoking is suggested to be
more detrimental for women than men (RR=1.25 for women vs. men) in relation to fatal or

non-fatal CHD.[6%

Obesity

Obesity is a condition of excess adipose tissue. Body mass index (BMI, a person’s weight in
kilograms divided by the square of height in meters) and waist circumference are measures of
body fatness. General obesity is defined as BMI >30 kg/m?,[Y whereas abdominal obesity is
often defined as waist circumference >88 cm for women and >102 cm for men.[62 6l
Abdominal obesity is associated with an elevated risk of CHD and CS, but the association
decreases with increasing age.[®¥ The effect of high body mass index on CHD and CS may be
mediated by increases in total cholesterol, SBP, and glucose.®* BMI or waist circumference
do not seem to improve risk prediction when conventional risk factors are included in the risk

models.[64

Type 2 diabetes

Type 2 diabetes is a chronic lifestyle-related disease comprising peripheral tissue insulin
resistance and progressively reduced insulin production in the pancreas, leading to increases
in levels of blood glucose.[%! Type 2 diabetes is associated with end-organ damage in tissues

in the heart, brain, kidney, nerves and retina, due to pathology in both large and small vessels.

11



Individuals with type 2 diabetes have an approximately 2-fold increase in the risk of CHD and
CS compared to individuals without type 2 diabetes.[®”] In Norway in 2009-2014, the
incidence of type 2 diabetes declined by an average of 10.1% each year, whereas the
prevalence have increased probably due to diagnosis at younger ages and increased

longevity.[%8 Type 2 diabetes is positively associated with obesity.[®!

1.2.2 Non-modifiable risk factors

Age and sex

Age is the single most important risk factor for CVD.I"®! After the age of 55 years, for each
10-year increase in age, the incidence rate of CS more than doubles in both sexes."" Meta-
analyses suggest that the risk of CS among men is 1.3 times that in women.["*l Data from the
Global Burden of Disease Study showed that the incidence of IS was higher in men than in
women in 2013, and the sex gap increased in 1990-2013 due to a deceasing trend of IS in
women in this period.[”? Men also have a risk of AMI that is twice that in women, even after
adjustment for risk factors that confound the relationship between sex and AMI. Still, the

relative sex gap for AMI decreases with age.[®!

Family history of coronary heart disease

Family history of premature CHD or CS are risk factors for and predictors of future risk of
CVD.[™ In this thesis, we focused on family history of premature CHD in first-degree
relatives. The age at which CHD is considered premature varies by study and sex.[” ™
According to the the Norwegian guidelines for the primary prevention of CVD, a family
history of premature CHD is present if CHD occurred in a family member before the age of
60 years,® which is the threshold that we have applied in Paper 3. The risk of CHD or CS

also seems to be dependent on the number of relatives affected, and it has been questioned

12



whether the increased risk is due to a genetic component or to shared lifestyles. A previous
study have shown that the prevalence of CS was about four times higher in mono- than
dizygotic twins,["® which supports the hypothesis of a genetic component in the aetiology of
CS.*? In one study in Norway, self-reported history of premature AMI in one or both parents,
or in one or more siblings was associated with elevated CHD mortality in men when
compared to those with no family history.’” In women, a history of premature AMI in
siblings, or in both parents and siblings, was in that study associated with higher mortality of
CHD.["1 The risk estimations were modestly attenuated when adjusting for conventional risk

factors, and a subsequent adjustment for socioeconomic status had no impact.

Adult height

There are studies showing that height is inversely associated with the risk of CHD 7881 and
CS [ 71 in both sexes; however, there are also studies that have found no association. [ 82
Researchers have questioned whether the effect of height on CHD and CS is due to the

association with certain genes or due to being a marker of unfavourable environment.

Approximately 60-90% [#3 841 of height is heritable, and the genetic contribution of height is
the result of small contributions from many genes, which is why it is a considered to be a
polygenetic trait. Genetic studies have found a link between genes associated with adult
height and genes that code for adverse lipid profiles, % 81 blood pressure % and
hypertension,!8 and factors involved in the formation of atherosclerosis.[® Others have
suggested that the effect of height on CHD is mediated by lung capacity.!® But despite this,
height is considered to be a surrogate measure for environmental exposures like nutrition and
diseases in childhood,®” 881 socioeconomic conditions during childhood,®% and conditions in

foetal life.[°% %21 The average height in Europe increased from 1850 to 1980, most likely due to
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improvements in environmental factors.®?l The average height of Norwegian conscripts
increased from 1900 to 1980, but conscripts from Northern Norway have consistently had a
lower average height than conscripts in Mid and Southern Norway.[®® % These studies
suggest that, with respect to population height, environmental factors might be more
important than genetics, as the average population height has increased in accordance with
improvement in living conditions. It seems that genetics determine the potential for height in

an individual, whereas environment factors determine the actual attained height.

1.3 Risk models

Risk models for predicting future risk of CVD have been developed because the risk of CVD
is multifactorial and not only dependent on single risk factors, and each risk factor contribute
to risk with different weights.[® The levels of single risk factors might be rather low, but the
cumulative contribution of several risk factors might put an individual at high absolute risk.
The Norwegian guidelines for the primary prevention of CVD [ recommend using the
NORRISK 2 risk model to estimate the absolute 10-year risk of fatal or non-fatal AMI or CS
combined. NORRISK 2 is a Norwegian risk model,[* available at

http://hjerterisiko.helsedirektoratet.no/. It estimates the absolute 10-year risk as a probability

(percentage) based on sex, age, and the following conventional risk factors HDL cholesterol,
total cholesterol, SBP, use of antihypertensive medications, smoking status, and history of

CHD before the age of 60 in one or two family members.[*%
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NORRISK 2

Ten-year risk of acute cerebral stroke or myocardial infarction
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Figure 5. The NORRISK 2 risk chart. The chart show 10-year risk of acute myocardial infarction or
cerebral stroke in percentages, in men and women with high-density lipoprotein (HDL)-cholesterol
>1.0 mmol/L and 1.3 mmol/L, respectively, currently not taking antihypertensive medication, and with
no family history of premature CHD (i.e., occurring before the age of 60 years).[l Republished with
permission of SAGE Publications, from Selmer R, Igland J, Ariansen I, Tverdal A, Njglstad I, Furu K,
et al. NORRISK 2: A Norwegian risk model for acute cerebral stroke and myocardial infarction. Eur J
Prev Cardiol 2017; 24: 773-782; permission conveyed through Copyright Clearance Center.

The intention of the risk model is to identify individuals at high 10-year risk who need to
lower their risk by initiating use of medications or lifestyle changes.l*? The risk model
identifies individuals at high risk defined according to the following age-specific thresholds:
>5% risk in the age group 45-54 years, >10% risk in the age group 55-64 years, and >15%
risk in the age groups 65-74 years.[*? Thus, the model is a tool for medical doctors to help
them evaluate when to start an intervention. The risk chart (Figure 5) can also help medical
doctors to convey information to patients about the benefits from risk reduction from for

example smoking cessation.
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Briefly, NORRISK 2 is designed by using information from the Cardiovascular Disease in
Norway (CVDNOR) project.*? The project have collected baseline information from
population-based studies (questionnaires, clinical examinations and blood samples) conducted
in Norway in 1994-1999. Participants’ records were then linked to national hospital records
and to the Cause of Death Registry for information on main or secondary discharge diagnoses
and underlying cause of death, respectively.[®® To the development of NORRISK 2,
participants aged 4079 years that were free of angina pectoris, AMI, or CS, were followed
from 1994 to 2009 for first occurrence of AMI or CS, which included either hospitalisations
(non-fatal cases) or deaths (fatal cases). Fatal or non-fatal AMI was defined by the ICD-10
codes 120125 (all CHD) and 121-122 (AMI and subsequent myocardial infarction),
respectively. Fatal or non-fatal CS was defined by the ICD-10 codes 160-61 (subarachnoid
and intracerebral haemorrhage) and 163-64 (cerebral infarction and unspecified stroke),
except 163.6 (cerebral infarction due to cerebral venous thrombosis, non-pyogenic).
NORRISK 2 was designed using the cumulative incidence function, which takes into
consideration competing risks, in this case, deaths from other causes. NORRISK 2 was
validated using regional health surveys from Norway, carried out in 2000-2003. The
validation showed overall good agreement between the predicted and observed 10-year risk of
AMI or CS, although somewhat poorer agreement with increasing age, possibly due to an

increase of comorbidities with age.[*]

There are country and region-specific risk models that estimate the absolute 5- or 10-year risk
of fatal or non-fatal CVD, or both, and models that are disease-specific or predict a composite
endpoint. The risk models are based on national-specific CVD mortality and morbidity rates,
sex and age distributions, and the prevalence of conventional risk factors.!*? 919U The risk

models may differ in which age ranges they are applicable to, and in which additional risk
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factors are included, such as HDL cholesterol, diabetes and family history of premature
CHD.[12.97.98, 101 There are some conditions listed in the guidelines that elevate the estimated
risk, and these should be taken into account: South-Asian ethnicity, rheumatoid arthritis,
abdominal obesity, psychosocial stress, and depression/medically-treated psychotic
disorders.[”- & South-Asian ethnicity is associated with a different phenotype for fat
distribution that makes them more susceptible to insulin resistance and type 2 diabetes at
lower BMI levels than other ethnic groups.[*%? This, in turn, puts them at increased risk of
CVD%1051 and is the reason why their 10-year risk estimation has been suggested to be
multiplied by 1.5. For rheumatoid arthritis, it is recommended to multiply the estimated 10-

year risk by 1.4, whereas for the other conditions, no such factors are specified.[”- &

1.4 Cardiovascular disease in Sami compared to non-Sami

In this overview on the risk of CVD in Sami compared to their non-Sami reference
population, I have included studies from Norway, Sweden, and Finland. Incidence refers to
the first occurrence, whether the outcome is hospitalisation or death, thus studies including

both outcomes are of relevance.

Acute myocardial infarction and coronary heart disease in Sami

A rather similar incidence of AMI have been observed in Sami and non-Sami populations in
the previous Finnmark County (per date merged with Troms County into Troms and
Finnmark County) in 1974/75-1989.2%1 Using individual data from the previous Finnmark
County collected in roughly the same period, Sami men had lower mortality rates for CHD,
CVD, and somewhat lower for total deaths than non-Sami men in adjusted models, whereas
similar risks were observed in women.!?l A study in 1970-1989 linked census data to Cause
of Death Registry in Norway and found a somewhat higher CHD, CVD and total mortality in
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Sami than in their non-Sami reference population.?® An assumed higher consumption of
reindeer meat was associated with lower CHD mortality in Sami men and CVD mortality in

Sami women in Northern Norway in 1970-1998.[2°]

In Sweden, a sample of Sami was constructed by linkage to registries, and individuals were
followed in 19612000 % and in 1985-2002.1271 Similar incidence of AMI have been
observed in Sami and their demographical matched reference population in Sweden in 1985—
2002,[1971 byt a higher CHD mortality was observed in Sami women in Sweden in 1961-2000,
except in reindeer herding women, % 171 who had lower incidence of AMI than their
demographical matched reference population in 1985-2002.1%71 Sami men had similar CHD
mortality as their demographically-matched reference population.[*%6: 1971 Sami in Finland had
lower CHD mortality in 1961-1990 compared to a district representing the Finnish
population, %! whereas in 19742005, Sami men had similar and Sami women lower CHD

mortality (%] than their non-Sami counterparts.

Cerebral stroke in Sami

A similar,?®! or possibly higher incidence of CS was found in Sami when compared to non-
Sami living in the previous Finnmark County in 1974-1989,1% and a higher incidence of CS
was observed in men with a mixed Sami and Finnish background.[?8] These studies were
stratified into sex and ethnic groups, resulting in groups of small numbers and consequently
low precision in the estimates. In Northern Norway, Sami men and women had higher CS
mortality in 1970-1989 than their demographical matched reference population.?! A trend of
lower CS mortality was observed in Sami men as their assumed consumption of reindeer meat
increased. A lower CVD mortality trend was observed in Sami women and men with an

assumed higher consumption of reindeer meat.!? In Sweden in 1961-2002, the incidence of
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CS and subarachnoid haemorrhage among Sami was overall higher than in their
demographically-matched reference population.[**”l Mortality of CS in Sami and their non-
Sami counterpart was found to be similar in Sweden in 1985-2002 [2°/l and Finland in 1979—
2005, whereas the mortality of subarachnoid haemorrhage were similar %7 or higher [16]
in Sami in Sweden compared to their demographically-matched reference population in
1961-2002. However, lower incidence of CS was observed in Swedish Sami men with
associations to reindeer herding compared with their demographically-matched reference
population in 1985-2002.M1%71 Sami women in Sweden with an association to reindeer herding
had a higher incidence of CS and subarachnoid haemorrhage in 1985-2002,1 and had
higher mortality of CS compared to the Swedish population in 1961-1985.11% |n Sweden in

1961-2000, CVD mortality was overall higher in Sami than non-Sami women. [0l

Incidence of acute myocardial infarction or cerebral stroke in Sami

The studies on risk of CHD and CS from Finland and Sweden are of more recent years
compared to the studies conducted in Norway, which might makes them more relevant. It may
be acceptable to compare incidence and mortality in Sami in Finland and Sweden with that in
Norway, as all the countries have universal access to healthcare and higher education. Also, in
Norway and Sweden, reindeer herding is a culturally specific trade engaged by only Sami
individuals, which suggests that reindeer herding is a reliable marker of Sami ethnicity in
these countries.*'!] Moreover, all countries have their own Sami Parliaments, but only
Norway has ratified the ILO Convention No.169 that imposes obligations and expectations on
the government in terms of protection of indigenous rights.[*? Despite these similarities,
careful comparisons are warranted as the studies vary by design, time-period, and study

setting (different countries), and because Sami ethnicity is defined differently in these studies.
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Also, the relative risks were small and some studies have low precision, which overall makes

it uncertain if the risk of AMI and CS differ by ethnicity.

1.5 Risk factors in Sami compared to non-Sami

In this overview of conventional risk factors in Sami, we have included studies from Norway
and Finland (only men), and one from Sweden. The studies compare risk factors in Sami to
their non-Sami reference populations that live either in the same municipality or in a region
close by. The associations between non-modifiable risk factors, such as age and sex, and
CVD most likely do not differ by ethnicity; however, studies concerning family history of
CHD and adult height have been included, as there has been speculation as to whether Sami

are protected from CVD through their diet 131 or genetically.[>4

Lipids

Overall similar levels of triglycerides, HDL cholesterol, and LDL cholesterol, with the
exception of some small differences in single studies, have been observed in Sami and non-
Sami men in Northern Norway, in Sweden, and in Finland.[*® 31171 |n the SAMINOR 1
Survey (SAMINOR 1), which was conducted in 2003-2004 and included individuals aged 30
and 36-79 years, small differences in lipids that varied by age were observed. Sami men and
women aged 36-49 years had higher mean levels of total cholesterol than Norwegians,
whereas Sami women aged 65-79 years had lower mean levels than their non-Sami
counterparts.l*® Sami women aged 36-49 years also had the highest mean levels of
triglycerides, and Sami women aged 50-64 years had lowest mean levels of HDL cholesterol
compared to Norwegians and Kven.**l Use of lipid-lowering medications was similar in Sami

and non-Sami in SAMINOR 1.[118]
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Blood pressure and hypertension

In a study from previous Finnmark County carried out in the 1970s, Sami men aged 20-49
years had a statistically significantly lower SBP than non-Sami,[***l whereas no differences
were observed in women. Later studies, including SAMINOR 1, have found a similar DBP,
and a similar or somewhat lower SBP in Sami compared with non-Sami.[* 116 1171 |n the
study from Finnmark County carried out in 1974-1975, use of antihypertensive medications
was higher in Sami than in Finnish and Norwegian women, whereas the opposite was

observed in men.[#!

Smoking
Some studies have observed no differences in smoking habits between Sami and non-
Sami, 114 116. 117 \whereas others have observed that Sami women smoke less than non-Sami

women.[19: 23]

Obesity

In SAMINOR 1, Sami women who reported that they themselves, both parents and all four
grandparents spoke Sami at home had more often a BMI >30 kg/m?, a waist circumference
>88 cm, and a waist-to-hip ratio >0.85 than Norwegians, whereas fewer Sami than
Norwegians men had a waist circumference >102 cm.[*”] Other studies have also observed a

tendency towards a higher prevalence of obesity in Sami women.[?3 114

Type 2 diabetes
Similar prevalence of type 2 diabetes were observed in Sami and non-Sami in both
SAMINOR 1 and the SAMINOR 2 Clinical Survey (SAMINOR 2), carried out in 2012-2014.

when diabetes was defined based on self-report or random plasma glucose with cut-off of 7.5
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mmol/L or above,*?% and when combining self-reported diabetes status and medication use
(SAMINOR 1).12% \When using glycated haemoglobin with a cut-off of 6.5% in SAMINOR
2, a higher prevalence was observed in Sami than non-Sami, and waist-to-height ratio

explained this in women.[?"]

Family history of coronary heart diseases

A doctoral thesis used information collected in the previous Finnmark County in 1974-1988,
and suggested that Sami and non-Sami populations had similar proportions of family
members that had history of AMI and angina pectoris.[*??l Later, a study including part of the
same population, found a lower proportions of Sami with a family history of CHD.[*'4l In
SAMINOR 1 M8 and in Sweden,**"1 a somewhat higher proportion of Sami had a family

history of AMI and CVD, respectively, when compared to their non-Sami counterparts.

Adult height

Studies have observed a lower average height in Sami across Norway, Sweden, and Finland
when compared to their non-Sami reference populations.[t”- 24 116. 1171 A possible inverse
gradient has been observed between height and degree of Sami affiliation, where those with a
strong Sami language connection (reporting Sami as home language for themselves, both
parents and all four grandparents) had the lowest height.[*’] In a study from 1974 including the
population in the previous Finnmark County, height was inversely associated with CS, even

after adjusting for other factors.[?!

Modifiable and non-modifiable risk factors for cardiovascular disease in Sami
The differences in the modifiable and non-modifiable risk factors listed above are small and

caution must be applied when considering these results, as they are few, have small sample
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sizes, are geographically specific, and define Sami ethnicity differently. The somewhat higher
obesity level in Sami women and the lower stature in Sami seem to be a consistent

observation.

1.6 Ethnicity as a determinant of cardiovascular disease

Ethnicity is a socially constructed variable based on shared characteristics like language,
religion, traditions, diet, ancestry, and common history and origin;? *2% it is considered multi-
dimensional and complex™?4 1251 and is closely related to the concept of culture.l*?8] These
markers of ethnicity might be considered as distinct to each ethnic group, and may be
associated with different health outcomes. Ethnicity is commonly included as a study variable
in epidemiological research, where the categorisation of ethnicity has been criticised for being
imprecise, and self-identification for being fluid.l*?! Ethnicity in epidemiology is not viewed
as a risk factor in itself, but a marker for membership to a group with shared characteristics
that may be associated with a given disease.[*?% 12°] That said, an ethnic category is not
biologically based in contrast to the term race. The term race gives a notion of genetic,
biological or physical differences that have previously been used to rank some people
according to races or physical appearance,*>”l which also the Sami and Kven populations
were exposed t0.[*2813% The terms race and ethnicity vary by place and time, and have been
used interchangeable in social sciences.*3Y The term race has, however, limited scientific
values, 1311321 s there are limited genetic differences between populations. In recent time, it

has become more common to use the term ethnicity than race in epidemiology.**

Social determinants of health
In order to have an idea of how ethnicity can be related to health, conceptual diagrams for

social determinants of health (Figure 6) such as the one suggested by Brunner and
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Marmot,*34 might be applied. Shortly, social determinants of health constitutes the conditions
or circumstances that people are born into, live in, and grow and age in, and the systems that
deal with ill health.[** Brunner and Marmot suggest that factors above and at the individual
level determine health. Factors above the individual level are social structures, such as
material factors, work, and the social environment. They influence health behaviours and
individual psychological factors like stress. However, individual health is also determined by
early life experiences, as well as genetic and cultural factors throughout one’s life. Finally, the

social structures vary by location and historical circumstances.[*34l

Brunner and Marmot included culture in their conceptual diagram. Kohrt, Hadley and
Hruschka describe culture to include a set of ‘beliefs, values, norms and behaviour that are
transmitted through social learning’.[**¢! Cultural factors influences the way we do things and
way of thinking, and in a broader perspective the ethnic-specific lifestyle of individuals. As
for ethnicity,!*?! the concept of culture as an explanatory factor for ethnic differences in
health has been criticised for being crude and simplistic with regards to intra-group
heterogeneity, and possible inaccurate as researchers often lack a concrete model for how
culture influence health outcomes.*?6: 1371 Historical factors that may have influenced the
ethnic groups differently. In the context of Sami and non-Sami, the governmental assimilation
process in 1850-1960 known as ‘norwegianisation” were directed towards the Sami and Kven
[38] and had political and social consequences 3% in relation to use of Sami language and
self-determination to own and use geographical regions. Moreover, the Second World War

might have inflicted the ethnic populations or geographical regions differently.[*4
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Figure 6. Social determinants of health.[*** Republished with permission from Oxford University
Press, from Brunner E and Marmot M. Social determinants of health. 2nd. ed In; Marmot M and
Wilkinson RG (eds.) Oxford: Oxford University Press, 2006. Chapter 2, Social organizations, stress,
and health; p.6-30.; reproduced with permission of the Licensor through PLSclear.

In recent times, the revitalisation and establishing of Sami institutions, such as Sami
University College, and the Sami Parliament might have strengthened the local Sami
communities by improving the social structures and social environment in term of political

acknowledgement and Sami self-determination.[*4!]

Ethnicity as a determinant of cardiovascular diseases in Arctic indigenous populations
Due to the lower CHD mortality observed in Sami men in Norway ?4 and Finland,[**]
particularly in with those with an affiliation to reindeer herding,!® researchers have
hypothesised that Sami people were protected from CHD due to their diet '3 or by their

genetics.[?*l However, the latter has not been supported by studies on the incidence of AMI
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and CS in Sami.[?® 21 Also, a similar aetiology of these conditions is assumed in Sami and
non-Sami, as the relative risks changed in similar directions for the incidence of CS and AMI
when adjusting for the same variables.!?] There is only one study that have found genetic
variations in Sami with association to lipid metabolism and consequently CVD. This study
analysed allele frequencies of apolipoprotein A-1V (a protein associated with lipid
metabolism) in 71 Sami vs. 177 Finns in northern Finland in 1989, and found a somewhat
higher allele frequency of apolipoprotein A-1V-2 in Sami.l*4?l The Sami with this phenotype
had higher HDL cholesterol levels than Finns with this phenotype, suggesting an effect of the
lipoprotein allele on HDL cholesterol in Sami but not in Finns. However, overall levels of
lipids did not differ statistically significantly between the groups.[**? In the 1950s to mid-
1970s, lower CHD mortality was observed in the Greenland Inuit population compared to the
population in Denmark, and it was suggested that the Inuit populations were protected against
CHD either genetically,!** or by their traditional diet, which had high levels of
polyunsaturated fatty acids.'*4 However, a subsequent systematic comparison of risk in
Arctic Inuit populations showed a similar or lower incidence of and mortality from CHD and
CVD compared to their reference populations,#%! which challenged the assumed protective
effect of diet and differences in genetic susceptibility.[*46] One recent study indicated a
possible increased risk of type 2 diabetes in the Greenlandic Inuit population.*”1 Moreover,
the Greenland Inuit population has been found to be genetically distinct from other European
and East Asian populations, possibly due to their isolation on an island, a generally low
population size, and periods of high mortality (bottlenecks).[**®! This is most likely not the
case for Sami, although this has been suggested by some.[*° Sami in Norway have had close
interaction with the Kven and Norwegians over centuries, which may have resulted in more

genetic variation compared to the Greenland Inuit population.
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It has also been suggested that the transition that indigenous populations have made from a
traditional lifestyle to a modern or westernised lifestyle, have made them more susceptible for
lifestyle diseases such as CVD, type 2 diabetes, obesity, and social, physical, and mental
disorders.[** Reindeer herding is assumed to represents a more traditional lifestyle with a
different dietary pattern,*5! with an assumed higher intake of reindeer meat, % other
nutrients (alpha-tocopherol, albumin and selenium) that may be protective against CHD,[**%]
and higher level of physical activity.l*” On the contrary, one study in Mid Sweden compared
dietary habits to reindeer herding Sami, non-Sami and historical Sami in 1930s-50s (the latter
by interview of decedents), and suggests that the traditional Sami diet is the diet consumed by
present-day reindeer herding Sami and resembles the diet to historical Sami. The traditional
Sami diet was suggested to consists of high amounts of meat, fatty fish, blood and organ
dishes, berries, boiled coffee and high in total fat, and low amounts of vegetables, bread and
fibres,1*52 which is in contrast to the nutritional recommendation of low fat content and
consumption of fibres and vegetables to prevent CVD."I However, reindeer herding Sami had
a higher physical activity level during work than non-herding Sami and non-Sami.[*? In a
Swedish non-Sami population, the traditional Sami diet was associated with a small non-
beneficial effect on CVD mortality.[**l In SAMINOR 2, Sami ethnicity and inland residency
rather than coastal residency has been associated with higher consumption of reindeer
meat,[*>* but no ethnic differences were observed in nutritional intake that were likely to give
differences in health outcomes.[*>! Others have suggested that Sami might be more
susceptible to chronic lifestyle diseases due to ethnic discrimination,*°! acculturation
processes,[*> and due to being more marginalised and possible chronic stress that

accompanies this.[??
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1.7 Aim of the thesis

Due to the mentioned shortcomings in the studies on conventional risk factors and the risk of
AMI or CS in Sami, there is a need for an update. A simplified conceptual framework for this
thesis is illustrated in Figure 7. The main exposure is Sami ethnicity, which is assumed to be
associated with a unique language, religion, traditions, diet, ancestry, and common history
and origin, and a unique set of values, believes, and behaviour. These characteristics may
translate to a different lifestyle that influence the risk of CVD through conventional risk
factors and height. As such, adult height and conventional risk factors are intermediate factors
between the lifestyle and risk of CVD.[**] These intermediate factors can be used to estimate

the risk of CVD, and potentially to explain ethnic differences in risk.

Exposure > Intermediate variables » Outcome

' ﬂ '

Ethnic-specific lifestyle mmm=) Height, conventional risk factors mmm)  Risk of CVD

Figure 7. Conceptual framework for the thesis. Abbreviations: CVD: cardiovascular disease

The specific aims of this thesis were:

- To explore whether individual conventional risk factors and the estimated 10-year
cardiovascular risk based on multiple conventional risk factors (the NORRISK 2 model)
are similar in Sami and non-Sami populations.

- To estimate changes in conventional risk factors between two time-points and investigate
whether these changes differ by ethnicity.

- To determine and compare the incidence of AMI, CHD, CS, IS, and a composite endpoint
in Sami and non-Sami populations.

- If ethnic differences are observed, to identify intermediate factors that may explain

differences in risks.
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2 Methods

2.1 The SAMINOR Study

The SAMINOR Study (the Population-based Study on Health and Living Conditions in
Regions with Sami and Norwegian Populations) is run by the Centre for Sami Heath Research
at UiT the Arctic University of Norway. The study consists of three cross-sectional surveys:
the SAMINOR 1 Survey (SAMINOR 1) conducted in 2003—2004,15° the SAMINOR 2
Questionnaire Survey from 2012, and the SAMINOR 2 Clinical Survey (SAMINOR 2)
conducted in 2012—2014.1*6% Paper 1 used information from SAMINOR 2, Paper 2 used
information from SAMINOR 1 and SAMINOR 2, and Paper 3 is a follow-up of participants

in SAMINOR 1.

SAMINOR 1
All individuals aged 30 and 36-78/79 from 24 municipalities (in six municipalities, only the
population in selected districts were invited), were invited (n=27,987) (see footnotes to Table

3, and www.saminor.no). In total, 16,865 completed at least one of three questionnaires

(initial, main, or additional questionnaire) or attended the clinical examinations, which gave a
response rate of 60.3%.[*> The sampling design of SAMINOR 1 changed after it was
completed in the municipalities of Kautokeino, Karasjok, Tana, and Nesseby. In these
municipalities, invitees received an initial questionnaire by mail. They could chose to
participate in the study by completing the initial questionnaire only, or in addition, agree to be
invited to the clinical examination. Those who chose to be invited to the clinical examination
received their appointment information by mail, along with the main questionnaire. This two-
stage invitation procedure led to low attendance to clinical examinations, as only people who

had returned the initial questionnaire were invited to the clinical examination. Therefore, in
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these four municipalities, all individuals were invited to the second round of clinical
examinations, regardless of their response on the initial questionnaire. As a result, some
attended the clinical examination without completing the initial questionnaire, which included
questions on ethnic affiliation. In 2006, the initial questionnaire was mailed to those that
participated in the clinical examination without completing the initial questionnaire,
increasing the number of completed initial questionnaires. In the subsequent municipalities,
the initial and main questionnaires were merged (hereafter referred to as screening
questionnaire), and mailed to the invitees together with a scheduled time for clinical
examination. At the clinical examination, participants handed in the screening questionnaire
and completed the additional questionnaire. Four weeks after the examination, participants
received the results of their clinical measurements. If abnormalities were present, participants
were recommended to contact their local primary physician. The questionnaires,
informational brochures, the consent form, and the reminder note (Appendix A), were

prepared in Norwegian and translated into Northern Sami (available at www.saminor.no). The

Northern Sami version of the questionnaires was available in the municipalities of
Kautokeino, Karasjok, Porsanger, Tana, Nesseby, Lyngen, and Kafjord, but 98% of all
participants completed the Norwegian version. In Finnmark and Troms County, non-
responders were offered a second chance to participate in the study, which led to a higher
participation rate in Finnmark and Troms County compared to the counties of Nordland and

Trgndelag.

SAMINOR 2
In SAMINOR 2, invitations were sent to all inhabitants aged 4079 years residing in 10

municipalities (n=12,455) (see footnotes to Tables 1 and 2, and available at www.saminor.no)

of the counties of Finnmark and Troms, and Nordland. Four weeks before clinical data
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collection started, invitees received a pamphlet (Appendix B), with information on the study
in Norwegian and in most municipalities also Northern Sami. In the municipalities of
Porsanger and Storfjord, invitees also received information in the Kven language, whereas in
the municipalities of Skanland and Evenes, invitees received only the Norwegian version.
Questionnaires and informational brochures were sent (Appendix B), along with a scheduled
date for the clinical examination, about 2 weeks before the data collection started in each
municipality. The questionnaire and informational brochure were prepared in Norwegian and
translated into Northern Sami. Residents of Porsanger and Storfjord received the
informational brochure in all three languages; in Skanland and Evenes it was distributed only
in Norwegian. All participants received the Norwegian version of the questionnaire. The
Northern Sami translation was sent to participants in the municipalities of Kautokeino,
Karasjok, Tana, and Nesseby. For the invitees in the municipalities of Kafjord, Storfjord, and
Porsanger, the Sami version was available upon request. Participants returned the
questionnaire at the clinical examination. Less than 5% of all the participants used the Sami
version of the questionnaires. When the collection was at the halfway point, a reminder was
posted to the invitees who had not yet participated. In total of 6,004 agreed to participate,
completed the questionnaires and attended the clinical examination, which gave a response

rate of 48.2%.[160

2.2 Clinical examination

The clinical examinations are described in detail in the papers. Briefly, in both surveys, the
clinical examination included measures of blood pressure, weight, height, and waist
circumference. Triglycerides, HDL cholesterol, total cholesterol, glucose, and glycated
haemoglobin (the latter only in SAMINOR 2) were measured in non-fasting blood samples. In

SAMINOR 1, the clinical examinations took place in buses placed at central locations in the
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municipalities for 1-18 weeks, depending on the population size of the municipality (in the
municipalities included in Paper 2 buses were placed for 1-6 weeks), and were conducted by
trained personnel from the National Health Screening Service. In SAMINOR 2, rooms were
rented in central locations in each municipality, and the clinical examinations were conducted
within 2—7 weeks. Certified health workers primarily from the local community, were

employed as temporarily fieldworkers and trained to perform the clinical examinations.

2.3 Ethnicity: main exposure

There is no registry of Sami ethnicity in Norway, as information about ethnicity is regarded as
sensitive,*% and it is prohibited to include in official registries. Therefore, in health surveys
in Norway, information on ethnicity is usually obtained through self-reporting. Sami ethnicity
was categorised similarly in Papers 1-3. Questions related to ethnicity (in total 11) were
phrased identically in SAMINOR 1 and 2, with multiple options (Norwegian, Kven, Sami or
‘other’, specify) that could be ticked for each question. We used nine of the 11 questions
related to ethnicity for our categorisations. To be categorised as Sami, two criteria had to be
met: Self-definition as a Sami in addition to a Sami language connection. That is, participants
had to 1) report either Sami ethnic background for themselves, or 2) consider themselves to be
Sami. In addition, 3) Sami had to be spoken at home by the respondent him/herself, 4-5) by
one of his/her parents, or 6-9) by one of his/her grandparents. Two additional question related
to ethnicity, 10) ethnic background to father and 11) mother were not included in the main
analyses, but used in sensitivity analyses regarding ethnic categorisation. All those that did
not fulfil the two criteria for Sami ethnicity were categorised as non-Sami. That included:
participants who reported Kven, Norwegian, or ‘other’ as their ethnic background, and
considered themselves as any of these; and participants who reported Sami on some of the
questions, but did not fulfil both criteria for Sami ethnicity. Moreover, those who were
categorised as Sami may have reported multiple ethnic backgrounds or self-perceived
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ethnicities, such as Kven, Norwegian, or other in addition to Sami. Participants with missing

information on ethnicity were excluded in the analytical sample of Paper 1-3.

2.4 Paper 1

2.4.1 Study sample

The 10-year risk of fatal or non-fatal AMI or CS was estimated for participants in SAMINOR
2. The 10-year risk was based on sex, age, and the conventional risk factors included in the
NORRISK 2 (HDL cholesterol, total cholesterol, SPB, use of antihypertensive medication,
and smoking status) except family history of premature CHD, which was not available in
SAMINOR 2. Figure 8 shows who were excluded from the analytical sample, and Table 1
shows some sample characteristics in those invited, in those who participated in clinical
examination, and in final analytical sample. South-Asian ethnicity was not considered
specifically in Paper 1, however, less than 6% of the study sample reported that they
considered themselves as ‘other’ in addition to Sami, Kven or Norwegian. Thus, South-Asian
ethnicity most likely does not influence the estimations in any of the ethnic groups.
Additionally, rheumatoid arthritis, depression/medically-treated psychotic disorders, and

psychosocial stress were not considered specifically in Paper 1.
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n=6,004 (48.2%) participated and consented to be part of medical research

21 excluded for not answering the e
guestionnaire
n=5,983
75 excluded due to missing information on <
ethnicity
n=5,908
26 excluded due to missing values for total e
cholesterol 4
n=5,882
3 excluded due to missing values for SBP lereeeeemresesmaseeenns
4
n=5,879
193 excluded due to self-reported angina ernennennnnnnrnennas
pectoris v
n=5,686
244 excluded due to self-reported myocardial | q...ccccoecceveenne
infarction v
n=>5,442
124 excluded due to missing values for et
smoking habits

n=5,318 (42.7%)

L

n=2,169 Sami n=3,149 non-Sami

Figure 8. Flow chart for Paper 1 showing exclusions from the SAMINOR 2 sample. Abbreviations n:
number, SBP: systolic blood pressure.
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2.4.2 Sample characteristics

Table 1. Selected characteristics (frequency and percentages) of invitees, those who attended the
clinical examination, and of the analytical sample of Paper 1.

Invited Clinical examination Analytical sample
Total, (%) 12,455 6,004 (48) 5,318 (43)
Sex
Men 6,469 (52) 2,747 (46) 2,346 (44)
Women 5,986 (48) 3,257 (54) 2,972 (56)
Age
40-54 years 5,065 (41) 2,015 (34) 1,912 (36)
55-64 years 3,587 (29) 1,869 (31) 1,694 (32)
65-79 years 3,803 (30) 2,120 (35) 1,712 (32)
Region of residence
Region 17 2,616 (21) 1,289 (21) 1,138 (21)
Region 27 4,034 (32) 2,011 (34) 1,793 (34)
Region 3} 5,805 (47) 2,704 (45) 2,387 (45)
Duration of education
0-9 years 1,729 (29) 1,432 (27)
10-12 years 1,681 (28) 1,511 (28)
>13 years 2,321 (39) 2,170 (41)
Missing 273 (4) 205 (4)
Ethnicity
Sami 2,409 (40) 2,170 (41)
Non-Sami 3,499 (58) 3,148 (59)
Missing 96 (2) 0
Marital status
Married 3,364 (56) 3,026 (57)
Cohabitant 850 (14) 791 (15)
Divorced 545 (9) 483 (9)
Unmarried 708 (12) 642 (12)
Widow(er) 385 (6) 325 (6)
Missing values 152 (3) 51 (1)

+Municipalities included in Region 1, Kautokeino, and Karasjok; Region 2, Tana, Nesseby, and Porsanger;
Region 3, Skanland, Evenes, Storfjord, Lyngen, and Kafjord.

2.4.3 Statistical analyses

Differences in crude sample characteristics between Sami and non-Sami were tested with
two-sample t-test and Pearson’s chi-square tests. Ethnic differences in ordered groups were
tested with Wilcoxon’s rank sum test. Sex- and age-specific, high-risk thresholds suggested
by Selmer et al.*? were used to identify individuals at high 10-year risk. The means and
proportions in Sami versus non-Sami within these strata were compared using the two-sample
t-test and Fisher’s exact test, respectively. The overall crude mean 10-year risks in Sami and
non-Sami were compared with the two-sample t-test, and proportions with Pearson’s chi-

square test. We used the direct method to age-standardise the overall means and proportions
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according to the invited sex-specific SAMINOR 2 population, using 5-years intervals. When
comparing the mean age-standardised 10-year risks by two-sample t-tests, we used the
standard deviation estimated from the standard population, which increased the precision and
lowered the p-values. The age-standardised proportions were tested with two-sample test of

proportions.

2.5 Paper 2

2.5.1 Study sample

In Paper 2, we estimated changes in conventional risk factors, and in the 10-year risk of fatal
or non-fatal AMI or CS from SAMINOR 1 to SAMINOR 2. The 10-year risk was based on
sex, age, and the conventional risk factors included in NORRISK 2 (HDL cholesterol, total
cholesterol, SPB, use of antihypertensive medication, and smoking status) except family
history of premature CHD, which was not available in SAMINOR 2. Some SAMINOR 1
participants also participated in SAMINOR 2, and the samples were linked for the 16,778
SAMINOR 1 participants who accepted to have their information linked to other studies. To
achieve a sample that was comparable to SAMINOR 2 with regard to residency (10
municipalities) and age (40—79 years), we excluded 9,513 participants from SAMINOR 1. In
SAMINOR 2, all those who had attended the clinical examination (n=6,004) consented to
linkage. From the combined sample (n=13,269, Figure 9), we excluded SAMINOR 1
participants who did not attend the clinical examination or did not complete the screening
questionnaire. If information on ethnicity was missing in one of the surveys, we used
information from the other survey. Those with missing information on ethnicity in both
surveys, were excluded. The analytical sample consisted of 6,417 participants from
SAMINOR 1 and 5,956 participants from SAMINOR 2 (Table 2), of whom 50.6% in

SAMINOR 1 also participated in SAMINOR 2, constituting 54.6% of the SAMINOR 2
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sample. The reproducibility of ethnicity by Cohen’s kappa suggested a high agreement (0.93,
p<0.001) 162 of Sami ethnicity from SAMINOR 1 to 2 among those that participated twice
(n=3,723). In SAMINOR 1 and 2, 41% (n=1,538) and 42% (n=1,565) of participants were

Sami, respectively.

n=7,265 participated n=6,004 participated
in S1 in S2

l l

n=3,872 participated in both surveys

n=13,269
715 excluded from S1 because they
did not participate in the clinical nrererenrenranans
examination
v
n=12,554
1 from S1 and 10 from S2 were
excluded because they did not S
answer the screening questionnaire
A\
n=12,543
132 from S1 and 38 from S2 were
excluded because of missing PR
information on ethnicity
\4
n=12,373
n=3,249 participated in both
S Cerrennereenenannne
n=6,417 from S1 n=5,956 from S2

Figure 9. Flow chart for Paper 2 showing exclusions from the SAMINOR 1 and SAMINOR 2 sample.
Abbreviations; S1: SAMINOR 1; S2: SAMINOR 2, n: number.

37



8¢

a|dwes [eonAjeue :ajdwes ‘Ajeuy ‘UoljeUILEXS [RIIUID :*WEX3 “UI|D ‘SuoleIAaIqqy “pabisw alem sdiysiaulied xas

-alUES pue paLuew ‘AeMION SI1ISIILIS WOoJ) pansLial sl T HONIAYS Ul ‘pauodai-}as sl 2 YONINVS Ul smess [eirej L “z uoibay 01 T uolfiay WoL) PaAOW Al (T uoifiay
0] g uoifiay WoIf PAAOW UBASS ‘g uoIBay 01 T uoiBay WoIy PaAOW 0M]} ‘Z 01 T HONIINYS Wwol4 piofyed pue ‘usbuA ‘piolpiols ‘sauanl ‘puejueys g uolbiay ‘1abuesiod
pue ‘AgassaN ‘eue] :z uolfiay Molsetey| pue ‘outaxolney| ;T uoifbiay ul papnjoul saijedidIuNNL T HONIYS WOlxx/Z HONIAWS WOl sanfeA paindwl papnjou]

(1) g¢ 0 (1) 28 (€) estT 0 0 (O sanjeA BuissiN
(1) 09 (2) sot (2) Lot (2) 2ee pajesedas
(6) s8¢ (01) 0TE (6) 675 (6) G¥S (0T) 259 (0T) 959 (T1) ¥92'T padIoAIq
(8) 062 (¥) spT (9) 68¢ (9) a8¢ (2) 897 (1) 887 (8) 268 (19)mopIpn
(01) 0TE (GT) 958 (¥T) 058 wengeyo
(29) 920 (89) 2612 (L8) T6E'S (95) ¥9¢¢ (€9) L¥0'Y (€9) 8zT'y (£9) Lg5'9 paLLBN
(6) s0¢ (LT) 2¥S (1) v12 (z1) 80L (8T) S¥T'T (81) TLT'T (z2) L65'C patewun/a|buls
I snyess jeyuey
0 (2) 96 0 (€) zoz Buissin
(6S) TE6'T (6G) xx92S'E (89) 86t7'c (£9) x¥L0'v (29) 290y IWes-UuoN
(T¥) 81€'T (T¥) »x0EP'C (ov) 0T¥'C (L8) x£¥E'C (gg) 182'C Iwes
Auoluylg
(M L1 (M L1 () Lve () eLe (1) ogy (L) 9vv Buissin
(re) oTT'T (ze) 8s0'T (6c) oTE ‘2 (6€) T2E'Z (L2 otL'T (92) 0gL'T s1eak €<
(0g) 126 (ze) ev0'T (82) L29'T (82) 189'1 (L2 vrL'T (L2) 8921 steah 2107
() spT'T (se) TeT'T (62) 22L'T (62) 62L'T (6c) €£5'2 (ov) 909'2 s1eak 60
uoneonps Jo uolleang
(8%) 6GS'T (8%) LGS'T (a¥) 2292 (a¥) 0.2 (L¥) S08'S (19) 8vz's (0s) 6S2'E (8%) 99%'s 1¢ uoibay
(zg) 9g0'T (ze) 8c0'T (¥€) 200 (¥g) TT0'C (ze) veo'y (ze) 150 (ze) 1902 (ze) voL'e 4z uoibay
(02) 59 (02) 59 (t2) z8z't (12) 682'T (12) 9192 (1) 81T'T (81) vzz't (02) 8ve'z 4T uoibay
3oUapIsad Jo uolbay
(9v) €16'T (01) 2ve (9g) €TT'2 (gg) 0zT'C (0g) €08'c (€2) 06¥'T (v2) evs'T (v2) e18'C sieak 6,-59
(ov) 682'T (9g) 09T'T (T€) £58'T (1€) 698'T (62) 285'E (0€) £68'T (62) 126'T (82) 9/1'€ sleak $9-GG
(vT) LvY (¥Q) 1v2'T (€£) 066'T (¥g) sT0'C (T¥) S90'S (Lv) ¥e0'e (L¥) 980'¢ (8v) 625'S sIeak vmr%w
aby
(9g) 218'T (¥Q) vee's (¥Q) 252'S (8v) 986'S (€9) o6’ (€9) T9Y'E (8v) TES'S UBWOMN
(vv) cer'T (9v) cel'e (9v) 1¥L'C (zg) 6919 (Lv) L2o'e (Lv) 680'C (z9) /86'G UsN
XaS
6v2'c (8v) 96'S (8v) ¥00'9 GSY'ZT (99) LT¥'9 (£8) 0gs'9 8T1G'TT [el0L

Z HONINVS T HONINVS  9jdwes ‘Ajeuy ‘wexs “ulo payAul  ajdwes "Afeuy "wexs "ulo PalAUY

901M] pajedidilied Z HONIINVYS T YONINVS

*Z Jaded Jo ajdwes [eanAjeur ay) pue ‘UOIBUILIEXS [RIIUI[D BY) PapUaIIe OYM asoy] ‘saallAul Jo (sebeiuaalad pue Aousnbaiy) sonsiisioeseyd pslos|es g a|qel

sonstaayoeaeyd ajdwes z'G'e



2.5.3 Statistical analyses

We assessed if the change in conventional risk factors and 10-year risk 63 from SAMINOR
1 to 2 differed in the ethnic groups. We tested this statistically by including an interaction
term between survey and ethnicity using linear and logistic generalised estimating equations
by Liang and Zeger.[*64 1651 The generalised estimating equations give population-averaged
estimates [*%%1 and corrects for dependence between observations by adding a term for within-
subject correlations. We used the exchangeable correlation matrix that assumes a similar
correlation for the within-subject observations.[*®*! Generalised estimating equation analyses
assume that missing values are missing completely at random,[*¢"1 j.e., that the pattern of

missing values is independent of both observed and unobserved data.

2.6 Paper 3

2.6.1 Study sample

To estimate the risk of the specified CVD endpoints, we used baseline data SAMINOR 1.
Among the invitees, 16,865 participated, which gave a participation rate of 60.3%. Among
these, 1,149 individuals were excluded because they did not consent to linkage, did not
complete the screening questionnaire, or did not attend the clinical examination, which gave a
sample of 15,716 (Table 3). Moreover, we excluded those with missing information on
ethnicity, those with self-reported myocardial infarction, angina pectoris or CS, and those that
had a hospital discharge diagnosis of CHD or CS prior to participation in SAMINOR 1. To
get a complete case sample with regard to the variables that might explain potential ethnic
differences in risk: ethnicity, adult height, and conventional risk factors included in
NORRISK 2, we excluded all participants with missing values for these variables, which gave

a final sample size of 13,787 (Figure 10, Table 3).
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n=15,716 participated in the clinical examination, completed the
screening questionnaire, and consented to medical research and to linkage

51 excluded due to missing information

on ethnicity B PP TT TP PP PP
n=15,665
1,580 excluded due to self-reported
AML CS Or angma pectoris 4 .....................
151 excluded due to hospital discharge n=14,085
diagnosis of CHD (ICD-10 codes 120
25) or CS (ICD-10 codes: 160161, 163— | @eemrrmmmsmesneees
164 except 163.6) prior to start of  /
follow-up
n=13,934

147 excluded due to missing values on
conventional risk factors and height

n=13,787 (49.3%)

P

n=2,990 Sami n=10,797 non-Sami

Figure 10. Flow chart for Paper 3 showing exclusions from the SAMINOR 1 sample. Abbreviations:
n: number; AMI: acute myocardial infarction; CHD: coronary heart disease; CS: cerebral stroke: ICD-
10: International Statistical Classification of Diseases and Related Health Problems, the 10™ revision.
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2.6.2 Sample characteristics

Table 3. Selected characteristics (frequency and percentages) of invitees, those who attended clinical
examination, completed the screening questionnaire, and consented to medical research and linkage,
and the analytical sample of Paper 3.

Invited Clinical examination, screening questionnaire, Analytical sample
consent to medical research and linkage

Total 27,987 15,716 (56) 13,787 (49)
Sex
Men 14,541 (52) 7,523 (48) 6,379 (46)
Women 13,446 (48) 8,193 (52) 7,408 (54)
Age
30, 36-39 years 4,028 (14) 1,740 (11) 1,702 (12)
40-54 years 11,500 (41) 6,558 (42) 6,257 (45)
55-64 years 6,590 (24) 4,123 (26) 3,537 (26)
65-79 years 5,869 (21) 3,295 (21) 2,291 (17)
Duration of education
0-9 years 5,472 (35) 4,370 (32)
10-12 years 4,432 (28) 4,077 (30)
>13 years 4,848 (31) 4,622 (33)
Missing 962 (6) 718 (5)
Ethnicity
Sami 3,456 (22) 2,990 (22)
Non-Sami 12,209 (78) 10,797 (78)
Missing 51 (1) 0
Marital status*
Single 7,057 (25) 3,066 (20) 2,819 (21)
Married 15,394 (55) 9,769 (62) 8,565 (62)
Widow(er) 1,826 (7) 989 (6) 749 (5)
Divorced 3,071 (11) 1,596 (10) 1,385 (10)
Separated 638 (2) 296 (2) 269 (2)
Missing values 1 0 0

*Marital status retrieved from Statistics Norway: married and same-sex partnerships were merged.

2.6.3 Linkage to national registries

The dates and discharge diagnosis to non-fatal cases of AMI, CHD, IS and CS were retrieved
from CVDNOR and Norwegian Patient Registry for the periods 1993-2009 and 2010-2016,
respectively. Both main and secondary discharge diagnosis were retrieved, and the first
discharge diagnosis including one of the specified endpoints were used in the analyses.
CVDNOR project is run by the University of Bergen together with the Norwegian Knowledge
Centre for Health Services.[®®! The CVDNOR have collected information of all
hospitalisations with CVD (ICD-9 codes 390-459; ICD-10 codes 100-199) or diabetes as
main or secondary discharge diagnosis. This hospitals information is retrieved from the
Patient Administrative System,%8 which seems to be of relative good quality as 99% of the
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patients records on AMI, CS, and hip fractions had correct information on time, date of
admission, and main diagnosis.™®® The CVDNOR has a 7-year look-back period starting in
1994-2001, which ensures that the incident cases in Paper 3 have no previous hospitalisations
with the same discharge diagnosis.[*’ The CVDNOR have observed few missing values for
municipality and age, and have corrected for overlapping and multiple hospitalisations within
24 hours.[*®8] Death within 28 days after a hospitalisation was considered to be part of the

hospitalisation.[®®!

The Norwegian Patient Registry is used for reimbursement and management purposes, and
have a high level of completeness, which indicates that all the necessary data have been
registered.’" Similar to CVDNOR, the patient information is retrieved from hospitals’

Patient Administrative System.

The dates and underlying cause of deaths were retrieved from Cause of Death Registry for
2003 to 2016. The performance to the Cause of Death Registry has been compared with other
national registries using an index based on six measures of quality, and Norway scored 87.6
out of the 100 points possible; Hungary obtained the highest score at 95.7 points.[*”?l Due to
extensive use of non-meaningful or unspecified codes, the Norwegian Cause of Death
Registry had a low index score.[!®] Dates of emigration were retrieved from Statistics Norway
for 2003-2016. The personal identification number that are assigned to all citizens in Norway

enables a complete and unique linkage to different national registries.

2.6.4 Statistical analyses
Cox proportional hazards regression was used to explore whether the incidence of AMI,

CHD, IS, CS, and a composite endpoint consisting of AMI or CS differed between Sami and
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non-Sami. We ran separate models for each outcome, and adjusted for sex and age.
Intermediate variables that could explain ethnic differences were included in a temporal order
[174] and chosen based on previous studies of the Finnmark population that showed that height
was inversely associated with CS and possibly also with AMI,[2% 261 and the conventional risk
factors included in NORRISK 2 model (HDL cholesterol, total cholesterol, SPB, use of
antihypertensive medication, smoking status, family history of premature CHD).[*
Participants were followed from the time of enrolment in SAMNOR 1, until occurrence of an
event (fatal or non-fatal), moved out of the predefined municipalities, death from other
causes, or end of follow-up (December 31% 2016). Attained age was used as the time-scale in
the Cox models. Age at entry is preferable to time-on study as the time-scale variable when
age is a strong risk factor for the outcome and covariates.[*”® Intermediate variables were
treated as covariates. Covariates that violated the proportional hazards assumption were
included as time-varying covariates. The assumption in Cox regression is that censoring is
independent, which means that the probability of being censored at any time does not depend
on a participant’s prognosis for failure at any given time.!*" Studies have suggested that
Sami are at higher risk of violent death 12 and death from external causes (%! than non-Sami,
which might hinders the events of interest from occurring,[*’"! leading to fewer person-years
and possibly an underestimation of risk in Sami when comparing their risk to non-Sami.
Therefore, we performed sensitivity analyses to account for competing events using the Fine
and Gray cumulative incidence function.[*”® The results from Fine and Gray analyses (results
not shown) were similar to those from the Cox regression, indicating that we did not have

issues with differences in mortality from other causes.[*”]
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2.7 Ethics

SAMINOR 1 and 2 are part of the SAMINOR Study, which has been approved by the
Norwegian Data Protection Authority (02/01525-4), and by the Regional Committee for
Medical and Health Research Ethics for region North (REC North) (2011/1840). This project
has been accepted by REC North (2015/2204) and by the SAMINOR Project Board. All
participants were invited by mail, volunteered to participate, and could withdraw from the
studies at any time. Those included in the analytical samples of Papers 1-3 have given their
written informed consent to medical research. In Papers 2 and 3, those that were included in
the analytical sample also consented to have their information linked to registries. All
statistical analyses were done using de-identified data files. For Paper 3, Statistics Norway
linked SAMINOR 1 with emigration data, data from CVDNOR, the Norwegian Patient
Registry, and the Cause of Death Registry. The complete data file was stored, and all the
statistical analyses were conducted on a secure platform for sensitive data at the University of

Oslo.

According to international guidelines, racial and ethnic minorities are considered as
vulnerable populations.l*8 This calls for special awareness when conducting research, so as
not to inflict any harm. Vulnerability in the Sami context is suggested to be related to the
preservation efforts that Sami communities have to make in order to maintain their existing
culture in terms of public and governmental acknowledgment and acceptance to have an
educational system that strengthen the use of the Sami languages, to have property rights, to
have cultural diversity and avoiding stereotyping, and reliable statistics, and most of all, the
acceptance of being Sami.l*®! Interpreting vulnerability as such, our work may strengthen

Sami communities, as we provide valuable health statistics on the Sami population.
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3 Main results

3.1 Paperl

In our analytical sample from SAMINOR 2, Sami men were somewhat younger than non-
Sami men. Sami men had higher unadjusted mean levels of lipids, and a larger proportion had
elevated levels of these than non-Sami men. No ethnic differences were observed in blood
pressure, use of antihypertensive medication, or smoking status when comparing crude levels
in men. Sami women were a bit younger than non-Sami women. Sami women had somewhat
unfavourable levels of triglycerides, HDL cholesterol, and a larger waist circumference when
comparing crude mean levels with non-Sami women. No ethnic differences were observed in
total cholesterol, blood pressure, and similar proportions of Sami and non-Sami women used

antihypertensive medication and were smokers.

The small ethnic differences in single risk factors were not reflected in the 10-year risk of
AMI or CS in Sami and non-Sami men and women when using the NORRISK 2 model. The
crude, mean 10-year risk and age-standardised estimates were similar in non-Sami and Sami
men and women. In the age group 55-64 years, more Sami than non-Sami (36.1% vs. 26.7%,
p-value 0.006) men had an elevated (>10% risk) 10-year risk. Overall, a similar proportion of
non-Sami and Sami men and women were at high 10-year risk, and this did not change when

comparing age-standardised proportions.

3.2 Paper 2

In our analysis of changes in conventional risk factors and 10-year risk of AMI or CS in Sami
and non-Sami from SAMINOR 1 to SAMINOR 2, we observed that total cholesterol declined

in women (by -0.50 mmol/l, 95% confidence interval (Cl) -0.54, -0.45). Sami men had a
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statistically significantly smaller decline (-0.43 mmol/l, 95% CI -0.51, -0.35) than non-Sami
men (-0.60 mmol/l, 95% CI -0.66, -0.53). Small and probably negligible ethnic differences
were observed in men for changes in triglycerides and HDL cholesterol, whereas women had
similar changes in these variables. SBP and DBP declined by -3.1 (95% CI -3.89, -2.27) and -
0.7 (95% CI -1.20, -0.28) mmHg in men, and -3.6 (95% CI -4.36, -2.88) and -1.0 (95% CI -
1.39, -0.57) mmHg in women, respectively. Men were more likely to be using
antihypertensive medications in SAMINOR 2 than in SAMINOR 1 (odds ratio 1.17, 95% ClI
1.06, 1.31), but the likelihood of having hypertension did not change. In women, use of
antihypertensive medications did not change, but the likelihood of having hypertension
declined by 6.2 percentage points (odds ratio 0.77, 95% CI 0.70, 0.85). The likelihood of
being a daily smoker was lower in SAMINOR 2 than in SAMINOR 1; in men, the odds ratio
was 0.54 (95% CI 0.49, 0.60) and in women it was 0.65 (95% CI 0.59, 0.71), corresponding
to a decline of 11.3 and 8.2 percentage points, respectively. Waist circumference increased in
men by 5.9 cm (95% CI 5.50, 6.31), and in women by 6.7 cm (95% CI 6.24, 7.70). The 10-
year risk decreased for similarly in men, whereas in women, Sami women had a somewhat

smaller decline comped to non-Sami women.

3.3 Paper3

Our investigation of the incidence of some CVD among Sami and non-Sami showed that
Sami ethnicity was associated with a 36% (hazard ratio 1.36, 95% CI 1.10, 1.68) and 31%
(hazard ratio 1.31, 95% CI 1.08, 1.58) increased risk of IS and CS, respectively, after
adjustment for sex and age. Low adult height explained a considerable part of the higher risk
of IS and CS in Sami, as this variable attenuated the hazard ratio to 1.26 (95% CI 1.00, 1.59)
and 1.18 (95% CI 0.96, 1.44), respectively. Further adjustment for conventional risk factors

changed the hazard ratio for IS and CS only slightly. The sex- and age-adjusted hazard ratio
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indicated similar risks in Sami and non-Sami for AMI (hazard ratio 0.99, 95% CI 0.83, 1.17),
CHD (hazard ratio 1.03, 95% CI 0.93, 1.15), and for the composite endpoint (hazard ratio
1.09, 95% CI 0.95, 1.24). When accounting for differences in height, the hazard ratio declined
slightly for AMI, CHD, and the composite endpoint, and subsequent adjustment for

conventional risk factors increased the hazard ratio slightly.
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4 Discussion of methods

4.1 Study design used in Papers 1-3

We used a cross-sectional design in Paper 1, repeated cross-sectional design in Paper 2, and a
prospective cohort design in Paper 3, which are all observational studies. A cross-sectional
study includes a specific population in a specific place at one time-point, which gives an
opportunity to observe the frequency of diseases and the distribution of factors that may cause
disease. A prospective cohort study includes individuals at a specific time-point and follows
them over time, usually to observe whether an event of interest occurs. Thus, compared to
cohort studies, cross-sectional studies are less time-consuming and cost less to conduct, as
there is no follow-up.[*8 All observational designs enables the study of associations, but only
prospective cohort studies enables researchers to ensure that the exposure comes before the
effect, also known as temporality. In a cross-sectional study, it is more difficult to distinguish
whether the outcome or the exposure came first, as both are observed at the same time.[*&]
Temporality is one of the Bradford Hill criteria’s used for determining if an association from
an observational study might be causal, but it is not enough to claim causality.[*8* Thus,
cross-sectional studies are considered to be descriptive and suitable for estimation of
prevalences and useful for generating hypotheses, whereas prospective cohort studies are

more analytical, i.e., suggesting causation.

The prospective design in Paper 3 made it possible to exclude participants with CVD prior to
follow-up, thus we avoided issues with temporal bias or reverse causality.[*3 Temporal bias
occurs when people with a disease, for example AMI, adopt a heathier lifestyle and improve
their levels of total cholesterol as a consequence of the AMI event. This leads researchers to
falsely underestimate the associations between cholesterol and AMI.1*831 \We used hospital
discharge diagnoses from the CVDNOR and the Norwegian Patient Registry, in addition to
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self-reported diagnoses, to exclude individuals with CVD prior to follow-up. Although we
used both self-reported and registry information, there might have been prevalent cases of
CVD that were counted as new cases. However, as both ethnic groups parish to the same
hospitals and the hospitals most likely apply similar discharge codes to the same CVD
independent of the patient’s ethnic belonging, we believe that the prevalent CVD cases were

excluded in a similar way in both ethnic groups.

4.2 Internal validity

The validity of a study consists of internal and external validity, and the latter is dependent on
the former. Internal validity describes how accurate and precise, or how true, the results are
for the target population.[*®! Therefore, an estimate has to be both accurate and precise to be
valid. Internal validity requires the absence of random and systematic errors; the latter is
known as bias and tends to give erroneous results.*®3 Random errors do not necessarily give
incorrect results, but they lead to variation that affects the precision and reproducibility of
results, particularly when sample sizes are small.[*8] Systematic errors in studies can occur at
the design stage, during the collection of information, or during the process of data
analysis.[*®% Systematic errors that influence the groups compared to a similar extent,
independent of other factors,[*¥? create a non-differential bias that, in most situations,
underestimates the strength of the associations between the exposure and outcome.[*8%
Systematic errors that affect the comparison groups unequally creates differential bias, which

either under- or overestimates the strength of the associations.

Observational studies are prone to errors, but it is difficult to know to what extent. Biases are
often categorised into three main types: selection bias, information bias, and confounding, 82

183, 186] although confounding is sometimes considered to be different from bias. The biases
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can be related to each other and might overlap. Due to the possibility of bias and
confounding, the results from observational studies need to be interpreted critically and

cautiously.

4.2.1 Information bias

Information bias is also known as observation, classification, or measurement bias. These
biases occur due to an incorrect measurement or classification of an outcome, an exposure, or
both.8] Standardisation in data collection can prevent information bias. In this thesis, the
clinical examination, including blood sample, was standardised by following strict protocols
and using trained personnel to conduct the examinations. We are not aware of any systematic
biases that have influenced the clinical measurements. Also, the use of questionnaires might
be regarded as a standardised way of collecting information. Biases related to difficulties in
understanding the Norwegian language among Sami responders are likely small, as only a
few (<5%) filled in the Sami version of the questionnaires in the municipalities with the
largest Sami populations (results not shown). However, this might also indicate that the Sami
questionnaires were difficult to understand, as primary and secondary schools did not allow
the use of the Sami language until 1969. Moreover, the present writing style for the Northern
Sami language was set in 1979, and for other Sami languages it was accepted even later.[8"]
Participants were, however, able to receive help from the staff at the research stations to

complete the questionnaires.

The use of self-reported variables is associated with larger uncertainty than the use of
standardised measurements. The following self-reported variables were included in the
analyses: presence of CVD, use of antihypertensive medications, smoking status, family

history of premature CHD, and ethnicity. According to Senior and Bhopal, a sound
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epidemiological variable needs to fulfil three criteria: 1) it should be measured accurately, 2)
it should differentiate populations in underlying relevant characteristics, and 3) the observed
differences should generate testable aetiological hypotheses or be applicable to the planning
or delivery of health care.!8! | will consider to what extend these criteria are present for
ethnicity by describing issues related to heterogeneity and stability of Sami ethnicity, and
challenges with lack of a golden standard. These conditions influence how well we might
have been able to differentiate the populations. As ethnicity is multifaceted and a socially
constructed trait, it may be inappropriate to use it for generating testable aetiology hypothesis.
Moreover, | briefly mention how planning or delivery of health care to people with Sami
ethnicity might be applicable. Lastly, I will discuss some limitation of other self-reported
variables included in Paper 1-3, and strengths and limitations when using data from national

registries.

Comparing ethnicity criteria with Sami electoral roll

The criteria used for the ethnic categorisation of Sami in Papers 1-3 resembles that of the
Sami Parliament electoral roll, as both require that individuals perceive themselves as Sami
and have a linguistic marker.*8% But the electoral roll differs from our categorisation in that
they also include linguistic markers in great-grandparents, and the possibility to register
themselves if they are descendants of someone already enrolled. Given that the legitimacy of
the Sami Parliament is dependent on an electoral roll that is representative of the Sami people,
one might argue that the ethnic categorisation used in the papers, on which this thesis is
based, have high accuracy and represent the Sami population. On the other hand, the criteria
for registration in the Sami electoral roll, have been constructed in relation to the political
rights that Sami are granted due to their ethnicity. Such political rights, and hence the ethnic

categorisation used herein, might be irrelevant for health research.
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Intra-group heterogeneity in Sami

The criteria for ethnic categorisation might have determined whether or not we observed
ethnic differences. Assuming that ethnic differences increase with the degree of ‘Saminess’, a
strict definition of who are considered Sami might demonstrate ethnic differences, whereas a
broad definition might dilute ethnic differences, which would make it more difficult to
demonstrate important ethnic differences. The criteria used for ethnic categorisation,
determine the sample size of each ethnic group, and hence, the precision of the estimates. A
strict categorisation of Sami might give imprecise estimates due to a smaller sample size, but
these estimated would be reliable if ethnic differences increase with ‘Saminess’. A broad
definition of Sami on the other hand, might give larger precision, but ethnic differences would

more likely be diluted.

Participants who fulfilled only one of the criteria (either perceived themselves as Sami/had
Sami ethnic background themselves, or had Sami as the home language of one of three
generations of their family) were categorised as non-Sami although they clearly demonstrated
a Sami background or connection. However, we treat the groups as mutually exclusive,**]
despite that many categorised as non-Sami have Sami ancestors. Likewise, participants were
categorised as Sami even if, in addition to Sami, they chose Kven, Norwegian, or other, in
their responses to questions on ethnic background, self-perceived ethnicity, and language use
in three generations, which created a heterogeneous Sami group. The main limitation of
heterogeneous groups is that associations can be hidden.**° Heterogeneity might bias the
results non-differentially if both groups have a similar level of heterogeneity, or differentially
if the heterogeneity is present in only one of the groups. Potential heterogeneity within the
Sami and non-Sami groups was assessed by repeating the analyses using an alternative ethnic

categorisation, which consisted of one non-Sami group and two Sami groups that differed in
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their number of Sami ethnicity markers. The non-Sami group consisted only of those who had
no Sami ethnicity markers, i.e., Kven, Norwegians and those that had ticked ‘other’. One of
the Sami groups consisted of those who had ticked Sami for all 11 ethnicity-related questions,
and the other consisted of those who had 1-10 Sami ethnicity markers. We did not observe a
consistently different pattern when using the alternative ethnic categorisation in any of the
papers, which suggests that our ethnic categorisation of the Sami group rendered robust

results.

Stability of the Sami ethnicity variable — misclassification

Self-perceived ethnicity can change in relation to social and political contexts and time.[*?°]
However, a comparison of the answers on self-reported Sami ethnicity (linguistic markers in
three generations and self-perceived ethnicity) from the 1970 population census with the
answers from SAMINOR 1, suggests that Sami ethnicity is stable.[*% We computed Cohen’s
kappa (section 2.5.1) to explore the level of agreement for reporting Sami ethnicity at both
surveys compared to what would be expected by chance. The Cohen’s kappa suggested that
Sami ethnicity had high reproducibility, which supports the high stability of Sami ethnicity
and supported our decision to impute ethnicity in those that participated in both SAMINOR 1

and 2, but had missing information for ethnicity in one of those surveys.

Evaluation of Sami ethnicity

We do not know how accurately we have measured ethnicity, as we do not have a registry of
ethnicity that might be considered to provide a standard. But, even if there were a registry of
ethnicity, the question of who would register themselves as Sami and non-Sami, and on which
criteria, would still exist. Nonetheless, the criteria to the Sami electoral roll might be

considered to be a standard for categorisation of Sami ethnicity. Given this, we might
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consider our ethnicity criteria to be as accurate as possible given the available information.
We might also assume that we have differentiate the populations correctly, as there was no
indication of the contrary when doing sensitivity analyses using a different ethnic
categorisation. In terms of generating testable aetiology hypothesis, Paper 3 suggests that
height difference in Sami and non-Sami reflect an exposures that also determines their risk of
CS. In terms of applicability of the ethnic categorisation for planning or delivery of health
care, the resemblances between our ethnic categorisation and the Sami electoral roll suggests
that targeted measures could be applied in a similar way as other targeted measures from the

Sami Parliament directed towards the Sami people.

In recent time, Raj Bhopal has suggested, that the research question itself should determine
how ethnicity is applied.*% The ethnic categorisation chosen in Paper 1-3 might be in
accordance with the research question, as we have included self-perceived ethnicity or ethnic
background that captures the social dimension by ethnicity. The risk of CVD is also partly
dependent of family history and inheritance, which we have embodied in the categorisation by
including questions of Sami language use in one of three generations. It should be noted, that
by including inheritance we only consider genetic susceptibility within families, and not that

Sami are genetically different from non-Sami.

Self-reported smoking

Self-reported smoking can be underestimated, as smoking is perceived to be an undesirable
behaviour in general, and in particular when smoking cessation is expected due to pregnancy,
cancer, or other chronic diseases.[** The precision of self-reported smoking has been found
to be dependent on the study setting and population, how the question is posed, and the

purpose of the study.!** The smoking-related questions used in SAMINOR 1 and 2 have not

54



been validated in a Sami population, and they were posed differently in the surveys. In all of
the papers in this thesis, we estimated the proportion of current smokers in Sami and non-
Sami and included smoking status in the computation of 10-year risk. In Papers 1 and 3, we
excluded all participants with missing values on smoking. In Paper 2, those with missing
values on smoking (58 missing items in SAMINOR 1; 68 in SAMINOR 2) were categorised
as non-smokers, which may not have been the correct assumption. Excluding those with
missing items for smoking in Paper 2 (both SAMINOR 1 and SAMINOR 2) gave somewhat
lower odds ratios and prevalences of smoking, but the conclusions regarding a significant
decline in smoking in the overall and sex- and ethnicity stratified analyses did not change

(results not shown).

Differentiating smokers from non-smokers might be regarded as crude and inaccurate, as the
associations between smoking and CVD are dependent on duration (years) and intensity of
smoking (number of cigarettes smoked per day), also known as pack-years.[***! However, as
there were additional missing items for number of cigarettes smoked per day, and duration of
smoking in years in both smokers and former smokers we chose not to include pack-years, as
this would have given us an even smaller sample size. Moreover, we did not consider former
smokers in any of the papers; we simply merged them with never smokers to create the
category of non-smokers. Former smokers have higher mortality relative to never
smokers, %! and merging them with never smokers can underestimate the relative risk of
smoking. Due to potential residual confounding from the imperfect operationalisation of
variables in Paper 3, we included pack-years (number of cigarettes smoked per day divided by
20, multiply by years of smoking) of smoking instead of smoking as a dichotomous variable
in the models for each endpoint. Using pack-years in a somewhat smaller sample did not

change the relative risks of any of the investigated CVD endpoints (results not shown).
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Use of antihypertensive medications and misclassification of item non-response

In all papers, missing items for self-reported use of antihypertensive medication were
considered as negative responses, and merged with previous and never users to distinguish
them from current users. Considering missing items as negative responses might be a correct
assumption, as users are likely aware of their conditions, whereas those not taking any
medication might find the question irrelevant and ignore it. In Paper 1, 171 participants had
missing values on the use of antihypertensive medications; in Paper 2, this was the case for
105 participants in SAMINOR 1 and 299 in SAMINOR 2; and in Paper 3, there were 142
participants with missing items for use of antihypertensive medications, all of which were
categorised as non-users. This is a strong assumption, however, and no literature supports this
form of ad-hoc imputation. Therefore, as an additional sensitivity analysis, we excluded
participants with missing items for antihypertensive medications in Papers 1-3 and repeated
some of the analyses. The results for the sex-, ethnicity- and age-specific 10-year risks
(n=5,147) in Paper 1, the sex- and ethnicity-specific GEE regression for use of
antihypertensive medications and hypertension in Paper 2 (n=11,636), and the hazard ratio for
ethnicity (model 3) in Paper 3 for the various CVD endpoints resembled the original results,

thus the conclusions did not change.

Self-reported cardiovascular disease

We excluded those with self-reported angina pectoris and AMI in Paper 1, and in Paper 3,
excluded those with self-reported CS. Self-reported AMI and CS in SAMINOR 1 had high to
moderate agreement when validated against hospitalisation discharge codes, and no ethnic
variation was observed in the validity of these.[**" Thus, ethnic differences in exclusion of

prevalent cases based on self-report of AMI or CS, is most likely not an issue of concern.
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Misclassification of endpoint in Paper 3

We compared fatal and non-fatal CVD cases in Sami and non-Sami, by using information
from national registries. The main and secondary discharge diagnosis to CS in the Norwegian
Patient Registry have been found to be adequate complete (i.e. to what extent all data that
could have been registered is registered) and correct when compared to medical records from
hospitals.[**® 191 The correctness to a registry is often measured by positive predictive value
and describes to what extend the results confirms with the true. The correctness for CS in
Norwegian Patient Registry varied from 68% to >90% and improved when restricting the
comparison to main discharge diagnosis only.[%-20%1 The most common cause for incorrect
diagnosis of acute CS was previous CS events that should have been coded as sequela and

rehabilitation after CS.[198 1%

The main and secondary discharge diagnosis to AMI in the Norwegian Myocardial Infarction
Registry and the Norwegian Patient Registry were compared with the discharge diagnosis to
patients admitted to a hospital in Mid Norway from July to December 2012 with a cardiac
troponin T plasma value. Both registries were found to be adequately complete and correct. In
terms of the latter, both registries had a positive predictive value >90% when compared to the
hospital discharge diagnosis that was based on the comprehensive medical history.[?° As
with CS, restricting the comparisons to only main diagnosis of AMI, improved the correctness
for Norwegian Patient Registry.[?° These studies indicate that the Norwegian Patient
Registry provide adequately complete and corrected data for both main and secondary
discharge diagnosis of CS['%-2%1 and AMI,2%H which might eliminated potential differences

in how the data were registered by the CVDNOR and Norwegian Patient Registry.
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A study conducted in Norway in 19652005, compared the underlying cause of death among
1,140 individuals with autopsy records 2% to that in Cause of Death Registry, and found a
somewhat lower agreement between CS deaths than CHD deaths, but an overall a substantial
agreement between the two records. Assuming that these data hold for the CHD and CS
deaths included in Paper 3, we might not have large issues with misclassification of deaths.
Out-of-hospital deaths among individuals aged >80 years might be underreported, as
comorbidities increase with age, and possible silent AMI or silent 1S/CS 2% js not recognised
when ICD-10 R96 (instantaneous death) and R98 (unattended deaths) are used as the
underlying cause of death.?°l Using data from the Tromsg studies in 2001-2009, one study
showed that age- and sex-specific trends in AMI did not change after the inclusion of cases
with R96 and R98 as the underlying cause of death,?° which suggests that excluding these
codes from the AMI endpoint might not threaten our conclusions regarding AMI. How the

use of R96 and R98 influence the incidence of CS is uncertain.

Use of specialist health care in geographical areas that represents Sami, i.e. municipalities
included in the administrative area for Sami languages (varying from six to eight
municipalities), have been compared with geographical areas (varying by study) with an
assumed small proportion of Sami, representing non-Sami. The public expenditures to
somatic hospitals and specialist services in 2002—2006 ! and use of radiotherapy in cancer
treatment in 1999-2008 [2%1 showed similar use in geographical areas representing Sami and
non-Sami. Use of mammography screening for breast cancer was more common in areas
representing Sami women than by their non-Sami counterparts in 2001-2010.12°71 Use of
conventional radiography, magnetic resonance, computerised tomography, and ultrasound in
2003-2009, showed smaller use of the two latter and more of magnetic resonance in areas

representing Sami, which they assumed to be caused by a lower cancer risk in Sami.[?%®
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Overall, these studies [2952%1 jndicate no systematically different use of specialist health care
in Sami and non-Sami areas. The coding of discharge diagnosis is assumed to be similar in all
hospitals in Norway, as Norwegian hospitals have a similar governmental reimbursement
system. Therefore, it is unlikely that main and secondary discharge diagnosis and the
underlying cause of death differ systematically by ethnicity. Potential misclassification is
probably similar for both of the comparison groups, which potentially underestimates the

associations between ethnicity and risk of CVD.

4.2.2 Selection bias

Descriptive studies (Paper 1 and 2) and measures like incidence rates (Paper 3), are important
as they reflect the health of the target population. However, the descriptive measures from a
sample should be representative of the target population to be valid. If the descriptive
measures are valid, it might be possible to extrapolating the figures to populations with
comparable demographical characteristics.?%! If individuals have different probabilities of
being included in a survey, there might be a selection of participants. A selection might cause
systematic differences in participants and non-participants in relevant characteristics such as

the exposure and outcome,?!% in which case we might have a selection bias.[*83 18]

Different participation by ethnic groups

A review investigated racial and ethnic minorities’ willingness to participate in health
research from 20 different health research studies conducted after 1984 mainly in US. The
review showed that racial and ethnic minority groups were as willing as non-Hispanic white
people to participate despite an assumed mistrust in medical research.[?*¥ It is rather unlikely,
however, that these results are generalizable to Northern Norway, as similar studies in
Scandinavia with respect to Sami ethnicity and participation in health research do not exist.
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Therefore, to what extent participants and non-participants in SAMINOR 1 and SAMINOR 2
differ in ethnicity, is unknown. It might be that Sami reframe from medical research as
previous scientific research studies included scull measurements and physical appearance to
place Sami as inferior to Norwegians.['28 130 All invitees received the informational brochures
where it was stated that information was collected in geographical regions where Sami and
non-Sami live and that the survey was conducted by a Sami research centre. This could have
increased participation of Sami as their presence in these regions were acknowledged, and
could give lower participation among those that do not acknowledge Sami language and
culture due to history of assimilation.[**! If this have induces a different selection of Sami and
non-Sami participant into the surveys, and if such selection might bias the estimates, is

however, unknown.

Non-participants in SAMINOR 1 and SAMINOR 2

As roughly half of those invited to SAMINOR 1 and SAMINOR 2 participated, there may
have been a selection that makes the participants differ from non-participants (Tables 1-3).
However, it is impossible to know to what extent if no research is done to compare
participants with non-participants. We have limited information about the non-participants to
SAMINOR 1 and 2, other than non-participants to both surveys were more often younger
men, %! and in SAMINOR 1, the non-participants were also more often single.l*>¥ This is
also reflected when comparing characteristics of the invitees with those included in the
analytical samples in Tables 1-3, which suggests that the descriptive results from Paper 1-3

may be slightly prone to selection bias.

Surveys conducted in Norway with comparable participation rates to the papers included,

have observed that non-participants were more often men, young, not married, were likely to
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be receivers of disability pensions, and had lower education or income.[?*22%4] |n the Tromsg
study in 1994-1995 and 2007—2008, those with the highest level of education have better
levels of conventional risk factors and smoke less than those with the lowest level of
education.!?!! If non-participants to SAMINOR 1 and 2 have lower education than those that
participated, as observed by others[?3 24l and hence, have more adverse levels of
conventional risk factors, then estimations of conventional risk factors in Paper 1 and 2 might

be an underestimation of the true levels in the target population.

The third Nord-Trendelag Health Study, also known as the HUNT 3 study, was conducted in
2006-2008 and 50,807 were invited, wherein 54% participated. The non-participants were
more often younger, unmarried men,?**! comparable to the characteristic observed in non-
participants to SAMINOR 1 and 2. Additionally, the non-participants to the HUNT 3 study
had a higher prevalence of drug-treated hypertension, myocardial infarction, angina pectoris,
CS, diabetes, psychiatric disorders, higher mortality, as well as being more inactive and
having lower education and income.?**l Given that the HUNT 3 study and the SAMINOR 1
and SAMINOR 2 had resemblance in participation rate, and non-participants were more often
younger and men, it might be that the non-participants to these surveys resemble each other in
other characteristics as well. If that is the case, the incidence rates of CVD in Paper 3 might
be somewhat underestimated as those with myocardial infarction, angina pectoris, CS,
participated less. As no research is done among the non-participants to SAMINOR 1 and

SAMINOR 2, we can only speculate how they may had influence our observations.

One study of non-participants to the Oslo health study that was conducted in 2000-2001,
wherein 40,888 aged 30-76 were invited and 46% attended, explored how different

prevalences in smoking, obesity and diabetes among non-participant changed the prevalences
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of these conditions in the target population.?** Their analyses showed that differences in
prevalences in participants and non-participants, had only small effect on the overall results,
which suggested that the sample was representative of the target population despite somewhat
low response rate.[?**l Similarly, the overall anthropometric and disease prevalence estimates
in the HUNT 3 study did not changes substantially when merging the values to non-
participants with those to participants, despite non-participants having poorer health and
lower education.?*3] It should be noted, the HUNT 3 study and the Oslo health study had
substantial sample sizes. This suggests that despite only half of those invited participate in a
survey, bias from selection might not be a problem, as long as the sample size is large. It is
likely that the prevalences and mean values vary in participants and non-participants to
SAMINOR 1 and SAMINOR 2, but our results in Paper 1 and Paper 2, and incidence rate in
Paper 3 may still be valid for the target population as the sample sizes are relative large. It
should be noted, that our assumption of negligible different selection of participants and valid
estimates rest on an assumption that there are no different selection by ethnicity or by other

variables related to ethnicity.

Estimation of change in risk factors in Paper 2

Table 2 show that the analytical sample in SAMINOR 2 tended to be older than the sample in
SAMINOR 1. SAMINOR 1 had the fewest participants from Region 1, which included
municipalities with that the highest proportions of individuals with Sami affiliation,[*5% 6%
whereas SAMINOR 2 had the fewest participants from Region 3, which included
municipalities were Sami are in the minority. This was also reflected in the ethnic
compositions of participants, with more participants of Sami ethnicity in SAMINOR 2
(40.4%) than in SAMINOR 1 (35.3%). However, as noted previously, this is most likely due

to issues with the design of SAMINOR 1 (see section 2.1), not people’s willingness to
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participate in the surveys. However, if and how this issue might have influenced the ethnic

comparisons, is unknown.

In Paper 2, we used a statistical method (generalised estimating equations) that assumes that
missing values are missing completely at random. "1 However, the missing values in the
surveys depended on the birth cohorts invited to SAMINOR 1 and 2, which might bias the
regression coefficients when using this statistical method. We explored this, by excluding
those who were not eligible for invitation to both surveys; we excluded those aged >70 years
from SAMINOR 1 (n=820), and those aged 40-50 years from SAMINOR 2 (n=1,275). When
the generalised estimating equations analyses were repeated in this sample (n=10,278), the
results resembled those of the original analyses, except for SBP, which showed a different
decline for non-Sami and Sami women (-5.2 and -3.7 mmHg, respectively). Overall, we

consider the estimates from our study to be fairly robust.

Relative risk estimations in Paper 3

In order to have valid relative risk estimates from cohort studies (Paper 3), losses to follow-up
should be independent of the outcome. In Paper 3, we had complete follow-up for all
participants and 101 were lost to follow-up due to emigration. The losses to follow-up did not
differ by ethnicity (results not shown), and assumed to be independent of the incidence of

CVD, which was not explored.

Effect estimation that stem from aetiological relationships are less likely to be influenced by
bias from selection, but the strength of association might vary by population,[t8? 212 214,216]
In Paper 3, height explained the excessive risk of CS and IS in Sami, which is supported by

some studies ['® 7! whereas other studies show no associations.[® A meta analyses estimated
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a steeper risk reduction at lower height and suggested an inflection point at 170 and 160 cm
for men and women, respectively, where height is no longer associated with CS.?71 The lack
of an inverse association between height and CS between different studies might partially be
due to variations in population average height, and due to a possible presence of an inflection
point where height is no longer inversely associated with CS and IS. Therefore, it is likely
that the association between height and CS and IS are valid for the target population, but the
strength of association might vary between participant and non-participant as their average

height differ.

4.2.3 Confounding and intermediate variables

Confounding is a phenomenon that can create a statistical association between an exposure
and an outcome when the groups that are compared, in this case Sami and non-Sami, differ in
other variables that are causally or non-causally associated with the exposure, and causally

associated with the outcome.[183]

In an ideal comparison, the groups should be similar to each other in all aspects other than
exposure status, which is why sample characteristics in the exposed and non-exposed groups
are compared, with particular attention paid to factors that are thought to be causally
associated with disease.l*®? If the groups differ in factors that might be causally associated
with the outcome, this can create a false association caused by the confounder and not by the
exposure. In contrast to information and selection bias, it is possible to correct for
confounding variables by adjusting for them in regression analyses or stratifying by these

variables.
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A confounder is different from an intermediate variable,[*33 which is a variable in the causal
pathway between an exposure and an outcome. Intermediate variables can cause variation in
the outcome, and vary themselves by variation in the exposure. In contrast to confounders,
one should not adjust for intermediate variables if one is interested in the full effect of the
exposure, unless this is done intentionally, as in Paper 3 when trying to explain what variables
might explain differences in risks. We considered height and conventional risk factors as part
of the causal pathway between ethnicity and risk of CVD. The risk of CVD is mediated
through height as surrogate measure of genetic composition and environmental exposure, and

conventional risk factors are considered mediators of a potential ethnic differences in risk.

The usefulness of an adjustment depends on how well the confounding variable is measured,
if it is measured at all, and whether the researchers are aware of the confounders and actually
adjust for them. Imperfect data collection of confounding variables, failing to take into
account confounding variables, or the use of a suboptimal regression model can lead to biased
estimates, and is known as residual confounding.[*®% In Paper 3, we suggest that residual
confounding might partly explain the observed association between Sami ethnicity, and CS
and IS, as observational studies are prone to bias due to things like the imperfect collection of

data.

4.2.4 Interaction

Interaction is present when the association between the exposure and an outcome change in
the presence of a third variable, which is then considered to be an effect modifier.[*®3 An
effect modifier is different from a confounder as the exposure—outcome association differ in
levels or strata of the effect modifier, whereas the exposure—outcome association is similar in

all levels of a confounder.[?18!

65



In Paper 2, we formally tested whether continuous and discrete conventional risk factors
changed differently by ethnicity from SAMINOR 1 to SAMINOR 2. This was tested on a
multiplicative scale.[!®] Moreover, the changes in risk factors were illustrated in figures in the
supplementary figures (to Paper 2), which suggested that the interactions observed in men and

women were most likely due to random variation, as the changes fluctuated by age group.

In Paper 3, for each variable that was entered, we tested if sex or ethnicity modified the
associations with the endpoint. This was done by including a product term with ethnicity and
a product term with sex in separate models. If the product term was statistically significant (p-
value <0.05), the product term was included in the final model for each endpoint. The risk of
CS and the composite endpoint were lower in women than men, and only in women, an
inverse association was observed between height and both endpoints. For men, the association
was also negative, but not statistically significant (Paper 3, Supplementary table 2). The
product term between sex and height was not statistically significant (p=0.078) in the final
model for composite endpoint. However, we chose to include it as it was statistical significant
in the complete model for CS. Men had significantly higher risk of AMI than women, but

only in women the use of antihypertensive drugs was associated with higher risk of AMI.

4.2.5 Statistical associations and chance findings

In all the papers included, we performed several statistical tests, like testing for interactions
(Paper 3), which increases the probability of type 1 error, i.e., falsely-rejected null-hypotheses
2200 and chance findings. We used the a-level of 0.05 for all tests in the papers, which means
that the probability of type 1 error in a single test was 5%. However, when doing several tests

on the same dataset, the probability of at least one falsely-rejected null-hypothesis is larger.
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This is commented specifically in Paper 1 in relation to the significant difference in risks

observed among men aged 55-64 years, but it applies to all papers.

A larger sample size increases the power of a study, and leads to smaller standard errors and
narrower Cl. Small differences between groups may be statistically significant simply because
of a large size of the sample, but may not be clinically or practically meaningful, i.e., they
may indicate a difference in health outcomes that is so small that is does not merit attention.
Judging whether or not a difference is clinically significant is done on the basis of expert
knowledge in the field of study. As mentioned, in Paper 2, we found that Sami and non-Sami
had different changes in total cholesterol and triglycerides (men only), HDL cholesterol (both
sexes), and in 10-year risk (women only), but the ethnic differences were small, the results
fluctuated by age group, and the analyses included multiple tests, which suggests that the
results might be partly due to random variation or chance, and might not be clinically relevant

in terms of differences in health outcomes.

Conclusion regarding internal validity

We acknowledge that there are several potential biases and weaknesses in our study samples
and analyses. Regarding potential misclassification of Sami and non-Sami ethnicity, this
might be similar in both ethnic groups, which suggest a non-differential bias that might
underestimate any ethnic differences. The repeating of the analyses after excluding missing
values to self-reported variables (use of antihypertensive medication in all papers; smoking in
Paper 2) and replacing dichotomous smoking variable with pack-years (Paper 3), suggest that
we do not have serious misclassification bias as the results resembled the original results.
Concerning selection bias, it might be differences in means and prevalence estimates between

those that participated and non-participants to SAMINOR 1 and SAMINOR 2. But, as the
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analytical samples were relative large the results from Paper 1-3 may still provide a true
picture of the health status to the target population and of potential ethnic differences. In
Paper 3, incidence were measured by linking SAMINOR 1 to information from national
registries that are independent of ethnicity, which strengthens the estimates and comparisons.
The association between height and 1S and CS are likely to be applicable to the target
population and other population, but the strength of association might vary by populations as
the mean height vary in populations. In the papers included, confounding was not considered
as Paper 1 and 2 were mainly descriptive studies, and in Paper 3, incidence rate and potential
intermediate variables were identified. Despite these limitations, we believe that the internal
validity of our findings was not compromised, and that the results reflect the health status and
associations in the target population in a relatively unbiased way. Young, unmarried men
participated less than older men, which suggests that the results might be less representative

of the former population.

4.3 External validity

The external validity refers to whether the results from a study can be generalised to
populations other than the target population,i! and is also referred to as generalisability. As
mentioned, in order to have external validity, the study has to be valid for the target

population, i.e. have internal validity.

Although the internal validity of the papers in this thesis seems to be acceptable, the
generalisability of the results from Papers 1 and 2 are limited to rural regions in Northern
Norway where Sami and non-Sami co-exist. However, the applicability of the findings
included in the Paper 1 and 2 might not be relevant to the Sami population today, as the
results are from a survey in 2012-2014. These findings might on the other hand indicate that
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Sami and non-Sami lifestyles do not contribute to different levels of conventional risk factors
or differences in 10-year risks as the levels were rather similar in the time-period 2003-2004

to 2012—2014 (Paper 1 and 2).

The analytical sample in Paper 3 included the complete SAMINOR 1 sample, which covered
a substantial part of the Sami population in rural Northern and Mid Norwegian. One might
therefore argue that the results in Paper 3 can be generalised to all Sami populations in rural
Norway, but not to those living in cities. The individuals in Paper 3 were followed to the end
of 2016, and the ethnic comparison may still be valid to present day Sami and non-Sami aged
30 and 3679 years, given that the change in conventional risk factors were rather similar
from SAMINOR 1 to SAMINOR 2. However, the incidence rates might on the other hand be
somewhat overestimated as conventional risk factors are expected to decline and treatment is
expected to improve over time. Concerning the relative risk estimations between height and
Sami ethnicity, similar associations are likely to be observed in populations that differ in

height, although with varying strengths.

As for the non-Sami population included in Papers 1-3, the results might only be

generalisable to Norwegians, and not to the Kven population living in rural areas of Northern

and Mid Norway.
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5 Discussion of main results

5.1 Paper 1

The sex-specific and age-stratified mean risks and proportions at high risk were overall
similar in Sami and non-Sami men and women in 2012—2014. Studies up till today [*% 23 113-
1171 have observed none or only small ethnic differences in conventional risk factors, which

support our observation of no ethnic differences in 10-year risk.

Concerning abdominal obesity, Sami women had a larger mean waist circumference than
non-Sami, as observed by others.[*"- 23 1141 Together with the observation of higher prevalence
of type 2 diabetes in Sami men and women in SAMINOR 2,[2% these characteristics may
contribute to a higher 10-year risk of AMI or CS in mainly Sami women. However, the
mechanism and aetiology of CS and IS are complex, and risk and protective factors for CS

and IS might differ in time and in the ethnic groups.

The incidence of AMI and CS has most likely declined from the time when the regional
health surveys (from 2000-2003) used in the validation of the NORRISK 2 model were
conducted, and SAMINOR 2. As mentioned, in 1995-2012 decline in conventional risk
factors accounted for roughly 60% of the decline in incidence of CHD ! and CS.[*4 As the
decline in incidence of AMI and CS was not entirely caused by a decline in conventional risk
factors, the 10-year risk might be overestimated. Paper 2 indicate no substantial ethnic
differences in change of conventional risk from SAMNOR 1 to SAMINOR 2, which suggests
that the observation of no ethnic differences in the risk of the composite endpoint observed in

SAMINOR 2, might also be present after 10 years.
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A study of a multi-ethnic cohort in the US suggested to include height in risk models of CVD
to increase their predictive value,??!! as adding new predictive factors can help correctly
classify those at borderline risk and avoid further laboratory testing.[*®! If the NORRISK 2 is
applied in populations that differ in height, including adult height might improve the 10-year
risk estimation, as height provides information on the interaction between genetic and
environmental factors. But, as risk models are seldom improved when adding new predictive
factors beyond sex, age, and conventional factors,™'' 222l the addition of height might only

help to correctly classify those at borderline risk.

5.2 Paper 2

From 2003-2004 to 2012-2014, Sami and non-Sami populations in the 10 rural
municipalities had favourable declines in total cholesterol, blood pressure, and number of
current smokers, which have been observed in studies in Norway 2232271 and in western high-
income countries.!?26-231 Small, but less favourable change were observed in some
conventional risk factors in Sami compared to non-Sami men and women. However, the
differences were small and possibly due to chance or random variation. The conventional risk
factors in Sami and non-Sami are considered to be intermediate factors between ethnicity and
risk of CVD, and they are expected to reflect an ethnic specific lifestyle.[** As the changes in
conventional risk factors were rather similar in the ethnic groups, Paper 2 suggest that Sami

and non-Sami have had a similar changes in lifestyle from SAMINOR 1 to SAMINOR 2.

The SAMINOR 1 and 2 samples in Paper 2 included different birth cohorts. Compared to
SAMINOR 1, SAMINOR 2 did not include those born in 1925-1934, but did include those
born in 1964-1973, which increased the level of education in SAMINOR 2. Studies have

shown an educational gradient in CHD mortality,[?% 23 where a low level of education is
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associated with unfavourable levels of among other smoking. This suggests that the
favourable decline in total cholesterol, blood pressure, and smoking observed in Paper 2

might be driven by a general improvement in education in rural Northern Norway.

5.3 Paper 3

Acute myocardial infarction and coronary heart diseases in Sami

We observed no ethnic differences in the incidence of AMI or CHD, which is supported by
other studies that indicates a similar incidence of AMI in Sami and non-Sami, 2 171 glso
when including studies on mortality from CHD despite variation in these. With regards to
mortality from CHD, the studies show a higher,!?> 171 |ower, [24 1081091 or similar mortality (1%
107] that vary by sex and reindeer herding, where the latter have lower incidence in women [°7]
and lower mortality in men.[?®! In SAMINOR 1, Sami men and women reported more often to
have angina pectoris and symptoms of these compared to non-Sami,?*4 which is somewhat
surprisingly give the observation of no differences in incidence of AMI or CHD. However,
self-reported myocardial infarction has been reported to be similar in Sami and non-Sami in
SAMINOR 1 181 and the question posed in SAMINOR 1 is found to have high positive

predictive value when compared to hospital discharge data.[**"]

Cerebral stroke and ischemic stroke in Sami

Sami had a 36% higher risk of IS and a 31% higher risk for CS. In absolute terms, this
suggest that while non-Sami have 2—3 persons affected by CS or IS per 1,000 person-years,
Sami have 3—4, which may translate to a relative small excess risk. The study on incidence of
CS in Norway indicate a possibly higher incidence in Sami.[?3 261 Together with a study from
Sweden in 1985-2002, including incidence of subarachnoid haemorrhage,*°” these studies

give support of higher incidence of CS in Sami that may vary by attachment to reindeer
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herding. Including studies from Sweden, Finland and Norway, variation was observed in
mortality of CS showing similar [2°7: 11 or higher,[?° where the latter was also observed in
reindeer herding women 2971 byt not in reindeer herding men.2* 171 Unfortunately, we did not
conduct separate analyses on fatal and non-fatal cases nor in relation to reindeer herding,
which could have provided important knowledge on mortality and variations among
subgroups. In our study, the relative risks for IS and CS were rather small with large
variations, as observed in comparable studies.?® 261971 Dye to the low strength of the
associations, it is possible that the excess risk was caused by biases or residual confounding,

as observational studies are prone to bias.8!

The composite endpoint

We found no ethnic differences in the composite endpoint consisting of AMI or CS. When
splitting the composite endpoint into AMI and CS, we observed ethnic differences in the
incidence of CS, but not that of AMI or CHD. It might be that the small number of CS events
that exhibited an ethnic difference were cancelled out when they were merged with AMI
events that exhibited no ethnic differences. One study in Sweden in 1985-2002 1971 compared
the risk of a composite endpoint consisting of AMI and/or CS, which resembles the composite
endpoint in Paper 3. They observed no ethnic differences, except that non-herding Sami men
had higher incidences, and reindeer herding Sami men had lower incidences of the composite

endpoint than their demographically-matched counterparts.[*?]

Reindeer herding was associated with lower mortality of CHD in Sami men,[?! lower
incidence of AMI in women in women, %7 Jower incidence of CS in men,[?> 1971 and higher
incidence of CS in Sami women.!*%] The higher incidence of CS and subarachnoid

haemorrhage observed in Sami women within reindeer herding was hypothesised to be related
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to psychosocial factors, as income and education did not explain differences between reindeer
herders, non-herding Sami and a demographical-matched reference population reference.!2%”]
In the papers included in this thesis, we did not do separate analyses for Sami with affiliation
to reindeer herding, as we only had information on those financially responsible for the
husbandry unit, which might be incorrect due to the organisation of members of “siida’.[!*]
According to the Norwegian government there are about 3000 people that have reindeer
herding as their main occupation,?®! which suggests this that reindeer herding Sami might

constitutes a small subgroup within the Sami population.

Population mean height

Height explained more of the ethnic differences in CS and IS than conventional risk factors
did, but it is not clear how height is associated with risk of CS and IS. Also, what height
represents in the context of Sami versus non-Sami is difficult to disentangle, as it is unlikely

that physical appearance itself increase the risk of CS.

Anders Forsdahl, who was a medical doctor and professor, observed high CVD mortality in
the municipality of South Varanger in Finnmark County in the 1970s. His ecological studies
suggested that poor living conditions in childhood and prosperity in adulthood were risk
factors for later CHD through conventional risk factors, and that adult height was an indicator
of poor living conditions in childhood.?*®! Barker and others have suggested that early life
factors,®% 2271 already present in foetal life, can alter the risk of CS. Some suggest that
epigenetic modification such as DNA methylation can occur in the fetus if maternal
nutritional deficiency occur during important periods in the development to the fetus, which
predispose individuals to future CVD.[?%. 2391 Researchers have suggested that living

conditions were harder for the Sami and Kven populations as compared to Norwegians, 24°]

74



and that the living conditions in the previous Finnmark County were poorer as compared to
the rest of the Norway,?** which could explain why Sami and conscripts from Finnmark have
a lower mean height.l% °4 Moreover, one study suggested that haemorrhagic CS is more
related to childhood socioeconomic conditions than CHD.!2#2l Although the living conditions
of Sami and non-Sami may be perceived as rather similar today given the similar level of
education and conventional risk factors, it is possible that childhood living conditions were
poorer for Sami than for non-Sami participants. This perspective suggests that exposure
through lifetime might be relevant in the context of Sami versus non-Sami and risk of CVD. It
might also be possible that poor living conditions in previous generations still influence

present day population height, as it takes time for population mean height to increases.[®?

Figure 6 illustrates the complex interplay between social environment that influence the
psychological conditions, and health behaviour, which together with genetic, culture and early
life factors determine the health of individuals. When exploring ethnic differences, it has been
recognised that socio-economic position, often measured by education, income or occupation,
is a powerful determinant of health and CVD.[*%5 2431 |n the papers included in this thesis we
have not adjusted for socio-economic position as the sample characteristic and other studies
(1971 did not indicate large differences in education. In the context of Sami and non-Sami,
other unknown socio-economic variables than education and income might be relevant in
explaining differences in CVD risk, as suggested by Sjolander.[*”1 Adult mean height in Sami
and non-Sami populations in SAMINOR 1 might actually represent childhood living
conditions, i.e. childhood socio-economic conditions 1 to the included birth cohorts or to

previous generations of these.

75



One of the main differences between Sami and non-Sami populations in Norway is that Sami
were exposed to governmental assimilation,[**® similar to other Arctic indigenous
populations. The structural assimilation policies X4l might be considered as one of the social
structures that determines health (Figure 6). In SAMINOR 1, Sami and Kven report more
ethnic discrimination and bullying 2441 and stress *¢ than Norwegian. Some have suggested
that marginalisation induced chronic stress in Sami that make them more prone to ill health,
i.e., higher proportions reported lifetime CVD.[?? Ethnic discrimination was associated with
psychosocial stress in SAMINOR 1.1 Psychosocial stress is a risk factor for CS,124! and the
excess risk of IS and CS in Sami might come from the psychosocial stress of assimilation and
subsequent marginalisation,??l which we did not measured nor adjusted for. The lower height
in Sami can also be a marker of some ethnic-specific exposure, such as marginalisation.[?
However, the association between discrimination, stress and CS in this population is at this

point only a speculation, but might serve as a foundation for further research on the topic.

5.4 Comparable indigenous populations

Alaska natives have found to have higher CS mortality than white populations in the US, 24l
and the incidence of CS has been suggested to be higher in the Inuit population in Greenland
than in Western populations.?*’l The inferior cardiovascular health of American Indians and
Alaska Natives relative to non-indigenous peoples has been suggested to be due to lower
socioeconomic status and poorer access to quality healthcare among the indigenous
population.[248 2491 |t js challenging to compare the health of Sami to the Inuit, and Alaska
natives, as the countries they inhabit differ in health care and education, which are
determinants of health.[?>°! However, regarding the higher susceptibility to CS in Greenland
Inuit populations, some have suggested that genetic, foetal, and early life factors, in addition

to mental stress, should be of concern when considering Inuit health.[?*”1 CVD is a complex
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group of disease, and susceptibility to different types of CVD is a result of both genetic and
environmental factors, which makes it difficult to disentangle which risk factors are relevant

at a population level at any time.
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Conclusion
Based on our findings, Sami and non-Sami populations living in 10 rural municipalities of

Finnmark and Troms, and Nordland Counties had rather similar levels of estimated 10-
year risk of AMI or CS, which reflected similar levels of conventional cardiovascular risk
factors.

In these regions, we found that both Sami and non-Sami had substantial reductions in total
cholesterol, blood pressure, and smoking from 2003-2004 to 20122014, that are likely to
reduce the number of fatal and non-fatal CHD and CS cases in these populations. Small
ethnic differences were observed mainly in total cholesterol (men only), HDL cholesterol,
triglycerides (men only), and the 10-year risk of AMI or CS (women only), for which
Sami had a slightly less favourable change than non-Sami. However, as the differences
were small, it is likely that they are of little clinical value and may be due to random
variation.

. Comparing the incidence of CVD in Sami and non-Sami in 24 municipalities of Northern
and Mid Norway revealed no ethnic differences the in risk of AMI and CHD, which is in
accordance with previous studies. We found an approximately 31% higher risk of CS in
Sami; this represents a relatively small excess risk, which might have been partly caused
by residual confounding.

. The excess risk of CS in Sami men and women was explained to some extent by
adjustment for adult height. Height might be as relevant as conventional risk factors in
explaining elevated risk between ethnic groups that differ in height. Low height was
associated with Sami ethnicity. However, height might not be a causal factor in itself, nor

is ethnicity;[*?° they are both surrogate variables.
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6.1 Public health relevance

The findings from the papers included in this thesis provide important knowledge on the CVD
burden in Sami. A substantial proportion of fatal or non-fatal CVD cases are attributable to
modifiable risk factors [* 2% 32 that can be prevented by public health measures. The
distribution of conventional risk factors and the 10-year risk were rather similar in Sami and
non-Sami (Paper 1). This suggests that potential ethnic differences in Sami and non-Sami
lifestyles might not lead to large differences in conventional risk factors and future risks.
Moreover, it is likely that the favourable decline in conventional risk factors observed in
Paper 2 will give fewer new cases of fatal or non-fatal CHD and CS in both ethnic groups.

However, this will depend on the demographic structure of the population.

A substantial and favourable decline observed in total cholesterol, blood pressure, and
smoking was observed in both ethnic group (Paper 2), which suggests that population-based
preventive strategies are measures that work independent of Sami ethnicity. However, this
does not exclude the possibility of other regional-specific, or ethnicity-specific protective or
detrimental factors that influence the risk of CVD. Therefore, national health campaigns
should also be promoted in the Sami languages to ensure similar health benefits in Sami and

non-Sami communities.

The excess risk of IS and CS in Sami observed was small and possible due to residual
confounding (Paper 3). The observed excess risk of CS was relatively small, which suggests
that special clinical or public health measures in Sami communities are not necessary at the
time. Moreover, as we do not know how low height is associated with risk of CS, it is difficult
to know how to prevent new cases. On the other hand, as CS survivors can suffer significant

physical and cognitive impairments, reduced capacity to perform daily activities, and might
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become partially or fully dependent on caregivers, the observation of excess risk of CS in
Sami calls for awareness. It is therefore important that Sami patients are offered care in

culturally adapted nursing homes, and offered care in their own language.

6.2 Suggestions for further research

The findings of Paper 3 should be reproduced in a study including Sami from Norwegian
cities and comparing reindeer herding Sami with Sami with other occupations, to see if the
strength of associations changes overall and by these factors. Moreover, the endpoints
included in Paper 3 should be divided into fatal and non-fatal cases to explore if the ethnic
differences are more related to fatal than non-fatal events. Also, future research projects on
cardiovascular health in Sami and non-Sami should try to disentangle what height actually
represents as an intermediate variable between ethnicity and CS. This could be done with
mediation analyses. Additionally, as one of the main differences between Sami and non-Sami
is their exposure to governmental assimilation policies,[**! it would be interesting to
investigate if Sami experience any long-term cardiovascular health consequences due to

marginalisation and chronic stress.

Despite the findings of small or no ethnic differences in conventional risk factors and risk of
CVD, it is necessary with a continuous health surveillance in rural Northern Norway, to make
sure that health promotion campaigns have a national impact, and to avoid unintended ethnic
or regional differences in health over time. Moreover, the studies that contribute to the present
knowledge of small or no ethnic in risks, have used different ethnic categorisation, are from
different time periods, and include different geographical population. These conditions make

it challenging to draw a firm conclusion regarding ethnic differences in CVD health.
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Distribution of risk factors for cardiovascular disease and the
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stroke in Sami and non-Sami populations: The SAMINOR 2 Clinical
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Abstract

Objective: This study aimed to assess and compare the distribution of cardiovascular risk factors and the estimated 10-
year risk of fatal or non-fatal acute myocardial infarction (AMI) or cerebral stroke (CS) among the Sami and non-Sami
populations of Northern Norway. Methods: The SAMINOR 2 Clinical Survey is a cross-sectional survey conducted in 10
municipalities in the counties of Finnmark, Troms and Nordland in rural Northern Norway in 2012-2014. All inhabitants
aged 40-79 years were invited to participate, and 6004 (48.2%) accepted. The NORRISK 2 model was used to estimate the
10-year risk of fatal or non-fatal AMI or CS. Sex and age were included in the model, as well as the following risk factors for
cardiovascular disease (CVD): serum total cholesterol, serum high-density lipoprotein cholesterol, systolic blood pressure,
smoking habits and anti-hypertensive treatment. Results: Only minor ethnic differences were observed between Sami and
non-Sami populations in a number of individual risk factors for CVDs. Overall, the NORRISK 2 model revealed no ethnic
differences in the 10-year risk of AMI or CS. Conclusions: There were no differences in 10-year risk of AMI or CS
between the Sami and non-Sami populations in 10 selected municipalities in Northern Norway.

Keywords: Cardiovascular mortalivy, cardiovascular morbidity, indigenous, native, aboriginal, ethnic, risk model, NORRISK, Norway

Introduction

Indigenous populations often have poorer health than
their respective majority reference populations [1],
and recent reviews have indicated poorer cardiovascu-
lar health in Inuit populations and other indigenous
populations in North America [2—4]. Population
health is sculptured by many factors: level of educa-
tion, wealth, environmental quality and protection,
diet, behaviour traits such as physical activity and
smoking, occupational and domestic stresses and
genetics. Varying exposures to such factors over time
can generate ethnic differences in health [5].

The Sami are an indigenous people whose tradi-
tional settlement area, Sapmi, stretches from the

Kola Peninsula in the north to Engerdal and Idre in
the south of Norway and Sweden, respectively [6].
Finnmark is the northernmost county in Norway and
the region most influenced by Sami language and
culture [6]. The Kven are descendants of Finnish-
speaking settlers who emigrated from Sweden and
Finland to the northern parts of Norway in the 1700s
and 1800s [7].

In 1974-1975, a cardiovascular risk score among
Sami and Kven/Finnish men aged 35-49 years in
Finnmark was about 40% higher than that among
Norwegian men [8]. The score only included systolic
blood pressure, serum total cholesterol and smoking
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habits. However, later studies restricted to Finnmark
County in the period 1974-1989 [9-12] and the
SAMINOR 1 Survey from 2003-2004 [13] also
including the southern regions of Sapmi showed
none or only minor differences in the distribution of
cardiovascular risk factors and in the burden of car-
diovascular disease (CVD) between Sami and non-
Sami populations in Norway. In terms of differences
in CVD mortality between these ethnic groups, there
have been conflicting results [14,15]. Furthermore,
in Northern Norway, risk-factor levels and CVD
mortality have declined over the last decades [16].
Whether this decline has been the same in Sami and
non-Sami populations is unknown. Hence, updated
knowledge concerning the distribution of CVD risk
factors and a comprehensive CVD risk assessment of
the Sami and non-Sami populations settled in Sapmi
is needed.

CVD is multifactorial. Thus, guidelines for pre-
vention recommend assessing the impact of several
risk factors simultaneously [17]. The NORRISK 2
model is a cardiovascular risk model based on
Norwegian data. It estimates the 10-year risk of fatal
or non-fatal acute myocardial infarction (AMI) or
cerebral stroke (CS) by combining information from
several risk factors [18]. Using this model and data
from the second survey of the Population-based
Study on Health and Living Conditions in Regions
with Sami and Norwegian Populations (the
SAMINOR 2 Clinical Survey), the primary objective
of the present study was to compare the distribution
of risk factors included in the NORRISK 2 model
and the estimated 10-year risk of AMI or CS in Sami
and non-Sami populations. Furthermore, to give a
comprehensive cardiovascular risk profile to Sami
and non-Sami populations, we also present the distri-
bution of other established risk factors and education
attainment. The 10-year risk for AMI or CS has not
previously been computed and compared for Sami
and non-Sami populations.

Methods

The Population-based Study on Health and Living
Conditions in Regions with Sami and Norwegian
Populations — the SAMINOR Study — is run by the
Centre for Sami Health Research at UiT —The Arctic
University of Norway. The present analyses are based
on cross-sectional data from the second survey, the
SAMINOR 2 Clinical Survey (hereafter referred to
as SAMINOR 2), conducted in 2012-2014.
Invitation to SAMINOR 2 included all inhabitants
(n=12,455) aged 40-79 years residing in the munici-
palities of Evenes in Nordland County; Skanland,
Kafjord, Storfjord and Lyngen in Troms County; and

Karasjok, Kautokeino, Porsanger, Tana and Nesseby
in Finnmark County. In total, 6004 inhabitants
accepted. The overall response rate was 48.2% (i.e.
45.8% men and 54.2% women) and varied from
41% in Evenes to 56% in Kautokeino. The partici-
pants completed a self-administered questionnaire
that was mailed with the invitation letter and returned
at the clinical examination. Participants aged 40—69
years completed an eight-page questionnaire; those
aged 70-79 years completed a four-page question-
naire, with fewer questions and larger fonts.
Questionnaires were prepared in Norwegian and
translated into Northern Sami. Both the Sami and
the Norwegian versions of the questionnaire were
distributed to participants in Kautokeino, Karasjok,
Nesseby and Tana, and the Sami version was availa-
ble upon request to participants in Kafjord, Storfjord,
Porsanger and Lyngen. Invitees in Skanland and
Evenes received the Norwegian questionnaire only.
The SAMINOR Study was accredited by the
Norwegian Data Inspectorate and approved by the
Regional Committee for Medical and Health
Research Ethics. The committee also approved this
study, for which all participants gave written informed
consent.

Chinical examination and blood-sample
collection

Waist circumference was measured at the umbilicus
with the participant standing, and abdominal obesity
was determined by using the thresholds >102 cm
and >88 cm for men and women, respectively. At
least 15 minutes after participant arrival, blood pres-
sure was measured with an automatic device
(CARESCAPE™ V100 monitor), with the partici-
pants in a seated position with their arms resting at
heart level. Following a two-minute rest, three meas-
urements were taken at one-minute intervals. The
average of the last two measurements was used in the
statistical analysis.

Non-fasting blood samples were collected with
participants in a seated position. Tubes with antico-
agulant were wused for glycated haemoglobin
(HbAlc) measurements conducted on-site within
15 minutes of blood collection using DCA Vantage™
(Siemens Medical Solutions Diagnostics, Tarrytown,
NY), which uses an agglutination inhibition immu-
noassay method. Tubes for serum samples were cen-
trifuged within two hours of blood collection. Serum
was separated and stored at —20°C, transported for
further storage at —70°C and later used to analyse
high-density lipoprotein (HDL) cholesterol, triglyc-
erides and total cholesterol at the University Hospital
of North Norway using an enzymatic colorimetric
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test run with Cobas 8000B (Roche Diagnostics
GmbH, Mannheim, Germany). Thresholds for tri-
glycerides and HbAlc were taken from European
[17] and World Health Organization guidelines [19],
respectively.

Questionnaire

Ethnicity was ascertained by the questions: ‘What
language(s) do/did you, your parents and your grand-
parents use at home?’, “What is your, your father’s
and your mother’s ethnic background?’ and ‘What
ethnicity do you consider yourself to be?’ On all
items, the response options were ‘Norwegian’, ‘Sami’,
‘Kven’ and ‘other’. The questions were answered sep-
arately for each relative (11 questions in total), and
multiple answers were allowed. Participants were
defined as Sami if they considered themselves to be
Sami or reported a Sami ethnic background and at
least one of their grandparents, parents or they them-
selves spoke a Sami language at home. All others
were categorised as non-Sami.

We identified current smokers and non-smokers
from the questions: ‘Have you ever smoked daily?’ (yes/
no) and ‘Are you currently a daily smoker?’ (yes/no).
Previous smokers were categorised as non-smokers.

Anti-hypertensive treatment was ascertained from
the question: ‘Are you taking medication for high
blood pressure?’ The response options were ‘yes, cur-
rently’, ‘in the past, but not currently’ and ‘no’.
Participants reporting former use were merged with
non-users, and missing values were ad hoc imputed
as non-users.

Both questionnaire information and HbA1lc meas-
urements were applied to identify participants with
diabetes mellitus. The question was: ‘Have you ever
been diagnosed with diabetes (high blood sugar)?’
(yes/no). Missing values were classified as ‘no’. In
addition, all participants with HbAlc values >6.5%
(48 mmol/mol) were classified as having diabetes mel-
litus, regardless of their reply on the questionnaire.

Physical activity was measured by asking: ‘Please
indicate your levels of physical activity at the ages of
14, 30 and at your current age, on a scale from 1 to
10. “Physical activity” includes household chores
and professional activities, as well as regular exercise
and other physical activity, such as walking/hiking.
Please mark (with an ‘X’) below the number that
most accurately denotes your physical activity levels’.
In this study, we used physical activity at current age,
an instrument validated in middle-aged women liv-
ing in Tromsea, Norway [20]. We recoded the 10-level
physical activity scale into three categories: low (lev-
els 1-3), moderate (levels 4-7) and high physical
activity (levels 8-10).

Years of education was measured with the ques-
tion: ‘How many years of education have you com-
pleted? (Include any and all years in which you
attended school or studied)’. We categorised this item
into three levels: 0-9 years, 10—12 years and >13
years, which roughly corresponds to compulsory pri-
mary and lower secondary school, upper secondary
school and higher education, respectively.

The NORRISK 2 model

The NORRISK 2 model is validated and intended to
be used in primary prevention of CVD in the
Norwegian population aged 40-79 years [18]. The
model is used to estimate the 10-year risk (%) of hos-
pitalisation with AMI (International Classification of
Diseases [ICD-10] codes I121-22) as main or second-
ary diagnosis, death from ischaemic heart diseases
(ICD-10 codes I20-25) as the underlying cause, or
hospitalisation with CS (ICD-10 codes 160-61 and
163-64 except 163.6) as main or secondary diagnosis
or death from CS as underlying cause [18]. The
10-year risk estimations are based on sex, age, total
cholesterol, HDIL-cholesterol, systolic blood pres-
sure, smoking habits, anti-hypertensive treatment
and family history of premature coronary heart dis-
ease [18]. All but family history of premature coro-
nary heart disease were included in SAMINOR 2. In
the model development, Selmer et al. treated death
from other causes as competing risk. We used the
age-specific, high-risk thresholds suggested by
Selmer et al. [18] to identify individuals at high
10-year risk of fatal or non-fatal AMI or CS events
who should be offered pharmacological treatment:
>5% in the age group 45-54, >10% in the age group
55-64 and >15% in the age group 65-74 years. For
those aged 40-44 and 75-79 years included in our
study, we used the high risk threshold >5% and
>15%, respectively.

Statistical analyses

Statistical analyses were performed using Stata v14.0
(StataCorp, College Station, TX). Ethnic differences
in characteristics and age-specific cardiovascular
risks were tested by two-sample z-tests with equal
variance for continuous variables and Pearson’s chi-
square test (Tables I and II) and Fisher’s exact test
(Tables IIT and IV) for categorical variables. Test of
trends across ordered groups (Tables I and II) was
done with Wilcoxon’s rank-sum test. Age standardi-
sation of means and proportions was done separately
in men and women using the direct method and hav-
ing the sex-specific invited SAMINOR 2 sample in
five-year age groups as the standard population.
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Table I. Unadjusted sample characteristics of non-Sami and Sami men (#=2346): The SAMINOR 2 Clinical Survey (2012-2014).

Variables Non-Sami, n = 1372 Sami, n = 974 p-value

Age (years), mean (SD) 59.4 (10.2) 58.8 (10.1) 0.11
40-54 years, % () 32.9 (451) 36.3 (353) 0.03
55-64 years, % (n) 31.4 (431) 32.4 (316)

65-79 years, % (n) 35.7 (490) 31.3 (305)

Total cholesterol (mmol/L), mean (SD) 5.42 (1.0) 5.52 (1.1) 0.03

Total cholesterol >5.0 mmol/L, % (1) 67.6 (928) 69.7 (679) 0.29

HDL-cholesterol (mmol/L), mean (SD) 1.29 (0.4) 1.24 (0.4) <0.001

HDL-cholesterol <1.0 mmol/L, % (n) 17.9 (246) 21.6 (210) 0.03

Triglycerides (mmol/L), mean (SD) 1.80 (1.1) 1.94 (1.1) 0.002

Triglycerides >1.7 mmol/L, % (n) 44.1 (605) 51.2 (499) 0.001

Systolic blood pressure (mmHg), mean (SD) 134.9 (17.2) 134.3 (18.1) 0.39

Systolic blood pressure >140 mmHg, % (1) 34.4 (472) 33.8 (329) 0.75

Diastolic blood pressure (mmHg), mean (SD) 78.1 (9.4) 77.3 (9.9) 0.04

Diastolic blood pressure >90 mmHg, % (1) 11.0 (151) 11.4 (111) 0.77

Anti-hypertensive treatment (yes), % () 26.7 (366) 23.4 (228) 0.07

Current smoking (yes), % (1) 16.0 (220) 19.1 (186) 0.05

HbA1lc? (%), mean (SD) 5.69 (0.6) 5.79 (0.8) <0.001

Diabetes mellitus® (yes), % (1) 8.3 (114) 11.0 (107) 0.03

Waist circumferencec (cm), mean (SD) 100.0 (10.6) 98.5 (10.8) 0.001

Waist circumference >102 cm, % (1) 35.0 (479) 31.8 (309) 0.11

Physical activityd, mean (SD) 5.3 (2.0) 5.2 (2.2) 0.08
Low (1-3), % () 19.6 (263) 23.4 (220) 0.43
Moderate (4-7), % (n) 66.3 (892) 60.6 (569)

High (8-10), % (n) 14.1 (190) 16.0 (150)

Years of education®, mean (SD) 12.0 (3.6) 11.7 (3.7) 0.14
0-9 years, % (1) 27.7 (369) 32.3 (302) 0.04
10-12 years, % (n) 33.1 (441) 31.0 (290)
>13 years, % (n) 39.2 (524) 36.7 (343)

aMissing values: non-Sami, # = 3; Sami, n = 3.

bDiabetes mellitus: self-reported diabetes or HbAlc 26.5%.
¢Missing values: non-Sami, » = 3; Sami, n = 2.

dMissing values: non-Sami, z = 27; Sami, n = 35.

¢Missing values: non-Sami, # = 38; Sami, n = 39.

SD: standard deviation.

Comparisons of age-standardised means and pro-
portions were done with a two-sample z-test with
equal variance and a two-sample test for propor-
tions, respectively, using the age-standardised esti-
mates of means, proportions and standard deviations.
We considered p-values <0.05 to be statistically
significant.

In sensitivity analyses, three ethnic categories were
compared with regard to mean risk scores and pro-
portions at high risk: (1) those who reported ‘Sami’
on all 11 questions on ethnicity, (2) those who
reported ‘Sami’ on at least one question and (3)
those not reporting ‘Sami’ on any of the questions.
We assessed whether region of residence modified
mean risk scores and proportions at high risk (using
the original ethnic categorisation) by merging munic-
ipalities that may be perceived as similar in terms of
number of Sami inhabitants, Sami language users
and geographical location: (1) Kautokeino and
Karasjok; (2) Nesseby, Tana and Porsanger; and (3)
Skénland, Evenes, Storfjord, Lyngen and Kaéfjord.

Additionally, in a separate set of analyses, we excluded
participants on anti-hypertensive treatment (z=1382)
to explore whether there were ethnic differences in
non-users of anti-hypertensive medication.

Results

Of the 6004 SAMINOR 2 participants, 21 did not
answer the questionnaire, 75 did not answer the
questions on ethnicity, 26 had missing cholesterol
values, three had missing systolic blood pressure, 193
reported angina pectoris, 244 reported AMI and 124
had missing information on smoking habits and were
excluded. Thus, our analyses included 5318 individ-
uals (44.1% of the sample were men and 40.8% were
Sami), representing 42.7% of the invited sample.

In men, statistically significant differences were
found in mean total cholesterol, the distribution of
HDL-cholesterol and triglycerides, mean diastolic
blood pressure, HbAlc, proportions with diabetes
mellitus, mean waist circumference and the level of
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Table II. Unadjusted sample characteristics of non-Sami and Sami women (#=2972): The SAMINOR 2 Clinical Survey (2012-2014).

Variables Non-Sami, n=1777 Sami, n=1195 p-value

Age (years), mean (SD) 58.6 (10.6) 57.9 (10.2) 0.08
40-54 years, % (1) 37.0 (657) 37.7 (451) 0.10
55-64 years, % (n) 30.4 (541) 34.0 (406)

65-79 years, % (n) 32.6 (579) 28.3 (338)

Total cholesterol (mmol/L), mean (SD) 5.59 (1.0) 5.61 (1.1) 0.55

Total cholesterol >5.0 mmol/L, % (n) 71.1 (1264) 72.1 (861) 0.59

HDL-cholesterol (mmol/L), mean (SD) 1.55 (0.5) 1.45 (0.4) <0.001

HDL-cholesterol <1.3 mmol/L, % (n) 25.3 (450) 32.7 (391) <0.001

Triglycerides (mmol/L), mean (SD) 1.53 (0.9) 1.66 (0.9) <0.001

Triglycerides >1.7 mmol/L, % (n) 33.6 (597) 39.7 (475) 0.001

Systolic blood pressure (mmHg), mean (SD) 130.6 (18.3) 129.6 (19.3) 0.14

Systolic blood pressure >140 mmHg, % (n) 27.0 (479) 26.5 (317) 0.80

Diastolic blood pressure (mmHg), mean (SD) 72.4 (9.0) 71.8 (9.3) 0.08

Diastolic blood pressure 290 mmHg, % (n) 3.6 (64) 3.8 (45) 0.82

Anti-hypertensive treatment (yes), % () 26.7 (475) 26.2 (313) 0.75

Current smoking (yes), % (n) 20.1 (357) 22.5 (269) 0.11

HbAlc? (%), mean (SD) 5.66 (0.6) 5.71 (0.5) 0.05

Diabetes mellitus® (yes), % () 8.3 (148) 10.0 (120) 0.11

Waist circumference® (cm), mean (SD) 92.7 (12.1) 93.4 (12.0) 0.13

Waist circumference >88 cm, % (n) 61.7 (1093) 66.1 (789) 0.01

Physical activityd,mean (SD) 5.6 (2.1) 5.3 (2.1) <0.001
Low (1-3), % (1) 15.5 (257) 22.8 (261) <0.001
Moderate (4-7), % (n) 64.8 (1076) 60.7 (696)

High (7-10), % (n) 19.7 (328) 16.5 (189)

Years of education®,mean (SD) 12.4 (4.0) 12.7 (4.4) 0.09
0-9 years, % (1) 26.0 (445) 27.8 (316) 0.28
10-12 years, % (n) 30.3 (517) 23.2 (263)
>13 years, % (n) 43.7 (747) 49.0 (556)

aMissing values: non-Sami, #»=1; Sami, 7n=6.

bDiabetes mellitus: self-reported diabetes or HbAlc 26.5%.
cMissing values: non-Sami, #=5; Sami, n=2.

dMissing values: non-Sami, n=116; Sami, n=49.

¢Missing values: non-Sami, #=68; Sami, 7=60.

SD: standard deviation.

Table III. Mean 10-year risk and proportion of participants at high risk of acute myocardial infarction (AMI) or cerebral stroke (CS) in
non-Sami and Sami men aged 40-79 years, #=2346: The SAMINOR 2 Clinical Survey (2012-2014).

Age Non-Sami (n=1372) Sami (n=974)
n n p-value
40-54 years Mean (SD) 451 3.6 (2.6) 353 4.0 3.1 0.06
25% (n) 21.5% 97 23.2% (82) 0.61
55-64 years Mean (SD) 431 8.8 (4.2) 316 9.5 (5.0) 0.06
>10% (n) 26.7% (115) 36.1% (114) 0.006
65-79 years Mean (SD) 490 18.0 (6.4) 305 18.1 6.7) 0.81
215% (n) 63.5% (311) 61.3% (187) 0.55
Total
Crude mean (SE) 1372 10.4 (0.21) 974 10.2 (0.25) 0.55
Age-standardised mean (SE) 1372 9.5 (0.10) 974 9.8 (0.13) 0.05
% with high risk? (n) 38.1% (523) 39.3% (383) 0.56
Age-standardised % with high risk 35.6% 37.5% 0.35

aProportions with 10-year risk of AMI or CS >5%, 210% and >15% in age groups 40-54, 55-64 and 65-79 years, respectively.
SD: standard deviation.

education (Table I). Compared with non-Sami men, In women, Sami had statistically significantly
Sami men had a more unfavourable distribution lower HDIL.-cholesterol and physical activity level
(except for waist circumference and diastolic blood and higher triglycerides and higher proportions with

pressure). waist circumference >88 cm (Table II).
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Table IV. Mean 10-year risk and proportion of participants at high risk of acute myocardial infarction (AMI) or cerebral stroke (CS) in
non-Sami and Sami women aged 40-79 years, n=2972: The SAMINOR 2 Clinical Survey (2012-2014).

Age Non-Sami (n=1777) Sami (n=1195)
n n p-value
40-54 years Mean (SD) 657 1.3 1.2) 451 1.4 (1.3) 0.24
25% (n) 2.3% 15) 2.7% (12) 0.70
55-64 years Mean (SD) 541 5.0 (3.0) 406 4.7 (2.8) 0.27
>10% (n) 5.2% (28) 5.4% (22) 0.88
65-79 years Mean (SD) 579 12.0 (5.4) 338 12.2 (5.3) 0.68
>15% (n) 24.7% (143) 28.1% 95) 0.28
Total
Crude mean (SE) 1777 5.9 (0.14) 1195 5.6 (0.16) 0.12
Age-standardised mean (SE) 1777 5.8 (0.07) 1195 5.9 (0.08) 0.44
% with high risk? (1) 10.5% (186) 10.8% (129) 0.78
Age-standardised % with high risk 11.0% 12.6% 0.19

aProportions with 10-year risk of AMI or CS >5%, >10% and >15% in age groups 40-54, 55-64 and 65-79 years, respectively.

SD: standard deviation.

In the total analytical population, disregarding eth-
nicity, the age-standardised mean 10-year risk of AMI
or CS and the proportion of participants at high risk
were 9.6% and 36.4%, respectively, for men, and 5.8%
and 11.6%, respectively, for women (results not shown).

The mean 10-year risk of AMI or CS by age for
Sami and non-Sami men and women is displayed in
Figure 1. Overall, there were no ethnic differences in
the 10-year risk of AMI or CS (Tables III and IV, and
Figure 1). This was due to only minor ethnic differ-
ences in the distribution of the cardiovascular risk
factors included in the NORRISK 2 model. However,
among men aged 55—64 years, more Sami than non-
Sami had a high 10-year risk of AMI or CS (36.1%
vs. 26.7%; p=0.006). Sami men in this age group had
a somewhat unfavourable distribution in most of the
risk factors included in the model (results not shown).
Additionally, the age-standardised 10-year mean risk
for non-Sami and Sami men was borderline signifi-
cant (9.5 vs. 9.8; p=0.05).

Overall, the sensitivity analyses did not show
markedly different results by ethnicity or region of
residence. Among non-users of anti-hypertensive
medication, Sami women had lower systolic (125.9
vs. 127.9 mmHg; »p=0.008) and diastolic (71.0 vs.
71.9 mmHg; p=0.02) blood pressure than non-Sami
women (results not shown).

Discussion

We observed no overall differences in the 10-year risk
of AMI or CS, as estimated by the NORRISK 2
model, between Sami and non-Sami participants.
This was due to minor ethnic differences in the dis-
tribution of the cardiovascular risk factors included

in the model. Overall, 36.4% of men and 11.6% of
women had a high 10-year risk of AMI or CS.

Our results of an overall similar distribution of
cardiovascular risk factors between Sami and non-
Sami participants agree with previous studies from
Norway, Sweden and Finland [9-10, 13, 21-25].
However, we found a somewhat unfavourable distri-
bution of triglycerides, physical activity (women
only), waist circumference (women only) and diabe-
tes mellitus (men only) in Sami compared to non-
Sami participants. To what extent ethnic discrepancies
in these risk factors may contribute to a different risk
of AMI or CS in Sami relative to non-Sami popula-
tions, is uncertain.

A publication with data from 1974/1975-1989
found that Sami men in Finnmark had a similar risk
of AMI to Norwegian men, but indicated a 50%
increased incidence of cerebrovascular disease [12].
In 1970-1998, Sami men and women (based on
census data) living north of the Arctic Circle in
Norway had higher mortality from cerebrovascular
diseases, that is, 14% and 28% higher mortality rates
in men and women, respectively. However, male
reindeer herders had a lower risk of death from
ischaemic heart disease than other Sami and non-
Sami populations, and this was also the case, to some
extent, for cerebrovascular disease [14]. In a follow-
up study from 1977/1978-1992, including men aged
35-52 years in Finnmark, 67% and 52% lower mor-
tality rates were found for ischaemic heart disease
and total CVD, respectively, in Sami compared to
non-Sami men [15].

Among men in Sweden, the overall incidence of
hospitalisations due to cerebrovascular disease
was higher in Sami populations but lower in Sami
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Figure 1. Mean 10-year risk of fatal or non-fatal acute myocardial
infarction or cerebral stroke by age for non-Sami and Sami men
(n=2346) and women (n=2972): The SAMINOR 2 Clinical Sur-
vey (2012-2014).

reindeer herders than in a regional non-Sami refer-
ence population [26]. Death from AMI was also
higher in Sami women but not in female Sami rein-
deer herders [26,27], among whom the incidence of
AMI was lower and cerebrovascular diseases higher
[26]. In Finland, no difference in mortality from cer-
ebrovascular disease between Sami and non-Sami
populations have been reported [28], whereas a lower
mortality from ischaemic heart disease has been
observed in Sami women compared to a non-Sami
female reference population [28,29].

Overall, it seems like Sami men and women may
have a somewhat increased risk of ischaemic heart
disease and cerebrovascular disease that does not
necessarily apply to male reindeer herders, who
might have reduced risk due to assumed higher phys-
ical activity levels [30]. This seems to contrast with
what we found in our study, that is, no overall ethnic
difference in 10-year risk of AMI and CS in men and
women. We did find that Sami men aged 55-64 years
had a higher 10-year risk of AMI or CS than their
non-Sami counterparts. However, this might be a
chance finding.

The inferior cardiovascular health observed
among indigenous peoples relative to non-indige-
nous peoples in North America may be due to lower
socio-economic status and poorer access to quality
health care among the former [4]. A publication
from Norway found that differences in smoking hab-
its, systolic blood pressure, serum cholesterol and
body mass index explained 72% and 56% of the
absolute and relative educational gradients, respec-
tively, in CVD mortality [31]. Assuming that the
educational gradient in Sami and non-Sami popula-
tions is the same, the most plausible explanation for
the similar levels of risk factors and risk of AMI or
CS observed in our study may be that Sami and
non-Sami populations in Norway differ little with

regard to education levels (Tables I and II). However,
Sjolander et al. found a somewhat higher incidence
of cerebrovascular diseases and AMI mortality in
Sami compared to non-Sami women in Sweden,
which was not explained by education or income
[26]. Thus, variables other than traditional socio-
economic ones may also be relevant in explaining
the disparities in the risk of CVD between Sami and
non-Sami populations. Equal access to health care
has also been put forward as a plausible explanation
for the small differences in health and risk factors
between Sami and non-Sami populations [32]. The
fact that we observed no difference in anti-hyperten-
sive treatment indicates that ethnic discrepancies in
access to CVD treatment may not be an issue.

This study has some strengths. The relatively large
sample of Sami and non-Sami participants from both
coastal and inland regions, individual information on
ethnic background and several biological markers
and clinical measurements enabled an in-depth anal-
ysis of the total risk of AMI or CS.The NORRISK 2
model has a major advantage, as it takes into account
competing risk and incorporates both fatal and non-
fatal end points. Furthermore, the NORRISK 2
model was designed and validated for those aged
40-79 years in the general population of Norway
[18], which is the same age range as that included in
SAMINOR 2.

There are also some limitations. We assumed a
similar CVD aetiology among Sami and non-Sami
participants, which may not be correct [15].
Moreover, our risk estimations are most likely over-
estimated, as risk factor levels are expected to
decrease in the future [16]. We did not have data on
family history of premature ischaemic heart diseases
and thus could not include it in the model. However,
unpublished results from the SAMINOR 1 Survey,
restricted to the same municipalities as SAMINOR
2, showed no ethnic differences in this regard (results
not shown). We were not able to assess the 10-year
risk of AMI or CS among Sami reindeer herders
alone due to lack of information on occupation and
association with reindeer husbandry. Finally, the
NORRISK 2 model does not take into account all
measured cardiovascular risk factors (e.g. triglycer-
ides, physical activity, waist circumference and diabe-
tes mellitus).

Only 10 municipalities were included in
SAMINOR 2. Generalisations to the entire Sami or
non-Sami populations in Norway are therefore not
justified. Our analyses included 42.7% of the invited
sample, with more female than male participants,
though participation in both sexes increased with
age, as in other studies [33]. Therefore, results for
the youngest age group, particularly for men, are
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uncertain. We do not know the response rate by eth-
nic group due to lack of ethnic information in
national registries. However, participation was high-
est in Kautokeino, Nesseby and Tana, where Sami
are in the majority, and low in some municipalities
where they are in the minority. This may have led to
an over-representation of Sami participants from
majority areas compared to Sami from minority areas
and non-Sami. Whether this affected the results of
this study is, however, unknown.

This study provides updated knowledge about the
cardiovascular health of Sami and non-Sami popula-
tions in rural Northern Norway, which is needed, as
the majority of comparable studies were conducted
in Finnmark during 1974-1989. Furthermore, a car-
diovascular risk assessment that combines the impact
of several risk factors simultaneous and estimates the
10-year risk of AMI or CS has not been conducted
previously in Sami and non-Sami populations.

Conclusion

We observed only minor ethnic differences in several
risk factors for CVDs. Based on results from the
NORRISK 2 model, we observed no overall differ-
ences in the 10-year risk of AMI or CS between the
Sami and non-Sami populations living in 10 rural
municipalities in Northern Norway. Applying the
thresholds of Selmer et al. [18], 36.4% of men and
11.6% of women in this population were at high risk
of AMI or CS.
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SAMINOR Study

Susanna Ragnhild Andersdatter Siri,” ' Bent Martin Eliassen,?
Bjarne K Jacobsen,'® Marita Melhus," Ann Ragnhild Broderstad,’

Vilde Lehne Michalsen,” ' Tonje Braaten®

ABSTRACT

Objective To describe changes in cardiovascular risk
factors and in the estimated 10-year risk of acute
myocardial infarction (AMI) or cerebral stroke (CS) between
SAMINOR 1 (2003—-2004) and SAMINOR 2 (2012—2014),
and explore if these changes differed between Sami and
non-Sami.

Design Two cross-sectional surveys.

Setting Inhabitants of rural Northern Norway.
Participants Participants were aged 40-79 years and
participated in SAMINOR 1 (n=6417) and/or SAMINOR 2
(n=5956).

Primary outcome measures Generalised estimating
equation regressions with an interaction term were used
to estimate and compare changes in cardiovascular risk
factors and 10-year risk of AMI or CS between the two
surveys and by ethnicity.

Results Mean cholesterol declined by 0.50, 0.43

and 0.60 mmol/L in women, Sami men and non-Sami
men, respectively (all p<0.001). Sami men had a

small decline in mean high-density lipoprotein (HDL)
cholesterol and an increase in mean triglycerides (both
p<0.001), whereas non-Sami showed no change in these
variables. Non-Sami women had an increase in mean
HDL cholesterol (p<0.001) whereas Sami women had

no change. Triglycerides did not change in non-Sami

and Sami women. Systolic and diastolic blood pressure
declined by 3.6 and 1.0 mm Hg in women, and 3.1

and 0.7 in men, respectively (all p<0.01). Mean waist
circumference increased by 6.7 and 5.9cm in women and
men, respectively (both p<0.001). The odds of being a
smoker declined by 35% in women and 46% in men (both
p<0.001). Estimated 10-year risk of AMI or CS decreased
in all strata of sex and ethnicity (p<0.001), however, Sami
women had a smaller decline than non-Sami did.
Conclusions Independent of ethnicity, there was a
decline in mean cholesterol, blood pressure, smoking,
hypertension (women only) and 10-year risk of AMI or CS,
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Strengths and limitations of this study

» We used generalised estimating equation regression
to account for overlapping samples.

» We used self-reported measures to categorise par-
ticipants into ethnic groups, including questions on
self-perceived ethnicity, ethnic background and lan-
guage use.

» Due to lack of ethnic identifiers in national registries,
we do not know if participation differs by ethnicity.

» We have an acceptable participation rate in both
surveys.

» We lack information about the use of lipid-lowering
drugs.

but waist circumference increased. Relatively minor ethnic
differences were found in changes of cardiovascular risk
factors.

INTRODUCTION

Since the 1970s, a favourable decline in
systolic blood pressure,'™ total cholesterol™”
and smoking” has been reported for the
adult population across different regions of
Western Europe. This decline is probably due
to changes in lifestyle and diet,”'’ in addition
to use of medication.'” In Norway, this decline
has coincided with a decrease in cardiovas-
cular mortality and an increased prevalence
of obesity and a sedentary lifestyle."

The Sami is an indigenous people living in
Sapmi, that is, the northern parts of Norway,
Sweden, Finland and the Kola Peninsula in
the Russian Federation. There are no official
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population records on the Sami population, but data
from the 1970 national census roughly estimated that
there were 40 000 Sami in Norway,'* whereas 55000 is the
population number that the Sami Parliament uses when
considering subsidy schemes for business development.'”
In 2017, approximately 17 000 Sami adults were enrolled
in the electoral register to the Sami Parliament in Norway,
which gives them the right to vote and be elected.'* The
Sami people have unique cultures and languages, but
these have partly vanished or at least declined in practice,
due to structural assimilation that occurred from 1850 to
1960." The Norwegian part of Sapmi is also inhabited by
Norwegians and Kvens, the latter of whom are descen-
dants of Finnish-speaking people that came from Sweden
and Finland to Northern Norway in the 1700s and 1800s."®

Surveys from Norway have concluded that there are no
or only minor differences in cardiovascular risk factors
and morbidity between the Sami and non-Sami in rural
regions.'” ' However, knowledge is lacking on changes
in conventional cardiovascular risk factors. Thus, this
study aimed to describe changes in cardiovascular risk
factors and in the estimated 10-year risk of acute myocar-
dial infarction (AMI) or cerebral stroke (CS) between
SAMINOR 1 (2003-2004) and SAMINOR 2 (2012-2014),
and explore if these changes differed between Sami and
non-Sami.

METHODS

We used data from two cross-sectional surveys of the
Population-based Study on Health and Living Condi-
tions in Regions with Sami and Norwegian Populations
(The SAMINOR Study): the SAMINOR 1 Survey carried
out in 2003-2004 (SAMINOR 1) and the SAMINOR 2
Clinical Survey carried out in 2012-2014 (SAMINOR
2). SAMINOR 1 was a collaboration between the Centre
for Sami Health Research at UiT The Arctic Univer-
sity of Norway and the Norwegian National Institute of
Public Health,”* whereas SAMINOR 2 was performed
by the former only.23 Participants were invited from 10
municipalities (figure 1) that, according to the popula-
tion census from 19'70,12 had high proportions of Sami
inhabitants. Invitations were mailed to all who were
aged 40-79 years and were registered as inhabitants in
the 10 municipalities by the National Registry. In total,
11518 and 12455 received an invitation to SAMINOR 1
and SAMINOR 2, respectively. Participation was volun-
tarily and clinical examinations in each municipality were
conducted within a period of 1-7weeks, depending on
the population size. Our analyses were restricted to those
who attended clinical examinations, gave blood samples
and answered the self-administered questionnaires.

Participant and public involvement

Participants that had pathological findings from the clin-
ical examination, were recommended to contact their
primary physician. In emergency situations, participants

[ sapmi

[] Region1
Bl Region 2
B Region 3

Russia

Arctic circle

Figure 1 Inhabitants aged 40-79 years living in these 10
municipalities in the Norwegian part of Sdpmi were invited to
the SAMINOR 1 and SAMINOR 2 surveys. Region 1 includes
Kautokeino and Karasjok, region 2 includes Nesseby, Tana
and Porsanger, and region 3 includes Kafjord, Lyngen,
Storfjord, Skanland and Evenes. There are no copyrights
attached to this figure. The figure is designed for this article
by one of the co-authors, Marita Melhus, Centre for Sami
Health Research at UiT The Arctic University of Norway.

The figure is based on a raw map of Norway made by the
Norwegian Mapping Authority, merged with a map of Europe
that is available to the public domain at Wikipedia.

were sent directly to the local health centre or the nearest
hospital.

Before and after the surveys, the Centre for Sami
Health Research had consultations with the Sami Parlia-
ment, Sami researchers and health workers in Sami core
areas to identify the needs of the Sami community. Results
from the surveys were reported to decision makers at the
municipal and regional levels, and to the Sami Parlia-
ment and national health authorities. The population was
informed through popular science forums, meetings and
lectures.

Study sample

There were 6550 (56.9%) and 6004 (48.2%) individuals
who attended the clinical examinations in SAMINOR 1
and SAMINOR 2, respectively. If information on ethnicity
was lacking in one of the surveys, ethnicity information
given in the other survey was used, as Sami ethnicity
is found to be stable.** This strategy was valuable for
the SAMINOR 1 sample, as ethnicity information was
lacking for some participants due to the study design.?
In SAMINOR 1, we categorised 69 out of 201 by using
ethnicity information from SAMINOR 2: 7 non-Sami
and 62 Sami. In SAMINOR 2, 96 had missing data on
ethnicity and we categorised 58: 37 non-Sami and 21
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Sami. Furthermore, we excluded those that did not hand
in the main questionnaires (SAMINOR 1: n=1; SAMINOR
2: n=10). This left us with a final sample of 6417 and 5956
from SAMINOR 1 and SAMINOR 2, respectively, wherein
3249 participated in both surveys.

Information from questionnaires

Participants were categorised into ethnic groups based on
information from the following 11 questions, which were
identical in the two surveys: ‘What language(s) do/did
you, your parents, and your grandparents use at home?’;
‘What is your, your father’s, and your mother’s ethnic
background?’; ‘What do you consider yourself to be?’ The
response options were ‘Norwegian’, ‘Sami’, ‘Kven’ and
‘other’ and multiple answers were allowed. Participants
were defined as Sami if they (1) considered themselves
to be Sami, or reported a Sami ethnic background for
themselves, and (2) spoke a Sami language themselves
or had at least one parent or grandparent that used it at
home. All others were categorised as non-Sami. Sensitivity
analyses were performed, in which different ethnic cate-
gorisations were used.

Smoking status was determined by the following ques-
tions, in SAMINOR 1: ‘Are you currently, or were you
previously a daily smoker?’ (Yes, currently/Yes, previ-
ously/Never); in SAMINOR 2: ‘Have you ever smoked
daily?’ (Yes/No), and ‘Are you currently a daily smoker?’
(Yes/No). Previous and never smokers were categorised
as non-smokers.

Use of anti-hypertensive drugs was determined by the
following question: ‘Do you take medication for high
blood pressure?” (Currently/Previously, but not now/
Never used). Previous use, never-use and missing values
were merged into non-use.

In both surveys, participates reported if they ever have
had myocardial infarctions and age at first time. Positive
responses to the former, or age reported for first time,
were considered as having had a myocardial infarction.

Leisure time physical activity was measured in
SAMINOR 1 by the ‘Saltin-Grimby’ questionnaire.”
Overall physical activity at current age was measured in
SAMINOR 2 by a scale ranging from 1 to 10; an instru-
ment validated in middle aged women living in Tromsg,
Norway.26

Alcohol consumption was measured in SAMINOR 1 by
asking: ‘How often during the lastyear have you consumed
alcohol?” (Never/Not during the last year/A few times
during the last year/1 time per month/2-3 times per
month/1 time per week/2-3 times per week/4-7 times
per week). To approximate the question in SAMINOR 2,
we created two categories: never consumed alcohol and
consumers of alcohol. In SAMINOR 2, alcohol consump-
tion was asked as follows: ‘Do you practice total alcohol
abstinence?’ (Yes/no).

Education was measured similarly in both surveys by
years of education. We categorised the item to match
roughly primary and lower secondary school, upper

secondary school and higher education: <9 years, 10-12
years and =13 years.

Clinical examination

Trained staff conducted the clinical examination. Waist
circumference was measured at the umbilicus when the
participant was standing. Blood pressure was measured
with digital oscillometric devices (SAMINOR 1: DINA-
MAP-R, Criticon, Tampa, Florida, USA; SAMINOR 2:
CARESCAPE V100 monitor, GE Healthcare, Milwaukee,
Wisconsin, USA), with the participant in a seated posi-
tion. Following a 2 min rest, three recordings were made
at 1 min intervals, and the average of the last two measure-
ments was used in the analysis. Participants were consid-
ered to have hypertension if their systolic blood pressure
was =140mm Hg, or their diastolic blood pressure was
290mm Hg, or if they reported using anti-hypertensive
drugs.

In both surveys, non-fasting blood samples were
collected. The blood samples were left to coagulate for
a minimum of 30 min, after which they were centrifuged
and serum was separated within 2hours. In SAMINOR 1,
serum was sent by overnight post and analysed consecu-
tively for lipids (total cholesterol, high-density lipoprotein
(HDL) cholesterol and triglycerides) with an enzymatic
method (Hitachi 917 auto analyser, Roche Diagnostics,
Switzerland) at Ulleval University Hospital, Oslo, Norway.
In SAMINOR 2, serum samples were kept at —20°C before
they were sent to the biobank at UiT The Arctic University
of Norway, for further storage at —70 C. The samples were
analysed in batches during autumn 2014 at the University
Hospital of North Norway, Tromsg, Norway. Lipids were
measured with an enzymatic colorimetric method (Cobas
8000B, Roche Diagnostics GmbH, Mannheim, Germany).

The 10-year absolute risk of fatal or non-fatal AMI or
CS was estimated by the NORRISK 2 model®” and deter-
mined separately in women and men based on age, total
cholesterol, HDL cholesterol, smoking status, systolic
blood pressure and use of anti-hypertensive drugs.

Statistical analyses

Statistical analyses were done using STATA V.15.0. Sample
characteristics were given by sex for Sami and non-Sami
in SAMINOR 1 and SAMINOR 2: means (SD) of contin-
uous variables and proportions (numbers) of categorical
variables. In order to account for the partly overlapping
samples, changes in population average means and
prevalences of risk factors between SAMINOR 1 and
SAMINOR 2 were estimated by sex- and ethnicity-specific
linear or logistic generalised estimating equation regres-
sion models. Assumptions of normality and homoscedas-
ticity were assessed by a visual inspection of residual plots.
Changes in triglycerides and in the estimated 10-year risk
of AMI or CS were log-transformed due to skewed distri-
butions. All regression models were adjusted for age, and
linear models were additionally adjusted for age squared.
We assessed if changes in outcomes differed by ethnicity
by including an interaction term between survey and
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ethnicity in sex-specific models. If the p value for inter-
action was >0.05, the interaction term was excluded from
the model and an overall sex-specific mean/prevalence
was reported. In the opposite case, ethnicity-specific
changes were reported. Marginal means/prevalences
were estimated at age 57.5 years in women and at 58.2
years in men, that is, the sex-specific mean ages in the
overall sample. Two-way graphs illustrate how cardio-
vascular risk factors varied by age, ethnicity and survey
(online supplementary figures S1 and S2). Potential
heterogeneity by age in the overall models was assessed
by comparing two strata divided at sex-specific mean age.
The terms for interaction between ethnicity and survey
remained non-significant across age strata for both sexes.
Hence, we concluded that age did not modify the overall
estimates of change in cardiovascular risk factors. We
considered a two-sided p<0.05 to be significant.
Sensitivity analyses were done with same sex-stratified
generalised estimating equation models by
1. Dividing the study sample into three groups: (1) those
who reported ‘Sami’ for all 11 questions, (2) who

reported Sami in 1-10 questions and (3) those who did
not report Sami on any of the questions (non-Sami)
(online supplementary tables S1 and S2).

2. Using the original ethnic categorisation, we adjusted
for geographical regions: (1) Kautokeino and Karasjok,
(2) Nesseby, Tana and Porsanger, (3) Kafjord, Lyngen,
Storfjord, Skianland and Evenes (online supplementa-
ry table S3).

RESULTS
Of the total sample, 53.5% were women. In women and
men, 37.8% and 39.5% were Sami, respectively. The
mean age was higher in both sexes in SAMINOR 2 than in
SAMINOR 1. In both surveys, Sami women (table 1) and
men (table 2) were less physically active, and Sami women
reported more often to be non-consumers or abstainers
of alcohol.

Both non-Sami and Sami women had a decline in
total cholesterol between SAMINOR 1 and SAMINOR 2
(p<0.001, table 3). The overall change in total cholesterol

Table 1
SAMINOR 1 (2003-2004) and SAMINOR 2 (2012-2014)

Unadjusted means (SD) and proportions (%) of sample characteristics in women aged 40-79 years participating in

SAMINOR 1 (n=3390)

SAMINOR 2 (n=3234)

Ethnicity Non-Sami Sami Non-Sami Sami
Proportions, % (n) 64.7 (2193) 35.3 (1197) 59.7 (1929) 40.4 (1305)
Age, mean (SD) 56.5 (10.1) 55.5 (10.2) 59.1 (10.3) 58.6 (10.4)
Self-reported myocardial infarction, % (n)*t 2.6 (58) 1.9 (23) 3.2 (62) 1.8 (23)
Physical activity using ‘Saltin-Grimby’ questionnaire* T T

Reading, watching television or other sedentary 21.3 (415) 27.7 (297) — -

activity, % (n)

Walking, bicycling or moving around in other ways  68.1 (1330) 61.9 (664) - -

at least 4 hours/week, % (n)

Participation in recreational sports, heavy garden 10.3 (200) 9.6 (103) - -

work, etc. Duration at least 4 hours/week, % (n)

Participation in hard training or athletic competitions 0.4 (7) 0.8 (8) - -

regularly and several times/week, % (n)
Level of physical activity on a scale from 1 to 10, I I 5.6 (2.1) 5.2 (2.2
mean (SD)*
Never consumed alcohol, % (n)* 14.8 (309) 24.5 (279) ¥ ¥
Alcohol abstinence, yes % (n)* I I 18.4 (341) 27.0 (337)
Years of education, mean (SD)* 10.9 (3.8) 10.7 (4.6) 12.2 (4.0) 12.4 (4.5)

0-9years education, % (n) 41.7 (864) 43.6 (497) 28.0 (530) 30.3 (385)

10-12years education, % (n) 30.2 (626) 23.2 (265) 29.9 (565) 23.2 (295)

>13years of education, % (n) 28.1 (584) 33.1 (378) 42.1 (797) 46.5 (592)
Region 1: Kautokeino and Karasjok, % (n) 3.8 (84) 44.8 (537) 5.2 (101) 48.4 (631)
Region 2: Nesseby, Tana and Porsanger, % (n) 27.5 (603) 38.3 (458) 30.1 (580) 36.6 (478)
Region 3: Ké&fjord, Lyngen, Storfjord, Skanland and 68.7 (1506) 16.9 (202) 64.7 (1248) 15.0 (196)

Evenes, % (n)

*Based on a lower number due to missing values.
tMeasured differently in SAMINOR 1 and SAMINOR 2.
FQuestion not posed.
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Table 2 Unadjusted means (SD) and proportions (%) of sample characteristics in men aged 40-79 years participating in

SAMINOR 1 (2003-2004) and SAMINOR 2 (2012-2014)

SAMINOR 1 (n=3027)

SAMINOR 2 (n=2722)

Ethnicity Non-Sami Sami Non-Sami Sami
Proportions, % (n) 62.1 (1881) 37.9 (1146) 58.7 (1597) 41.3 (1125)
Age, mean (SD) 56.5 (9.8) 56.3 (10.1) 60.4 (10.2) 59.8 (10.3)
Self-reported myocardial infarction, % (n)*t 6.9 (130) 6.5 (75) 8.8 (140) 8.1 (91)
Physical activity using ‘Saltin-Grimby’ questionnaire* ¥ I
Reading, watching television or other sedentary 20.2 (351) 24.3 (254) - -
activity, % (n)
Walking, bicycling or moving around in other ways at 59.5 (1034) 53.0 (555) - -
least 4 hours/week, % (n)
Participation in recreational sports, heavy garden work  18.6 (324) 20.2 (212) = -
etc. Duration at least 4 hours/week, % (n)
Participation in hard training or athletic competitions 1.7 (29) 2.5 (26) - -
regularly and several times/week, % (n)
Level of physical activity on a scale from 1 to 10, mean I I 5.2 (2.01) 5.12 (2.16)
(SD)*
Never consumed alcohol, % (n)* 5.4 (99) 4.5 (50) ¥ I
Alcohol abstinence, yes % (n)* I I 10.6 (164) 13.4 (150)
Years of education, mean (SD)* 10.9 (8.7) 10.2 (4.1) 11.8 (3.6) 11.4 (3.8)
0-9years education, % (n) 39.6 (719) 47.3 (519) 29.7 (467) 36.3 (400)
10-12years education, % (n) 32.7 (594) 27.6 (303) 33.1 (520) 30.3 (333)
>13years of education, % (n) 27.7 (502) 25.1 (276) 37.2 (584) 33.4 (368)
Region 1: Kautokeino and Karasjok, % (n) 3 (63) 37.9 (434) 4.6 (73) 42.4 (477)
Region 2: Nesseby, Tana and Porsanger, % (n) 28.9 (543) 39.0 (447) 32.9 (525) 37.2 (419)
Region 3: Ké&fjord, Lyngen, Storfjord, Skanland and 67.8 (1275) 23.1 (265) 62.6 (999) 20.4 (229)

Evenes, % (n)

*Based on a lower number due to missing values.
TMeasured differently in SAMINOR 1 and SAMINOR 2.
FQuestion not posed.

in women was —0.50mmol/L. Sami women had lower
HDL cholesterol and higher triglycerides than non-Sami
in both surveys (table 3). The change in triglycerides did
not differ by ethnicity, but the change in HDL cholesterol
did, with non-Sami showing a minor increase, and Sami
showing no change.

In both surveys, Sami women had somewhat lower
blood pressure than non-Sami did (table 3). The overall
decline in systolic and diastolic blood pressure was 3.6 and
1.0mm Hg (both p<0.001), respectively; these changes did
not differ by ethnicity. Roughly, 23% of women reported
use of anti-hypertensive drugs, and this did not change
over time. The prevalence of hypertension declined in a
similar magnitude in Sami and non-Sami women: by 6.2
percentage points (p<0.001) (table 3).

Non-Sami and Sami women had a similar increase of
6.7cm in mean waist circumference. The prevalence of
smoking in non-Sami and Sami women declined by 10.0
and 5.6 percentage points, respectively (both p<0.001);
this change did not differ by ethnicity. Overall, the odds
of current smoking declined by 35% (table 3).

The estimated 10-year risk of AMI or CS declined
between SAMINOR 1 and SAMINOR 2 in both Sami and
non-Sami women (both p<0.001, table 3), but more so in
non-Sami.

Between SAMINOR 1 and SAMINOR 2, total choles-
terol declined more in non-Sami than in Sami men (0.60
vs 0.43mmol/L; both p<0.001, table 4), and this change
varied by ethnicity. Between the surveys, Sami men had a
slight decline in HDL cholesterol (p<0.001) and a slight
increase in triglycerides (p<0.001); whereas non-Sami
men had no changes, hence, changes in HDL cholesterol
and triglyceride differed for Sami and non-Sami (table 4).

In men, the decline in systolic and diastolic blood pres-
sure did not differ by ethnicity (table 4). The overall decline
in systolic and diastolic blood pressure in men were 3.1 and
0.7mm Hg (both p<0.05), respectively. Overall, we found
an increase in the prevalence of anti-hypertensive drug
use, from 21.1% to 23.9% in men, which did not differ
by ethnicity. The prevalence of hypertension remained
similar in SAMINOR 1 and SAMINOR 2, with roughly half
of men being considered hypertensive (table 4).
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Waist circumference increased similarly in Sami
and non-Sami men, with an overall increase of 5.9cm
(p<0.001). The prevalence of smoking declined similarly
in non-Sami and Sami men, by 12.3 and 10.0 percentage
points (both p<0.001), respectively. The overall decline in
the odds of being a smoker was 46%.

The estimated 10-year risk of AMI or CS declined in
non-Sami and Sami men (both p<0.001, table 4), but not
differently in the two ethnic groups.

Sensitivity analyses

Overall, the sensitivity analyses were consistent with the
main findings when using a different ethnic categorisa-
tion (online supplementary tables S1 and S2) and when
adjusting for region (online supplementary table S3).

DISCUSSION

From SAMINOR 1 (2003-2004) to SAMINOR 2 (2012-
2014), participants from the selected 10 municipalities
in Northern Norway had a favourable decline in total
cholesterol, blood pressure, proportion of smokers and
the estimated 10-year risk of AMI or CS, whereas waist
circumference increased. The changes in total cholesterol
(men only), HDL cholesterol (both sexes), triglycerides
(men only) and the estimated 10-year risk of AMS or CS
(women only), were statistically significantly different
between Sami and non-Sami. The odds of anti-hyperten-
sive drug use increased only in men, whereas the prev-
alence of hypertension decreased only in women. To
our knowledge, there are no other studies in Sapmi that
explore whether changes in cardiovascular risk factors
differ between Sami and non-Sami over time.

In both SAMINOR 1 and SAMINOR 2, the participa-
tion rate was lowest among the youngest participants,
especially young men. In both surveys, less than half of
those invited participated, hence, selection bias might be
an issue. Also, as there is no official registry on ethnicity,
we do not know if non-participation differed by ethnicity.
It might be expected that Sami would be less willing to
participate, given the history of assimilation'” and uneth-
ical research.”® On the other hand, as the surveys were
carried out by a Sami research centre, invitees with Sami
affiliations might have been more motivated to partic-
ipate. If that is the case, the slightly adverse pattern in
Sami, might be partly due to a different selection of Sami
compared with non-Sami participants.

Further, due to design issues of SAMINOR 1,22 the
study sample included a lower proportion of participants
from Sami-dominated municipalities in Finnmark, while
the same municipalities had an overall high response rate
in SAMINOR 2. This influences the ethnic and regional
compositions of the two samples, and makes compari-
sons between the surveys challenging. However, when
using a different categorisation of ethnicity or adjusting
for region, the results remained consistent with the main
results. Moreover, generalisation to the entire Sami and
non-Sami populations in Northern Norway is not advised,

as only 10 municipalities were included. However,
assuming a similar response rate in Sami and non-Sami
participants, we believe the findings are applicable to
Sami and non-Sami women and men over 50 years of age
living in the given geographical regions.

The use of antihypertensive drugs increases with age”
and during 1975-2010, the prevalence of treatment for
hypertension increased by a factor of four in Norway.*
In our study, the use of anti-hypertensive drugs in women
remained similar in the surveys, whereas the prevalence
of hypertension in women declined, which corresponds
to a decline that is independent of treatment with anti-hy-
pertensive drugs.” In men, we observed an increase in the
use of anti-hypertensive drugs, whereas the prevalence
of hypertension remained the same, which may indicate
that treatment with anti-hypertensive drugs could have
contributed to a decline in blood pressure.

The observed decreases in cholesterol, systolic blood
pressure and proportion of smokers, and the increase
in waist circumference, corresponds well with studies in
Western Europe® * 7 and with national trends.' 2°# %
Possible explanations are changes in lifestyle and diet—
in line with what is observed nationally''—decreases in
smoking, less occupational physical activity, more frequent
use of vehicles for transportation, higher consumption
of fruits and vegetables, lower consumption of saturated
fats and an assumed lower consumption of salt.”’ The
decrease in systolic blood pressure may have been halted
due to the increase in obesity over the last decades.™

In a cohort study in Finnmark (1987-2003), based on
a follow-up of those participating in both the Finnmark 3
and SAMINOR 1 surveys, Hermansen et al’” observed—
using the same ethnicity definition as in our study—
that changes in cardiovascular risk factors according to
change in physical activity level occurred independently
of ethnicity. Similarly, we observed that changes in
cardiovascular risk factors did not differ substantially
by ethnicity, only small and probably negligible differ-
ences were observed in total cholesterol and triglycerides
in men, and in HDL cholesterol in both sexes, which
suggests that Sami and non-Sami populations overall have
undergone similar lifestyle changes. This might be consid-
ered unexpected, as Sami may be perceived as distinct
from non-Sami in terms of diet***® and physical activity.”
A recent study from SAMINOR 2 found that partici-
pants who defined themselves solely as Sami had a lower
consumption of vegetables, and a higher consumption
of moose meat, reindeer meat and fat spread on bread
than non-Sami and those who regard themselves as both
Sami and non-Sami.”* In SAMINOR 1 (24 municipalities
included), a higher consumption of unfiltered coffee was
observed in Sami participants compared with non-Sami
and Sami of mixed ethnic descent.*’ Furthermore,
unpublished results from SAMINOR 2 (Borch, personal
communication, 2018), show that, in women, Sami
ethnicity was associated with lower total physical activity.
In the cohort study by Hermansen et al, the proportion of
leisure-time sedentary individuals in Finnmark decreased
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between 1987 and 2003; however, the proportions who
were sedentary was higher in Sami than in non-Sami,
both at baseline and at the end of follow-up.”® Nonethe-
less, evidence of relevant ethnic differences in changes in
cardiovascular risk factors and estimated 10-year risk of
AMI and CS, was not found in our study.

The observed decline in cardiovascular risk factors is
likely to have a beneficial impact on the incidence of
coronary heart diseases™ and ischaemic stroke® in this
population, which is also reflected by a decrease in the
estimated 10-year risk of AMI or CS. The decrease in risk
was smaller in Sami than non-Sami women, which might
be due to the increase in HDL cholesterol in non-Sami
women. However, the causal effect of low levels of HDL
cholesterol on cardiovascular disease is debated.”® *

Inuit populations are characterised by a rapid increase
in obesity, diabetes and hypertension in parallel with
decreasing physical activity and deterioration of the lipid
profile.”” On the other hand, decline in smoking and
alcohol use have been observed.”’ But still, there are
disparities in cardiovascular health between Indigenous
peoples and their benchmark populations in high-income
countries.” *' Our study indicated that such disparities in
cardiovascular risk factors are not present in the 10 rural
municipalities in Northern Norway. Previous studies have
also shown similar burdens of cardiovascular risk factors
and morbidity among Sami and non-Sami in Norway.'"™!
This might be due to the fact that the non-Sami reference
population in these studies'” " lives side by side with the
Sami in the same rural regions. This is a stark contrast to,
for instance, the Inuit and reference Danish population,
who live on different continents. If we had compared the
Sami in this study to the general Norwegian population,
we might have found larger differences in cardiovascular
risk factors, as there are disparities in health issues across
regions."" Second, the small or non-existent disparities
in health between Sami and non-Sami are suggested to
be due to similar access to healthcare and education,42
whereas the lack of similar access has been put forward
as a reason for health disparities between the Inuit and
their reference population.*” In summary, differences
in settlement patterns and in the social determinants of
health challenge our ability to compare our results with
international data.

We were not able to adjust for lipid-lowering drugs,
physical activity, coffee and alcohol consumption, affil-
iation with reindeer herding, or diet in our study, as
questions relating to these items in the two surveys were
not comparable. Lipid-lowering drugs are estimated to
account for approximately 20%-30% of the decline in
total cholesterol over time,” ® and therefore it is likely
that some of the decline in cholesterol is due to the use
of these drugs. The public health relevance of this study
is that preventive measures aimed to reduce cardiovas-
cular risk seem to have worked independent of ethnicity.
Nevertheless, further surveillance of cardiovascular risk
factors is advisable due to the adverse pattern—although
minor—in Sami compared with non-Sami.

CONCLUSION

From SAMINOR 1 (2003-2004) to SAMINOR 2 (2012-
2014), the population in rural Northern Norway had a
favourable decline in total cholesterol, blood pressure,
hypertension (women only), smoking and the estimated
10-year risk of AMI or CS; however, they had an increase
in waist circumference. We found only minor differences
between Sami and non-Sami subjects regarding change
in cardiovascular risk factors during this period, which
suggests that the population of Northern Norway have
had similar changes in lifestyle and diet.
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Supplementary Figure 52. Cardiovascular risk factors in men according to survey, ethnicity and mean age in 10-year age groups
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ABSTRACT

Background Previous studies have suggested that Sami
have a similar risk of myocardial infarction and a possible
higher risk of stroke compared with non-Sami living in the
same geographical area.

Design Participants in the SAMINOR 1 Survey (2003—
2004) aged 30 and 36-79 years were followed to the

31 December 2016 for observation of fatal or non-fatal
events of acute myocardial infarction (AMI), coronary
heart disease (CHD), ischaemic stroke (IS), stroke and a
composite endpoint (fatal or non-fatal AMI or stroke).

Aim Compare the risk of AMI, CHD, IS, stroke and the
composite endpoint in Sami and non-Sami populations,
and identify intermediate factors if ethnic differences in
risks are observed.

Methods Cox regression models.

Results The sex-adjusted and age-adjusted risks of AMI
(HR for Sami versus non-Sami 0.99, 95% CI: 0.83 t0 1.17),
CHD (HR 1.03, 95% CI: 0.93 to 1.15) and of the composite
endpoint (HR 1.09, 95% CI: 0.95 to 1.24) were similar

in Sami and non-Sami populations. Sami ethnicity was,
however, associated with increased risk of IS (HR 1.36,
95%Cl: 1.10 to 1.68) and stroke (HR 1.31, 95%Cl: 1.08 to
1.58). Height explained more of the excess risk observed
in Sami than conventional risk factors.

Conclusions The risk of IS and stroke were higher

in Sami and height was identified as an important
intermediate factor as it explained a considerable
proportion of the ethnic differences in IS and stroke. The
risk of AMI, CHD and the composite endpoint was similar
in Sami and non-Sami populations.

INTRODUCTION

Through 2001 to 2014, the incidence of
non-fatal acute myocardial infarction (AMI)
and fatal coronary heart disease (CHD)
declined in Norway in both sexes,' even
among people aged 2544 years." Between
1994 and 2012, a decline was observed in the
incidence of CHD? and stroke” in the largest
city in Northern Norway, which is close to the
regions included in the present study. The
decline in the incidence of CHD and stroke
was mainly driven by the improvement of

Key questions

What is already known about this subject?

» Previous studies have found similar risk of coronary
heart disease and a possible higher risk of stroke in
Sami compared to non-Sami populations.

What does this study add?

» In the SAMINOR 1 Survey (2003—2004), the Sami
population has a higher risk of stroke and isch-
aemic stroke compared with non-Sami. Differences
in height explained more than conventional risk
factors.

How might this impact on clinical practice?

» Our findings have predominantly public health rel-
evance. The clinical relevance depend on the inter-
pretation of height and ethnicity as risk predictors of
ischemic stroke and stroke.

cardiovascular risk factors?’; for fatal CHD,
fewer out-of-hospital sudden deaths and
hospitalisations with severe myocardial infarc-
tion (MI) contributed to the decline.?

The Sami people live across Norway,
Sweden, Finland and on the Kola Penin-
sula in the Russian Federation. In Norway,
the Sami are acknowledged as indigenous
people, and the majority live in Northern
Norway, together with the Kven people and
Norwegian majority population. The Kven
people are descendants of Finnish-speaking
immigrants who arrived in the 1700s and
1800s from northern Sweden and Finland.*
As with other indigenous people, the Norwe-
gian government imposed harsh assimilation
policies on the Sami from 1850 until 1960,
when a revitalisation of Sami culture and
languages began, but many had already given
up using Sami languages. In the 1970 popu-
lation census, information on Sami and Kven
ethnicities was collected in selected areas of
Northern Norway, and it was estimated that
around 40 000 people in Norway were Sami.’

BM]

Siri SRA, et al. Open Heart 2020;7:€001213. doi:10.1136/openhrt-2019-001213

1

s

1ybuAdoo Ag
pa108]01d "80swWol ] | 18X8101|qIgsIsusIaAuN Te 0Z0Z ‘8 sun( uo /wod fwqg-esyuado//:dny woly pepeojumod ‘0202 Ae ZT U0 £TZT00-6T0Z-MYuado/9gTT 0T Se paysignd isiy :uesH uado


http://www.bcs.com
http://openheart.bmj.com/
http://orcid.org/0000-0003-3231-8139
http://crossmark.crossref.org/dialog/?doi=10.1136/openhrt-2019-001213&domain=pdf&date_stamp=2020-06-02
http://openheart.bmj.com/

Open Heart 8

Unlike other indigenous populations,” the somatic health
in Sami has been shown to be similar to that in the non-
Sami population in the same geographical areas.”

Two studies regarding CHD mortality in Sami, covering
roughly the same time period but different geograph-
ical areas, show contradicting mortality rates,” '” whereas
similar incidence of MI was observed in Sami and non-
Sami in 1973/1974 through 1989 in Finnmark County,
in Northern Norway."" With regards to stroke, higher
mortality’ and possibly higher incidence'' ¥ were
observed in Sami compared with their reference popu-
lations in the years 1974-1998. Moreover, several studies
observed lower average heights in Sami than in non-Sami
populations,'’ ' '* and a possible inverse association
between height and degree of Sami affiliation."> More-
over, an increase in height has been found to be inversely
associated with CHD and stroke,15 1% Wwhich has also been
observed in Finnmark,12 however, for MI, this was only
found in women."'

We have previously reported overall similar levels of
cardiovascular risk factors in Sami and non-Sami popu-
lations in rural Northern Norway.'” '® However, it is not
known whether the incidence of cardiovascular disease
(CVD) differs in Sami and non-Sami in this population.
Thus, the aim of this study was to compare the risk of
fatal or non-fatal AMI, CHD, ischaemic stroke (IS), stroke
and a composite endpoint (AMI or stroke) in Sami and
non-Sami populations, and identify intermediate factors
if ethnic differences in risks are observed.

METHODS

The SAMINOR 1 Survey (SAMINOR 1) was conducted
in 2003-2004 and was the first of three population-based
cross-sectional surveys, which together constitute the
SAMINOR Study. The SAMINOR 1 was initiated due to
limited knowledge about the health of the Sami popula-
tion, and it was conducted by the Centre for Sami Health
Research at UiT the Arctic University of Norway, together
with the Norwegian Institute of Public Health. There
is no registry of ethnicity in Norway; thus, SAMINOR 1
invited all inhabitants aged 30, 36-78/79 years (birth
cohorts 1925-1967 and 1973 in 2003; birth cohorts 1925—
1968 and 1974 in 2004) residing in 24 selected munic-
ipalities of Northern and Mid Norway, all of which had
a considerable Sami population according to the 1970
census® and local knowledge. SAMINOR 1 included a
clinical examination and self-administrated question-
naires, which included questions related to ethnicity. In
total, 27 987 individuals were invited and 16 865 (60.3%)
attended SAMINOR 1."

Clinical examination

Trained staff conducted the clinical examinations,
during which waist circumference was measured at the
umbilicus to the nearest centimetre when participants
were standing. Height in centimetres and weight in
kilograms were measured with an electronic height and

weight scale (DS-102, Dongsahn Jenix, Seoul, Korea) to
the nearest 0.1 decimal, with the participant standing
and wearing no shoes. A digital oscillometric device
(DINAMAP-R, Critikon, Tampa, Florida, USA) was used
to measure blood pressure three times at 1-minute inter-
vals, and the average of the last two measurements was
reported. Those who used antihypertensive medications
or had systolic or diastolic blood pressure 2140/90 mm
Hg, respectively, were categorised as hypertensive. Non-
fasting venous blood samples were taken while partici-
pants were resting. The samples were centrifuged within
30min, separated within 2hours and sent by overnight
post to Ulleval University Hospital in Oslo, Norway,
where total cholesterol, high-density lipoprotein (HDL)
cholesterol, glucose and triglycerides were measured with
an enzymatic method (Hitachi 917 autoanalyser, Roche
Diagnostics, Switzerland).

Self-administered questionnaires

There is no registry on ethnicity in Norway and health
surveys rely on self-reported ethnic information. There
is no consensus on how ethnicity should be operation-
alised in health research except that it is recommended
that several markers of ethnicity are applied, as ethnicity
is a multifaceted concept.”’** The following 11 questions
provided information about ethnicity: (1) What language
do/did you, (2) your mother, (3) your father, (4-7) your grand-
parents (all four) speak at home? (8) What is your, (9) your
mother's, (10) your father’s ethnic background? (11) What do
you consider yourself to be? To each of the questions, one or
more of the following alternatives could be ticked: Sami,
Kven, Norwegian and other (specify). Participants who
(1) considered themselves as Sami or ticked ‘Sami’ as
their own ethnic background, and (2) either spoke the
Sami language themselves, or had at least one parent
or grandparent who used it at home, were categorised
as Sami. All others were categorised as non-Sami. Sensi-
tivity analyses were performed using an alternative ethnic
categorisation: (1) high Sami affiliation, that is, reported
Sami to all 11 questions (n=1385), (2) some Sami affilia-
tion, that is, reported Sami in 1-10 questions (n=3168),
and (3) no Sami affiliation, that is, did not answer Sami
in any of the questions (n=9234).

A family history of premature MI was considered present
if first-degree relatives (parents, siblings or children) had
MI before the age of 60 years. Disease status was obtained by
asking if participants had MI, stroke/brain haemorrhage,
angina pectoris and diabetes mellitus, and, if so, then age
at which the condition first occurred. Participants with
self-reported diabetes mellitus or glucose =11.1mmol/L
were categorised as having diabetes. Participants reported
whether they were current, previous, or never users of anti-
hypertensive or lipid-lowering medications. Previous and
never users were merged with those who failed to reply to
the question (missing values for antihypertension medica-
tion, n=142) and categorised as non-users.

Information on education and behaviour were
collected through the questions: How many years of
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education have you completed? Ave you currently, or were you
previously a daily smoker? (Response alternatives: currently,
previously, or never — previous smokers and never-
smokers were merged into non-smokers); what was your
alcohol consumption in the last year? (Response alternatives:
never consumed alcohol, not during the last year, a few
times during the last year, one time per month, two to
three times per month, one time per week, two to three
times per week or four to seven times per week). We
created a three-level category, consisting of (1) never
consumers together with those who did not consume in
the last year, (2) those who consumed less than weekly
and (3) those who consumed at least weekly. Leisure-time
physical activity in the last year was measured using the
‘Saltin-Grimby’ four-level scale.”” Being sedentary during
leisure time was defined as: reading, watching television
or other sedentary activity, whereas the remaining three
alternatives, all of which compromised some physical
activity, were merged to describe those who were phys-
ically active during leisure time. The estimated 10-year
risk of fatal or non-fatal AMI or stroke was computed
using the NORRISK 2 score.”*

Data from national registries

Linkage to the following national registries was done
using each participant’s unique, 11-digit national identity
number: the Norwegian Cause of Death Registry provided
dates and underlying causes of death for 2003-2016; the
Cardiovascular Disease Project® provided information
on all hospitalisations with CVD as the main or secondary
discharge code for 1993-2009; the Norwegian Patient
Registry provided records from all hospitalisations with
discharge codes including CVD as the main or secondary
diagnoses for 2010-2016; and Statistics Norway provided
information on emigrations.

The five endpoints included the following codes from
the International Classification of Disease, 10th Revision:
(1) AMI: 121-22 as the hospital discharge code, or 120-25
as the underlying cause of death code. (2) CHD: 120-25
as the hospital discharge code or the underlying cause of
death code. (3) IS: 163 as the hospital discharge code or
the underlying cause of death code. (4) Stroke: 160-61
and 163-64 (except 163.6) as hospital discharge code or
underlying cause of death code. (5) Composite endpoint,
representing the NORRISK 2 endpoint: 121-22 and
160-61, 163-64 (except 163.6) as the hospital discharge
code, or 120-25 and 160-61, 163-64 (except 163.6) as the
underlying cause of death code.**

Study sample

Among the 16 865 individuals who attended the SAMINOR
1, we excluded 87 who did not consent to have their data
linked to registries; 1027 who did not complete one or
both of the questionnaires; 35 who did not attend the
clinical examination; and 51 who had missing informa-
tion on ethnicity. Furthermore, we excluded 1580 with
self-reported angina pectoris, MI and stroke (the two
latter have moderate to high agreement in this population

when validated against hospital discharge diagnoses)®
and 151 with CHD or stroke as main or secondary hospital
discharge code prior to participation in SAMINOR 1. Due
to missing values in conventional risk factors (n=128) and
height (n=19), the final sample consisted of 13 787 individ-
uals (49.3% of the invited sample).

Statistical analyses

Sample characteristics are given for each stratum of sex
and ethnicity, as mean values with SD or as proportions
with numbers. The instantaneous hazards in Sami and
non-Sami were compared by Cox regression models using
age as the time axis,”” ** whereby each model was adjusted
for age. In model 1, the risk estimates for ethnicity were
adjusted for age and sex. We then adjusted for potential
intermediate factors: first for height per 5cm (model 2),
and then for conventional risk factors included in the
risk prediction model NORRISK 2 score,* systolic blood
pressure, total cholesterol, HDL cholesterol, current
smoking, use of antihypertensive medication and whether
one or two family members had a history of premature
MI (model 3). Due to the potential for non-linearity in
risk for the continuous Variables,29 we re-ran model 3
(and model 4 in sensitivity analyses) while allowing for
multiple fractional polynomials using the ‘mfp’ function
in STATA, an extension of the conventional polynomial
model allowing for flexible parametrisation of a contin-
uous predictor. The results from these models showed
that only systolic blood pressure could be transformed
using different power and degree of freedom, but only
in models with AMI, CHD and the composite endpoint.
Importantly, the B-coefficients for ethnicity did not differ
in the linear models compared with the models that
included the transformed variable, thus, linear models
were chosen for all endpoints.

For all endpoints, we assessed the presence of interaction
by including product terms with ethnicity and sex, respec-
tively, in separate models for each covariate included in
models 2 and 3. In the presence of interaction (AMI: sex
and antihypertensive medication; stroke and composite
endpoint: sex and height), we included a product term
in the models. The proportional hazard assumption was
assessed by checking if the Schoenfeld residuals were inde-
pendent of attained age at a 5% significance level, and if
necessary, by visual inspection of log-minus-log graphs. If
a covariate violated the proportional hazards assumption,
then it was included as a time-varying covariate.

Participants in the study were followed from the date of
enrolment in SAMINOR 1 until the date of the first non-
fatal or fatal event of the specific CVD endpoint, death
from other causes, emigration or end of follow-up (31
December 2016), whichever occurred first. A two-sided
p-value <0.05 was considered statistically significant. All
statistical analyses were performed using STATA V.15.1.
Figure 1 was made using the open-source software R
V.3.6.0 (Foundation for Statistical Computing, Vienna,
Austria).

We conducted the following sensitivity analyses:
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1. We additionally adjusted for waist circumference, di-
abetes, physical activity in leisure time, alcohol con-
sumption and years of education (model 4), but in a
smaller sample due to missing values in these covari-
ates (n=12 078, results not shown).

2. We performed Fine & Gray competing risk survival
analyses with deaths from other causes as competing
events, as previous studies have found somewhat high-
er rates of total mortality and violent death in Sami
than non-Sami populations.’

3. Models 1-3 were repeated using the alternative ethnic
categorisations.

4. To account for potential geographical heterogeneity,
we adjusted for regions in all three models, using re-
gion 1 (see table 1 for the definition of regions) as
reference.

RESULTS

The final sample constituted of 21.7% Sami and more
women (53.7%) than men. The age distribution was
similar in Sami and non-Sami, both in men and women.
The crude mean values for height showed that Sami
men and women in this sample were 6.0 and 5.7cm
shorter than non-Sami men and women, respectively
(both p<0.001, age-adjusted linear regression, results
not shown). A higher proportion of Sami partici-
pants reported a family history of premature MI, and
a higher proportion reported abstaining from alcohol

or a seldom alcohol consumption. A higher proportion
of Sami than non-Sami men reported being current
smokers, and Sami men had a somewhat higher mean
estimated 10-year risk of AMI or stroke. In this sample,
Sami women had a somewhat lower mean systolic blood
pressure than non-Sami women, whereas a higher
proportion of non-Sami was categorised as hyperten-
sive. Additionally, a lower proportion of Sami women
reported being physically active in their leisure time
(table 1).

The median follow-up time and age for the composite
endpoints were 13.0 and 65.2 years, respectively. The
number of fatal and non-fatal events by investigated
endpoints were as follows: AMI, 102 and 672; CHD, 89 and
1882; IS, 9 and 423; stroke, 36 and 525; and the composite
endpoint, 129 and 1130, respectively. Among censored
cases, there were 101 participants who emigrated during
follow-up.

For all endpoints considered, we found no statistically
significant interactions between ethnicity and height,
between ethnicity and sex, or between ethnicity and year
of birth. Although the estimates for men and women
were not different in Sami and non-Sami, we included
the sex-specific and ethnicity specific incidence rates
per 1000 person-years in a supplementary table (online
supplementary table 1).

The number of cases, person-years and incidence rates
(per 1000) by ethnic group are listed in figure 1. For each

Crude incidence rates and adjusted hazard ratios for Sami vs. non-Sami

Cases Person-years Incidence rate per 1000
person-years (95% CI)
Acute myocardial infarction
Non-Sami 606 134 676 4.5 (4.16, 4.87)
Sami 168 38019 4.4 (3.80,5.14)
Coronary heart diseases
Non-Sami 1530 129 041 11.9 (11.28, 12.47)
Sami 441 36 380 12.1 (11.04, 13.31)
Ischemic stroke
Non-Sami 314 135977 2.3 (2.07, 2.53)
Sami 118 38 187 3.1 (2.58, 3.70)
Stroke
Non-Sami 412 135606 3.0 (2.76, 3.35)
Sami 149 38 065 3.9 (3.33, 4.60)
Composite endpoint
Non-Sami 966 133 014 7.3(6.82,7.74)
Sami 293 37 441 7.8 (6.98, 8.78)

Hazard ratio (95% CI)
for Sami vs. non-Sami
Model 1: 0.99 (0.83, 1.17) —a—-
Model 2: 0.94 (0.79, 1.14)  |——bemfmeee]
Model 3: 0.96 (0.80, 1.15) a1
Model 1: 1.03 (0.93, 1.15) —eo—
Model 2: 0.96 (0.86, 1.08) | |
Model 3: 0.98 (0.87, 1.09) —a—
Model 1: 1.36 (1.10, 1.68) I * |
Model 2: 1.26 (1.00, 1.59) A {
Model 3: 1.30 (1.03, 1.64) I = |
Model 1: 1.31 (1.08, 1.58) —e— ]
Model 2: 1.18 (0.96, 1.44) H——
Model 3: 1.19 (0.97, 1.47) H—a—
Model 1: 1.09 (0.95, 1.24) H—e—
Model 2: 1.02 (0.89, 1.18) —p—
Model 3: 1.04 (0.90, ) [

Figure 1

0.8 1.0 1.2 1.4 1.6 1.8
Hazard ratio

Number of cardiovascular events, person-years and incidence rates in Sami and non-Sami people who participated

in the SAMINOR 1 Survey in 2003/2004 and were followed to the end of 2016. The forest plot gives the adjusted risk (HR
with 95% CI) in Sami (n=2990) for different cardiovascular endpoints using non-Sami (n=10 797) as reference and age as the
time axis in Cox regressions models, adjusting for the following covariates: model 1, sex; model 2, sex and height; model 3,
sex, height, systolic blood pressure, total cholesterol, high-density lipoprotein cholesterol, current smoking (yes/no), use of
antihypertensive medication (yes/no) and if one or two family members had a history of premature myocardial infarction (yes/

no).
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Table 1 Crude sample characteristics for the SAMINOR 1 population (n=13 787) given as means and SD or proportions and
numbers
Men Women
Non-Sami Sami Non-Sami Sami
(n=4971) (n=1408) (n=5826) (n=1582)
Age (years) 52.8 (10.8) 52.9 (10.8) 52.8 (11.3) 52.1(11.2)
Height (cm) 175.6 (6.9) 169.6 (6.4) 162.5 (6.4) 156.8 (6.0)
Systolic blood pressure (mm Hg) 134.0 (18.0) 133.3 (19.0) 129.2 (20.9) 127.2 (20.9)
Diastolic blood pressure (mm Hg) 78.3(10.0) 77.9(9.8) 72.7 (10.2) 72.1(10.1)
Total cholesterol (mmol/L) 6.02 (1.1) 6.04 (1.1) 5.99 (1.2) 6.01 (1.1)
HDL cholesterol (mmol/L) 1.26 (0.33) 1.27 (0.35) 1.49 (0.38) 1.44 (0.37)
Smoking
Current smoker 31.5 (1566) 34.7 (488) 32.3(1882) 33.0 (522)
Previous smoker 37.7 (1876) 37.0 (522) 30.5 (1777) 28.1 (445)
Never smoker 30.8 (1529) 28.3 (398) 37.2 (2167) 38.9 (615)
Family history of premature MI*
One family member 19.4 (960) 20.0 (281) 20.1 (1171) 21.4 (337)
Two family members 3.0 (147) 4.5 (63) 4.2 (242) 5.8 (91)
Users of antihypertensive medicationt 13.7 (681) 13.5(190) 16.6 (969) 16.1 (254)
Estimated 10-year risk of fatal or non-fatal AMI or stroket$ 8.82(7.9) 9.13(8.1) 4.76 (6.0) 5.73 (4.4)
Triglycerides (mmol/L)t 1.87 (1.31) 1.87 (1.16) 1.50 (0.86) 1.55 (0.88)
Hypertensive 39.5 (1963) 38.6 (543) 35.7 (2078) 32.1 (508)
Users of lipid-lowering drugst 7.1(354) 8.6 (121) 8.7 (506) 8.7 (137)
Waist circumference (cm)t 94.3(10.3) 92.3(10.9) 85.1(11.9) 85.3(11.9)
Diabetes mellitus 3.4 (167) 4.1 (58) 3.5(202) 3.4 (53)
Physically active in leisure timet 76.7 (3565) 75.7 (977) 78.4 (4 134) 72.1 (1037)
Alcohol consumptiont
Never/not last year 8.5 (416) 12.9 (177) 17.1 (966) 28.6 (436)
Less than weekly 58.2 (2843) 61.2 (838) 60.9 (3443) 58.3 (890)
Weekly or more often 33.3 (1626) 25.9 (354) 22.0 (1241) 13.1 (199)
Years of educationt 11.5(3.7) 11.0 (4.0) 11.7 (3.8) 11.6 (4.5)
Region 1: Alta, Loppa, Kvalsund, Lebesby, Lyngen, Storfjord, Kafjord, 62.7 (3117) 31.9 (449) 62.6 (3646) 28.2 (446)
Kvaenangen§
Region 2: Kautokeino. Karasjok§ 1.3 (66) 28.7 (404) 1.5 (89) 33.1 (524)
Region 3: Tana, Nesseby, Porsanger§ 10.6 (527) 28.1 (396) 11.0 (639) 29.1 (460)
Region 4: Narvik, Evenes, Tysfjord, Skénland, Lavangen, Raros, Snasa, 25.4 (1261) 11.3(159) 24.9 (1452) 9.6 (152)

Rayrvik, Namsskogan, Grane, Hattfjelldal§

*Parents, siblings or children with MI before the age of 60 years.

TMissing values: users of antihypertensive medication, n=142; estimated 10-year risk in men, n=13; triglycerides, n=12; waist
circumference, n=47; education, n=770; users of lipid lowering drugs, n=300; physical activity, n=1185; alcohol consumption, n=358.
fEstimated 10-year risk is measured with the NORRISK 2 risk score including sex, age, systolic blood pressure, total and HDL
cholesterol, smoking (yes/no), use of antihypertensive medication (yes/no) and if one or two family members had a history of premature
MI (yes/no).

§Included the listed municipalities.

HDL, high-density lipoprotein; MI, myocardial infarction.

endpoint, the HRs and 95% CIs in Sami versus non-Sami
are visualised for model 1 to 3 with a forest plot (figure 1).
We found no ethnic differences in the age-adjusted and sex-
adjusted (model 1) or the multivariable-adjusted (model
2-3) risk of AMI, CHD or in the composite endpoint.
Regarding IS and stroke, Sami had higher age-adjusted and
sex-adjusted risks than non-Sami, with HR of 1.36 (95%

CI: 1.10 to 1.68) and 1.31 (95% CI: 1.08 to 1.58), respec-
tively. Adjustment for height attenuated the relationships
between ethnicity and IS, and ethnicity and stroke to HR
1.26 (95% CI: 1.00 to 1.59) and 1.18 (95% CI: 0.96 to
1.44), respectively. Further adjustment for conventional
risk factors (model 3) increased the risk of IS and stroke
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somewhat (to HR 1.30 (95% CI: 1.03 to 1.64) and 1.19
(95% CI: 0.97 to 1.47), respectively) (figure 1).

A significant interaction between sex and height was
present in the models for stroke and the composite
endpoint. Sex-stratified analyses revealed that height was
inversely associated with stroke (model 2, HR per 5cm
increase: 0.84, 95% Cl: 0.76 to 0.94) and the composite
endpoint (model 2, HR per 5cm increase: 0.89, 95% Cl:
0.82 to 0.96), only in women (online supplementary table
2).

The sensitivity analyses rendered results that were
consistent with those reported above.

DISCUSSION

In this population-based study from Northern and Mid
Norway with a median of 13 years of follow-up, we found
that Sami had a higher risk of IS and stroke than non-
Sami, and a considerable part was explained by differ-
ences in height. No ethnic differences were observed
with regards to AMI, CHD and the composite endpoint
consisting of fatal or non-fatal AMI or stroke.

Our findings of higher incidence of IS and stroke in
Sami compared with non-Sami is supported by studies in
Norway and Sweden that indicate a higher incidence'' **
and higher mortality of stroke in Sami.” However, similar
mortality of stroke was found between Sami and non-
Sami in Sweden and Northern Finland.”*'

We observed a similar risk of CHD and AMI in Sami and
non-Sami, which is consistent with the results regarding
MI from a study based on data from 1974/1975 to 1989
that included the population in the Finnmark County."
A different study, covering the same population and time
period, found lower total mortality, CVD mortality and
CHD mortality in Sami men, whereas no ethnic differ-
ence was observed between Sami and non-Sami women."
Another study followed Sami identified through a popu-
lation census in Northern Norway from 1970 to 1998 and
found that Sami had higher total mortality, CVD mortality
and CHD mortality than their benchmark population.’
However, as we included both fatal and non-fatal events,
direct comparisons of mortality rates are challenging. In
Finland, lower and similar mortalities have been observed
in Sami,?’1 32 whereas in Sweden, no overall differences in
incidence and mortality are observed when compared with
reference non-Sami populations.30 Being a member of a
Sami reindeer herding household may, however, be protec-
tive.”*

It seems likely that Sami people have a higher risk of
IS and stroke than non-Sami, and similar risk of AMI
and CHD, as this corresponds well with previous studies.
We note that our age-adjusted and sex-adjusted effect
estimates (model 1) are important from a public health
perspective, as they reflect the actual distribution of
risk in these populations. In our study, we were able to
provide some explanation for the differences in risks, as
the results for IS and stroke were attenuated, becoming
only borderline significant after adjustment for height

and conventional risk factors. However, the effect esti-
mates for IS and stroke remained elevated after adjust-
ments (models 2 and 3), which suggests that there might
be other intermediate factors that we have not accounted
for.

When adjusting for height, we most likely adjusted for
factors that are related to health, nutrition and socioeco-
nomic conditions, within and across generations,33 ¥ and
genetic factors,"”” ** which all influence the body height
of an individual. Adjusting for baseline values of conven-
tional risk factors (model 3) had only a small impact on
the associations between ethnicity and IS, and ethnicity
and stroke. This was as expected, given the similar base-
line levels of conventional risk factors found in Sami
and non-Sami at two time points.'”'® The Emerging Risk
Factors Collaboration included over 1 million people and
found that after adjusting for height, further adjustments
for long-term exposure to cardiovascular risk factors had
little impact on the mortality-specific risk estimations.'®
They suggested that adult height is influenced by factors
that also influence cardiovascular risk through the shared
biological process between genes that determine adult
height and atherosclerosis,'® which has been considered
by others.”® For the risk of CHD, an increase in genet-
ically determined height (6.5cm) has been associated
with the lower body mass index,” lower cholesterol®® *’
and better lung function,37 3 whereas for stroke, the asso-
ciations were less certain.”” Some argue that height has a
direct effect as short people have proportionally smaller
coronary arteries that are occluded earlier than in tall
persons by a similar burden of plaque.* Shorter people
are found to have higher blood pressure’’ and increased
heart rate due to a smaller arterial tree*' than in taller
people. The precise mechanism linking short stature with
increased risk of CHD and stroke remains uncertain.

We found no ethnic differences in the risk of AMI and
CHD. CVD is multifactorial in origin, and comparison
groups may differ with regards to unmeasured risk or
protective factors. Poor socioeconomic circumstances
during childhood are found to have a stronger impact
on stroke mortality than CHD mortality,” which suggests
some differences in the aetiology of stroke and CHD.

Education and healthcare are publicly financed in
Norway, and this has been suggested as the underlying
reason for the rather similar health observed previously
in Sami and their majority population, as opposed to the
situation in other indigenous populations.* Adjusting
for baseline education and lifestyle factors (model 4
in sensitivity analyses) had a small impact in our study,
and expenditures to secondary healthcare services are
found to be similar in geographical areas that represent
Sami and non-Sami populations.** Hence, differences in
healthcare utilisation and education are most likely not
an issue in this population.

All inhabitants, within the selected region and birth
cohorts, were invited to the SAMINOR 1, regardless of
ethnicity, which should help control some environmental
confounding factors that can distort comparison between
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ethnic groups. However, ethnicity itself is rarely the causal
factor for diseases, but a risk marker,’ representing
certain ‘exposures’ that is determined by group member-
ship. The height difference explained more of the risk
of IS and stroke observed in Sami than conventional risk
factors, which is interesting but challenging to interpret, as
there are complex relationships between height, genetics,
ethnicity and environmental factors across generations.” **
Moreover, we cannot rule out that the excess risk in Sami
might be due to residual confounding.

Psychosocial stress has been found to be an important
risk factor for stroke,*® and the Sami people have been
exposed to marginalisation’’” and ethnic discrimina-
tion.” If marginalisation and discrimination cause
chronic psychosocial stress, they may lead to a higher
risk of IS and stroke in Sami, as was previously suggested
by Eliassen et al, who reported that marginalised Sami
were more likely to report lifetime CVD.*” Thus, further
studies that clarify how height and possibly other inter-
mediate factors lead to a higher risk of IS and stroke in
Sami are warranted.

Strengths and limitations

The use of 11-digit national identity numbers to obtain
complete follow-up to high-quality registries,”” *’ and the
possibility to remove prevalent cases at baseline repre-
sents the strengths of this study. A limitation is that we
have only adjusted for baseline values and cannot account
for changes in risk factors or in the use of medication.

Potential misclassification of ethnicityis likely to be non-
differential and would have led us to underestimate the
associations. With regards to the reliability of ethnicity,
Sami ethnicity was found to be stable when comparing
information in the 1970 census, that is, language use
in three generations and self-reported ethnicity, with
corresponding information in SAMINOR 1. However,
we do not know if participation differed by ethnicity as
there are no national registries that include this informa-
tion. Moreover, participants in health surveys tend to be
healthier than the underlying population,51 which can
lead to lower incidence rates.

In conclusion, over 13 years of follow-up, Sami in
Northern and Mid Norway showed a higher risk of IS
and stroke than non-Sami, and height was identified as
an important intermediate factor, as it explained more of
the excess risk observed in Sami than conventional risk
factors did. Sami and non-Sami participants had similar
risk of AMI, CHD and the composite endpoint (AMI or
stroke).

Acknowledgements The authors are grateful to the participants of SAMINOR 1
and to those who carried out the survey. The publication charges for this article

have been funded by a grant from the publication fund of UiT The Arctic University
of Norway.

Contributors TB and BME: conceived the study. MM: linked the different data
sources and prepared the research dataset for STATA. SRAS: performed the
analyses, wrote the manuscript and made the tables. TB, BKJ and VLM: assisted
with statistical analyses and the interpretations of the statistics. VLM: made

the figure. All authors critically revised the manuscript, tables and figures, and
contributed to drawing the final conclusions.

Funding The first authors PhD was funded by the Centre for Sami Health Research
at UiT The Arctic University of Norway. SAMINOR 1 was financed by the Norwegian
Ministry of Health and Care Services.

Competing interests None declared.
Patient consent for publication Not required.

Ethics approval The present study (2015/2204—11) is approved by the Regional
Committee for Medical and Health Research Ethics for region North (REC

North) and by the SAMINOR Project Board. We included those who gave written
informed consent to have their data linked to registries, and the data were
deidentified before they were available for analyses. The SAMINOR is part of the
SAMINOR Study that is approved by The Norwegian Data Inspectorate and the
REC North.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement In this study, we have used de-identified participant
data which is not available for the public, as it is restricted by licence. Data might,
however, be available if a written request is sent to and accepted by the SAMINOR
Project Board (www.saminor.no) and by the Regional Committee for Medical and
Health Research Ethics for region North.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

Correction notice This paper has been updated since first published to update the
Key Questions box.

ORCID iD
Susanna R A Siri http://orcid.org/0000-0003-3231-8139

REFERENCES

1 Sulo G, Igland J, Vollset SE, et al. Trends in incident acute
myocardial infarction in Norway: an updated analysis to 2014
using national data from the CVDNOR project. Eur J Prev Cardiol
2018;25:1031-9.

2 Mannsverk J, Wilsgaard T, Mathiesen EB, et al. Trends in modifiable
risk factors are associated with declining incidence of hospitalized
and nonhospitalized acute coronary heart disease in a population.
Circulation 2016;133:74-81.

3 Vangen-Lonne AM, Wilsgaard T, Johnsen SH, et al. Declining
incidence of ischemic stroke: what is the impact of changing risk
factors? the Tromse Study 1995 to 2012. Stroke 2017;48:544-50.

4 Niemi E. The Finns in Northern Scandinavia and minority policy.

In: Tagil S, ed. Ethnicity and nation building in the Nordic world.
London: Hurst, 1995: 145-78.

5 Minde H. Assimilation of the Sami — Implementation and
Consequences. Acta Borealia 2003;20:121-46.

6 Aubert V. Den samiske befolkning i Nord-Norge [The Sami population
in Northern Norway], 1978. Available: https://www.ssb.no/a/histstat/
art/art_107.pdf [Accessed Mar 2019].

7 Anderson |, Robson B, Connolly M, et al. Indigenous and tribal
peoples' health (The Lancet-Lowitja Institute Global Collaboration): a
population study. Lancet 2016;388:131-57.

8 Storm Mienna C, Axelsson P. Somatic health in the Indigenous
Sami population - a systematic review. Int J Circumpolar Health
2019;78:1638195.

9 Tynes T, Haldorsen T. Mortality in the Sami population of North
Norway, 1970-98. Scand J Public Health 2007;35:306-12.

10 Tverdal A. Cohort study of ethnic group and cardiovascular and total
mortality over 15 years. J Clin Epidemiol 1997;50:719-23.

11 Njelstad I, Arnesen E, Lund-Larsen PG. Cardiovascular diseases
and diabetes mellitus in different ethnic groups: the Finnmark study.
Epidemiology 1998;9:550-6.

12 Njolstad I, Arnesen E, Lund-Larsen PG. Body height, cardiovascular
risk factors, and risk of stroke in middle-aged men and
women. A 14-year follow-up of the Finnmark study. Circulation
1996;94:2877-82.

13 Nystad T, Melhus M, Brustad M, et al. Ethnic differences in the
prevalence of general and central obesity among the Sami and
Norwegian populations: the SAMINOR study. Scand J Public Health
2010;38:17-24.

Siri SRA, et al. Open Heart 2020;7:€001213. doi:10.1136/openhrt-2019-001213

1ybuAdoo Ag
pa108]01d "80swWol ] | 18X8101|qIgsIsusIaAuN Te 0Z0Z ‘8 sun( uo /wod fwqg-esyuado//:dny woly pepeojumod ‘0202 Ae ZT U0 £TZT00-6T0Z-MYuado/9gTT 0T Se paysignd isiy :uesH uado


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-3231-8139
http://dx.doi.org/10.1177/2047487318780033
http://dx.doi.org/10.1161/CIRCULATIONAHA.115.016960
http://dx.doi.org/10.1161/STROKEAHA.116.014377
http://dx.doi.org/10.1080/08003830310002877
https://www.ssb.no/a/histstat/art/art_107.pdf
https://www.ssb.no/a/histstat/art/art_107.pdf
http://dx.doi.org/10.1016/S0140-6736(16)00345-7
http://dx.doi.org/10.1080/22423982.2019.1638195
http://dx.doi.org/10.1080/14034940701226159
http://dx.doi.org/10.1016/S0895-4356(97)00021-8
http://dx.doi.org/10.1097/00001648-199809000-00014
http://dx.doi.org/10.1161/01.cir.94.11.2877
http://dx.doi.org/10.1177/1403494809354791
http://openheart.bmj.com/

Open Heart

14 Laitinen J, Nayha S, Sikkilad K, et al. Diet and cardiovascular 32 Nayha S. Low mortality from ischaemic heart disease in the Sami
risk factors among Lapp and Finnish reindeer herders. Nutr Res district of Finland. Soc Sci Med 1997;44:123-31.
1996;16:1083-93. 33 Hatton TJ. How have Europeans grown so tall? Oxf Econ Pap

15 Lai FY, Nath M, Hamby SE, et al. Adult height and risk of 50 2014;66:349-72.
diseases: a combined epidemiological and genetic analysis. BVIC 34 Perkins JM, Subramanian SV, Davey Smith G, et al. Adult height,
Med 2018;16:187. nutrition, and population health. Nutr Rev 2016;74:149-65.

16 Emerging Risk Factors Collaboration. Adult height and the risk 35 Jelenkovic A, Sund R, Hur Y-M, et al. Genetic and environmental
of cause-specific death and vascular morbidity in 1 million influences on height from infancy to early adulthood: an individual-
people: individual participant meta-analysis. Int J Epidemiol based pooled analysis of 45 twin cohorts. Sci Rep 2016;6:28496.
2012;41:1419-33. 36 Nelson CP, Hamby SE, Saleheen D, et al. Genetically

17 Michalsen VL, Kvaley K, Svartberg J, et al. Change in prevalence determined height and coronary artery disease. N Engl J Med
and severity of metabolic syndrome in the Sami and non-Sami 2015;372:1608-18.
population in rural Northern Norway using a repeated cross-sectional 37 Nuesch E, Dale C, Palmer TM, et al. Adult height, coronary heart
population-based study design: the SAMINOR Study. BMJ Open disease and stroke: a multi-locus Mendelian randomization meta-
2019;9:e027791. analysis. Int J Epidemiol 2016;45:1927-37.

18 Siri SRA, Eliassen BM, Jacobsen BK, et al. Changes in conventional 38 Marouli E, Del Greco MF, Astley CM, et al. Mendelian randomisation
cardiovascular risk factors and the estimated 10-year risk of acute analyses find pulmonary factors mediate the effect of height on
myocardial infarction or cerebral stroke in Sami and non-Sami coronary artery disease. Commun Biol 2019;2:119.
populations in two population-based cross-sectional surveys: the 39 O’Connor NJ, Morton JR, Birkmeyer JD, et al. Effect of coronary
SAMINOR Study. BMJ Open 2019;9:e028939. artery diameter in patients undergoing coronary bypass surgery.

19 Lund E, Melhus M, Hansen KL, et al. Population based study of Circulation 1996;93:652-5.
health and living conditions in areas with both Sdmi and Norwegian 40 Korhonen PE, Kautiainen H, Eriksson JG. The shorter the person,
populations--the SAMINOR study. Int J Circumpolar Health the higher the blood pressure: a birth cohort study. J Hypertens
2007;66:113-28. 2017;35:1170-7.

20 Kaplan JB, Bennett T. Use of race and ethnicity in biomedical 41 Smulyan H, Marchais SJ, Pannier B, et al. Influence of body
publication. JAMA 2003;289:2709-16. height on pulsatile arterial hemodynamic data. J Am Coll Cardiol

21 Connelly R, Gayle V, Lambert PS. Ethnicity and ethnic 1998;31:1103-9.
group measures in social survey research. Method Innov 42 Galobardes B, Lynch JW, Davey Smith G. Childhood socioeconomic
2016;9:205979911664288-10. circumstances and cause-specific mortality in adulthood: systematic

22 Bhopal R. Migration, ethnicity, race and health in multicultural review and interpretation. Epidemiol Rev 2004;26:7-21.
societies. Second ed. Oxford: Oxford University Press, 2014. 43 Johansen K, Mgllersen S, Aslaksen J, et al. Sami statistics speak,

23 Grimby G, Boérjesson M, Jonsdottir IH, et al. The "Saltin-Grimby numbers and commentary, 2018. Available: http://samilogutmuitalit.
Physical Activity Level Scale" and its application to health research. no/sites/default/files/publications/samiske_tall_10_engelsk_-_web.
Scand J Med Sci Sports 2015;25 Suppl 4:119-25. pdf [Accessed August 2019].

24 Selmer R, Igland J, Ariansen |, et al. NORRISK 2: a Norwegian risk 44 Gaski M, Melhus M, Deraas T, et al. Use of health care in the main
model for acute cerebral stroke and myocardial infarction. Eur J Prev area of Sami habitation in Norway - catching up with national
Cardiol 2017;24:773-82. expenditure rates. Rural Remote Health 2011;11:1655.

25 Igland J, Tell G, Ebbing M, et al. The CVDNOR project: 45 Zhou W, Li'Y, Liu X, et al. Sex-Specific relationship between adult
cardiovascular disease in Norway 1994-2009. description of data height and the risk of stroke: a dose-response meta-analysis of
and data quality, 2013. Available: https://cvdnor.w.uib.no/files/ prospective studies. J Clin Hypertens 2019;21:262-70.
2013/08/CVDNOR-Data-and-Quality-Report1.pdf [Accessed Jun 46 O'Donnell MJ, Chin SL, Rangarajan S, et al. Global and regional
2019]. effects of potentially modifiable risk factors associated with acute

26 Eliassen B-M, Melhus M, Tell GS, et al. Validity of self-reported stroke in 32 countries (INTERSTROKE): a case-control study. Lancet
myocardial infarction and stroke in regions with Sami and Norwegian 2016;388:761-75.
populations: the SAMINOR 1 Survey and the CVDNOR project. BMJ 47 Eliassen B-M, Melhus M, Hansen KL, et al. Marginalisation and
Open 2016;6:e012717. cardiovascular disease among rural Sami in northern Norway:

27 Thiébaut ACM, Bénichou J. Choice of time-scale in Cox's model a population-based cross-sectional study. BMC Public Health
analysis of epidemiologic cohort data: a simulation study. Stat Med 2013;13:522
2004;23:3803-20. 48 Hansen KL, Serlie T. Ethnic discrimination and psychological

28 Korn EL, Graubard BI, Midthune D. Time-to-event analysis of distress: a study of Sami and non-Sami populations in Norway.
longitudinal follow-up of a survey: choice of the time-scale. Am J Transcult Psychiatry 2012;49:26-50.

Epidemiol 1997;145:72-80. 49 Gulsvik AK, Gulsvik A, Svendsen E, et al. Diagnostic validity of

29 Groenwold RHH, Klungel OH, Altman DG, et al. Adjustment for fatal cerebral strokes and coronary deaths in mortality statistics: an
continuous confounders: an example of how to prevent residual autopsy study. Eur J Epidemiol 2011;26:221-8.
confounding. CMAJ 2013;185:401-6. 50 Pettersen T, Brustad M. Same Sami? A comparison of self-reported

30 Sjolander P, Hassler S, Janlert U. Stroke and acute myocardial Sami ethnicity measures in 1970 and 2003 in selected rural areas in
infarction in the Swedish Sami population: incidence and mortality northern Norway. Ethn Racial Stud 2015;38:2071-89.
in relation to income and level of education. Scand J Public Health 51 Langhammer A, Krokstad S, Romundstad P, et al. The HUNT
2008;36:84-91. study: participation is associated with survival and depends on

31 Soininen L, Pukkola E. Mortality of the Sami in northern Finland socioeconomic status, diseases and symptoms. BMC Med Res
1979-2005. Int J Circumpolar Health 2008;67:45-57. Methodol 2012;12:143.

8 Siri SRA, et al. Open Heart 2020;7:¢001213. doi:10.1136/0penhrt-2019-001213

1ybuAdoo Ag
pa108]01d "80swWol ] | 18X8101|qIgsIsusIaAuN Te 0Z0Z ‘8 sun( uo /wod fwqg-esyuado//:dny woly pepeojumod ‘0202 Ae ZT U0 £TZT00-6T0Z-MYuado/9gTT 0T Se paysignd isiy :uesH uado


http://dx.doi.org/10.1016/0271-5317(96)00113-3
http://dx.doi.org/10.1186/s12916-018-1175-7
http://dx.doi.org/10.1186/s12916-018-1175-7
http://dx.doi.org/10.1093/ije/dys086
http://dx.doi.org/10.1136/bmjopen-2018-027791
http://dx.doi.org/10.1136/bmjopen-2019-028939
http://dx.doi.org/10.3402/ijch.v66i2.18241
http://dx.doi.org/10.1001/jama.289.20.2709
http://dx.doi.org/10.1177/2059799116642885
http://dx.doi.org/10.1111/sms.12611
http://dx.doi.org/10.1177/2047487317693949
http://dx.doi.org/10.1177/2047487317693949
https://cvdnor.w.uib.no/files/2013/08/CVDNOR-Data-and-Quality-Report1.pdf
https://cvdnor.w.uib.no/files/2013/08/CVDNOR-Data-and-Quality-Report1.pdf
http://dx.doi.org/10.1136/bmjopen-2016-012717
http://dx.doi.org/10.1136/bmjopen-2016-012717
http://dx.doi.org/10.1002/sim.2098
http://dx.doi.org/10.1093/oxfordjournals.aje.a009034
http://dx.doi.org/10.1093/oxfordjournals.aje.a009034
http://dx.doi.org/10.1503/cmaj.120592
http://dx.doi.org/10.1177/1403494807085305
http://dx.doi.org/10.3402/ijch.v67i1.18227
http://dx.doi.org/10.1016/S0277-9536(96)00265-1
http://dx.doi.org/10.1093/oep/gpt030
http://dx.doi.org/10.1093/nutrit/nuv105
http://dx.doi.org/10.1038/srep28496
http://dx.doi.org/10.1056/NEJMoa1404881
http://dx.doi.org/10.1093/ije/dyv074
http://dx.doi.org/10.1038/s42003-019-0361-2
http://dx.doi.org/10.1161/01.CIR.93.4.652
http://dx.doi.org/10.1097/HJH.0000000000001300
http://dx.doi.org/10.1016/s0735-1097(98)00056-4
http://dx.doi.org/10.1093/epirev/mxh008
http://samilogutmuitalit.no/sites/default/files/publications/samiske_tall_10_engelsk_-_web.pdf
http://samilogutmuitalit.no/sites/default/files/publications/samiske_tall_10_engelsk_-_web.pdf
http://samilogutmuitalit.no/sites/default/files/publications/samiske_tall_10_engelsk_-_web.pdf
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/21631152
http://dx.doi.org/10.1111/jch.13458
http://dx.doi.org/10.1016/S0140-6736(16)30506-2
http://dx.doi.org/10.1186/1471-2458-13-522
http://dx.doi.org/10.1177/1363461511433944
http://dx.doi.org/10.1007/s10654-010-9535-4
http://dx.doi.org/10.1080/01419870.2015.1031262
http://dx.doi.org/10.1186/1471-2288-12-143
http://dx.doi.org/10.1186/1471-2288-12-143
http://openheart.bmj.com/

Supplementary material
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Supplementary table 1. Number of cases, crude incidence rates (with 95% confidence intervals) and adjusted

hazard ratios (with 95% confidence intervals) for cardiovascular diseases in Sami (n= 2 990) and non-Sami
(n=10 797) men and women participating in the SAMINOR 1 Survey (2003/2004).

Ethnicity

Cases

()

Person-

years

Acute myocardial infarction

Men
Non-Sami
Sami
Women
Non-Sami
Sami

394
121

212
47

60713
17413

73962
20 606

Coronary heart diseases

Men
Non-Sami
Sami
‘Women
Non-Sami
Sami

895
282

635
159

Ischemic stroke

Men
Non-Sami
Sami
Women
Non-Sami
Sami
Stroke §
Men
Non-Sami
Sami
Women
Non-Sami
Sami

Composite endpoint §

Men
Non-Sami
Sami
Women
Non-Sami
Sami

181
70

133
48

235

87

177

62

596

194

370
99

57 608
16 453

71434

19927

61799

17 593

74 178
20 594

61602

17 511

74 003

20 554

59759

17 057

73255
20 384

Incidence rates per
1 000 person-years
(95% CI)

6.5 (5.88,7.16)
6.9 (5.82, 8.30)

2.9 (2.51,3.28)
2.3(1.71,3.04)
15.5 (14.55, 16.59)
17.1 (15.25, 19.26)
8.9 (8.22,9.61)
8.0 (6.83,9.32)
2.9(2.53,3.39)
4.0 (3.15,5.03)

1.8 (1.51,2.13)
2.3 (1.76, 3.09)
3.8(3.36,4.34)
5.0 (4.03,6.13)
2.4 (2.06,2.77)
3.0(2.35,3.87)
10.0 (9.20, 10.81)

11.4 (9.88,13.09)

5.05 (4.56, 5.59)
4.86 (3.99,5.91)

Model 1

1

1.06 (0.86, 1.30)
1

0.85 (0.62, 1.17)
1

1.10 (0.96, 1.26)
1

0.93 (0.79, 1.11)
1

1.36(1.03, 1.79)*

1
1.38(0.99, 1.92)

1
1.29 (1.01, 1.65)
1
1.34 (1.00, 1.79)
1
1.12 (0.96, 1.32)

1
1.03 (0.82, 1.28)

Hazard ratio (95% CI)

Model 2

1

1.02 (0.82, 1.27)
1

0.78 (0.56, 1.10)
1

1.04 (0.90, 1.20)
1

0.86 (0.71, 1.03)
1

1.32(0.98, 1.78)

1
1.18 (0.82, 1.69)

1
1.26 (0.97, 1.65)
1
1.08 (0.79, 1.48)
1
1.10 (0.92, 1.31)

1
0.88 (0.70, 1.13)

Model 3

1

1.03 (0.83, 1.28)
1

0.82 (0.58, 1.15)
1

1.05 (0.91, 1.21)
1

0.87 (0.72, 1.04)
1

1.34 (0.99, 1.82)
1

1.20 (0.83, 1.72)
1

1.28 (0.98, 1.67)
1

1.10 (0.80, 1.51)
1

1.13 (0.95, 1.34)

1
0.92 (0.72, 1.17)

* p-value <0.05, ** <0.01, **%<0.001
§ Interaction between sex and height.
Model 1, adjusted for age.
Model 2, adjusted for age and height.

Model 3, model 2 additionally adjusted for: systolic blood pressure, total cholesterol, high-density lipoprotein cholesterol,
current smoking (yes/no), use of antihypertensive medication (yes/no) and if one or two family members had a history of

premature myocardial infarction (yes/no).

Acute myocardial infarction: ICD10-codes 121-122 as discharge code from hospitalisation, or I20-125 as the underlying
cause of death.

Coronary heart diseases: ICD10-codes 120-125 as discharge code from hospitalisation, or as the underlying cause of death.

Ischemic stroke: ICD-10 code 163 as discharge code from hospitalisation, or as the underlying cause of death.

Stroke: ICD-10 codes 160-161 or 163-164 (except 163.6) as a discharge code from hospitalisation, or as the underlying cause

of death.

Composition endpoint includes ICD-codes 121-122, 160-161 or 163-164 (except 163.6) as discharge code from
hospitalisation, or 121-125, 160-161 or 163-164 (except 163.6) as the underlying cause of death.
Abbreviations: HR, hazard ratio; CI Confidence interval; ICD-10 International Classification of Diseases, 10" Revision.
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Supplementary table 2. Overall and sex-specific hazard ratios (with 95% confidence intervals) for acute
myocardial infarction, coronary heart diseases, ischemic stroke, cerebral stroke and the composite endpoint
associated with a 5-cm increase in height. SAMINOR 1 Survey (n=13 787).

Acute myocardial infarction
Overall

Men
Women
Coronary heart disease
Overall
Men
Women
Ischemic stroke
Overall
Men
‘Women
Stroke
Overall
Men
Female
Composition endpoint
Overall
Men
Women

Model 2

Hazard ratio (95% CI)

0.96 (0.91, 1.02)
0.97 (0.91, 1.04)
0.94 (0.84, 1.04)

0.95 (0.91, 0.98)**
0.96 (0.91, 1.00)*
0.93 (0.88, 0.99)*

0.94 (0.87, 1.02)
0.98 (0.89, 1.08)
0.88 (0.78, 1.00)*

§
0.98 (0.90, 1.07)
0.84 (0.76, 0.94)**

§
0.98 (0.93, 1.03)
0.89 (0.82, 0.96)**

Model 3

Hazard ratio (95% CI)

1.00 (0.94, 1.05)
1.00 (0.94, 1.08)
0.97 (0.87, 1.08)

0.97 (0.94, 1.01)
0.98 (0.94, 1.02)
0.97 (0.91, 1.02)

0.96 (0.89, 1.03)
1.00 (0.90, 1.10)
0.90 (0.80, 1.02)

§
1.00 (0.92, 1.08)
0.86 (0.77, 0.96)**

§
1.01 (0.96, 1.07)
0.92 (0.85, 0.99)*

* p-value <0.05, ** <0.01, ***<0.001

§ Interaction between height and sex.

Model 2, overall models adjusted for age, sex and ethnicity. Sex-specific models adjusted for age and ethnicity.

Model 3, as model 2 and additionally adjusted for: systolic blood pressure, total cholesterol, high-density lipoprotein
cholesterol, current smoking (yes/no), use of antihypertensive medication (yes/no) and if one or two family members had a
history of premature myocardial infarction (yes/no).

Acute myocardial infarction: ICD10-codes 121-122 as discharge code from hospitalisation, or I20-125 as the underlying
cause of death.

Coronary heart diseases: ICD10-codes 120-125 as discharge code from hospitalisation, or as the underlying cause of death.
Ischemic stroke: ICD-10 code 163 as discharge code from hospitalisation, or as the underlying cause of death.

Stroke: ICD-10 codes 160-161 or 163-164 (except 163.6) as a discharge code from hospitalisation, or as the underlying cause
of death.

Composition endpoint includes ICD-codes 121-122, 160-161 or 163-164 (except 163.6) as discharge code from
hospitalisation, or 121-125, 160-161 or 163-164 (except 163.6) as the underlying cause of death.

Abbreviations: CI Confidence interval; ICD-10 International Classification of Diseases, 10" Revision

Siri SRA, et al. Open Heart 2020; 7:€001213. doi: 10.1136/0openhrt-2019-001213



Appendix A

SAMINOR 1 Survey

Information brochure
o Design1l
o Design?2
- Invitation letter, design 1
- Informed written consent form
- Remainder card
- Screening questionnaire (english translation), design 2

All listed items and their Norwegian versions are available at www.saminor.no.
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Helse- og levekarsundersokelse
— et forskningsprosjekt

Helsedepartementet har bedt oss undersgke helse- og levekarsforhold hos alle fadt
i 1925-1967 og i 1973 i utvalgte kommuner med samisk og norsk bosetting i
Nord-Norge og Nord-Trendelag. Formalet er & innhente opplysninger om hjerte- og
karsykdommer, kreft, allergier, smerter og andre lidelser samt ulykker for & kunne
forebygge dem. Videre er malet a fa et bilde av folks oppfatning av helsetjenestetil-
budet, deres levesett slik som kosthold og reyking, levekar og tilherighet. De som
onsker & delta, blir med i et forskningsprosjekt som bestdr av sparreskjemaer og
helseundersgkelse. Alle opplysninger fra undersgkelsen vil bli behandlet konfiden-
sielt.

Helse- og levekdrsundersgkelsen er naermere beskrevet i brosjyren, som ligger ved-
lagt. Dersom du er i tvil om noe, kan du kontakte oss pa tlf. 78 46 89 04 eller pa
e-post: helseus@fagmed.uit.no

Du kan delta pa folgende mater: (kryss av averst pa spgrreskjema under «samtyk-
ke til deltakelse»)

A Dersom du gnsker a delta i helseundersgkelsen og forskningsprosjektet, krysser
du av punkt A, fyller ut sparreskjemaet og returnerer det til oss i vedlagte kon-
volutt. Du vil senere fa et brev med tid og sted for fremmgte sammen med et
nytt sparreskjema.

B Dersom du bare gnsker a delta i en innledende del av forskningsprosjektet uten
helseundersgkelse, krysser du av punkt B , fyller ut sparreskjemaet og returnerer
det til oss i vedlagte konvolutt.

C Du kan unnga purring fra oss ved a krysse av punkt C og returnere spgrre-
skjemaet til oss. Purring vil skje skriftlig.

Datatilsynet har gitt konsesjon for lagring av opplysninger fra undersgkelsen og
forskningsprosjektet er tilrddd av Regional komite for medisinsk forskningsetikk i
Nord- Norge.

For forskningen sin del vil det veere av stor interesse at vi far inn sa mange opplys-
ninger som mulig. Du deltar frivillig og kan, etter & ha sagt ja til deltakelse, senere
trekke deg uten & begrunne hvorfor og uten at det vil ha noen konsekvenser for
deg. Det samme gjelder dersom man i utgangspunktet ikke gnsker a delta.
Opplysninger du har gitt kan du be om & fa slettet.

Resultatene vil bli publisert i massemedia, og det utformes en rapport fra helse- og
levekarsundersgkelsen nar den er avsluttet.

De som fullfarer hele helse- og levekdrsundersgkelsen vil veere med i trekningen av
3 reisegavekort til en verdi av & kr. 10 000,-. Vi regner med en deltakelse pa ca.
15000 personer.

Med hilsen
Anne Kirsten Anti Eiliv Lund Per G. Lund-Larsen
Senter for samisk helseforskning Institutt for samfunnsmedisin ~ Nasjonalt folkehelseinstitutt

Karasjok Tromsg Oslo
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Dearvvasvuoda ja
eallindilleiskkadeapmi
— dutkanproseakta

Dearvvasvuodadepartementa lea min bivdan iskat dearvvasvuoda- ja eallindili
juohkehaccas riegaddan 1925-1967 ja 1973 dihto gielddain sami ja daza assamiin
Davvi-Norggas ja Davvi-Trendelagas. Ulbmilin lea viezzat dieduid vaibmo- ja
suotnadavddaid, borasdavdda, allergiaid, bakcasiid ja eard gillamusaid ja lihkohis-
vuodaid birra vai daid sahtasii eastadit. Dasto lea ulbmilin diehtit olbmuid oaivila
dearvvasvuodabalvalusa birra, sin eallinvuogi nugo biepmu ja borgguheami, eallin-
dili ja gullevasvuoda birra. Geat haliidit searvat, leat mielde dutkanproseavttas mas
leat gazadanskovit ja dearvvasvuodaiskkadeapmi. Iskkadeami visot diedut meannu-
duvvojit ¢iegusvuodas.

Dearvvasvuoda- ja eallindilleiskkadeapmi lea darkilat valddahallon gihppagis mii
cuovvu mielde. Jus eahpidat maidege, sahtat gulahallat minguin tlf. 78 46 89 04
dahje e-poasta: helseus@fagmed.uit.no

Dan lahkai sahtat searvat: (russe bajimuccas gazadanskovis «miedan searvamii»
buohta)

A. Jus héliidat searvat dearvvasvuodaiskkadeapmai ja dutkanprosektii, de russet A
¢uogga, deavddat gazadanskovi ja mahcahat dan midjiide ¢uovvu konfaluhtas.
Mannil oac¢cut reivve mas cuozzu goas ja gosa boadat oktan odda gazadansko-
viin.

B. Jus haliidat searvat dusse dutkanproseavtta algooasis almméa dearvvasvuoda-
iskkadeami haga, de russet B ¢uoggd, deavddat gazadanskovi ja mahcahat dan
midjiide ¢uovvu konfaluhtas.

C. Eatrasa jus russet C ¢uogga ja mahcahat gazadanskovi midjiide. Rassan lea
calalaccat.

Datatilsynet lea addan sierralobi radjat iskkadeami dieduid ja dutkanproseavtta lea
ravven Regional komite for medisinsk forskningsetikk i Nord-Norge.

Dutkama défus lea hui miellagiddevas ahte oazzut nu olu dieduid go vejolas. Don
searvvat eaktodahtolaccat ja sahtat, mannil go leat miehtan searvamii, geassadit
vuoduskeahtta ja dutnje cuozakeahtta. Seamma guoska jus alggus juo ii halit sear-
vat. Dieduid maid leat almmuhan sahtét bivdit sihkkut.

Bohtosiid almmuhat mediain, ja ¢allo raporta dearvvasvuoda- ja eallindilleiskka-
deamis go dat lea loahpahuvvon.

Sii geat ¢adahit olles dearvvasvuoda- ja eallindilleiskkadeami leat mielde vuorba-
deamen 3 méatkeskeankakoartta man arvu lea 10 000,- ru. gudesge. Doaivut ahte
su. 15000 olbmo servet.

Dearvvuodaiguin
Anne Kirsten Anti Eiliv Lund Per G. Lund-Larsen

Sami dearvvasvuodadutkama Institutt for samfunnsmedisin ~ Nasjonalt folkehelseinstitutt
guovddas, Karasjohka Romsa Oslo
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INFORMERT SAMTYKKE

Jeg har lest informasjonen om undersgkelsen og samtykker i at (stryk det / de avsnitt du
reserverer deg mot):

1. Jeg kan bli kontaktet med anbefaling om oppfelging, behandling eller for & forebygge
sykdom.

2. Opplysningene mine kan brukes i medisinsk forskning til & kartlegge og finne arsaker
til helse, sykdom og levekar. All bruk av opplysningene i eventuell framtidig
medisinsk forskning vil bare bli brukt dersom Regional komité for medisinsk
forskningsetikk og Datatilsynet ikke har noen innvendinger mot dette.

3. Etter godkjenning fra Datatilsynet kan opplysningene mine settes sammen med
opplysninger om meg i andre registre for forskningsformal. I alle disse tilfellene blir
navnet og personnummeret mitt fjernet. Det kan veare registre om trygd, sykdom,
inntekt, utdanning, yrke, og opplysninger fra de tidligere hjerte- og kar
undersgkelsene. Eksempler pa slike registre er Kreftregistret, Dadsarsaksregistret og
folketellingene. Forsikringsselskaper vil ikke fa tilgang til dataene.

4. Blodpreven min kan lagres og brukes til medisinsk forskning og genetiske analyser for
a finne arsak til sykdom. All bruk av denne preven vil bare skje i samsvar med
godkjenning fra Datatilsynet og etter at Regional komite for medisinsk forskningsetikk
i Nord- Norge har vurdert de etiske sidene ved gjennomfering av prosjektet.

......................................................................................

sted og dato underskrift

DIEDIHUVVON MIEHTAN

Lean lohkan dieduid iskkadeami birra ja miedan ahte (sihko dan / daid osiid maidda
varadat):

1. Sahtta muinna valdit oktavuoda go aigu ravvet Suovvoleami, dalkkodit dahje
eastadit davddaid.
2. Mu dieduid sahtta atnit medisiinnalas dutkamii kartet ja gavdnat

dearvvasvuoda, davddaid ja eallindili arttaid. Visot dieduid geavaheapmi soaiti
boahtteva$ medisiinnalas dutkamii, adno dusse jus Regional komite for
medisinsk forskningsetikk ja Datatilsynet eai vuosttal dan.

3. Datatilsynet dohkkeheami vuodul, sahttd mu dieduid €¢ohkket mu dieduiguin
eara registariin dutkandoaimmaide. Visot daid oktavuodain sihkko mu namma
ja personnummar. Sahttet leat oaju, davddaid, sisaboadu, oahpu ja fidnu birra
registarat ja diedut ovddes vaibmo- ja suotnaiskkademiin. Dakkar registariid
ovdamearkkat leat Kreftregistret, D@dsarsaksregistret ja olmmoslohkamat.
Dahkadusfithodagat eai beasa daid dieduid oaidnit.

4, Mu varraiskkus sahtta raddjot ja adnot medisiinnalas dutkamii ja genetalas
analysaide gavnnahit davddaid arttaid. Dan iskosa juohke geavaheapmi
geavva dusse Datatilsynet dohkkeheami mielde ja mannil go Regional komite
for medisinsk forskningsetikk i Nord- Norge lea arvvostallan proSeavtta
C¢adaheami ehtala$ beliid.

baiki ja beaivi vuollaicala
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1. YOUR OWN HEALTH

What is your current state of health? (vark only one)
[ poor [ Notso good L] Good L[] Very good

Age first
Do you have or have you had the following? Yes No time
Asthma.................. O O
Chronic bronchitis, emphysema, COPD. ...... 0 O
Diabetes ... OO
Fibromyalgia/chronic pain syndrome.......... O O
Psychological problems
for which you have soughthelp............... O O
Myocardial infarction (heart attack) ........... OO
Angina pectoris (heart cramp)................. OO
Cerebral stroke/brain haemorrhage . ]
Multiple sclerosis............................. RN
Ulcerative colitis.............................. OO
Do you get chest pain or discomfort when walking
up hills or stairs, or walking fast on level Yes No
ground? ... N
Do you get such pain or discomfort even if you are
resting? ... ... N
2. MUSCULAR AND SKELETAL PAIN
Have you during the last year suffered from pain and/
or stiffness in muscles or joints that has lasted for Yes  No
atleast 3 months? ... ... ... OO
Age last
Have you ever had the following? Yes No  time
A wrist/forearm fracture? ............... ... .. NN
Ahipfracture?................. ... OO

3. STOMACH AND INTESTINAL SYMPTOMS

Have you experienced pyrosis/heartburn almost daily Yes No

for at least a 0 O
week? ...
Have you ever had stomach pains/aches lasting forat [ ] [ ]

least 2 weeks? . ... .. ... .. .. ... .. ... ..
If yes, where in the stomach are the pains situated? (vark only one)
L] Upper part L] Lower part [ The whole stomach

Normally, for how long are the stomach pains present?(nark

one)

For periods of weeks in length............................. O
For periods of months inlength ........................ ... [
AIWays. ..o Nl
Do you often suffer from flatulence, a Yes No

0 O

rumbling stomach or much wind?

Skjema 1.indd 1

What consistency is your stool usually? (Tick one or more boxes)

L] Normal L] Loose L] Hard and lumpy

L] Alternating hard and loose L] smelly

Do you sometimes have three stools per day Yes No
ormore? . ... N
Have you had stomach/intestinal problems after
consumingmilk? ... N

Are there others in your family with similar stomach symptoms?
L] Mother [] Father L[] Siblings [ child [J None

4. OTHER PAINS/PROBLEMS

Listed below are some symptoms or problems. Have you
experienced any of these during the last week (including today)?
(Tick one box for each item)

Not Slightly ~ Affected Severely
affected affected quite a lot affected

Suddenly scared for no reason. . . . . ] ] ] ]
Feeling fearful or anxious......... ] ] ] ]
Faintness or dizziness........... ] ] ] ]
Feeling tense or keyed up ... ..... ] ] ] ]
Blaming yourself for things. . ... .. ] ] ] ]
Insomnia/sleeplessness ......... ] ] ] ]
Feeling blue/melancholic. . .. ] ] ] ]
Feeling of worthlessness/of little
value. ... .. ] ] ] ]
Feeling everything is an effort.. [] ] U U
Feeling hopeless about
future. ... [ 0 [ [
Thinking of ending your life [ 0 [ [
5. ILLNESS IN THE FAMILY

Don't
Have one or more of your parents or siblings Yes No know
had a heart attack or angina (heart cramp)?....... 0 oo

Tick off relatives who have, or have ever had, any of the following
conditions, and report the age of when they got the illnesses.

(If several siblings were affected by a condition, report the one who got the illness at the

youngest age) Age first

Mother Father Sister Brother Child None  time
Myocardial infarction
before age 60 ......... O odoo.
Myocardial infarction
afterage 60 ........... (I A L]
Diabetes ............. SO0 0O 0O 0O OO
Cerebral stroke or
brain hemorrhage ... [ [ [ 0O [ [
Asthma................ N A N A A O
Colon cancer.......... I I I I I O
Breast cancer.......... U U O O
Ovarian cancer........ U U O O

Brothers Sisters

How many siblings do you have?....... ... ..
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6. USE OF MEDICATION

Medicines, in this context, means medicines bought at a pharmacy.
Food supplements and vitamins are not included here.

Previously, ~ Never
Do you take any of the following? Currently but not now  used
Medications for high blood pressure . L] L] L]
Cholesterol reducing medication. . . .. L] L] L]
Insulin.......oo L] L] L]
Tablets for diabetes.................. L] L] L]

How often during the last 4 weeks have you used the following

medications? (Tick one box for each line)

Less
Not used frequently — Every
for the lastthan every week, but
4 weeks  week notdaily  Daily

Painkillers without prescription  [] ] ] ]
Painkillers with prescription...  [] ] ] ]
Sleeping pills . ................. ] ] ] ]
Tranquilizers .................. ] ] ] ]
Antidepressants ............... ] ] ] ]
Other prescribed medicines ... [] ] ] ]

For those medicines you have ticked off in the last two
questions, and you have taken during the last 4 weeks:
State the name of the medicines and your reason for taking/
having taken them (disease, symptom): (Tick one box on each line)

For how long?

Up to |One year
one year| or more

O | 0
O | 0
O | 0
O | 0
O |0

If there is not enough space here, continue on a separate page and enclose it with
the form.

Brand name of medicine

(one name per line) Reason for use of medicine

7. FOOD AND BEVERAGES

How often do you usually eat the following foods?

3 or
Rarely/ 1-3 per 1-3 per 4-6 per 1-2 per more per

never month week  week day day
Fruit. ... .. L] L] L] L] L] L]
Berries. ........... L] L] L] L] L] L]
Cheese (all types). . . . L] L] L] L] L] L]
Potatoes. . . ........ L] L] L] L] L]
Boiled vegetables . .. L] L] L] L] L] L]
Fresh vegetables/salad ] ] U] U] ] ]

What type of fat do you usually use? (Tick one box for each line)

Do not Hard  Soft/light
use Butter margarine margarine Oils Other

oo o o oo
oo o o oo

Onbread..................
For cooking................

Do you use the following food supplements?

Yes, daily Sometimes No
Cod liver oil or cod liver oil capsules  [] O O
Fish oil capsules (omega 3) O O O
Vitamins and/or mineral supplements  [] ] ]

Skjema 1.indd 2

How much do you normally drink of the following?

(Tick one box on each line)

1-6
glasses 2-3 4 glasses
Rarely/ per 1 glass glasses a day or

never week perdayperday more

O o g o o

Full-fat milk, full-fat curdled
milk or yoghurt............. ..
Semi-skimmed milk, semi-
skimmed curdled milk or low-
fatyoghurt................. L]
Skimmed milk or skimmed

curdled milk..................

g
goog
O Ooooo o
O gooo o
O Ooooo o
O gooo o

O
O
O
O
O

How many cups of coffee and tea do you usually drink per day?

(Write 0 for the types you do not drink daily)

Number of
cups

Filtered coffee....................................
Boiled coffee (coarsely ground coffee for brewing)

Other coffee ........... ... ... ... .. ... ... .. ...

How often during the last year have you consumed alcohol?

(Low-alcohol beer and non-alcoholic beer are not included)

Never consumed alcohol ... ]
Not during the last year.................................. ... ]
A few times during the lastyear............................. ]
Ttimepermonth. ... ... ... ... . ]
2-3 times permonth............ ]
Ttimeperweek........ ... O
2-3 timesperweek........ .. ... ]
4-7 times perweek. .............. ]

To those who have consumed alcohol during the past year:

When you drink alcohol, how many glasses or Ny mber
drinks do you normally drink? ... .. .. of glasses
Approximately how many times during the last " riks
year have you consumed alcohol equivalent to

Numb
5 glasses or drinks within 24 hours? ... ... .. e

of times
Which of the following types of alcohol do you normally drink?

(Tick one or more boxes)

[ Beer [ wine [ Spirits

8. SMOKING AND SNUFF USE

How many hours a day do you normally spend in

smoke-filled rooms2. . ..... ... ... (Number of whole hours)
Did any adults living at home with you while you Yes  No
were growingup smoke?. ... 0o

29-01-08 15:45:50



Yes No
OO

Yes, Yes,
Are you currently, or were you currently previously Never

previously a daily smoker? ........... ] 0 ]

Do you currently, or did you previously live with a
daily smoker after your 20th birthday?....... ..

If you are current a daily smoker, do you smoke the
following?

Cigarettes. . ...
Cigars/cigarillos/pipe. ...
Rolling tobacco. .....................o

If you previously smoked daily, how many years is it since
you stopped smoking?. . ................. (Number of years)
If you currently smoke, or have smoked before, how many
cigarettes do/did you smoke per day? ...... (Number of cigarettes)
If you currently smoke, or have smoked before, how old
were you when you began smoking daily? . . . . (age in years)
If you currently smoke, or have smoked before, how
many years in all have you smoked daily? . (Number of years)

Do you take or have you been Yes, currently Yes, previously Never

taking snuffdaily? .............. ... L] L] L]
If you have been taking snuff, for how many years in
total have you been taking snuff?. ... ... (Number of years)

9. EXERCISE AND PHYSICAL ACTIVITY

How has your physical activity in leisure time been during this
last year? (Think of your weekly average for the year. Time spent going to work
counts as leisure time. Answer both questions)

Hours per week

1-2 3 hours
hours or more

Less than

None 1 hour

Light activity (not sweating or out of breath). . L] L] O O
Hard physical activity (sweating/out of breath) Ol O O O

Describe your exercise and physical exertion in leisure time. If
your activity varies much, for example between summer and
winter, then give an average. The question refers only to the last
twelve months. (Tick the box that is most appropriate)

Reading, watching TV, or other sedentary activity ........... ]
Walking, cycling, or other forms of exercise at least 4 hours a

week (This should include walking or cycling to work, Sunday stroll/walk, etc.) D
Participation in recreational sports, heavy gardening, etc.

(Note: duration of activity at least 4 hours aweek) . ....................

Participation in hard training or sports competitions regularly
and several times a week ... ... . .. ... ... .. ... ]

10. EDUCATION AND WORK

How many years of schooling/education

have you completed? (Count all years you
have attended school or been studying) ......... (Number of years)

How content are you with your job?
DVery content ] Content [] Discontent [] Very discontent

Do you believe that you are in danger of losing your ~ Yes No
current work or income within the next 2 years?. ... .. OO

Do you receive any of the following benefits? Yes No
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Sickness benefit/Sick pay ...
Rehabilitation benefit. ...
Social welfare benefits. ................ ...
Transition benefit for single parents ....................

11. THE REST OF THE QUESTIONNAIRE IS TO BE ANSWERED
BY WOMEN ONLY

How old were you when you started

menstruating?. ... (Age in years)
If you no longer menstruate, how old were
you when you stopped menstruating? . ... (age in years)
Are you pregnant at the moment?

[ Yes [JNo [ Uncertain [ Past fertile age

How many children have you given
birthto? ............. ... ... ... .. (Number of children)

If you have given birth, enter what year each child was born
and how many months you did breastfeed after the birth?

(If you didn’t breastfeed, write 0)

Breastfed
number of
Children Year of birth months
Tst child.......................
2ndchild................. .
3rd child................ .. ...
4th child......... ... ... ...
5th child..................... ..

(If you have had more children, use an extra sheet of paper)

Do you use or have you ever used the following? (Tick one box on each line)

Previously,
. . . but not Never
Contraceptive pills/minipill/ Currently  now used
contraceptive injection .............. ] U

Hormonal intrauterine device........
Estrogen (tablets or patches)..........

odno
oo
ooog

Estrogen (cream or suppositories). . . ..

If you use/have used prescribed estrogen,

for how many years have you used it?. .. (N\umber of years)

If you use contraceptive pills, a hormonal intrauterine device,
or estrogen, what brand do you currently use? (Specify)

USE OF HEALTH SERVICES
How many times during the past year have you personally used

the following? (Tick one box on each line)

None ti1n:¢395 4+
GP (general practitioner)......................... OO o
Medical specialist ....................... ... O 0O o
Emergency GP ....... .. .. ... I
Admission to a hospital ......................o L. I
Home nursingcare.................. ... ... ..., I
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None tiTn;?es 4+
Home aid, organized by the municipality | . O O 0O
Physiotherapist............................ ... O O 0O
Chiropractor. . .................. o O] O 0O
Dentist. ... ... O] O 0O
Alternative medical practitioner.................. O 0O g
How many doctors have you seen in the
last 12 months?................... ... .(Number)
Have you been given a regular GP, Yes  No
whose name youknow?. ........ ... oL OO

When you are being examined, which language do you and
your doctor communicate in? (Tick one or more boxes)

L] Norwegian L] sami [ Use an interpreter

L] Other language

Do you and your doctor sometimes misunderstand
each other due to linguistic problems?
L] Never [ Rarely L] Sometimes [] Often  [] Not sure

If an interpreter is needed, is your doctor good enough to
request one?

] Yes, always ] Yes, most of the time ] No, not always
[ No, never [ Don't like to use interpreter

How satisfied/dissatisfied are you with the following aspects

of the municipal health service in your municipality?
(Tick one box on each line)

Very Dis-  Don't

satisfied Satisfied satisfied know
The distance to your doctor. ....... .. O O O O
Your doctor’s availability by telephone ] ] O 0O
How soon you can get an appointment
with your doctor..................... SO 0O O 0
How long you are allowed with your
doctor........................ .. 0 OO O 0O
The chance you get to describe your
pains and problems.................. SO 0O O O
Your doctor’s understanding of your
cultural background ........... ... .. g O O O
The information your doctor gives
about your health and the examination
and treatment you get ............... O O O
Your doctor’s language skills (Sami or
Norwegian). . ........................ O ] ]
The local health services in your
municipality asawhole.............. O O O O

On the whole, how satisfied/
dissatisfied are you with the local
health services in your municipality ... [] ] O 0O

Years Months

How long is it since you last went to see a
doctor? ........... ... ... (Report whole numbers)

If you have ever used an alternative practitioner,

which did you use? (Tick one or more boxes)

A traditional healer (guvllar, reader, “blaser”, laying on of hands) L]
A (modern) healer.............. ... L]
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An acupuncture practitioner........... ... .o L]
A zone therapist, homeopath, kinesiologistetc.............. ]

Years Months

How long is it since you last used an
alternative practitioner? . (Report whole numbers)

Suppose you need help/assistance from the local health- and
social services (home nursing care, home assistance services,
social services, physiotherapy, etc.):

Yes No Uncertain

Do you know where to go (who to contact)?. ... [] [] []
Do you feel confident you will receive help if

youneed it ... ... ... SO0 O O
If you already receive help from local health

and social services, are you satisfied with the

help they offer?. ............................ OO O
INJURIES/ACCIDENTS

Have you been in accidents that resulted in treatment by a
doctor and/or hospital admission?

Yes No Number of times
0o

Doctor.......... ... .. ... ...

Hospital admission .....................

If yes, what kind of accidents have you been treated for?

During

At At leisure
work  home  time No
Caraccident. ....................... O OO O O
Motor cycle accident O O O O
Snowmobile accident O o o o
Quadbike accident ] ] ] ]
Tractoraccident. .................... O O o O
Accident caused by falling .......... O OO O O
Cutting injury ...................... O OO O O
Other.............. ... ........... O OO O O

Has/have the accident(s) led to reduced ability to work?
L] Completely L] Partly L] Not at all

FAMILY AND LINGUISTIC BACKGROUND

People of different ethnic backgrounds live in Northern
Norway. That is, they speak different languages and have
different cultures. Examples of ethnic background, or ethnic
group, are Norwegian, Sami and Kven.

Which language did/do you, your parents, and your grand parents
Speak at home? (Tick one or more boxes)

Norwegian Sami Kven Other, specify

Mother’s father [] [ [ []
Mother's mother [] [] [J []
0ogdno
Father's mother [ [] [] [

Father’s father
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Norwegian Sami Kven Other, specify

Father..... .. .. O 000
Mother. ... .. .. O 00on
Myself......... Oododo

What are your, your father’s, and your mother’s ethnic
backgrounds? (Tick one or more boxes)

Norwegian Sami Kven Other, specify
My ethnic
background . .. Oodoon
My father's ethnic
background ... Oodoon

My mother's ethnic

background ... [1 [ [ [

What do you consider yourself to be? (Tick one or more boxes)
L] Norwegian [ sami [ Kven
] Other,

specify:

EMPLOYMENT/ECONOMY

What type of work/livelihood do you have? (Tick one or more boxes)
L] Full time job with a fixed salary
L] Part time job with a fixed salary
[ Seasonal work ~ [] Self-employed
L] Unemployed L] Homemaker (fulltime housework)
L] Old-age pension ] Disability pension
] Other,
specify:

Would you be willing to move if you were offered work
somewhere else?
[ Yes [ No [ Parts of the year [] Uncertain

Years Months
If you are out of work, for how long have you

been seeking employment? (Report whole numbers)

If you are self-employed, what work do you do?

(Tick one or more boxes)

[ Reindeer herding L] Fishing L] Farming
] Forestry ] Business
[] Other,
specify:
How many persons are living
in your household?. ... ... ... .. ... ... (Number of persons)

What is your family’s/household’s gross income each year?
[] Less than 150000 NOK ] 150000-300000 NOK
] 301000450000 NOK ] 451000-600000 NOK
L] 601 000-750000 NOK ] More than 750000 NOK

How often do you participate in gambling (national lottery,
football betting, gambling machines, etc.)?
L] Never/rarely [ 1-3 times a month
[ 2-6 times a week ] Daily

] Once a week

Skjema 1.indd 5

For how much money do you gamble per week on average?
L] Less than 100 NOK L] 100-500 NOK
L] 501-1000 NOK L] More than 1000 NOK

BULLYING

By bullying we mean when one or more persons systematically
and over time say or do bad things against you, and you have
difficulty in defending yourself against them.

Have you experienced bullying?
[] Yes, in the last 12 months  [] Yes, previously 1 No

If you have been bullied, what kind of bullying did you experience?
(Tick one or more boxes)
L] Talking behind your back/gossip L] Being ignored
L] Discriminating remarks
] Other,
specify:

Can you state where the bullying takes/took place?
[ Atschool [ At boarding school/dormitory
LI Atwork [ In local community
] Other,
specify:
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Appendix B

SAMINOR 2 Clinical Survey

- Pamphlet
- Information brochure
- Invitation letter (example from the municipality of Evenes)
- Informed written consent form
- Questionnaires (english translation):
o 40-69 years
o 70-79 years

All listed items and their Norwegian versions are available at www.saminor.no.



http://www.saminor.no/

spuelpION /apun 664y 4113 Lol 0104

Ipmsporqspnsue So yuasoxdpoiq ‘synd piAnporq
‘Tewrayoy 30 -Al[ P OpAey ed 19ye)nsar auds surp
BJ UIS[O@SIOPUN PAA NP [IA 9P ISMSUS NP WOSIdJ

431VI1NS3H Yd ONIAT1IWINVETIL

“ewafysax1eds 30 1n 94 & wo esSo Sop 19q 1A
aagadporg
sind 3o yA1porg
apprasyoy So -Ary
1o So apheH
53A AV H43STINGSHIANN

nesSurmysIoy
SriSeyastay So Ysursipaur 10§ A3TIOY [eUOISY — PION
MTY S0 joudsiere A JUL[PO3 10 Uss[ENOSIPUN

‘18urus{[ddo
arequUUAUS(3 oa1o11p 2IpUE IS][0 ISWWNUS[IsSPo) S0
UARU U2)N J2[pueyaq ep I1q 3o sazastuduoue 1oa01d

8o 1o8utusAddo o[y "uaso[s3urn{siojasEy paw
pex 1 1a[ys orer1ayewasid 1apfo 1a8utusAddoasiey
Ae Surpueyaq [[V “1eIaIeAl 1401 1 JOUINIS Ul

“eJ[op © JI[[IALy 12 39
1IHYIMNIS NI

“19)e)Msa1sSuruysI0y 9pod 10J JIA 19

ajowrddo 3poo)y NAS I9[[o YSLIJ ‘UUBWI JO[[d SUUIAY (o

-ured 19[[o Sun 1o np ud)ud ‘GNMIA SNI[ I IO eIPP ToAH
*JI9)IAUT T[q [TA SUNUIWIOY UIP I I8 6/ — OF WO[[PUI [y

¢D53A IN H8dS HO44OAH
“pIOU 1 pNQIISPIAJ[PA 9IPqI0] SO IS[OYN[O] SWUIIIJ
® [1) BIPIQ SUUNY [IA JUJBI[NSIY "IS[ON@SIapUNIS[AY

U 1 B)[9P B WO @SWOIL], T19)a)SIATUY) BIJ Ud)sod
1 [os10dsa10] ua e)3OW JAXN Ud0U Ae J2de] I [1A N

ANNWWOX NIA TIL YN HIWWOM IA

OUN Yejas|ay ‘UaSIAN gy-UIolg 0104



9S|@SIapun

-S|13SSAI| BO -3S|9H

k

SEL o
%’N S

1IN

SIHVED

1aIWg04

£9% 06 017 :U0J3|3L
ouyn-wsi@iouiwes :3sod-3

/1nssAljboas|ay/ouun-ays//:diy
@SwolL L£06
@swod] | 1919)ISIDAIUN
uisipawisuunjwes 10 13nHisu|
Bulu)S10JS|9Y HSIWES 10} IDIUDS

*350d-3 eIA J3||9
u0J99} ed sso paw pjeyuoy awd(b ey

TYWSH@dS 4VYH Nd WOSsY3d

‘PIOU T [ISSAl
b0 osjay ed buiuysioy b13IAusuunjwes
B0 spusuuads |13 Np Jeipiq ‘eysp e Pap
"uas|9Y@SISPUN 10} P13} 6O Pa1S WO ASIq
19 El30W U3 N US0U Ae 13dg| |

ANNIWINOX
NIQ TIL YN H3IWWOX IA

WIOX0QIO[0I MMM O10jsuOTseSN

WO3X0gI0[0F MMM 010}sUOfseASN|

“USTPNS 1 9S[aEI[2P 10] Uo[sesuaduioy] YSIuouoye
uagur jop s13 2139p 1240 1) "aspSeIp Isaq IeY

UIOS USUNTWOY U3P T JI0¥2AeSSIaI RIS 0} ST}
19p 114 88913 T IOAY 000 OT I IpIoA Jx0x2AeSas1ax
0} At SUTUNaI) T PAW 2I2A [IA TEJ[2P WOS [V

L1HOM3AAVYDISIFY

uA@S
aspyuue],
BYISelIN
TowrwopyAsIey-2319(f
sajeqeI(]
PIOY3IsO

WO dVISNNNX LMD VH TIAIA



"UaAO[S3UTUIL)SID
-opeysjudised wouua(3 Joxop I9 suIaeIPd

ONIENISHOA

"UAS[OM@SIOPUN T IS1NI[JUONSSIIAUI Ty

auasue)sul IssIp Ae udSu] Jojuawalredopsdoswo So
3S[OH 80 @SWOI], T1919YISIOATU) JoSUTIdUIRS ‘PION
9S[OH “QUaUNWIWIONSA[A] 91s31[pIou 31} dp 9FION-PION
PUOJSSUTUSIO] S[BUOISY 9P Bl IS[PIISIUTUNSIO]
wouud(3 11a1sURUY 19 UdNURQOIq S0 USIPNIS

INONOMD

*3s[ade)[op 359q It WOS UdUNUITIOY

USP T 1I0X2ALBSSI2I BIISYD 03 SAo13 9P [1A 33971 |
=000 0T I3 IPIOA TIAY] JI0NABZISIT 0) Ae SUTUNI)

T POWI 91A [IA Je)[op WIOS J[[. Je BIJ }395110q UAIPNIS

1 3s[aY[eI[op 10] uofsesuadwoy ysrurouoye uadut sid 3o

NOISVSN3IdWOM

‘1ouofseyrqnd

a81jodexsuajia 1[niq I9[0 I9sATeue 1 33e3Uur

12 apaiaqe suddurusA[ddo axpurur pawr sadurusAjddo 3o
10A01d opauresuur 19339[S BJ € 9AI NP ULY ‘UIPNIS BIj
3op 113 np wosIid 12181321 18y 14 duadurusAjddo
9P 1 [19] S[[ONIUAAD 11931LIOY B B [13 1391 2I9PIA Jey N
“3op wo 11oms1391 19 wos 13urusA[ddo ax[IAy 1 udsuur
©J © [1} 1321 NP JeY ‘USATpNIS T BI[OP € [13 Bl JIS Np SIAH

d3AGHd D0 43ONIN
-SA1ddO AV ONILLFTS OO NASNNITIL 1134

“Srreasues3urpueyaqelep
19 JQP2IIP JPUIISTUTWPE PIA @SWOIL], T JOIIISIOATUN)

OITHVASNVYSONITANVYHLY

U UeqOIqSSUTUYSIO) 0] SPUIABYSIBASUL I GSUIOI],
1319)2)ISIOATU) "UUeQOIq duuap T reSuur susaeid
-poiq Je [13 apjhyures eso np I3 WIATPNIS I BI[PP B

[13 [ I31s NP SIAF] "TOSUBISUT A[[PNINe A. JudpoS 1o wos
uwroAuosIad 30 10311eAY suaae1d [T} P[OYIO] T JOUYINNIS
A peid 2)sakey paw Yueqolq 10y 195e[ JyeUO(seu

JOUUER 19 PIA J[ANIUIAD IJ[[d @SWOL]T, T 19JOUSIIATUN) PIA
Yueqorqs3uTuysI0y J[exes ud 1 3215e] 1[q [1A duaAe1dpolg

MNVaold

"Uude)ep J[[E SAIdsTWAUOUE
93P 191 '£90T F2qUIIS3P “T¢ [13 1es 13 Pn[siyalsoid

"audejep [13 3ued[r} eJ I [1A JoUO(snynsur
J[[oIsIaWIIOY dIpUe I[[o Jodeys[ass3uLn|Isio, JouIa(y
1onwwnuuosiad 30 JouArU IT[q SUI[[J]) 3SSIP I[[e |
*193ut][193][0J S0 BIAQURIIUIS YSIISTIRIS T 21ISI39T JUIes
UIS[N@sIapuN duuap 1 ed $9XSIO0J JOP WOS IOWWOPNAS
1940 21351321 oTeuo(seu axpue 30 jo19)s132118Y S0 -91I9(]]
19)S1321S[9SP@J YSUISIPIIN 1219)s13013dasay 1019351321
-[[0] 19191513215 BSIBSPA(] 19191SI3a1JaI)] 19 d13s13a1
3[[PNIYVY 'T13BI[PP JBY NP WOS JIS[INOSIIPUNIS[A] dIpUL
1y 193utusA[ddo 3o axi£ ‘Buruuepin {2IUUI WOPAS
‘p34A1) wo a13s1301 212A URY 939 [RULIOJSSUTUNSIOJ
10 21351321 2xpue 1 3op wo 1a8utusA[ddo pawr uswrures
$9339s aurp auagdurusA[ddo ue MY 197[9/30 1ouLs[ny
-eje( e1j Suruua{pod 101y “IesA[eueasvidporq 3o
uas[ayesIopunas[ey eij rew IdurusA[ddoewsysorieds
ed 119seq 19 Sop Wo saransi3a1 wos 13urusA[ddo

“ewd[ysa11eds

-s335[13 vd a1eAS [1A NP WO [9510dsa10] pawlr Jo1RIUOY
T[q 2I2UTAS uey N(J "sa1asT[qnd 3SSIp JeU UIPNIS

A® QUYR)NSAI T 39P 2ISYNIUAPI B SN dILA NI II[[PY
1A 32 "39p 13 aYeq[1) QUUY UEY WOos S0 U)SI[PUARU

13 Suedpe 1ey wos Joya(soid 13 30134u [[ouosiad
JI9SLIOINE UNY 19 39(] "}I9SYTIUDPIAL 19 JUdGuTusA|

-ddo je 1£39q 19 "d3sT[oUARU UL WOUUD(3 1oAGId

3o 1a8urusA(ddo surp 13 3op 19134uy opoy U “TZUTUSA]
-ddo spusuuay{ua(3 23¥a11p IpUe I9[[o IOWWNUS[ISPO]
3o uaeu uan J9[pueyaq 1q [1A 12A01d o 193utusi[ddo
IV "SUTUATISAO[ [[oN)¥ B USUUE [[PNIUIAS 30 UIAO]
-S3UTUYsI0Jos[oY Paw pe) T 1M o[errajewarerd 19[[o
198urusA[ddoasjoy Ae Surjpueyaq 2I9PIA "UIPNIS pawll
USP{ISUIY T JOAISIQ WOS NI[S SAN.Iq Uny| [exs Sop wo
$2191)S1321 WOS uduo(SeurIojur 30 39p Ae 13€) JUAAGIJ

¢53d WO NINOISYWHOLNI
50 INIAGHd AIW H3MIS YAH

U Hejasiay ‘Uasian| algy-uielg 0104

*939735%] U239 uIp
aesddo 3357[1) 1 10J19p Np B OS[oYy UTP paul J[ed d0u
WO X UL)STW JeY NP WOSId( "IS[@SIopunagda] uadur

19)1B)SI9 USIPNJS UUIP 1 as[aSeyo(q “Surpouwayeqn

©J JIeqQOPPIWN 1JasUuen Np [1A ‘GUI[PUBYIQ3I] Ysel

paw STPUSAPGU 19 J9p Je NI[S 19 dU)e)[nsaIaAsid assip
A® 19 STAY USJA] "dUTp 9U2A0Id AB SUD)BI[NSII AIA B] B JOUT
3op 210419591 UBY N(J "(AUAN §-9 2)SIS P IMNNSPO[q
Simruswouus(3) o1yqH 30 Jussordpoq Oppradyjoy-alf
30 oA ophey sind Anpolq wos 1adurewr suds ed
1918 NSI WO pnqqr} B J9pals ed [1a n( *awTy ATey ud Jef
WO ©) [IA UIS[@SIOPUN JA[IS "USULIBIIPUN [ dI8PO[q
113 PaA 13e} 11[q UaA@Idpo[g "Uas[ey@sIopun auuap

1 9s[o3e)[op paul }opUNQIO] ONISLI UAFUT SAJUIAIOJ 3]

d3dW31N S0 d313dd04 IDINNN

-pueyioj ed eij apjowr & uain ddo ajow
np uey Tassed NI USP1) 2)1B[SAI0J UIP SIAH "UIS[DS
-Iopun JoJ pajs 30 p1j wo uofsewrrojut 193[0] }3e[PIA

“pI0U YTY - YYNRSSuTUsI0]
S113egos1oy S0 Ysursrpaur 10§ 9TWOY [eUoISyy
Ae Sutuua(ypoS 101 suaaeidporq e yniq [V

“Jonie 1[q esSo uey Jopuels[n

/ISUWITUOPYASS[TISSAI] 9JUAU [1} JoyesIe 91N suuy

© 10J 19PO[q AB JosSA[eUE 9NSTIOUIL) "JOS[211£)SI0JUAGS 30
TOWTIOPYASIeY-911a({ ‘(9XASINNNS) sa3aqerp [pduwasyd
J10J WIOS JIPUL)ST) I[O JOWITOPNASS[IISSAI] [13 $9IAUY
ueY Wos JoIgxIew 30 19]J03s119] IoYI3e([Tur 19]j0)s
-s3uriceu 10j JI9sA[eUe 1[q 910Uds ey auaaeidporg

-aA01dpoiq 138} BS30

11[q 39p 30 Opp1adYyoy-Al] 30 1A OpAey ‘synd AN
-po[q Ae 193Ul $210(3 Jp [IA JOH "SUNUWIWION UIP T
uofse)ssguruysioj }staue ed ddo 193w np 1eU pawr Jop
) 30 ewa(ysa110ds 213e[paa ed a1eAs © 1} SAI9)IAUT N

¢NIIANLS 434¥/9INNI VAH

"@SWOI], T1919)ISIOATUN)

POA UISTPaWISUUNJUIES 10§ 1INIISU] ‘SUTUYSIO]

-9S]a] YSTWIES JOJ IOJUSS AR SIIGJIN UAIPNIS IoU
-nwwoy| 913[BAIN 3P A® Ud J2I0Y[1) 30 I8 6/-0F UIp[e
I3 NP TPIOJ USTPNIS JUUIP 1 PAUT 21A B [13 JI9)IAUT 19 N(J

"WIdP BJ U NP Je I0J
9I®J 19 JoP WO JIY[d JOUITUOPASS[TISSAI] d)[ENES JWISIq
Iey NP WO JOX(S I8J UIS[a@SIIPUN JUUIP I JeI[dP WOS
n( ‘3unjasoq ysiou 30 YSTUIES PIUL JOPLIWO T JBYIAI]
3o wopy4s @soy wo dexsuuny 1owr e 10§ 1alsoid
-s3uTuy[s10§ 3 1 I[P ® wo 39p 1) [ewsiods 33 12 9139

IMISNdH 50 NNNYSHV4



YByoS|9Y/OU N oy,

13170MV4 IDM3IdYNHSNILIAISTIH EQM@W
@SWOYLI131ILISHIAINN “a>

SIV4ISTIH/ON'LIN ‘NILSINITLSONITINYO ‘NISHIAI THY-NUDIS -WHO HSIFVHD.

"pawt "1 983[12AQ 108$9J01
IYSI0] Iapapalsorg
peisiopoig pliyudey uuy peisnig Nude

NISTIN@SHIANN 1L NIWWNOMTIA

m m I— m v— & m m m Q z : /1ssArj8oasay/ouym ars//:d1y

apIs}ou

- m I— —l—lm m > — I— w O - m m I— m I 1eA ed uarpnys wo uofseurrojur 2198119334 JoUUY N

ou'ym-wisi@ourwes :3sod-a

— m m I— m v— <|—II— m Q ed 19712 £9¥ 06 F0¥ :uojaINRlsoid

IeA ed sso a)yeIUOY NP URY UAIPNIS 13 [ewsigds

E o I— m mm &m m m m o m Iey Jof[° w% Y213 B IN[SUG 9I9U3S NP WOSIIJ

"USIPNIS T BI[OP B 1} MAIWES 1P 1) uunI3 usou
13ddo e uain 30 js[oy wos Jeu uey n( s eIPP ed
pAjures 35 219uSIS B WO Jpaq I[q np 1A IOH “P{undspn
8o pays »idue 13 ddo np 190w “BIOp B I SUD
Np WosIdJ "UATpnIs I B3P e SI[[IALY 13 19

3ST1INVL1A SITHAIYEAS

“eTpow 0 IofRURY
agdredeysuajiazendod axin 13 33911
1 1Y 1sspn) d81[odexsua)ia seuolseu 3o o[euo(seurajur
1 sa19s1[qnd 1A USS[OY@SIapUN A® 19 NSIY
N3IdNLS
AV 1377v4LN WO NOISYIWHO4NI

UAQS — IS[oYuUR) — JOPIZO([TW — JOWWOPNASILN-23I13([ — $939qeIp — P[OYISOY

TILSSAIT S0 3S13H
13LTAMVA ADIMTIdVHSNILIAISTIH 13d

@SINOYLI 131ILISHIAINN




UNIVERSITETET | TROMS®

Vi sper deg om a delta i en helse- og livsstilsundersgkelse som Universitetet i Tromsg
na gjennomfarer. Hele befolkningen i alderen 40-79 ar i utvalgte distriktskommuner i
Nord-Norge far tilbud om undersgkelsen. Skanland og Evenes kommune er forst ut.

Vi inviterer deg til &8 mate opp pa denne undersgkelsen som vil finne sted i tidsrommet

Kosthold — diabetes — hjerte-karsykdommer — miljggifter — tannhelse — sgvn

17. september til 25. oktober 2012 ved:

1

_

Helse- og sosialsenteret pa Evenskjer, inngang v/NAV.

&
2
g

u,
(3

For & avvikle undersgkelsen raskest mulig, setter vi opp et visst antall personer i

timen.

Du har fatt tildelt frammgtetid:

Dato:
Tid:

Om du ikke kan mate opp til avtalt time, er du velkommen til & mgte opp nar som helst
i apningstiden for drop-in som skissert under. Merk at apningsdagen apner vi klokken

12:30, og vi har lunsj i tidsrommet 12:00 -12:30.

Mandag Tirsdag Onsdag Torsdag Fredag

09:30- 09:30- 09:30- 09:30- 09:30- 10:15-
15:45 19:30 15:45 19:30 15:15 14:30
09:30- 09:30- 09:30- 09:30- 09:30-
19:30 15:45 19:30 15:45 15:15

Senter for samisk helseforskning / Sami dearvvasvuodadutkama guovddas

Det helsevitenskapelige fakultet, Institutt for samfunnsmedisin,

Universitetet i Tromsg, NO-9037 Tromsg
http://saminor.uit.no * E-post: saminor@ism.uit.no

Sentralbord: 77 64 40 00 * Faks: 77 64 48 31+ Mobil: 404 90 467
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Hva undersokes?

Pa stedet undersgker vi ditt blodtrykk, din puls, hayde, vekt og liv-hoftevidde, samt at
vi tar en blodprgve av deg.

Ta med ditt utfylte sporreskjema til undersokelsen

Vi ber deg om a svare pa vedlagte sporreskjema og ta dette med for levering pa
undersgkelsesdagen. Her kan du ogsa fa hjelp til utfylling av skjemaet om du trenger
det. Du kan la vaere a svare pa enkelte sporsmal. Sparreskjemaet omhandler i
hovedsak sporsmal vedrarende hjerte-karsykdommer, diabetes og kosthold. For a
kunne beregne naeringsinntak (kalorier, naeringsstoffer 0.1.) er det ngdvendig med en
grundig kartlegging av hva du normalt spiser.

Forberedelser til undersgkelsen

Ha gjerne pa et kortermet plagg innerst som ikke strammer da det letter
blodtrykksmalingen. Vekt og liv-hoftevidde males ogsa med lett pakledning og vekt
uten sko. Ingen andre forberedelser som fasting o.l. er ngdvendig.

Det er frivillig & delta. For mer informasjon om undersgkelsen, vennligst se
vedlagte informasjonsfolder. Vi viser ogsa til var nettside http:/site.uit.no/
helseoglivsstil/

Har du sparsmal om undersgkelsen, kan du ringe Institutt for samfunnsmedisin ved
Universitetet i Tromsg pa telefon 77 64 48 36 eller mobil 404 90 467.

Med vennlig hilsen

/”/ﬁ?fﬂﬂ@mﬁ»@ 4. @L-H b odisihd

Magritt Brustad AnnRagnhild Broderstad
Prosjektleder Forsker
Professor Overlege Dr. med.

Senter for samisk helseforskning / Sami dearvvasvuodadutkama guovddas
Det helsevitenskapelige fakultet, Institutt for samfunnsmedisin,
Universitetet i Tromsg, NO-9037 Tromsg
http://saminor.uit.no * E-post: saminor@ism.uit.no
Sentralbord: 77 64 40 00 * Faks: 77 64 48 31+ Mobil: 404 90 467
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Samtykke til deltakelse i studien

Jeg ervillig til & delta i studien

(Signert av prosjektdeltaker, dato)

Jeg onsker ikke tilbakemelding pa utvalgte provesvar

Senter for samisk helseforskning / Sdmi dearvvasvuodadutkama guovddas
Det helsevitenskapelige fakultet, Institutt for samfunnsmedisin, Universitetet i Tromsg, NO-9037 Tromsg
http://site.uit.no/helseoglivsstil/» E-post: saminor@ism.uit.no
Sentralbord: 77 64 40 00 - Faks: 77 64 48 31. Mobil: 404 90 467



Survey on
health and
lifestyle

%
5

We kindly request that you fill in the form as thoroughly and accurately as possible,
and bring it with you to your scheduled physical examination. The form will be optically scanned. Please use
blue or black ink. Use capital letters. Do not use decimals; for example, "0.5" should be rounded off to "1".

_|_ Year

1. In what year were you born? [ [
Female Male

2. What is your gender? [] []

3. What is your marital status?

] Married L] Cohabiting | Divorced

[ | Unmarried [ ] Widow/widower

Number of persons

4.How many people live in your household? |

Number
of years

5. How many years of education have you completed?
(Include all years you have attended school or studied) |

6. What is your family's/household’s gross income per year?
[ ] Less than NOK 150,000 [ | NOK 150,000-300,000
] NOK 301,000-450,000 | NOK 451,000-600,000
] NOK 601,000-750,000 | NOK 751,000-900,000
[ More than NOK 900,000

Cardiovascular disease

Yes, Previously, Never
7. Are you taking medication ~ currently  but not now used
for high blood pressure?....... [] [] []

8. If you are taking high blood pressure medication,

or have taken high blood pressure medication in Age
the past, at what age did you start taking this type
of medicine? |

9. Have you ever had one or more heart attacks?
[] No, never || One heart_| Two heart [_| Three or more

attack attacks heart attacks
Age
10. If yes, at what age did you have your first
heart attack? |
11. Do you suffer from angina pectoris
(heart cramp)? LI Yes []No
Age

12.If yes, at what age did your symptoms of
angina pectoris first emerge? |

13. If yes, how often have you experienced such pain in the
past month?

Rarely Once 2-3 times 4-6 times 7 times
a week a week a week a week or more

_|_

14. Have you had heart (bypass) surgery? [ 1Yes [ ]No

15. Have you had your arteries unblocked/ [T ves [ 1 No
had stent(s) placed

16. Has your doctor told you that you have [ ] yes [ | No

atrial fibrillation?

_I_

Physical activity

17. We will now ask you to state your physical activity at the
ages of 14, 30 and at your current age, on a scale from very
low to very high. The scale below runs from 1 to 10. Physical
activity includes both housework and activity at work, as well as
exercise and other physical activities such as walking/hiking,
etc. Mark the number that best matches your level of activity:

Very low Very high
Age 1 2 3 4 5 6 7 8 9 10
14 years... OO0 0000000
30 years..... OO0 00bdntdn
CurrentageD I I I e I e e e B

Diabetes
18. Have you ever been diagnosed with
diabetes (elevated blood sugar levels)? ... " Jves [ I No
If no, please skip to question 28 regarding eating habits
19. If yes, please specify your diabetes diagnosis:
(chose one or more options)
Gestational diabetes L]
Type 1 diabetes L]
Type 2 diabetes L]
20. How was your diabetes discovered?
| consulted my doctor/physician because of
symptoms " JYes [ ]No
It was discovered without the appearance of
symptoms (medical certificate, work-related medical
examination, pregnancy health examination, medical D Yes D No
consultation for illness other than diabetes, etc.)
Age
21. At what age was your diabetes discovered/
diagnosed? |
INSULIN
Yes, Previously, Never

22. Are you taking insulin for ~ currently  but not now used

your diabetes? [] [] L]




If you are taking (or have taken) insulin:

Age
23. At what age did you start your
insulin treatment? |
24. How many times per day do you/did you
usually take insulin? | times
25. In total, how many units of insulin
do you/did you take on an average day? | units (E)
ORAL MEDICATIjIV
Yes, Previously, Never
26. Are you taking oral currently  but not now used
medication for diabetes?.......... L] L] L]
If you are taking or have taken oral medication:A
ge

27. At what age did you start taking oral
medication for diabetes? |

Eating habits
Mark the square below the number that best describes your
eating habits, taking the past four weeks into consideration:

28. How satisfied are you with your eating habits?
(Choose only one option)

1 2 3 4 5 6 7

D D D D D D D Very satisfied

Very dissatisfied

29. Have you resorted to ‘comfort food’ or excessive eating
due to sadness or feelings of discontentment? (Choose only one
option) 1 2 3 4 5

6 7
D D D D D D D Every day

Never

30. Have you ever felt guilty about eating/food? (Choose only one option)
12 3 4 5 6 7

OO oo

31. Have you felt that strict diets (or other food-related rituals)
are necessary for controlling the amount of food that you
eat? (Choose only one option)

1 2 3 4 5 6 7

OO oo

32. Have you felt that you are too fat? (Choose only one option)
12 3 4 5 6 7

Never Every day

Never Every day

Never D D D D D D D Every day
Smoking habits
33. Have you ever smoked daily?........ [ 1vYes []No

If you have never smoked daily, please skip to question 38.

_ I No

Age

34. Are you currently a daily smoker? ...

35. If you are no longer a daily smoker, at what age
did you quit? |

Years

36. In total, for how many years have you smoked
daily? |

_I_

37. Considering all the years in which you smoked
regularly (daily), how many cigarettes/rolling
tobacco did you smoke per day, on average? |

38. Do you live with someone who smokes? ... [ Jves []No

Chronic pain

39. Are you experiencing pain that has lasted

three months or longer? " Jves [ ]No

40. If yes, please indicate the intensity of your pain in the
past week: (Choose only one option)

No Most severe
pain pain
0 1 2 3 4 5 6 7 8 9 10
e e I N e N A N e I e B I B

41. Please indicate where your pain is most severe:
(Choose only one option)

__INeck || Lower back

_I_

__| Other

Diet

We would like to know more about your usual diet. For each
of the following foods and beverages, please indicate how
often (the number of times) you have consumed the food

item in question on average in the past year, and the
amount you usually eat/drink each time.
BEVERAGES

42. How many glasses of milk do you normally drink?
(Choose only one option for each variety)

Never/ 1-4 per 5-6  1per 2-3 4+

. rarel week per week da er day per da
Whole/full fat milk ("Hel") Y P Y perday perday

(regular, sour/fermented) ... D D D D D D
Semi-skimmed milk ("Lett")
(regular/sour/fermented) ... D D D D D D
Low fat milk ("Extra lett"). N
Skimmed (regular, sour/fermented) I e e I e e
43. How many cups of coffee/tea do you normally drink?
Choose only one option for each variety

Never/ 1-6 per 1 per 2-3 per 4-5 6-7 8+

Unfiltered or plunger/ rarely week day day perday perday perday
steeped coffee........ [ | [ ] ] [ [ [ []
Filtered coffee..... || [ [ [ [] [] L]
ESPresso. .. O O o [] []
Latte I T e N e N e I R I O B
Instant coffee.......... T e I R O A O
Black tea....oovone O O o [] []
Green tea.....oun O O o [] []
44. Do you take any of the following in your coffee?

Sugar (not including artificial SWeEteners)............n. D Yes D No
Milk or cream " JvYes [ ] No
45. Do you take any of the following in your tea?

Sugar (not including artificial SWeEteners).......... D Yes D No
Milk or cream " Jves [ INo

_|_



46. How many glasses of water do you drink on average?
(Choose only one option for each line)

Never/ 1-6  1per 2-3 4-5 6-7 8+
—|— rarely perweek day perday perday perday perday

Tap water...... i [] ] L] L]
Bottled water.......... I I e O I A I e I R

47. How many glasses of juice, squash/lemonade, and
carbonated/soft drinks do you drink on a typical day?
(Choose only one option for Never/ 1-3 per 4-6 1per 2-3 4+

each line) rarely week perweek day perday perday
Orange juice .U L] L] [] [] []
Other juice S e e I e e e A
Squash/lemonade/soft

drink containing sugar-.. I e I e e I R
Squash/lemonade/soft

drink without sugar......... [] [] [] [] L]

YOGHURT/CEREAL

48. How often do you eat yoghurt (1 tub)? (Choose only one option)
[] Never/rarely 13 per week
[ | 4-6 per week 1 1 or more per day

49. How often do you eat (breakfast) cereal, oatmeal or muesli?
(Choose only one option)

[] Never/rarely
| 4-6 per week

] 13 per week
"] 10ormore per day

BREAD/SANDWICHES

50. How many slices of bread (or equivalent; bread rolls, buns,
crispbread, rye bread) do you normally eat? (1/2 bread roll = 1 slice
of bread) (Choose only one option for each variety listed)

Never/ 1-4 per 5-7 per  2-3 4-5 6+
rarely  week  week perday perday perday

Whole grain bread........ ] ] [] L O 0O
Semi-whole grain bread [] [] [] [] L] L]
White bread (baguette) [] [] [] [] L] L]

Crispbread, etc.........

The following questions are in regards to various sandwich spreads/
fillings. For each of the following sandwich spreads, we would like to
know how many slices of bread/crispbread you normally eat with these
spreads/fillings. If you regularly eat the given sandwich spreads with
items other than bread (i.e., waffles, breakfast cereal, porridge) please
include such use when answering the questions.

51. Please indicate how many slices of bread/crispbread you
normally eat with the following sandwich spreads?

(Choose only one option

. Never/ 1-3 per 4-6per 1per 2-3 4+
for each line)

rarely week week day perday perday

Jam [] ] ] ] ] L]

Brown (charamelised)
whey cheese (fullfat)...........

Brown cheese (reduced fat) ]
Cheese (full fat) ... L]
Cheese (reduced fat)..... D

Mayonnaise based salads
(prawn salad, italian salad, etc.)

LIVEr PALE... ]

Preserved meats, low fat
(boiled ham, etc.)..eeee.

_|_

O Oo4d ooogd
O Oo4d ooogd
O O4d ooogd
O O4d ooogd
O O4d googd

Never/ 1-3per 4-6 Tper 2-3 4+
rarely  week perweek day perday perday

Preserved meats, high fat
O O O 0O O O

(salami, cured mutton, etc.)......

52. Please indicate how many slices of bread/crispbread you
have eaten on average per week in the past year with: (Choose

one option for each line) Never/

rarely

1 per 2-3  4-6 per 7-9 10+ per
week per week week perweek week

Mackerel in tomato

sauce; smoked mackerel [] O O 0O 0O
(G- 1V -1 SO ] L] L] ] ]
Herring/anchouvies........ ] O O ] ]
Salmon (graviax/smoked) ... L] L] ] ] ]
Other types of fish ] O O O O

53. If you use butter/margarine on your sandwich/bread, how
thick a layer do you normally spread onto it? (A single portion
packet weighs 12 grams) (Choose only one option)

' | Extra thin layer (3 grams) L1 Thin layer (5 grams)
L1 Thick layer (8 grams) [ | Extra thick layer (12 gramsLI_

ooogd

54. What type of butter/margarine do you normally put on your
bread? (You may choose several options)

| do not use butter/margarine on bread
Butter

Hard margarine (e.g. Melange)

Soft margarine (e.g. Soft, Vita)

Butter and margarine blends (e.g. Bremyk)
Brelett (fat reduced butter and margarine blend)

Reduced fat margarine (e.g. Soft light, Vita Lett)

OOt

Olive oil margarine (e.g. Brelett oliven, Soft oliven)

FRUITS AND VEGETABLES

55. How often do you eat fruit? (Choose only one option for each line)
Never/ 1-3per 1per 2-4per 5-6 per 1per 2+

rarely month week week week day perday
Apple/pear....... L] L] O O O O O
Orange/citrus fruit.... 0 O O O O O O
1 O
Other fruit. ] L] O O O O O

56. How often do you eat potatoes? (Choose only one option for

each line) 1-4times 2-4times 5-6times Once  Twice

per month perweek perweek daily daily
Boiled .. L] [] ] L] L]
Mashed.....errce [] [] ] L] L]
Pan-fried/fried.......... [] [] ] L] L]

57. How often do you eat the following types of vegetables?
(Choose only one option for each line)

Never/ 1-3 per 1per 2per 3per 4-5per 6-7
rarely month week week week week perweek

(G114 o] SN— O 0O o0 000 O
Cabbage ... O 0 O 0O 0 O O
SWede... OO 0O o o od
Broccoli/cauliflower... 1 [ [0 O O O [O



_|_

Never/ 1-3 per 1per 2per 3per 4-5per 6-7
rarely month week week week week perweek

Mixed salad.. L0000 0o 0 .
Tomato P I I N A I
Mixed vegetables (frozen) OO 0O O d o O
ONION..ces OO0 0o o0 0o d
Beans....mnrins OO0 0O O 0 O
Peas OO0 0 0 0 04
Other vegetables..... OO0 0o o o0d O

58. For the following vegetables in your diet, please indicate
how much you typically eat each time: (Choose only one option for
each vegetable type)

Carrot....... L] 1/2 a carrot [l1camot [11 1/2 carrot [ 2+ carrots

Potato... L2 potatoes L] 3-4 potatoes [] 5-6 potatoes L7 potatoes

Cabbage e Cliea Olrar Oviea Oaea
swede. WHiga Wra Lroza Oaa
. . 1-2 3-4 54
Broccoli/cauliflower..... pieces (bouquets) pieces pieces
Mixed salad ... g Hoar Osal P

Tomato D 1/4 of a tomato D 1/2 atomato D 1 tomato D 2+ tomatoes
Mixed vegetables (frozen) Cliza Lrar Oaa T
D 1-2 thsp D 3-4 tbsp D 5-6 thsp D 7+ tbsp
I:‘ 1-2 tbsp D 3-4 tbsp D 5-6 tbsp I:I 7+ tbsp

RICE, PASTA, PORRIDGE AND SOUP

Beans..

59. How often do you eat rice and pasta (spaghetti, macaroni)?

Choose only one option for each food) .
Never/ 1-3times Once Twice 3+ times

rarely per month a week a week perweek

Rice ] ] [] ] ]
Pasta (spaghetti, macaroni, noodles) [] ] [] [] L]

60. How often do you eat porridge? (Choose only one option for each

orridge type)
P getyp Never/ Oncea 2-3times Once a2-6 times 1+ per

rarely month per month week perweek day

Rice porridge.....
Other porridge (oatmeadl, etc.) 1 O O O O O

61. How often do you eat soup? (Choose only one option per line)

Never/ 1-3 times Once Twice 3+ times
rarely per month a week a week per week

AS 2 MaAiN COUISE ..

As appetizer, lunch or supper....

FISH

62. We would like to know how often you eat fish, and kindly
ask you to indicate your fish consumption below, as
accurately as possible. The availability of fish products may be
seasonal; please indicate at which season you eat the various
types of fish listed.

Never/ Same amount

—l— rarely allyear Winter Spring Summer Autumn
Cod, saithe/coalfish,

haddock, pollack...... ] O L] ]
fouderedin 0 0O O 0O O 0O
Salmon, sea trout....... ] [] O L] []
HaliOU ] O O O O @O

Never/ Same

rarely allyear Winter Spring Summer Autumn
Mackerel......en O O O O ] ]
HEIMNG oo O O 1 O ] ]
Freshwater fish (perch, pike,
grayling, charr, lavaret and trout) D D D D D D
Other fish O O 0O ] ]

63. Considering the season(s) in which you eat fish, how often do
you normally eat the following for dinner (main meal/course)?
(Choose only one option per line)

Never/ Once 2-3times Once 2+ times
rarely a month per month a week per week

I R I R N R

Boiled cod, saithe, pollack,
haddock

Pan-fried cod, saithe, pollack,
haddocktorsk, sei, hyse, lyr.....

Wolf fish, founder, redfish
Salmon, sea trout......

Halibut

Mackerel

Herring

Freshwater fish (perch, pike,
grayling, charr, lavaret, trout)................

Other fish

OO0 oOoogod
OO0 oOoogot
OO0 oOoogot
OO0 oOoogot

64. If you eat fish, how much do you normally eat each time.7|
(1 piece/serving = 150 grams)

L1 Orwld2 O3+
Pan-fried/oven-baked (piece(s)/servings) HEREERARD; L] 3+

Boiled fish (piece(s)/servings).....u...

65. How many times per year do you eat fish roe and fish liver?
(Choose only one option for each food)

0
L]
L]

1-3 4-6 7-9

o
¥

Fish roe

10
10
10
10

Fish liver

66. If you eat fish liver, how many tablespoons do you eat each
time? (Choose only one option)
156 [ 7+

11 ]2 L] 3-4

67. How often do you eat the following fish products? (Choose only

one option per line) Never/ Once 2-3times Once 2+ times
rarely a month per montha week per week

Fishcakes/fish pudding/fishballs (] L O O [
Fish stew/fish gratin............. O O 0O O O
Fried fish/fish fingers.......cc.... O O 0O O O
Other fish products/dishes...... O O o O 0O
68. In which amounts do you normally eat the various
following dishes? (Choose only one option per line)

Fishcakes/fish pudding/fish balls

(pcs) (2 fish balls=1 fishcake) L1 (12 O3 [ar
Fish stew, fish gratin (di) .. L1200 3415+

Fried fish/fish fingers (pcs)................. L1120 3-4 [ 5-6[] 7+

_I_



In addition to information regarding fish consumption, it is
important to detail the sauces/fat that accompany fish meals.

69. How often do you eat the following as part of fish meals/
| dishes? Never/ Once 2-3times Once 2+ times

Melted/solid butter....... O O ] O O
Melted/solid margarine........... O o ] O O
Sour cream, full fat (35% fat......... O O [] O O
Sour cream, reduced fat (20%fat) [] L] ] O O
Sauce, high fat white/brown,.......... O O O O O
Sauce, fat free (white/brown)........... O [ O O 0O

70. For the various types of fat/sauces that you regularly eat
with your fish, please indicate how much you normally eat:

Melted/solid butter (tbsp). Ll [ (12 (13 [la+
Melted/solid margarine (tbsp) Ll [ Ll O3 Clas
Sour cream full fat (tbsp).... Llw [ (12 (13 [la+
Sour cream, red. fat (tbsp). Clw [ (12 (13 [+t
Sauce, high fat (). v Ow O 01 Do+
Sauce, fat free (dl) .. Ll [lw 3w 1 O+

71. How often do you eat shellfish? (i.e, prawns/shrimp, crabs, molluscs)
(Choose only one option)
Never/rarely
(1 2-3 times per month

[ ] Onceamonth
[] Once a week or more

72. How many seagull eggs or eggs of other seabirds do you
eat during the course of one year? (Choose only one option)
Never 1-3 4-6 7-9 10-15 16+

] [] [] ] [] []

73. How often have you eaten freshwater fish? (perch, pike, grayling,
charr, lavaret, trout) (Choose only one option per line)

Never/ Oncea 2-3times Once 2-3times 4+ per
rarely month per month a week per week week

O o o o o o
O o o o o o
O o o o o o

Childhood.......

Adolescence (13-19 yrs)
Adulthood (past year excl.)

MEATS

74.How often do you eat the following meat dishes?
(Choose only one option for each meat type)

Never/ 1-2times 3-4times 2-3times 4-6 times 7+ times
rarely per month per month per week per week per week

0 I e I O N I N
o o o o 0o O

75. How often do you eat the following meat and poultry dishes?

(Choose only one option for each dish)
| Never/ Oncea 2-3times Once 2+ times

Reindeer meat...

Moose/elk meat

rarely month permonth aweek perweek

Roast (beef, pork, mutton,........... [] L] L] L] L]
Cutlets (beef, pork, mutton,........ L] L] L] L] L]
Steak (beef, pork, mutton,............. L] L] L] L] L]
Hamburger/meat patties..... L] L] L] L] L]
Sausages/hot dogs...... ] L] ] ] ]
Grouse, other game birds........ L] ] L] ] ]
Meat casserole, stew....... ] U] U] U] ]
Pizza with meat toppings.. ] L] L] ] ]

rarely a month per montha week per week Chicken. skinned

Never/ Oncea 2-3times Once 2+ times
rarely month permonth aweek perweek

Chicken, unskinned............ L] L] L] L] L]
................................ O O oo O o

Bacon ] L] L] L] ]

Other meat dishes............ L] L] L] L] L]

Blood-based dishes

(lamb/sheep, cattle, reindeer, moose) D D D D D

76. If any of the following dishes are in your diet, please indicate
your typical serving sizes: (Choose only one option for each dish)

Roast (slices) ... Eh DZ D3 D4 D5+
Cutlets(pcs)..me D V2 D'I D 1 |:|2+ _|_
Hamburgers, meat

PAES (DC5) oo Ch [k [ O+
Sausages (pcs; 1=1509)........ (1w [h Chye [+
Casserole/stew (... Lh-2 [3 ! s+

Pizza with meat toppings

(slices of 100 grams each,........... 1 ) |:|3 [a+

77. Which of the following sauces do you have with your meat

and pasta dishes? (Choose only one option for each sauce variety)
Never/ Oncea 2-3times Once 2+ times
rarely month per month aweek per week

Brown sauce......

Gravy L] ] L] ] L]
Tomato-based sauce....... ] ] L] [] L]
Sauce with cream/sour cream ] [] L] [] L]

78. For the various sauces listed, what amounts do you
normally apply to your meals?

Brown Sauce (). Cdva [ [ [0 []2+
Gravy (dl) Ll v Llse [l [ 2+
Tomato-based sauce (... v v [ 11 [ 2+
Sauce with cream/sourcream @) | % [ % [ 134 [ 1 [ ]2+

OTHER FOODS

79. How many eggs do you normally eat in the course of one
week? (pan-fried, boiled, scrambled, omelette) (Choose only one option)

Lo 1 2 Oz-4 Os—7 14 [dis+

80. How often do you eat ice cream? (for dessert, Cornetto, etc.)
(Choose one option for your ice cream consumption in summer, and one for the
remainder of the calendar year)

Never/ Once 2-3times Once 2+ times
rarely amonth permonth aweek perweek
In the summer....... ] ] ] ] ]
The rest of the year..... L] L] L] ] ]
81. How much ice cream do you normally eat each time?
(Choose only one option)
L1114l 124l 134l [ 4+dl

82. How often do you eat bakery goods, such as buns, cakes, |

danishes/pastries and cookies? (Choose only one option for each line)
Never/ 1-3per 1per 2-3per 4-6per 1+
rarel month week week week perda

Yeasted bakery goods Y Y

(BUNS, @1C.) e D D D D I:‘ D
Danish pastries......o... ] O O O O
Cakes ] O 0O O O

N




—|— Never/ 1-3per 1per 2-3 per 4-6per 1+ 92.If yes, how often do you take cod liver oil capsules/fish —|—
rarely month week week week perday  oil capsules? (Choose only one option for each line)

Never/ 1-3times Once 2-6times
PaNCakes.......nnn [ % % E E E rarely per month aweek perweek Daily
Waffl.es """""" ——— g O 00 0O 0O In the Winter ... [] ] O O
Cookies, DISCUItS ... Other seasons............ L] [] O O 0O

Lefse, potato pancake....... ] [] O O O O

93. What brand/type of cod liver oil/fish oil capsules do you
83. How often do you have dessert? (Choose only one option for each take, and how many capsules do you take each time?

food) Never/ 1per 2-3per 1per 2-3per 4+

rarely month month week week perweek Product/brand name:

Pudding (eg. chocolate/

caramel pudding ). D D D D I:l D Number of capsules: D 1 D 2 D 3+
Creamed rice, mousse/
fromage ... L] L] L] O O O
Compote, stewed fruit, Other dietary supplements
canned fruit....... [] L] L] 0 O O )
Strawberries (fresh, frozen). L1 L] ] O O O 94. Do you take other dietary supplements?
) ' (vitamins/minerals) [ 1Yes [ | No
Other berries (fresh, frozen) [ L] L] 0 O O
84. How often do you eat chocolate? (Sett ett kryss pr. linje) Alcohol

Never/ 1-3times Once 2-3times 4-6times Once a day
rarely per month aweek perweek perweek ormore

Dark chocolate ] ] ] ] ] ] 95. Do you practice total alcohol abstinence? [ ] yves [ ] No

Milk chocolate..... [] 0o [l Ll [l 96.If no, how often and how much did you drink, on average, in
the past year? (Choose only one option for each line)

85. If you eat chocolate, how much do you normally eat each Never/ 1per 2-3per 1per 2-4per 56 1 per 2+ per

time? Imagine the size of a Kvikk Lunsj chocolate bar (47g), and indicate your rarely month month week week per week day day
serving size according to that.
] ] ] ] ] ] Beer/alcopops (% 1) O O 0O 000 0 0O
1 1 3 1
Va V2 4 1 172 2+ Wine (glass).......o... D D D D D D D D
Liquor/distilled
86. How often do you eat other sweets/candy? (Choose only one Spirits (drink/shot).......... O O O oo
option) Never/ 1-3times Once 2-3times 4-6times Once aday Liqueur/fortified
rarely permonth aweek perweek perweek ormore  wine (giass).... OO dd oo
[ O u O N u Dental health
87. How often do you eat salty snacks? (Choose only one option for 97.In your most recent visit to the dentist, did you see a dentist/
each line) Never/ 1-3times Once 2-3times 4-6 times Once a day dental hygienist in private practice or a dentist/dental hygienist

rarely per month a week perweek perweek ormore employed in the public dental health service? (Mark with an "X")

Potato crisps.. L] L] L] ]

| Dentist in private practice

Peanuts

L]
Other nuts... L] L] L] L]
Other snacks...... L] L] L] L]

|| Dental specialist in private practice

HINININ
HININIn

| Dental hygienist in private practice

| Dentist employed in public dental health service

COD LIVER OIL AND FISH OIL CAPSULES || Dental specialist employed in public dental health service
| Dental hygienist employed in public dental health service

82. Do you take bottled cod liver oil supplements? || Yes [ INo ) )
|| Dentist abroad (outside of Norway)

89. If yes, how often do you take bottled cod liver 0il? (Choose only

one option per line) Never/ 1-3times Once 2-6times 98. When did you last see a dentist or dental nurse?(Choose only
rarely per month aweek perweek Daily one option)

IN the WINer ..o O O O o O [ Less than a year ago [ J1-2years ago

Other seasons.........ec L] L] L] ] ] [ 135 years ago | IMore than 5 years ago

. . 99. If your most recent dental appointment was more than two
90. If you take bottled cod liver oil, what amounts do you take years ago, please supply the reason for not going more

each time? f : .
requently to the dentist: (Ch | t
Ch teaspoon Chy tablespoon Ch+ tablespoons q y (Choose only one option)
| have not been scheduled for Long waiting time for
. . . . a regular appointment appointment
91. Do you take cod liver oil capsules/fish oil capsules? gu bpol PP
__| I have not had the time || Economic/financial reasons
[ Jves [ ]No . . .

I have not required dental | am afraid or anxious
care about seeing the dentist

—|— || Other reasons:



100. In the past 12 months, how much money have you
spent on dental care (dentist, dental specialist, dental
hygienist)? (Choose only one option)

Nothing (I have not had u Nothing (I have had my
dental appointments) costs covered)

] Less than NOK 1000 .| NOK 1000-5000

] NOK 5001-10,000 ] NOK 10,001-20,000

[ ] More than NOK 20,000

_|_

101. Please mark t
you in regards to your teeth/oral health:

That my teeth are nice-looking when I talk and smile
That my teeth are pain-free (do not hurt) ...
That | can chew/eat without any trouble.......

That | have fresh breath

L O O O O

That | keep my teeth for the rest of my life.......ou.

102. How would you rate your dental health? (Choose only one
option)

" IPoor | Notso good | lGood [ Very good

" Jyves [ ]No

103. Do you have dentures/a dental bridge?

Sunlight exposure/Tanning
104. Have you been on holiday in southern countries or other

beach/sunbathing holiday in the past month? | | ves [ | No

105. Please estimate the total number of hours during which

you have been outside (during daylight

hours) in the past seven days? | hours
106. Have you used a solarium in the past month?
LI No [ 11 -2 times [ 13+ times

Skin care products/Cosmetics

107. How often (number of times) do you use the following
cosmetic products? (Choose only one option per product)

Never/ 1-3 per 1 per 2-4 per 5-6 per 1 per 2+ per
rarely month week week week day day

Face cream.... I I R A O I A
Hand cream.... O O 0O 0O 0O o g
Body lotion......... O O 0O 0O O O O
Perfume/aftershave... [1 [1 [ [ O O O
Deodorant....... O O 0O o g o g
Hair products (not incl.

shampoo/conditioner)..... D D D |:| D D

_|_

Children and breastfeeding

108. This question applies to mothers only: What is the birth
year of your child(ren), and what was the approximate
number of months during which the

child(ren) was/were breastfed? Number of months

during whichthe ~ Not

Birthyear  child was breastfed breastfed
Firstborn [ [ | | []
Second child [ [ | | L]
Third child L 1| | L]
Fourth child [ [ | | L]
Fifth child L1 | L]

If you had more than five children, please continue on a separate sheet.

_I_

Family and linguistic background
109. How would you describe your family’s financial
situation when you were growing up? (Choose only one option)

Extremely

|| Challenging [ ] challenging

[] Very good " ] Good

People of different ethnic backgrounds live in Northern
Norway. That is, they have different languages and cultures.
Examples of ethnic backgrounds, or ethnic groups, are
Norwegian, Sami and Kven.

110. What language(s) do/did you, your parents and your
grandparents speak at home? (Put one or more crosses for each line)

Norwegian Sami Kven Other, describe:

Mother'sfather.. [ | [ ] [ ] []
Mother'smother [ ] [ ] [ ] []
Fathersfather... [ | [ ] [ ] [
Father'smother. [ | [ ] [ []
Father...c.. O 00
Mother........ OO
MySelf....r O 0O O

111. What is your, your father's and your mother's ethnic
backgrounds? (Put one or more crosses for each line)
Norwegian Sami Other, describe:

My ethnic background is........... O O 0O O
My father's ethnic backgroundis.. [ | [ | [ ][]
My mother's ethnic background is O O O

Kven

112. What do you consider yourself to be? (Put one or more crosses)
Norwegian Sami Kven Other, describe:

I I I
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Body type/size
5

'

113. Which of the above figures/illustrations most
closely resembles your own body type/size?

g=a i

v ==
c—) L

w@@wm\-—-& 5

9)

=0 - =L
o \IC:‘

Figure
number

_I_

Sleep/Sleeping habits

We would like to ask some questions concerning your sleeping
habits. Please use the 24-hour time format, in which 11:00
corresponds to eleven o’clock in the morning and 23:00
corresponds to eleven o’clock at night.

122. Have you taken part in shift work (worked night/evening
shifts) in the past threemonths?......... Yes [ | No

123. Please indicate the number of days a week in which you do
not have the opportunity to choose freely when to go to sleep

and when to get out of bed? (This may apply, for instance, to any days in

which you have to go to work, attend school, etc.) (Choose only one option)

0 1 2 3 4 5 6 7

o o o o o o o o

124.0n the days that | do not have the opportunity to

choose freely when to go to sleep/get out of bed,
Hours Minutes

I go to bed at I I

| get ready to fall asleep at | |

Male figure number Female figure number

114. In your opinion, which figure
corresponds to a healthy body type/size ?

115. Which figure is the first (in ascending
numerical order) that you think of as
representing a fat person?

116. Which figure/illustration is the first
(in descending numerical order) that you
think of as representing a skinny person?

117. How would you describe yourself? (Choose only one response)

Extremely fat Too fat Average/Just right Too thin/skinny  Extremely skinny
[] [] [] [] []
118. Have you attempted to lose weight (diet)
in the past six months? Yes [ | No
119. If yes, how many kilograms have you lost
in the past six months ? | IKg

120. Please indicate the methods used in order to lose weight?
(You may choose one or more alternatives)

D Eating less D Healthier diet D Other dietary changes
[] ) Weightloss drugs Weightloss shakes/
Exercise prescribed
powders

doctor/physician
D Other, please describe:

Other health issues

121. Below you will find a number of common health issues.
Please consider each one carefully and individually, and then
indicate the extent to which each individual health issue has
affected you in the past four weeks. (Choose only one option for each

health issue)

affbcied aHISCieH duite s ot aecte
Nervousness or shakiness inside........ [] L] L] L]
Feeling fearful L] L] [] []
Feeling hopeless about the future...... [] [] L] L]
Worrying too much about things....... ] L] L] []
Feeling blue/melancholic.......... [] [] [] L]

_I_

Thank you for participating in the survey!

Number of minutes that it normally takes before |
fall asleep (fully): ||

| wake up at | |

| wake up due to/using:

[]

External circumstances
(i.e., noise caused by
family members or others)

D Alarm clock D | wake up naturally

Number of minutes normally passing from | wake up
till | get out of bed: [ |

On such days, do you sleep in other hours of
the day? (i, afternoon nap)

" Jves [ ]No

Hours Minutes

When (what hour) does this normally occur? | |

Provide the number of minutes of daytime sleeping: [ |

125. On days in which | can freely choose my rising/waking/

sleeping hours: Hours Minutes

I go to bed at | |

| get ready to sleep at | |

Number of minutes that it normally takes before
I fall asleep (fully): [ |

| wake up at | |

| wake up due to/using:

]

External circumstances
(i.e., noise caused by
family members or others)

D Alarm clock |:| | wake up naturally

Number of minutes normally passing from | wake up

till I get out of bed: [ |

On such days, do you sleep in other hours of
the day (i.e, afternoon nap)

" Ives [ ]No

_|_
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Survey on
health and
lifestyle
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We kindly request that you fill in the form as thoroughly

and accurately as possible, and bring it with you to your scheduled physical
examination. The form will be optically scanned. Please use blue or black ink. Use
capital letters. Do not use decimals; for example, "0.5" should be rounded off to "1".

_|_

Year
In what year were you born? [ | ]
Female  Male
What is your gender? [] L]
What is your marital status?
[ ] Married [ ] Cohabiting [ ] Divorced
[ ] Unmarried [] Widow/widower
. Numb
How many years of education have you Ofu ;Zaresr
completed? (Include any and all years in which
you attended school or studied) |
Number
If you are a woman: How many children  2F<idren
have you given birth to? |
Number
of children

If you are a woman: How many children
have you breastfed? |

Personal health

How is you state of health? (Put one cross only)
[ ] Poor [ ] Good
[ ] Not so good [ ] Very good

How is your dental health? (Put one cross only)
"] Poor | Good
[ ] Not so good [ Very good

Do you have dentures/

a dental bridge? [ 1Yes [] No

When did you last see a dentist or dental nurse?
[ ] Lessthanayearago [ | 1-2yearsago

| 3-5yearsago [ | More than 5 years ago

How satisfied are you with the dental health care
offered in your municipality? (Put one cross only)

Very Very
dissatisfied [ [ ] [J [1 [] [] satisfied

_|_

Don't
| know

_I_

Cardiovascular disease

Do you have, or have you ever had,
high blood pressure? []Yes []No

Age

If yes, how old were you when you
developed high blood pressure? I

Yes, Previously,
. .. currently but not now Never
Are you taking medication
[] []

for high blood pressure?

If you are taking high blood pressure medication,
or have taken high blood pressure
medication in the past, at what age did you
start taking this type of medicine? |

Age

Have you ever had one or more heart attacks?

__INo, | One " ] Two | Three or
never heart heart more heart
attack attacks attacks
Age

If yes, at what age did you have your first
heart attack? I

Do you suffer from angina pectoris
(heart cramp)?

" IYes [ ] No

If yes, how often have you experienced such pain
in the past month?

Rarel Once 2-3times  4-6 times 7 times a
Y a week a week a week week or more
Age

How old were you when you had your
first attack of angina pectoris? |

Have you had heart (bypass)

surgery? [ ]Yes [] No
Have you had your arteries
unblocked/had stent(s) placed? ... [ ] Yes [ ] No

Has your doctor told you that you
have atrial fibrillation? ... []Yes []No

Age

How old were you when you first
experienced atrial fibrillation? I




Diabetes

Have you ever been diagnosed with diabetes
(elevated blood sugar levels)? ... [ IYes [ INo
If no, please skip to question 35. _|_

If yes, please specify your diabetes diagnosis:
(chose one or more options)

Gestational diabetes []
Type 1 diabetes []
Type 2 diabetes []

How was your diabetes discovered?

| consulted my doctor/physician
because of symptoms

" JYes [ ] No

It was discovered without the

appearance of symptoms (medical

certificate, work-related medical examination,

pregnancy health examination, medical

consultation for illness other than diabetes, etc.).... D Yes D No

Age

At what age was your diabetes
discovered/diagnosed? I
INSULIN

Yes, Previously,  Never

Are you taking insulin currently but notnow  used
for your diabetes? ... [] [] []
If you are taking (or have taken) insulin:

Age

At what age did you start your
insulin treatment? I

How many times per day do you/
did you usually take insulin? [ |times

In total, how many units of
insulin do you/did you take on an
average day? || units (E)
ORAL MEDICATION

Yes, Previously, Never

Are you taking oral currently butnotnow  used

medication for diabetes? [ ] L] []

If you are taking or have taken oral medication:
Age

At what age did you start taking oral
medication for diabetes? I

_|_

Other illnesses

Do you have, or have you ever had, any of the—|—

following? Yes No Age at
onset
Asthma L] ] I
Eczema L] ] I

Chronic bronchitis,

emphysema, COPD......... [] L] I
Multiple sclerosis (MS) ... ] ] '
Psoriasis [] [] I
Bechterew's disease ............... || L] |

Chronic pain

Are you experiencing pain that
has lasted three months or longer?... [ | Yes [ | No

If yes, please indicate the intensity of your pain

in the past week: (Choose only one option)

No Most severe
pain pain
0 1 2 3 4 5 6 7 8 9 10
e e A N e I e B I B

Please indicate where your pain is most severe:
(Choose only one option)

| Neck [ lLower back [ ]Other

Physical activity

We will now ask you to state your physical
activity at the ages of 14, 30 and at your current
age, on a scale from very low to very high. The scale
below runs from 1 to 10. Physical activity includes
both housework and activity at work, as well as
exercise and other physical activities such as
walking/hiking, etc. Mark the number that best
matches your level of activity:

Very low Very high
Age 1 2 3 4 5 6 7 8 9 10
14years 1 [ O] L O L OO O L) O
30years [ [ [ L1 O O O L L [
current [ [ 00 OO0 OO O OO O OO O

age



Alcohol

Do you practice total alcohol abstinence?
[ ]Yes [] No

If no, how often and how much did you drink, on
average, in the past year? (Put one cross per line)

—I— 1 2-3 1 2-4 5-6 1 2+

Never/ per per per per per per per
rarely month month week week week day day
Beer/alcopops

o opo Ooo0o000Q0
o Oo0o0oO0000

Liquor/distilled spirits
(drink/shot)......... D D |:| D |:| D |:| I:I

Liqueur/fortified wine

I A I B N O O B
Smoking habits

(glass)..........

Have you ever smoked daily?........... [ ] Yes [ ] No

If you have never smoked daily, please skip to
question 47.

Are you currently a daily smoker? [] Yes [ ] No

If you are no longer a daily smoker, at
which age did you quit? I

In total, for how many years have you
smoked daily? I

Considering all the years in which you smoked
regularly (daily), how many cigarettes/rolling
tobacco did you smoke per day, on average?

Number of cigarettes |

Do you live with someone who
smokes?

"] Yes [ ] No

Language and use of interpreter
In what language(s) do you primarily want to talk
to health personnel? (Put one or more crosses)

Norwegian Sami Other, describe:

[] O

If you have answered “Sami” but were not offered
a Sami-speaking doctor at your last doctors visit, did
they offer you an interpreter?

With your general practitioner:
[] Yes [l No

] Ido not want an interpreter [ ] Not relevant

In the hospital/with a specialist:
(] Yes [ ] No

| 1'do not want an interpreter [ | Not relevant

Family and linguistic background

How would you describe your family’s financial
situation when you were growing up?
(Choose only one option)

| |Verygood [ | Good

Extremely
[ Challenging [ ] challenging

People of different ethnic backgrounds live in
Northern Norway. That is, they have different
languages and cultures. Examples of ethnic
backgrounds, or ethnic groups, are Norwegian,
Sami and Kven.

What language(s) do/did you, your parents and
your grandparents speak at home? (Put one or more
crosses) Norwegian Sami Kven Other, describe:
Mother's father.. [ ] []
Mother's mother [] []
Father's father.... [ ] [
Father'smother.. [ | [ ]

[]
[]

oo
oo

[]

Myself....... [

What is your, your father's and your mother's
ethnic backgrounds? (Put one or more crosses)
Norwegian Sami Kven Other, describe:
My ethnic background is
My father's ethnic backgroundis [ [ [] []
My mother's ethnic backgroundis [ | [] [] []

What do you consider yourself to be?
(Put one or more crosses)

Norwegian Sami Kven Other, describe:

L] L] L] L]



Experience and use of health services

Who is the doctor you normally use?

"] YourGP " | Another doctor _|_

How long have you had your current GP?
[ | Less than 6 months [ ] 6to 11 months
| 12to 24 months | More than two years

In the last 12 months, have you
contacted your doctor for help
or advice for yourself?

" JYes [ I No

If yes, did you get the help you asked for?

[ | Never [ ]Sometimes[ | Usually [ Always

How satisfied are you with the following aspects
of the doctor’s service (regular GP scheme)?
(Put one cross only)

Very
Dis- dis- Don't

Very Satis-
satisfied satisfied know

satisfied fied

The doctor’s
accessibility on

the phone... L]

] O

The waiting time for
an appointment....

[]

[]

Time with the doctor.

The doctor’s
understanding of
your problems........

Their information
about your health
issues, examination
and treatment plan....

]

In total, how satisfied
are you with the
municipal health
SEIVICY ..

O

The next questions are about the
specialized health service.

Specialized health service refers to hospitals,

district psychiatric centers (DPS), specialized
doctors services and individual specialists.

_|_

Thank you for participating in the survey!

In the last 12 months, have you been for
examination or treatment for physical problems to
the following?

[ The hospital

[ ] Specialist medical center

[ ] Private specialist [ ] None of these

In the last 12 months, have you been for
examination or treatment for psychological problems

to the following?

|| Psychiatric hospital | District psychiatric center

] Private specialist ] None of these

If you have been for treatment with a specialist
for physical or psychological problems in the
last 12 months, answer the following questions:

(Put one cross only) Answer on a scale from 0 to 10,
where 0 = to a small extent, 10 = to a large extent.

Did you get a chance to say what you felt was
important about your condition?

Not
0 1 2 3 4 5 6 7 8 9 10 relevant

Ooooogoonn o

Physical issues

Psychological
issues

Ooooogoonn o

Did the doctors speak to you in a way you
understood?

Not
0 1 2 3 4 5 6 7 8 9 10 relevant

oo o

Physical issues

Psychological
issues

oo o

Allin all, do you trust the hospital or specialist
who saw you?

Not
0 1 2 3 4 5 6 7 8 9 10 relevant

Ooooogoonn o

Physical issues

Psychological
issues

Ooooogoonn o

Allin all, how satisfied are you with the care
and treatment you eventually received?

Not
01 2 3 4 5 6 7 8 9 10 relevant

oo o

Physical issues

Psychological
issues

oo o
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