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GIITOSAT

Buot daid jagiid go lean dutkan de lean oahppan ahte dieda lea stuora ovttasbargu mangga
olbmo gaskkas. Mun giittin buot daid dutkanskihpériiddan ja ustibiiddan. Alggos giittan
iezan bagadalli Eiliv Lund gii lea movttiidahttin mu ja buktan buriid ja huksejeaddji
ravvagiid. Giittan go son alohii lea leama§ olamuttos, maiddai magpel go farrejin Romssa-
gavpogis Skaidai. Ollu giitu maidddi mu nuppi bagadallai, Inger Marie Dahlii, gii
habme nu liekkus ja fAtmmasteadd;ji bargobirrasa.

Giittan maiddai Davvi-Norgga universitehtabuohcceviesu Medisiinna ossodaga mii lea
maksan munnje balkka buot daid jagiid. Giitu go ossodat lea leama$ nu maskit mu
nakkosgirjji ¢allimii. Giittan maiddai Servodatmedisiinna instituhta mii lea lahéan munnje
buori oahppobirrasa ja dutkanveahki go dan lean darbbaSan.

Buot mu ustibat ja bargoustibat Sdmi dearvvasvuodadutkama guovddazis ja Vardobaiki sami
guovdddzis, dii lehpet erenoama§ olbmot, alohii buori movttas. Erenoamazit giittdn Marita
Melhus gii lea mu veahkehan ieZas statistihkka- ja pedagogihkkadehppodagain go lean bargan

daiguin ieSgudet dearvvagvuodaiskkademiiin.

Anan maid arvvus dan veahki maid lean oZZon mu miel¢alliin. Erenoamazit giittan Ole
Christian Ingebretsen ja Davvi-Norgga universitehtabuohcceviesu Klinihkala§ kemiija
ossodaga, go nu vudolat&at ja darkilit leat geahadan varraiskosiid. Giittan maiddai Davvi-
Norgga universitehtabuohcceviesu Klinihkala$ dutkanossodaga bargiid. Lean maiddai hui
giiteva§ dan veahki ovddas maid lean ozzon Davvi-Norgga universitehtabuohcceviesu ja
Girkonjdrgga buohcceviesu Informasuvdnateknologiija ossodagas. Giittdn maiddai Peter

McCourt gii lea divodan mu &allosiid ja maiddai dén nakkosgirjji.



Anan maid arvvus ekonomala$ veahki maid lean oZZon Dearvvasvuoda ja veajuiduhttima
EXTRA-foanddas Norgga hemokromatosesearvvi &ada, Davwi Dearvvasvuoda dutkanrudain,
ja Seastinbdnku 1 Davvi-Norgga dutkanfoanddas. SAMINOR-proseavita lea

Dearvva$vuodadepartemeanta ruhtadan.

Giittan maiddai ieZan ollu bargoustibiid Sisdivdaossodagas ja Hematologiija ossodagas ja
Servodatmedisiinna instituhtas. Ollu giitu maiddai mu rahkis ustibii Tove Skjelbakkenii go
alohii lea nu buorremielas, ja lean maiddai hui giiteva§ munno ustitvuoda ja su doarjagiid

ovddas.

Ollu giitu, eadndn, go leat oahpahan munnje ahte lea deatala$ valdit oahpu, ja ahte ii galgga
vuollanit go vuostegiedageavadiid deaiva. Mun lea alohii hui Seavlai iezan sami duogéaZiin ja
dan ovddas giittdn ieZan ddjdid ja dhkuid ja eatni. Giitu, oabbdn, go alohii doarjjut mu,
vaikko mii dahpahuva$. Giitu, muottalan Anders Einar, go leat nu fiinna ovdagovva mu

manaide.

Eanemus giiteva$ lean go isidan ja buoremus ustiban, Erik, lea rahkisvuodain lah&an dili vai
eadneolmmo$ lea sahttan diedala§ bargguid dahkat. Su movttiideamit ja rahkisvuohta leat
dahkan vejolazzan dan barggu ¢adahit.

Ja mu ¢appa méanaguovttos, Elise Marie ja Jens Edvin, geaid rahkistan eavttoheamet. Doai

dahkabeahtti juohke beaivvi hearvan.
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1. INTRODUCTION

Iron status is influenced by several factors such as nutritional factors and blood loss.

Iron deficiency is one of the most severe and important nutritional deficiencies in the world
today, both in industrialised as well as developing countries [1-3]. In normal subjects the total
daily loss of iron is balanced by an equivalent amount of iron absorbed from the diet. When
this equilibrium is disturbed, due to lack of or too much iron, iron deficiency or overload are
established. Iron deficiencies are caused by several factors as menstrual losses in fertile
women, occult bleeding or a diet low in iron [4]. Iron deficiency affects several body
functions even when anaemia has not developed [5]. Immune status and morbidity of all age
groups are adversely affected by iron deficiency. On the other hand, iron overload can cause
organ damage in severe cases [6]. Inheritance e.g. hereditary haemochromatosis thallasemia
major and blood transfusion can cause severe iron accumulation.

Homozygosis for the C282Y mutation of the candidate gene for haemochromatosis (the HFE
gene) is a common genetic mutation, occurring in 0.3 to 0.7 % of white persons of northern
European descent [7-10]. In 1995 a comprehensive health survey programme (HUNT) was
conducted in Nord-Trendelag, a county in the middle of Norway, incorporated a large
screening for HH [11]. In total 65 717 (69.8%) people participated. The prevalence of
hereditary haemochromatosis was 0.34% in women and 0.68% in men. Previous screening of
haemochromatosis indicate that the grade of HH is increasing northward, and that hereditary
haemochromatosis is most pronounced among people of north European affiliation [12]. It is
even suggested that is a Viking disease [13].

In Norway iron has been added to food products since 1972. In 2002 this supplementation
was removed because of concerns about iron overload in that part of the population with

hereditary haemochromatosis. Recent data describing the iron status in a Norwegian
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population has not been collected. In northern Norway iron measurement in a large population
sample has not been performed.

The population in northern Norway consists mainly of a mixture of people of Sami, Kven and
Norwegian origin. There has been substantial interaction between the Sami and non-Sami
population for several decades. Nutrition, socioeconomic development and general health
status have a major influence on iron status [14-16]. These issues can lead to differences in
iron levels among groups [17].

The main aims of this research were to evaluate the iron status in ethnically and geographic
diverse populations in northern Norway and in addition investigate the prevalence of

hereditary haemochromatosis and iron overload in the same populations.



2. AIMS OF THE THESIS

The basis for the present thesis is from three different population-studies, the Norwegian-

Russian Health study, the SAMINOR study and the Tromse V study.

The general aim of the thesis was to assess the iron levels in northern Norway and to decide

the frequencies of iron deficiency and the prevalence of hereditary haemochromatosis.

The project aims were:

1. To examine the sex specific distribution of s-ferritin and transferrin saturation in three

study populations in northern Norway.

2. To evaluate the iron status in an ethnically diverse population in northern Norway, with

focus on geographic area and ethnicity.

3. To assess the prevalence of iron deficiency from a gender, ethnical and age perspective.

4. To investigate how lifestyle and food patterns influence on iron levels in these populations.

5. To investigate the prevalence of hereditary haemochromatosis and iron overload in

multiethnic populations in northern Norway and to point out the efficacy of family screening.



3. BACKGROUND

3.1. The iron circle

The metabolism of iron has a crucial role in haemoglobin synthesis [18]. Iron is bound to a
transport protein, transferrin. Iron moves from plasma to reed blood cells in the bone marrow
which have the capacity to make haemoglobin. Mature red blood cells are delivered to the
circulation. After 120 days the red blood cells are engulfed by macrophages, principally in the
spleen and the iron is extracted from haemoglobin. Most of the iron is delivered to the plasma,
where it becomes bound to transferrin, completing the cycle (Figure 1). In normal subjects,
the iron content of the body tends to remain within relatively narrow limits. Losses of iron
must be matched by the absorption of iron from food. Iron is removed from the body when
cells from the gastrointestinal tract are lost. The total average daily loss of iron is about 1- 2
mg. These losses are balanced by an equivalent amount of iron absorbed from the diet.
Dietary iron must be converted either to heme or ferrous iron in order to be absorbed. Iron is
absorbed by the intestinal mucosal cells which also regulates this absorption. In plasma iron is
bound to a transport protein, transferrin [18]. The two intracellular iron storage proteins are

ferritin and hemosiderin
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Figure 1. The iron circle.
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3.2. Ferritin

The s-ferritin level is the most specific biochemical test that correlates with relative total body
tron stores. S-ferritin has been used as key parameter in several epidemiological studies where
iron status has been measured [19-21]. A low s-ferritin level reflects depleted iron stores,
while a high s-ferritin can reflect iron overload. S-apoferritin is a part of measured s-ferritin,
and is an acute-phase reactant protein elevated in infectious, inflammatory and malignant
diseases. S-ferritin can be elevated in diseases associated with hepatocyte destruction such as

in alcoholic liver damage [16].

3.3. Transferrin and transferrin saturation

We also used transferrin saturation as a measure of iron status when prevalence of high iron
stores was calculated, because elevated s-ferritin levels fluctuate more than transferrin
saturation in acute diseases. Transferrin saturation is an early indicator of iron transport, both
with absent or elevated body iron stores. A large number of diseases are associated with low

transferrin saturation.

3.4. Iron status and health

Iron status can be considered as a continuum from iron deficiency with anaemia, to iron
deficiency with no anaemia, to normal iron status varying amounts of stored iron and finally
to iron overload. Iron deficiency and iron deficiency anaemia are among the most severe and
important nutritional deficiencies in the world today [1, 22-23). Tron deficiency affects all age
groups in a population and the functional consequences are manifold. It affects cognitive
performance and growth of children, immune status and morbidity of all age groups and the
use of energy sources by muscles and thus the physical capacity in the affected individuals

[22]. Tron deficiency is most pronounced among fertile women. Low iron levels during
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pregnancy increase both perinatal risks for mothers and infant mortality. Iron overload,
however, can lead to progressive organ damage such as liver cirrhosis, cardiomyopathy,

arthritis and hypogonadotropic hypogonadism [24-25].

3.5. Iron deficiency

S-ferritin < 15 pg/l is considered to be due to depleted iron stores according to the WHO [22].
As a definition of iron deficiency the WHO use transferrin saturation < 16 %. The best
indicator for detecting iron deficiency is s-ferritin when measured in the absence of infection
[22]. However, transferrin saturation is less reliable as an indicator of iron deficiency because
of intra- and inter-day variability in serum iron. In previous studies regarding iron status in
free living populations iron depletion has been defined as < 13 pg/l [19-20]. This is used as

cut off in the SAMINOR study (paper IT — III).

3.6. Iron overload and hereditary haemochromatosis

Tron overload is defined as s-ferritin > 200 ug/l for women and 250 pug/I for men, according to
the haemochromatosis action programme by the Norwegian Society of Haematology [26].
Severerly increased s-ferritin is defined as > 1000 pg/l in both genders. Several conditions can
result in iron overload such as thallasemia major and repeated blood transfusions leading to
iron accumulation. The most common cause, however, in industrial countries is inheritance
e.g. hereditary haemochromatosis. The definition of hereditary haemochromatosis by the
Norwegian Society of Haematology is as follows:

Clinical haemochromatosis; Disease (proven damage of organs) caused by pathological iron
accumulation.

Biochemical haemochromatosis; Biochemical signs of increased iron stores without illness

(prove damage of organs).
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The terms “disease”, "patients” and "’ haemochromatosis " should not be used on individuals
that only have been proven to have an HFE mutation, because many of these individuals will

never become sick [26].

The inheritance pattern for hereditary haemochromatosis is autonomic-recessive.
Homozygosity for C282Y mutation of the HFE gene is especially associated with increased
body iron levels. Two other common mutations have also been identified, namely H63D and
S65C. The extent to which the mutations lead to a phenotype is variable, and its presence is

not always associated with iron overload and clinical disease [7, 26].

3.7. The Sami and Kven

Ethnicity in epidemiological research is used increasingly as a key variable to compare
populations in terms of health and risks for disease.

The Sami

The Norwegian government has ratified the Sami as the indigenous people in Norway [27].
The Sami live in the northern regions of Fennoscandia in what today comprises the northern
area of Norway, Sweden, Finland and Russia's Kola Peninsula. The size of the Sami
population has been reckoned to be approximately 75,000, but estimates vary in accordance
with criteria used like

genetic heritage, mother tongue and the personal sense of ethinicity. Moreover, it is difficult
to operate with some minimum- or maximum numbers due to the fact that there exists no
exact overview over the total number of the Sami people. One main reason is the source of
error in the reporting of earlier censuses where lack of reporting of Sami criterions was a
consequence of Norway’s previous assimilation policy. Despite persistent attempts at
assimilation, the Sami people have kept their culture, language and also life-style to a great

extent. This indigenous group has its own culture as well as different subcultures within the
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Sami population, with many traditions for each subgroup. Occupations are now changing
from different primary trades towards service professions. In northern Norway there has been
a substantial interaction between the Sami and non-Sdmi population for several decades. Sami
language is mainly spoken by persons with Sami affiliation. However, different subgroups
within the Sami population have gone through stronger linguistic and cultural assimilation
than others and have lost their native tongue, especially in the coastal areas [28].

The Kven

The Kvens are a people that emigrated from northern part of Finland in the 18th century and
settled in small societies in northern Norway due to poverty and famine in their native
country. Kvens speak their own language which is an old Finnish language. The Kven people
are not indigenous as the Sami. The Kvens have also gone through strong linguistic and

cultural assimilation in the same way as the Sami and many have lost their mother tongue.

3.8 Food clusters

Information concerning consumption of different foods, both modern and traditional, was
obtained through questionnaires with a food frequency design (paper III). The food
questionnaire has been described in detail by Brustad et al. [29]. Based on factor and cluster
analyses from 56 different food variables, Brustad et al. defined five different dietary patterns;
“reindeer”, “fish”, “average”, “fruit and vegetables”, and “westernized, traditional marine”.
The reindeer pattern was characterised by the most frequent consumption of reindeer meat
and other reindeer products, in addition to elk meat and cured/salted fish. The use of boiled
(non-filtered) coffee was also frequent in this cluster. The second pattern was named “fish”
because it consisted of subjects with frequent use of all marine food items in the
questionnaire. Pattern three was labelled “average” and characterised by average intakes of

most food items, except whole milk, and processed fish (smoked or cured/salted), which were
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significantly higher in this group. In addition, this pattern showed a high intake of both boiled
(non-filtered) and “other” coffee, as well as sausages, pork, and mutton. The fourth pattern
was labelled “fruits and vegetables” due to the frequent intake of these items in addition to
water, tea, pasta, and chicken. The last pattern was named “western, traditional marine”. This
was dominated by westernised products such as hamburgers, pizza, sausages, casseroles,
pork, and beef. This pattern also had the highest frequency of the traditional food fish liver
and hard roe, in addition to whale meat and filtered coffee. These dietary patterns are used to

assess the effect of food habits on iron stores.
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4. SUBJECTS AND METHODS

4.1 Data sources and study population

Three different population surveys form the basis used in the subprojects. The SAMINOR
study was designed to study health and living conditions in areas with a mixed Sami and
Norwegian population. It was carried out in 2004-2004. The Norwegian —Russian health
Study, 1994, aimed to investigate exposure and possible adverse health effects of the
environmental pollution generated by the refining of nickel ore in the border area of Norway
and Russia. Only data and blood from the Ser-Varanger municipality was used in screening
for iron levels and hereditary haemochromatosis. The Tromse study was a cardio-vascular
screening study. In addition, hospital records from the Kirkenes hospital and University

Hospital in Tromsg were used. Table 1 lists the different data sources.

4.1.1. The SAMINOR study

A cross-sectional population based study of health and living conditions in areas with a mixed
Sami and non-Sami population, the SAMINOR study, was carried out in Mid- and Northern
Norway in 2003-2004 (Figure 2). The study intended to cover the population in all
municipalities in Norway where more than 5-10 percent of the population reported themselves
as Sami in the 1970 Census [30], based on the definition of Sami as a person with at least one
grandparent with Sami as spoken language in their homes.

In addition, some selected districts were included from municipalities with an overall lower
proportion of subjects with Sami ethnicity. The SAMINOR study was the responsibility of the
Centre for Sami Health Research, Institute of Community Medicine at the University of
Tromse, in collaboration with the National Screening Program for Cardiovascular Diseases,
SHUS, now incorporated into the National Institute of Public Health [31]. The material was

collected from January 2003 till April 2004
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Paper Study design Tool Measurement Study population  Ethnic
N affiliation
1 Cross-sectional Questionnaire northern Norway Sami , Kven,
N=14873 (rural) Norwegian
Blood sample S-ferritin and
transferrin
saturation
2 Cross-sectional Questionnaire northern Norway Sami , Kven,
N=14630 (rural) Norwegian
Blood sample S-ferritin and
transferrin
saturation
3 Cross-sectional Questionnaire Ser-Varanger Sami , Kven,
N=13344 (northern Norway, Norwegian
urban and rural)
Blood sample S-ferritin and
transferrin
saturation
Hospital record  Acute diseases
4 Cross-sectional Questionnaire Tromseg Sami , Kven,

=3344 Ser-Varanger
N= 7965 Tromso

Blood sample

Hospital record

S-ferritin and
transferrin
saturation
Hereditary
hemochromatosis

(northern Norway,
urban)

Norwegian

Table 1. Data sources.
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Inhabitants aged 30 years and from 36 to 79 years were invited to participate in 2001. The
eligible population consisted of 27987 individuals, of whom 16640 nparticipated,
corresponding to a response rate of 61.3%. Participants aged 30 years were excluded in the
analyses, due to small sample size and low participation rate. In total 16 538 men and women
aged 36-79 years participated in the SAMINOR study and gave informed consent to medical
research, a response rate of 61 %. Participation rates at the coast and in inland areas were 59.6
% and 65.5 %, respectively. More women than men participated in the survey, 65.6 % versus
56.6 %, respectively. Information about ethnicity and iron status, s-ferritin and transferrin

saturation, were available from 14630 persons.

4.1.2. The Sor-Varanger study

The Ser-Varanger municipality in Finnmark County is situated in the north-eastern part of
Norway, north of the Artic Circle at the 70" parallel, close to the common border between
Norway and Russia (Figure 2). In 1994, about 9800 people lived in Ser-Varanger, half of
them in the administrative centre of Kirkenes. With exception of Kirkenes, Bjornevatn and
Sandnes, the population is spread among small settlements. The city of Kirkenes was
established in the late 19" century because of the iron ore mining and steel mill industry but
the mine was closed in 1997. The Ser-Varanger study collected information about different
diseases, smoking habits and social conditions from questionnaires {32-34]. Information about
occupation, diet, length of residency and ethnicity were also collected in this screening.
Because the original study did not include iron measurements, the questionnaire did not
contain questions about vitamin C or iron consumption. Participants were invited according to

the year of birth, hence there was a random sample of participants each day.
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Figure 2. Map of the study area.
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All adults between 18 and 69 years of age were invited to participate (n=6822) in 1994. In
total 3671 people participated corresponding to a participation rate of 60 %. Participation was
higher among women (67.5 %) than men (52.2 %), and increased with increasing age. The
study collected blood samples that were refrigerated. In the year of 2000, blood samples were
thawed and analysed from a total of 3344 participants (61.4%), between the ages 25 - 69 years
at participation. The response rate for participants in the age range between 30 — 69 years was
66.8 %. Participants younger than 25 year were not included in the present study. Iron status
was measured in 1787 women and 1557 men. The survey was a cooperative effort between,
the Institute of Community Medicine, the University of Tromsg and The national Health

Screening Service.

4.1.3. The Tromse V study

The municipality of Tromse is situated at the west coast at sea level in northern Norway at the
same latitude as Ser-Varanger (Figure 2). In 2001 the Tromsg city had about 60 000
inhabitants. The population is multiethnic with Norwegian, Simi, Kven and foreign
affiliations. Since 1974, the Institute of Community medicine, University of Tromsg, has
conducted repeated health surveys with regular intervals, in cooperation with the National
Health Screening Service.

The Tromse V study in 2001 was a population-based, prospective study of birth cohorts. The
subset consisted of those who attended a more extended examination of the 1994 — 95 survey,
Tromse IV, (all men born 1925 — 39, all women born 1925 — 44 and 5 — 10% random
selection of the other age groups). In addition, all inhabitants born 1971, 1961, 1956 and 1941
were also invited in 2001. In the fifth Tromss study 8130 subjects (78% of those invited) were

investigated. Among these, 7965 gave an informed consent for later use of the data for
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research purposes. Information about s-ferritin and transferrin saturation was available in

7527 persons. A protocol similar to that used during previous surveys was followed [35-36].

4.1.4. Hospital records

The Kirkenes hospital is the only hospital in the east part of Finnmark County. The Hospital
database therefore covers health information for the whole population. The University
Hospital in northern Norway, Tromsg, is more than 800 kilometres away. The University
Hospital database covers health information for the population in Tromse. In order to find
participants with acute diseases such as liver and kidney diseases or alcoholic liver damage a
computer search through the patient administrative system for in- and outpatients from the
Kirkenes hospital in Sar-Varanger was conducted from 1 January 1993 to 31 December 1994
(paper I). In addition a new computer search was performed in the hospital databases at both
Kirkenes Hospital and the University Hospital in northern Norway in the period from 1
January 1994 to 31 December 2001 in order to find participants with already diagnosed
hereditary haemochromatosis, invited to the population (paper IV). The International
Classification System, ninth revision (ICD-9) was used from 1 January 1994 to 31 December
1998. The International Classification System tenth revision (ICD-10) was used from 1
January 1999 to 31 December 2001. In the appendix, the main ICD-9 and ICD-10 codes used
for detecting cases from the hospital records are listed.

The Department of Information Technology at the Kirkenes Hospital and the University

Hospital of northern Norway conducted all the electronic searches.
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4.2. Classification of ethnicity

Table 2 presents the distribution in the different ethnic groups stratified for each survey.

Table 2. Distribution of participants in different ethnic groups stratified
for each survey.

SAMINOR ' Ser-Varanger ' Tromsg V'
Ethnic
groups
Sami 2 4932 226 262
Kven? - 1066 201
Sami/Kven - 496 109
Non-Sami 9698 1556 6534

! Subgroups may not total to the entire study samples, due to missing values
2 Sami I and Sami II groups are merged in the SAMINOR study
3 SAMINOR was performed in areas with sparse Kven settlements, accordingly the Kvens

were few in number and is included in the other groups

4.2.1. The SAMINOR study

The main questionnaire had several questions about family background, language and self-
perceived ethnicity. Each of the grandparents, parents and the participant were asked about
which language was used at home; Sami, Norwegian, Kven or other languages

(to be specified). For the participants themselves, their parents and grandparents,

the question on ethnicity had the same four categories of answers.

They were also asked about self-perceived ethnicity. It was possible to fill in more than one
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alternative. Originally the population was categorized based on the language spoken at home:
I: Sami language for all grandparents, parents and respondents (three generations) II: At least
two grandparents with Sami language III: At least one Sami characteristic (language or
ethnicity) IV: Kvens V: Norwegians VI: Foreigners (language specified).

Based on preliminary analyses we decided to categorise the study subject into three main
groups; Group I has Sami language for three generations. Group II and III are merged (Sami
II). The Kvens and foreigners are merged together with the Norwegians due to few in number
and minor differences in mean iron values when stratified for sex and age (non-Sami).

We therefore performed stratified analyses for 1) Sdmi I 2) Sami IT and 3) the remaining

population, non — Sami. Each of these groups is divided into inland and coastal areas.

4.2.2. The Sar-Varanger study

Different ethnic groups were determined by self-reported answers. The main questionnaire
had questions about one or several grandparents’ language and ethnic affiliation. The
questionnaire had two questions about ethnicity;

- What language do / did you, your grandparents use at home?

- What is your grandparent’s ethnic background?

It was possible to fill in more than one alternative. In the analysis ethnic groups were
categorized based on the language or affiliation of the grandparents. The Sami group had one
or several grandparents with Sami affiliation or language. The Kven group had had one or
several grandparents with Kven affiliation or language. One Sdmi/Kven group had one or
several grandparents with both Sami and kven background. The Norwegian group had no

information about Sami or Kven affiliation or language.
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4.2.3. The TromseV study

In the Tromsg V survey the supplementary questionnaire had questions about each of the
grandparent’s language and affiliation. It was asked about what language(s) were used at
home; Sami, Norwegian, Finnish/ Kven or other languages (to be specified). In addition the
participants were asked about self-perceived ethnicity. It was possible to fill in more than one
alternative.

The ethnic groups were categorized based on the language or affiliation of the grandparents in
addition to self-perceived ethnicity. The Sami group had one or several grandparents with
Sami language or self-perceived Sami ethnicity. The Kven group had one or more
grandparents with Kven language or self-perceived Kven ethnicity. The Norwegian group had
no information about Sami or Kven affiliation or language. The degree of missing was 10 %

in this study.

4.3. Blood sampling and analysis

The Department of Clinical Chemistry, University Hospital of northern Norway, conducted
all the blood analyses.

4.3.1. Analyses of s-ferritin, s-iron and transferrin

Both transferrin saturation and s-ferritin were standard tests. Non-fasting blood samples were
obtained at admission by means of venipuncture.

In Ser-Varanger serum was stored frozen at — 20 ° C until s-ferritin, s-iron, transferrin
saturation and TIBC levels were analysed in 2000. In the SAMINOR and the Tromsg surveys
blood samples were analysed immediately after sampling.

S-ferritin was measured on a Hitachi Modular P analyser from Roche Diagnostics, Germany.
All reagents were purchased from the same company.

The methods for analyses are described in each respective paper.
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4.3.2. DNA analysis

Participants with transferrin saturation or s-ferritin above the reference limits in two separate
blood samples were tested for three different HFE mutations: C282Y, H63D and S65C.
Genomic DNA was isolated from spots of whole blood. The hemochromatosis gene mutation
analyses of Cys282Tyr and His63Asp were performed according to Mangasser-Stephan K,
Tag C, Reiser A, Gressner AM. “Rapid Genotyping of Hemochromatosis Gene Mutations on
the LightCycler with Fluorescent Hybridization Probes™ [37]. The His63Asp probes in this
method also detect the Ser65Cys mutation, as verified by sequencing (data not shown).
Absence of all these three mutations was designated as wild type.

4.3.3. Analyses of CRP

C-reactive protein concentrations were measured with a turbidimetric assay. The method was

standardized against 470 (RPPHS- Reference Preparation for Proteins in Human Serum).

4.4. Statistics

Statistical analysis were conducted employing the SAS software package, version 8.2 or 9.1
(SAS Institute Inc., Cary, NC, USA). The analyses were parametric and were based one
analysis of variance, logistic regression and linear regression. All analyses were stratified for
gender. Distributions for s-ferritin showed positive skewness. Therefore s-ferritin values were
logarithmically transformed and hence replaced by log e (ferritin). S-ferritin values were log —
normally distributed. Transferrin saturation was normally distributed. The statistics are
described in appropriate details in the individual papers. Results were considered statistically

significant with p-value of 0.05 or less.

Calculation of prevalence

Prevalence is the count of a disease in the study population. Point prevalence can define an

occurrence of a disease. The point prevalence rate comprises all the cases of a disease that
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exist in an area at a point in time '®. For prevalence, unlike incidence, there is no requirement
to exclude from the denominator those individuals who already have been diagnosed with the

disease. The formula is; Point prevalence rate = all cases/population at risk x 100% 16 138].

4.5. Ethics

All surveys were carried out in accordance with the Second Helsinki Declaration and were
approved by the Regional Board of Research Ethics. In addition, the SAMINOR study was
also approved by the Sami consultant at the Board. The National Data Protection Authority
(Datatilsynet) gave approval for storing of individuals’ information and for later linkages. In
1993, The Ser-Varanger study was acknowledged by the Regional Board of Research Ethics,
and the Norwegian Data Inspectorate gave permission to store personal information about the
participants. In relation to the extension of the Ser-Varanger study in1999, both the Regional
Board of Research Ethics and the National Data Protection Authority gave new approvals.

All participants gave written, informed consent prior to the screening.

All surveys were carried out in accordance with the Second Helsinki Declaration and were
approved by the Regional Board of Research Ethics. In addition, the SAMINOR study was
also approved by the Sami consultant at the Board. The National Data Protection Authority
(Datatilsynet) gave approval for storing of

individuals’ information and for later linkages. In 1993, The Ser-Varanger study was
acknowledged by the Regional Board of Research Ethics, and the Norwegian Data
Inspectorate gave permission to store personal information about the participants. In relation
to the extension of the Ser-Varanger study in1999, both the Regional Board of Research
Ethics and the National Data Protection Authority gave new approvals.

All participants gave written, informed consent prior to the screening.
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5. SUMMARY OF RESULTS

5.1. Iron status in a multiethnic population (age 36 — 80 yr) in northern Norway: the
SAMINOR study.

The aim of paper I and II was to evaluate iron status, s-ferritin and transferrin saturation, in an
area with mixed Sami and Norwegian population. In total 16 538 men and women aged 36-79
yr participated in the SAMINOR study and gave informed consent to medical research, a
response rate of 61 %. Participation rates at the coast and in inland areas were 59.6 % and
65.5 %, respectively. More women than men participated in the survey, 65.6 % versus 56.6
%, respectively. Information about ethnicity, and iron status were available from 14630
persons. We analysed iron status, s-ferritin and transferrin saturation, in these two groups with
respect to gender, age and residence. We also wanted to examine how change in lifestyle
factors as body mass index (BMI) smoking habits and alcohol consumption influenced
changes in s-ferritin levels.

Paper II presents results from the SAMINOR study, with special emphasis on the distribution
of s-ferritin and transferrin saturation within the different settlements in northern Norway.
Sami men and women living in the inland areas had significantly higher mean s-ferritin than
non-Sami living in the same area (p<0.0001). The inland Sami also had significantly higher s-
ferritin than the coastal Sami and non-Sami populations, both genders (p<0.013). S-ferritin
increased with increasing age for all women, while the opposite was true for men. Also mean
transferrin saturation was higher for the inland residents, but significant only for the male
participants. Lifestyle factors had impact on s-ferritin level. Being overweight (25 — 29 kg/m?)
or obese (> 30 kg/m?) was positively associated with s-ferritin levels when compared to
reference group (18.5 — 25 kg/m?) for both men and women. For men, present and previous

smoking was negatively associated with s-ferritin levels when compared to no smoking. In
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women, smoking had no impact on s-ferritin. Alcohol shows considerable positive association
to s-ferritin levels in men and women. The effect increased with increasing consumption. We
concluded that iron levels in rural areas in Northern Norway are to a considerably extent
influenced by lifestyle factors. It is only at the inland that differences in iron levels between
Sami and non-Sami groups are visible. The differences in s-ferritin levels can therefore be
explained by continuous high consumption of high bioavailable iron for the inland Sami I
group. At the coastal settlements, sea fish are still the traditional diet for all inhabitants which
explains the lack of difference in iron levels between the ethnic categories.

In paper III we wanted to examine whether dietary habits are the main cause of differences in
iron levels between the Sami and Norwegian participants in the SAMINOR survey.
Information concerning consumption of different foods, both modemn and traditional, was
obtained through questionnaires with a food frequency design. Five different dietary patterns
had previously been described by Brustad et al; “reindeer”, “fish”, “average”, “fruit and
vegetables”, and “westernized, traditional marine”. In a multiple linear regression analyses,
stratified by gender we found that Sami I descent, reindeer food pattern and obesity (> 30
kg/m?) were positively associated with ferritin compared to the reference groups. In women,
these associations were still positive when all independent variables were mutually adjusted
for each of the other variables, but the effect was smaller. In men the effect of Sami ethnicity
disappeared. The reindeer food pattern did still show a positive association with s-ferritin.

Iron depletion, s-ferritin < 13 pg/l, was smallest in the reindeer pattern in both men and
women. In conclusion, the differences in iron levels described earlier between inland Sami
and non-Sami can be explained by several factors such as food habits, age and obesity.
Traditional food with high bioavailable iron seems to protect against depleted iron stores in

both genders
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5.2. Serum levels of iron in Ser -Varanger, Northern Norway — an iron mining
municipality.

The purpose of paper III was to investigate iron status in a population with a high proportion
of miners, in addition to assess whether iron status of miners was influenced by their work in
an iron mine. Iron status was measured in a total of 1401 men and 1548 women. Among these
participants, 893 (30.3 %) were employed at A/S Sydvaranger, of whom 476 were miners and
417 were wage earners with different tasks in the company. We performed stratified analyses
for 1) miners, 2) other industry workers at A/S Sydvaranger, and 3) the remaining population.
We did not demonstrate any differences in iron levels between the two non-mining groups
(group 2 and 3) so they were therefore merged and used as a control.

For men, mean s-ferritin decreased with age, and for women s-ferritin increased with age,
especially after 49 years. S-ferritin increased significantly with increasing BMI, both sexes
included. The prevalence of self reported acute pulmonary diseases is shown in table 3. In
addition the hospital database localised one person diagnosed with acute pneumonia in 1993,
None of the participants were diagnosed with liver, kidney or alcoholic associated diseases,
according to the database. The prevalence of moderate iron overload was 14 % among miners
and 10 % among non-miners in the age group 30 — 49 years. Moderate iron overload
increased slightly with age in men, both among miners and non-miners. In a stratified
analyses no difference in prevalence was found, RR = 1.2/ (95 % CI; 0.9 — 1.6). S-ferritin
levels > 699 pg/l were observed in two men, one miner and one non-miner. Also among the
women, one miner and one non-miner had severe iron overload. The prevalence of iron
deficiency among the male population was 5.2 % for miners and 3.7 % for non-miners,

respectively. RR = 1.4/ (95 % CI; 0.9 — 2.4). No age differences were demonstrated.
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5.3. Low prevalence of hereditary haemochromatosis in multiethnic populations in
northern Norway

In paper IV we studied the prevalence of hereditary haemochromatosis in two multiethnic
populations in northern Norway namely Ser-Varanger and Tromses municipalities.
Participants in two population-based studies from Ser-Varanger and Tromsg, northemn
Norway were analysed for s-ferritin and transferrin saturation. In both surveys the
questionnaire had questions about ethnic affiliation, namely Norwegian, Sami and Kven.
Participants with transferrin saturation or s-ferritin above the reference limits in two separate
blood samples were tested for three different HFE mutations C282Y, H63D and S65. The
total number of subjects included in the analysis, both studies counted, was 6212 women and
4935 men.

The estimated prevalence for C282Y/C282Y mutation in both municipalities was lower than
in comparable studies in Norway. The prevalence was lowest in the Ser-Varanger population
(men 0.19% and women 0.22%), which also had the highest portion of individuals with Sami
and Kven affiliation. Screening in Tromse demonstrated that family screening and improved
knowledge about hereditary haemochromatosis has reduced the number of haemochromatosis
patients with high iron levels. We concluded that the prevalence of hereditary
haemochromatosis is lower in multiethnic populations in northern Norway compared to

previous studies from other parts of Norway.



6. GENERAL DISCUSSION

6.1. Methodological considerations

Cross-sectional population data can provide information about diseases at a specified time. In
addition cross-sectional data can be used for examining associations between exposure and
outcome. Three different cross-sectional studies formed the basis for our data. Age was the
predefined selection in all three studies. Table 3 shows age distribution in respective studies.
In addition, in the SAMINOR study, selected areas were defined where more than 5 % of the
population reported to be Sami in the 1970 Census [32]. The reason was to ensure that

participants with Sdmi affiliation were represented in the study sample.

6.1.1. Bias and validity

Bias is defined as a differential error that usually produces findings in an epidemiological
study consistently distorted in one direction, owing to non -random factors [38]. The validity
of a study refers to whether the findings can be taken as being a reasonable representation of
the true situation. The validity is affected by selection bias, information bias and confounding
[38-39].

Selection bias

Selection bias occurs when the study sample is not representative for the total source
population. In all three studies all persons in selected age groups was invited. The most
apparent selection bias in our studies of whom we have limited information about. Non-
responders may differ from participants with respect to lifestyle, morbidity and mortality [40-
42]. The participation rate in the Ser-Varanger study was highly dependent on age and to
some degree on sex (Table 3). The overall participation rate of 61 % in the Ser-Varanger
study can partly be explained by the fact of low response rate from individuals younger than

30 years.
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Table 3.

Age distributions in the SAMINOR, the Ser-Varanger and the Tromss studies

SAMINOR Ser- Varanger Tromse

Women Men Women Men Women Men
Age No (%) No (%) N (%) No (%) No (%) No (%)
25-29 156 (10) 239 (13)
30-39' 765 (10) 606 (9) 370 (24) 441 (25) 417 (9) 278 (8)
40-49 2068 (27) 1843 (26) 404 (26) 439 (25) 733 (16) 598 (17)
50-59 2270 (30) 2253 (32) 313 (20) 344 (19) 702 (16) 359 (11)
60-69 1539 (21) 1524 (21) 314 (20) 324 (18) 1434 (32) 1232(36)
70-79 916 (12) 846 (12) 1077 24y 872 (25)
+ 80 147 (3) 116 (3)
Total 7558 (100) 7072 (100) 1787 (100) 1577 (100) 4510 (100) 3455 (100)

! In the SAMINOR study age group is 36 — 39 year

41



The administration rules for registration of postal addresses to their parents domicile at the
time of military service and higher education may explain some of the non-attendance among
people aged 18 — 29 years. In addition, young healthy individuals don’t se the reason to
participate in a health survey. In the Tromse V study, 78 % of the invited population attended.
The attendance rate increased by age until the age of 80 years when it decreased, which may
be due to health related issues. The participation rates by age and gender in the Tromsg V
study are given in table 4.

In table 4 participation rate in the SAMINOR study is represented. The total response rate in
SAMINOR was 61.3 % when participants aged 30 years was excluded due to small sample
size and low participation rate (39 %). The SAMINOR study was performed mainly in rural
areas which partly can explain the low participation rate for young people. For example in the
Ser -Varanger study many of the communities have no educational opportunities after twelve

years of schooling and higher education has to be achieved elsewhere.

In summary, participation rate was highest in the Tromse study. This is also the municipality
where the population has been the subject of several cardio-vascular screening studies and
therefore is aware of the benefit of such studies. The other two surveys were done in rural

areas where few or non screening studies have been performed previously.
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Table 4. Participation rates in the studies populations by gender and age group

SAMINOR Ser-Varanger Tromss

Women  Men Women Men Women Men
Age n (%) n (%) n (%) n (%) n (%) n (%)
18-29 440 (52) 299 (32)
30-39' 870 (56) 710 (43) 435 (65) 371 (49) 423 (57) 283 (41)
4049 2365(65) 2095 (53) 434 (72) 397 (57) 762 (71) 614 (61)
50-59  2530(72) 2533 (60) 343 (81) 314 (68) 722 (94) 363 (93)
60-69 1738 (70) 1704 (64) 326 (79) 312 (75) 1463 (91) 1248 (90)
70-79 1050 (56) 943 (56) 1099 (87) 885 (88)
+80 150(70)  118(73)
Total 8553 (66) 7985 (57) 1978 (67) 1693 (52) 4619 (81) 3511 (76)

! In the SAMINOR study, age group is 36 — 39 years
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Information bias

The observed associations may also be biased due to errors in the assessments of exposure or
disease [39]. It may fail to detect a case of disease, a possible causal, factor or an outcome of
interest. Measurement bias may occur in collecting baseline data, continuous variables. For
categorical data we talk about misclassification [39].

To minimise information bias all questionnaires and the informed consent were available in
Sami and Norwegian language in the SAMINOR study. The questionnaires were constructed
in Norwegian. The Sami version was completed by professional translators and then tested on
a few persons for the meaning of the questions. The translation revealed that some of the
questions could not find a direct translation due to lack of specific Sami words. The use of
Sami language questionnaires was low; 1.6% and 1.3% of the main and additional versions,
respectively. In the six municipalities where the Sdmi language Act are applied, the use of
Sémi questionnaires were higher; 5.7% and 4.8%, respectively.

A weakness in the Tromsg V study is the 10 % missing answers in the Tromse survey to the
questions about ethnicity. This may be due to the sensitivity of these questions. Ethnicity in
epidemiological research is used increasingly as a key variable to compare populations in
terms of health and risks for diseases [43-46]. Our research is done in three separate surveys
where questions about ethnic affiliation were maid different. This makes the ethnic
categorization difficult. Information on both iron measurements and ethnic affiliation was not
optimal in none of the surveys. Less missing in s-ferritin and ethnic affiliation was in the
SAMINOR study. However, based on the knowledge of the degree of multiethnic
composition in each of communities, it is still possible to make conclusions on different
health aspects.

Self-administered questionnaires can cause bias due to the imperfect memory of individuals.

Recall bias refers to the phenomenon that occurs when subjects who have experienced an
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adverse event or disease are more likely to recall previous risk factors than subjects that do
not have this experience. However, in our studies the participants were not aware of screening
of iron levels or screening for hereditary haemochromatosis as possible endpoints.

Biological variations can cause bias. For example, s-iron has 24 hour variations and is highest
during the day. However, in all three studies blood samples were taken at daytime, so the
biological variations were random.

Measurement bias includes those arising from machine imprecision and inaccurate
observation by investigator or diagnostician. In all our three studies the same well-established,
validated laboratory was used. The personnel in all three studies, were trained to conduct the
procedures i.e. both venipuncture and serum analyses. In the Ser -Varanger study, the serum
was frozen at — 20 ° C until s-ferritin, s-iron, transferrin saturation and TIBC levels were
analysed in 2000. Though — 20 ° is not optimal to preserve serum in the case of future

analyses, we still know that iron is highly resistant to destruction.

6.1.2. Confounding versus mediator

Confounding is when the association between a specific risk factor and disease outcome is
distorted by extraneous factors called confounders. Failure to control for these factors lead to
confounding bias [38, 47]. A confounder must be associated both with the dependent and the
independent variable under study.

If a variable is included in an intermediate step in the causal pathway between the dependent
and the independent variable, the variable is not a confounder but a mediator (moderator)
[47]. A moderator variable is one that moderates or modifies the way in which the exposure

and the disease are related.
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While selection and information bias must be tackled at the design stage or during data
collection, confounders and mediators can, if appropriate information about them is available,
be managed in the analysis.

To controlling for confounding several methods were used in our analysis:

1. Stratification by gender and age was done in all papers (paper I —-IV), by mining status
(paper I), by ethnic groups and geographic areas (paper I — III) and by gender, geographic
areas and ethnic groups (paper IV). 2. Through multivariable models that included potential
confounders as covariates (paper I, I, III).

The use of vitamin C and iron consumption are possible confounders that are not controlled
for in the analyses due to lack about information. Also confounding by infectious diseases is
important for the analysis and conclusions, because s-ferritin increase when acute diseases are
present. In paper I we had information about acute pulmonary diseases and we coupled the
study population to hospital records in an effort to check for acute diseases in the period blood
sampling where taken. This information was included in the analysis. In paper II and III we
used CRP as a confounder in our analysis.

In paper II and III, body mass index, was used as a surrogate estimate of physical activity.
Strictly speaking body mass index is a mediator and not a confounder. But physical activity
did not remain as an independent predictor of s-ferritin levels when body mass index was in
the model. This could be due to the more precise estimation of body mass index than

information about total physical activity from the questionnaire.

6.1.3. Generalizability

In all epidemiological studies it is a question if the results are applicative to other populations.

The northernmost part of Norway consists of a multiethnic population of Sami, Norwegian
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and Kvens. These groups have different culture and language. Lifestyle is to a great extent
affected by habits and culture, which again can influence on health and disease patterns.

In the SAMINOR study this was demonstrated by higher mean levels of s-ferritin and
transferrin saturation among the inland Sami I groups (paper II). In the SAMINOR study over
30 % reported Sami affiliation. The differences in iron levels described between inland Sami
and non-Sami can be explained by several factors such as food habits, age and obesity (paper
III). Also the prevalence of depleted iron stores was lowest in the reindeer group in both
genders. Traditional food with high biocavailable iron seems to protect against depleted iron
stores in both genders. Few studies have been done on iron levels in male populations in
Norway. Women in this survey aged 35 — 49 yr had iron depletion consistent with results
from other iron studies done in Norway, in comparable age groups [47], except for the women
in the reindeer pattern. In the Tromss study, almost 96 % reported Norwegian affiliation, 1.6
% and 2.5 % reported Sami and Kven affiliation, respectively. Tromsg is an urban area and
the lifestyle is to a greater extent representative of the whole population. Different dietary
patterns are therefore more unlikely between ethnic groups. There is no reason to believe that
the distribution of s-ferritin and transferrin saturation, or the prevalence of iron depletion in
Tromse, differs from the population of Norway.

In Ser -Varanger almost 46 % reported Norwegian affiliation, 7 % and 32 % reported Sami
and Kven affiliation, respectively. Mixed Sami and Kven affiliation was reported by15 % of
the participants. Mean s-ferritin in Ser - Varanger were lower than in Tromsg, both among
men and women.

Because the questions about ethnic affiliation are different in the three surveys categorisation
in ethnic groups has dissimilar background. In particular in the Ser -Varanger and the
SAMINOR studies, the result on iron levels can be difficult to compare with the rest of the

population of Norway, due to the mixed ethnic population in these areas.
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However, the prevalence of hereditary haemochromatosis is lower in two populations in
northern Norway. Hereditary haemochromatosis is a genetic disorder and our findings do not
resemble previous results from Trendelag and Oslo [49-51]. The explanation for this is

mixture of several ethnic groups in the northern Norway.

6.2. Categorization of ethnic groups in health research

The process of defining and recognizing different Indigenous Peoples for health research
purpose is difficult and can be highly contested in some situations [52-53]. Until recently in
Norway, health research on the Sdmi people has been scarce and no national strategies to
identify health information at national level have been developed. One reason can be the
challenges to make a significant categorization of the Sami as a group. The use of ethnic
labels can vary with context, time and situation, and is also associated with how one is
perceived by others. The use of self-perceived ethnicity should therefore be used together
with other measurements on ethnicity [54-55].

The Sami population is a heterogenous group. Different subgroups within the Sami population
have their own regional dialect and cultural traditions and some have gone through stronger
cultural assimilation than others. However, it has been a revitalization process of Sami
identity among the young population, especially in the coastal areas [56].

The questionnaires in the three studies did not have similar questions about ethnic affiliation,
mainly because they were not implemented at the same time. The ethnic definitions used in
the papers (paper I — IV) have limitations since they may have different validity in different
geographic regions and within different subgroups of the Sami population.

However, despite the difficulties in categorizing, we find differences between ethnic groups

concerning mean levels of s-ferritin and transferrin saturation (paper II and III). In addition it
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seems that among the mixed ethnic population there is a lower prevalence of the hereditary

haemochromatosis (paper 1V).

6.3. S-ferritin

The methods of s-ferritin measurement in the three studies changed between 2000 and 2004,
but the methods were harmonized with relevani factors for each period and were also
calibrated against the WHO International Ferritin Standard. It is therefore possible to compare
s-ferritin levels between the different surveys. Mining as occupation had no significant
influence on iron status in our study (paper I). Nor was it possible to demonstrate any effect
from smoking habits. BMI was positively associated to s-ferritin (paper I - III). Age also
influenced s-ferritin levels. In men s-ferritin tended to decrease with advancing age. Similar
variations have been reported for haemoglobin in elderly men [35]. In women s-ferritin
increased from the age of 40 (paper I-11I). Food patterns also predicted s-ferritin levels (paper
I1I). Among men, traditional food habits with intake of reindeer meat eliminate the association
of ethnicity. In women food habits reduce the association between s-ferritin and ethnicity, but
there is still some effect left. One explanation can be that the food frequency questionnaire

covers food habits among men better than among women.

6.4. Iron deficiency

Anaemia and iron deficiency is a widespread global health problem. The main reason is
nutritional iron deficiency and among women menstrual blood loss. In non-industrial
countries the problems are exaggerated by infections such as malaria, hockworms,
schistosomiasis and HIV/AIDS. In our studies iron deficiency was defined as s-ferritin
< 16pg/! and iron depletion was defined as s-ferritin < 13 pug/l. Figure 3 shows the distribution

of iron deficiency in each study stratified by gender and age. As shown in paper III, high
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intake of high bioavailable iron reduces the risk of iron depletion. Almost no men in the Sdmi
I group had iron depletion also women in this ethnic group had the lowest frequency of iron

depletion, due to high intake of reindeer meet.

Iron deficiency
S-ferritin < 16 pg/l

@ Women|

— @ Men

SAMINOR Sor- Tromso
Varanger

Figure 3. Prevalence of iron deficiency by surveys
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6.5. Hereditary haemochromatosis

In the HUNT screening the following definition was used:

Hereditary haemochromatosis is a diagnosis given to persons with confirmed high serum
transferrin saturationand high serum ferritin and no other conditions explaining the high
serum ferritin [11].

In our screening we actually lowered the screening criteria for s-ferritin and transferrin
saturation even more than in HUNT (paper IV) in order to include all possible individuals
with the three known mutations. If the reference limits in HUNT were to be followed, this
would reduce the prevalence of C282Y/C282Y additional in our study to 0.02% in women
and 0.06 % in men. However, this does not mean that we disagree with the definitions used in
HUNT, which are more consistent with the recommendation by the Norwegian Society of
Haematology. Screening for a genetic condition for research purposes and for a clinical
elucidation and treatment for hereditary haemochromatosis are two different issues. In a
clinical practice the definitions by the Norwegian Society of Haematology should be
encouraged for use when hereditary haemochromatosis is an issue.

Genetic haemochromatosis is believed to be a disease restricted to those of European ancestry
[7-8,13]. In northwestern Europe more than 80% of genetic haemochromatosis patients are
homozygous for one mutation, the substitution of tyrosine for cysteine at position 282
(C282Y) in the unprocessed protein.

Two different health survey programs, namely the Norwegian- Russian Study and the Tromsg
V Study, form the basis for the screening of hereditary haemochromatosis in northern
Norway. Blood tests were performed on the participants, in total 10871 individuals. This is
the first haemochromatosis screening study, incorporating the indigenous people in northern

Scandinavia and the Kven immigrants.
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The present analyses demonstrated in general a low prevalence of C282Y mutation in
northern Norway, especially among individuals with Sdmi and Kven affiliation. However,
whether a multiethnic population is the only cause of the low prevalence remains to be
investigated. Genetic- screening of the different ethnic groups would in this case give the
definitive answer. However, such a screening is controversial, especially in northern Norway,
where investigation of Sami skulls was a respectable science in the eighteenth through to the
middle of nineteenth century [57-58]. Such research was detested by the local population and
remains an unpleasant memory for their descendants. There is therefore pronounced
scepticism in some areas against genetic research because it is associated with these skull

measurements.

Population-based screening

Hereditary haemochromatosis meets most of the World Health Organization criteria for
population screening, the disease is relatively common, early diagnosis is possible and
treating asymptomatic patients significantly prevents morbidity [59-60]. Large-scale
screening for hereditary haemochromatosis was suggested already in 1984 by Olsson et al.
[61]. Asberg et al. concluded that a population-based phenotypic screening for hereditary
haemochromatosis in young men would be of benefit [62]. This was based on the idea that
early detection of the disorder will prevent clinical manifestations and early morbidity.

These statements are most probably based on the fact that the majority of individuals with
clinical haemochromatosis with high iron levels have been incidentally diagnosed. After the
mutation of the HFE gene was discovered in 1996 there has been increasing focus on
haemochromatosis among researchers. Also among clinicians the knowledge about this
disorder has improved greatly. Although haemochromatosis fulfils the criteria established by

the World Health organization for population screening for medical condition, our study
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demonstrates that extensive knowledge about this hereditable condition among physicians,

most probably makes population screening unnecessary (paper I'V).
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7. CONCLUDING REMARKS AND FURTHER PERSPECTIVES.

Main conclusions

The present thesis has addressed different aspects related iron status, s-ferritin and transferrin
saturation, in particular for populations living high latitudes.

Iron status, s-ferritin and transferrin saturation, in northern Norway do not show considerably
differences to other population studies in Norway or in northern Europe, except at inland
areas where mean s-ferritin are higher than I comparable groups. The observed differences in
iron levels can be explained by nutritional habits. The prevalence of hereditary
haemochromatosis is lower in northern Norway, probably because of the multiethnic

population.

The main conclusions can be summarized as follow:
1. In men there is a decline in s-ferritin level in the oldest age groups, in all ethnic
groups. In women s-ferritin levels increase with ageing after menopause, with

cthnicity having some effect.

2. In Ser -Varanger it seems that the population has lower mean s-ferritin levels than in

the comparable municipality of Tromse.

3. Sami living inland and speaking the Sami language over three generations have
significant higher s-ferritin levels and transferrin saturation than other Sadmi groups
and Norwegians. The main reason is continuous high consumption of high
bioavailable iron for the inland Sami I group. At the coastal settlements, sea fish are
still the traditional diet for all inhabitants which explain the lack of difference in iron

levels between the ethnic categories.
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4.

Traditional food with high bioavailable iron seems to protect against depleted iron
stores in both genders. It is reasonable to conclude that traditional food provides
essential nutrients in the diet such as an extra iron supplement, and thus its use

should be encouraged.

The prevalence of hereditary haemochromatosis is lower in multiethnic populations

in northern Norway compared to previous studies from other parts of Norway.

Though haemochromatosis fulfils the criteria established by the World health
organization for population screening for medical condition, our study demonstrates
that extensive knowledge about this hereditable condition among physicians most

probably renders population screening unnecessary.

Further research and implication for clinical practice

Several issues regarding iron levels among persons living in northern Norway can be included

in further research.

1.

Iron levels as s-ferritin and transferrin saturation, together with haemoglobin should
be measured and analysed to clarify the frequency of iron deficiency anaemia in the
population.

In the Tromsg V study haemoglobin was also measured and the data are available for

analysis.
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. Changes in s-ferritin levels over time have not yet been measured in a larger
population sample. Such a study could help clarify if the decrease in s-ferritin with

age in men is normal or is a predictor of morbidity.

. Questions about ethnic and linguistic affiliation and categorization of ethnic groups

should be central in future population-based project in northern Norway.

. Greater focuses on knowledge about hereditary haemochromatosis by medical
doctors make the suggestion of population screening for this disorder unnecessary.

In the context of this hereditary disease, family counselling should be encouraged.

. Improve diagnostic Classification system of Diseases, ICD, are needed, so that

conditions such as hyperferritinemia will not be incorrectly coded.
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8. CORRECTIONS

Some mistakes have unfortunately been printed in paper L.
The age group 36 — 39 year in table 2, table 3 and table 4 is incorrect. The correct age group

in all three tables is 30 — 39 year.
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Questionnaire the SAMINOR study
Original Norwegian and







N& slkal vi sette fokus pd helsen i kommunen din.
Hvordan star det egentlig til2 Hvordan fungerer helsefjenesten?
Fr det store helseforsigjelier i de ulile defene av fylket eller mrellom de ulike etniske
gruppene? Br kvinner friskere enn menn?
Hvorfor gher suldersyke her i landet?

D4l aigut giddet fuomasimi dearvvasvuhtii din gielddas. Mo dat duodas lea?
Mo doaibma dearvvasvuodabalvalus? Leatgo stuorra dearvvasvusdaerohusat fyilda
ieSgudet ostin dahje ieSgudet Cearddalas joavikuid gasklas?

Leatgo nissonat dearvasat go albmat?

Manie lassdna sohkardavda dan riildas?




: H elseundersgkelsen har tre formal:

- Du som deltar i helseundersgkelsen far
sjekket om du har bestemte sylkdonuner,
eller om det er fare for at du kan fa dem.

- Afany kunnskap om helse, sykdom og
levekdr i omrdder med samisk og norsk
bosetling.

- A lage en oversikt over folks helse — en
«helseprofil» for fylket. Dette er viktig for &
gi fylket og de enkelte kommunene et
bedre grunnlag for & planlegge helsetjene-
sten i framtida.

Hvem kan delta?

Alle fodt 1925-1967 og i 1973 fra omrader
med samisk og norsk bosetting. Det er 9 kom-
muner i Finnmark, 6 i Troms, 4 i Nordland og
2 i Nord-Trendelag med i undersakelsen.

Hvordan far du time til
helseundersgkelsen?

Du fér tilsendt et spgireskjema sammen med
innkallingen. Vi ber om at du fyller ut skje-
maet hjemme og tar det med nér du meter
fram til helseundersgkelsen. Helseundersgk-
elsen vil foregd enten i buss eller i et fast
lokale i kommunen. Hvis den oppsatte timen
ikke passer, kan du mgte ndr du vil innenfor
apningstiden vér. Undersgkelsen er gratis.

Hvordan foregar
helseundersgkelsen?

Det gjores malinger av blodurykk, hayde, vekt
og livvidde, og det taes en blodprave. Blod-
preven kan senere bli analysert pa fettstoffer |
blodet, blodsukker, markerer for betennelses-
reaksjoner, kosthold, hormoner, lever- og
nyrefunksjon samt beinmarkarer. Genetiske
analyser av blodet kan ogs4 bli aktuelt.

Omtrent fire uker etter helseundersgkelsen
far du et brev i posten med opplysninger om

Dearvvasvuodaiskkadeami dieduin leat gol-
bma ulbmila:

~ Dus gii searvvat iskkadeapmai iskat leatgo
dus dihto davddat, dahje leago dus varra
daid oazZut.

—~ Oazzut odda méahtu dearvvasvuoda, davd-
daid ja eallindili birra sami ja daza assan-
guovlluin.

- Rahkadit vardosa olbmuid dearvvasvuodas
— fylkka «dearvvasvuodaprofiilla». Dt lea
dehéla3 vai fylkkas ja juohke gielddas lea
buoret vuoddu planet boahtieva§ dearv-
vasvuodabalvalusa.

Gii sahtta searvat?

Juohkeha$ riegadan 1925-1967 ja 1973
guovlluin gos asset sapmelaceat ja dézat. 9
gieldda Finnmarkkus, 6 Tromssas, 4 Nord-
landdas ja 2 Davvi-Trandelagas leat iskkadea-
mis mielde.

Mo oaccut diimmu
dearvvasvuodaiskkadeapmai?

Oaccut gazadanskovi oktan ravkamiin. Bivdit
du deavdit skovi ruovttus ja valdit dan mielde
go boadat iskkadeapmai. Iskadeapmi lea juo-
g0 busses dahje dihto lanjas gielddas. Jus bid-
djon digi ii heive, de sahtat boahtit vaikke goas
min rahpanaiggis. Iskkacleapmi lea nuvtta.

Mo iskkojuvvot?

Varradeaddu, allodat, lossodat ja seakkas
mihticluvvojit, ja véldo varraiskkus. Varraisko-
sis sahttd manil iskat vara buoideavdnasiid,
varrasohkkara, infeléunreakiuvnnaid meark-
kaid, biepmu, hormonaid, vuoivvas- ja moni-
mu3doaimma ja daktemearkkaid. Vara geneta-
a3 analysat maid soitet 3addat aigeguovdilat.

Sullii njeallje vahku mannil dearvvasvuoda-
iskkadeami oac¢ut poasltas reivve iezal
kolestrola, varradeattu ja varrasohkkara bir-
ra, ja mo dat leat ravvejuvvon meriid ektui.



ditt kolesterol, blodtrykk og blodsukker, og
hvordan du ligger an i forhold til anbefalte
verdier. De som har seerlig hgy risiko for a {3
hjerte- og kar sykdommer og sukkersyke, vil
bli bedt om & ta konlakt med sin egen lege
for videre opplelging.

Alle som mater fram til helseundersgk-
elsen, far et tilleggsskjema, med sparsmal
om blant annet kosthold og levekar.

De som fullferer hele helse- og levekars-
undersakelsen vil vaere med i trekningen av 3
reisegavekort hver verdt ki. 10000,-. Vi reg-
ner med en deltakelse pé ca. 15000 personer.

Vi trenger din tillatelse

Nar du mater fram til helseundersakelsen, ber
vi deg om & undertegne et samtykke der du
sier dleg enig i et eller flere av de fire punkiene
nedenfor. (Du vil f kopi av samtykke erklaer-
ingen).

1) Atdu kan bli kontaktet med anbefaling om
oppfolging, behandling eller for & forebyg-
ge sykdom.

2) Atopplysningene dine kan brukes til medi-
sinsk forskning etter vurdering og tilrdding
fra Regional komité for medisinsk forsk-
ningsetikk i Nord-Norge og Datatilsynet.

3) At resultatene dine (etter godkjenning fra
Datatilsynet) kan settes sammen med opp-
lysninger om deg i andre registre for forsk-
ningsformal slik som Kreftregisteret, Deds-
rsaksregisteret og folketellingene. | alle
disse tilfellene vil navn og personnummer
bli fiernet. Forsikringsselskaper far ikke til-
gang til dataene.

4) At blodpreven din kan lagres og brukes til
medisinsk forskning og genetiske analyser
for & finne arsak til sykdom. All bruk av
denne proven vil bare skje i samsvar med
godkjenning fra Dalatilsynet og etter al
Regional komité for medisinsk forsknings-
etikk i Nord-Norge har vurdert og tilradd
prosjektet.

Bivdlit sin geain lea hui alla vibmo- ja suotna-
davddavarra ja sohkardavda, valdit oklavuoda
iezaset cloaktariin joatkka ¢uovvoleapmai.

luohkeha gii boaht4 iskkadeapmai, oaZzu
lassiskovi, gazaldagaiguin ee. biepmu ja eal-
lindili birra.

Sii geat ¢adahit olles dearvvasvuoda- ja eal-
lindilleiskkadeami leat mielde vuorbadea-
men 3 matkeskeankakoartta man &rvu lea
10000,~ ru. gudesge. Doaivut ahte su.
15000 olbmo servet.

Mii darbbagat du lobi

Go boadat isklkadeapmai, de bivdit du &allit
vuollai miehtama, mas logat iezat leat ovita-
mielas ovita dahje moatti dan njeallje Cuog-
gas vulobealde (Miehtamis oaccut mangosa).

1) Ahte duinna sahtta véldit oktavuoda go
&igu ravvet Cuovvoleami, dilkkodit dahje
eastadit davddaid.

2) Ahte visot du diedut sahttet adnot medi-
siinnalad dutkamii Regional komite for
medisinsk forskningsetikk i Nord-Norge ja
Datatilsynet arvvostallama ja ravvaga
mielde.

3) Ahte du bohtosiid (Datatilsynet dohkke-
heami mielde) sahttd Cohkket dieduiguin
du birra eard registariin dutkandoaimmaide
nugo Kreftregistret, Dedsdrsaksregistret ja
olmmoglohkamat. Visot daid oktavuodain
sihkko namma ja personnummar. Déhka-
dusfitnodagat eai beasa daid dieduid oaid-
nit.

4) Ahte du varraiskkus sahtta raddjot ja adnot
medisiinnalag dutkamii ja genetalad analy-
saide gavnnahit davddaid &rttaid. Dan isko-
sa juohke geavaheapmi geavva duste Data-
tilsynet dohkkeheami mielde ja mannil go
Regional komite for medisinsk forsk-
ningsetikk i Nord-Norge lea arvvostallan ja
rdvven proSeavita.



Selv om du sier ja til dette ng, kan du senere
ombestemme deg og be om & bli slettet fra
undersgkelsen uten at du ma oppgi noen
grunn for det. Dette gjares ved skriftlig be-
skjed til Institutt for samfunnsmedisin, UiTg,
9037 Tromsg. Blodpreven din vil da bli tilin-
tetgjort.

Vi gnsker & felge alle som meter til helse-
undersgkelsen i lang tid framover med hensyn
til hjerteinfarkt, hjerneslag og andre aktuelle
sykdommer. Derfor @nsker vi & lagre opplys-
ningene du har gitt, frem til fylte 100 &, for &
sammenholde clisse med opplysninger fra sen-
trale registre slik som Kreft- og Dedsdrsaks-
registeret.

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

Datatilsynet har gitt konsesjon for lagring av
opplysninger fra undersskelsen og forsk-
ningsprosjektet er tilradd av Regional komite
for medisinsk forskningsetikk i Nord- Norge.

Velkommen til
helseundersgkelsen

Selv om du nettopp har vart hos lege eller
selv om du faler deg frisk, kan du likevel del-
ta i undersgkelsen. Da hjelper du oss til
bedre kunnskap og riktigere oversikt over
helsen i kommunen og fylket ditt.

Vaikke désa dal miedat, de sahtat manyil
molsut oaivila ja bivdit sihkkot iskkadeamis
dieditkeahttd makkarge akka dasa. Dan dagat
calalaccat Institutt for samfunnsmedisinii;
Institutt for samfunnsmedisin, UiTa, 9037
Tromse. Du varraiskkus dalle balkestuvvo.

Mii dahtodeimmet guhkit diggi cuovvut juoh-
kehacca gii boahtd dearvvasvuodaiskkadea-
pméi vaibmodohppehaga, vuoinnasgaldnan-
vigi ja eard vejolag davddaid hérrai. Danne
dahtoseinumet radjat du addéan dieduid, gitta
devdon 100 jahkdi, vai daid beass4 sulastaht-
tit guovddas registariid clieduiguin, nugo Kreft-
ja Dedsdrsaksregistret.

Bohtosiid almmuhat mediain, ja ¢allo rapor-
ta dearvvasvuoda- ja eallindilleiskkadeamis
go dat lea loahpahuvvon.

Datatilsynet lea addan sierralobi radjat isk-
kadeami dieduid ja dutkanproseavita lea rav-
ven Regional komite for medisinsk forsk-
ningsetikk i Nord-Norge.

Bures boahtin
dearvvasvuodaiskkadeapmai

Vaikke lealge aiddo leama$ doaktara luhtte
dahje dovddat ieZat dearvvasin, de sahtat liik-
kd searval iskkadeapmai. Dalle veahkehat
min oaZzut eanet mahtu ja riektasat dieduid
du gieldda ja fylkka dearvvasvuodas.

Dearvvuodaiguin / Med hilsen

Anne Kirsten Anti
Sami dearvvadvuodadutkama guovddag,
Senter {or samisk helseforskning
Karasjohka/Karasjok

Eiliv Lund
Institutt for samfunnsimedisin
Instittt for samfunnsmedisin

Romsa/Tromse Oslo

Per G. Lund-lLarsen
Nasjonalt folkehelseinstitut/
Nasjonalt folkehelscinstilun

For mer informasjon, ring 78 46 89 04, Senter for samisk helseforskning, Karasjok.
E-post: helseus@fagmed.uit.no

Jus darbbasat eambbo dieduid, cuojahastte 78 46 89 04, Sami dearvva$vuodadutkama guovddazii,
Karasjohka. E-poasta: helseus@fagmed.uit.no

Grifalad baggus vastda/Grafisk wforming: Bril Hansen Biti - BHB Gedfalag bilvalusa/Grafiske ljenester, Karagjohka/Karasiok. Samas. Davvi G 08,

Deaddian/Trykk: Bjerk

Trykken, Alaheadg/Alta,



Helse- og
levekars-
undersgkelsen

Personlig innbydelse



1. CGEN HELSE

Hvordan er helsen din na? (set bare ot kryss)
O vadig [ tkke heli god ] God [ Svaent god
] y 1 0

Har du, eller har du hait? Alder trste

JA NEL - gang
Astma Od
Kronisk bronkitt/emtyseny/KOLS OO
Diabeles (sukkersyke) . OO
Fibromyalgi/kronisk smertesyndrom . ... [] [J
Psykiske plager som du har spkt hjelp for [] [
Hjerteinfarkt (sdr pd hjeitet) OO
Angina pectoris (hjertckrampe) .00
Hjerneslag/hjernebladning OO
Multippel sklerose (MS) . RN
Ulceras kolin ................ ... ... OO
Far du smerler eller ubehag i bryslet nir du: JA  NEl
Gar i bakker, trapper eller forl pa flatmark? O O
Kan slike smerter opptre selv om du er i ro? O d
2, MUSKEL OG SKJELETTPLAGER
Har du i lspel av det siste dret vaert plaget
med smerter og/eller stivhet i muskler og
ledd som har vart i minst 3 maneder JA NE(
sammenhengende? O
Alden
Har du noen gang hatt: JA NEL sisle gang
Brudd i handledd/underarm? OO
Larhalshrucd¢ OO
3. MAGE OG TARM SYMPTOMER
Har du hatt sure oppstet, halsbrann eller A NE
brystbrann nesten daglig i minst en uke? O O

Har du noen gang hatt smerter cller verk
i magen som har vart i minst 2 uker?

0o O

Hvis JA, hvor i magen sitter smerlene? (Ser et kryss)
[ @vre del [T Nedre del [ Hele magen

Er smertene eller «verken» jevnt over lilslede? (seit et kryss)

1 perioder av ukers varighe O
I perioder av mineders varighet .0
Bestandig |
Er du ofte plaget av oppblasthet, rumling i A NEI

0 o

magen eller rikelig luflavgang?

3. MAGE OG TARM SYMPTOMER (fortsettelse)
Er avfaringen din vanligvis: (Sett ett eller flore kryss)
] Normal O tes 3 Hard og perlete
(J Vekslende hard og les ] Welukiende

JA N
aad

Har du hatt plager i mage/tarm etter inntak av melk? (] [

Har du i perioder tre eller flere aviaringer daglig?

Er del andre i familien som har de samme magesymptomene?

O mor ] rar (J Sesken [ Barn  [] Ingen
4. ANDRE PLAGER

Under finner du en liste over ulike problemer. Har du opp-
levd noe av detle den siste uken (til og med i dag)?

(Sen et kryss for hver plage)
tkke Li Ganske Veldig
T plaget  plaget mye  mye

Folelse av & vaere unyttig, lite verd [
Folelse av ai ali er et sht 7
Falelse av hdplgshet mht. framtida[]

Tenkt pa & gjore sluit pa livel div (]

1

Pluiselig frykt uten grunn ... O 0O O O
Folerdegredd eller engstelig ... (J O O O
Maithet eller svimmelher ... O U O g
Foler deg anspent elleroppjaget (1 [0 O O
Lett for & klandre deg selv ... O O O g
Swvnproblemer ... O O O g
Nedtrykl, tungsindig ....... ... O 0O 0O O
(I I
0O O
O O O
0 oc

5. SYKDOM | FAMILIEN
VIT
Har en eller flere av dine foreldre eller sasken JA  NE1 IKkE
hatt hjerteinfarkt eller angina pectoris? O

Kryss av for de slektningene som har eller har hatt noen av
sykdommene og angi deres alder for nér de fikk sykdom-
mene. (Hwvis flere sasken, tor opp den som nkk det tdligst 1 livet)

Alder forste
Barn Ingen pgang

o o0oou

Mor  Tar  Sesler Bror
Hjerteinfarkt for

60-ars alder O

Hijerteinfarkt

O

etter 60 Arsalder [ 121 O O (I
Diabetes 000 0a0ao
Hjerneslag (0 I 0 B O
Asima 000 0coao
Tkkarmskret |1 OO O O O O
Byskeet .. OO0 OO O O O
Eggstokkreft (Il (Il 0o o
Hvor mange sesken har du? Bradre Sasstre



6. BRUK AV MEDISINER

Med medisiner mener vi her medisiner kjopt pa apolek.
Kosttilskudd og vitaminer regnes ikke med her.

Bruker du? N3 For, men tkke nd  Alchi brula
Medisin mot hayt bloduykk (] O O
Kolesterolsenkende medisin | O 0
Insulin O O O
Tabletter mot sukkersyke [ | J

Hvor ofte har du i lapet av de siste 4 ukene brukt foigende
medisiner? (Sctt ett keyss pr. linje)

Ikke Sjeldnere

T brukt enn Hver uke,

siste hver men ikke

4 uker  uke daglig Daglig
Smertestillende uten resept [ d ] 1
Smertestillende pd resept O | ] O
Sovemedisin O O ] O
Beroligende medikamenter []] d d O
Medisiner mot depresjon (] d O 0
Annen medisin piiesept [0 [0 O O

. 2 ; .

For de medisinene du har krysset av for i de to punktene
ovenfor og som du har brukt i lapet av de siste 4 ukene:

Angi navnet og hwilken grunn det er bl at du lar/har taut disse
(sykdom olter symptom):(Kryss av for hvor lenge clu har brukt mecdisinen)

VT |
Hvor lenge?

Inntil |1 &r
| rar leller mer

Grunn Lil bruk
av medisinen:

Navn pa medisinen:
(solt ott navn pr. linje)

OOoiooia
g

Dersom det ikke or nok plass her, kan du fortsette pd eget ark som du legger
ved.

7. MAT OG DRIKKE

Hvor ofte spiser du vanligvis disse matvarene?
(Sett ett kryss pr. hnje)

Spelden/ 1-3g. 1-3p 4-6p 12 dpoel

aldn praond prouke  prouke  prodag  mer pr
dag
Frukt .. . S T I O A R O
Beer o o o o o o
Ostallewwper) () O O O O O
Poteter o O | O O O O
Koktegrennsaker [} (O (O O O O
Rdgrennsaker/salat ] [0 O O O O
1 2 ] 4 5 3

ue

7. MAT OG DRIKKE (fortsettelse)

Hva slags fett bruker du oftest? (Sei ett keyss pr. linje)

Bruker Meicri- Hard Myk/lett  Ofjer  Annel
ikke  smer  margarn  margarin
PA bradet O d O 0 OO 4
I matlagingen . .[]  []] O | O d
1 ? 3 4 5 [
Bruker du falgende kosttilskudd:
Ja, daglig [[REN Nei
Tran, trankapsier? O O 0
Fiskeoljekapsler (omega 3)? O O Il

Vitamin- ogfeller mineralilskudd? = . (] d O

Hvor mye drikker du vanligvis av felgende? (et ot kryss pr. finje)

Sielden/  1-6 1 2-3  dglass
T aldn plass  glass  glass el mer
pr uke pr.dag pr.dag pr. dag

Helmelk, kefir, yoghurt .~ [ O 0O 0O O

Lettmelk, cultura,

lett yoghurt ... O o O o a
Skurmimet melk (sur, sat) [ o o o O
fkstra lettmelk O O ] O O
Fruktjuice . O o 0O o Od
Vann . : | 4 4 Cl O
Brus/Cola med sukker O d O d ]
Brus/Cola uten sukker . [] O O O O

Hvor mange kapper kaffe og te drikker du daglig?
(Sett 0 for de typene du ikke dirkker daglig) Antall kopper

Filterkaffe

Kokekaffe/irykkarnne ...... . . ..

Annen kaffe ..

Omitrent hvor ofte har du i lgpet av det siste aret drukket
alkohol? (Lettol og alkoholfritt al regnes ikke mecl)

Har aldri Har ikke Noen {3 Omitrent 1
drukket drukket ganger gang i
alkohol siste dr siste ar maneden
D } D 2 DJ Da

2-3 ganger Ca. 1 gang 2-3 ganger  4-7 ganger
pr. maned i uka 1 uka i uka

O e 0 s

Til dem som har drukket siste &r:

Nar du har drukket, hvor mange glass

cller drinker har du vanligvis drukket?  Antall
Omtrent hvor mange ganger det siste

aret har du drukket s3 mye som minst  Antall

5 glass eller drinker i lapet av ett dogn? ganger

Nar du drikker, drikker du da vanligvis: (sett et clier flere kryss)
[OJ@ O vin [ Brennevin




8. RGYKING OG BRUK AV SNUS

Hvor lenge er du vanligvis

daglig i et raykfylt rom? Antall hele timer

Roykte noen av de voksne hjemme da du JA NE

vokste opp? (N

Bor du, eller har du bodd, sammen med noen JA NEl

dagligraykere etter at du fylte 20 ar? _ O O
Ja, nd Ja, for  Aledn

Har du reykt/rayker du daglig? [ O O

Hvis du rayker daglig nd, reyker du:
Sigaretter?

Sigarer/sigarillos/pipe?

ooo-s
(-

Ruletobakk/rullings? .

Hvis du har reykt daglig tidligere, hvor
lenge er det siden du sluttet? Amall &r
Hvis du reyker daglig na, eller har raykt tidligere:
Hvor mange sigaretter rayker/raykle
che vanligvis daglig? Antall sigaretler
Hvor gammel var du da du begynte &
royke daglig? Alder i &r
IHvor mange & til sammen har du
roykt daglig? Antall ar
uE

Ja, nd Ja, for Alelre

Har du brukt/bruker du snus daglig? [] O O

Hvis du bruker/har brukt snus, hvor
mange ar til sammen har du brukt snus?  Antall &r

9. MOSJON OG FYSISK AKTIVITET

Hvordan har din fysiske aktivitet i fritiden vzert det siste
aret? (Tenk deg ot ukentliy gjennomsnill jor drel. Atbeidsvei
regnes som fritid. Besvar hegge sporsmdlene)

Timer pr. uke:
Lett aktivitet Ingen Undler | 1-2 3 og mer
(lkke svett/andpusten) O O O O
Hard fysisk aktivitet
{Sveu/nn};l/msluu) - O O dJ M
| 2 ) Bl

Angi bevegelse og kroppslig anstrengelse i din fritid. Hvis
aktiviteten varierer meget f. eks. meliom sommer og vinter,

sd ta et giennomsnitt. Sporsmilet gjelder bare det siste aret.

{Sett kryss i den rula som passer hest)

Lescer, ser pd fiernsyn cller annen

stillesittende beskjeftigelse? .. ... ... .
Spaserer, sykler eller beveger deg pd annen

mdle minst 4 timer i uka? O,

(Regn ogsd med gang oller sykhng

il aubweidsstedet, sondagsturer nm.)

Driver mosjonsiclrett, tyngre hagearbeid e.l.? s
(Merk ot aktiviteten skal vare nmunst 4 timer 1 uka)

Trener harclt eller driver konkurranseidrett

regelmessig og flere ganger i uka? . O

10. UTDANNING OG ARBEID

Hvor mange ars skolegang har du gjennomfart?
(Ta med alle r chy har gt pa skole cller studertt Antall &r

Hvordan trives du i din jobb?

[0 Sveert godt [[] Godt 5[] Darhg 4[] Veldig darlig

Mener du at du stér i fare for 3 miste ditt T

naverende arbeid eller inntekt de JA NE
nermeste 2 arene? . O d
Mottar du noen av felgende ytelser? A NFI
Sykepenger ....O 0O
AMOrING ..o O O
Sosialbjelp/-stonad SR O O
Overgangsstenad for enslige forsorgere .............. O d

[11. RESTEN AV SKJEMAET SKAL BARE BESVARES AV KVINNER |

Hvor gammel var du da du fikk

menstruasjon aller forste gang? Alder i dr

Hvis du ikke lenger far menstruasjon,
hvor gammel var du da den sluttet?

Er du gravid na? Over fruktbar
Ja Nei Usikker alder

[:]l Dl D\ D4

Antall barn

Aldler i dr

Hvor mange barn har du fedt?

Hvis du har fadt barn, fyll ut hvert barns fadselsar, og hvor
mange maneder du ammet etter fadselen.

(Hvis du ikke ammet, skriv 0) Ammet

Barn: Fodsclsdr: antadl mnel.:

1. ban .
2. bain
3. bamn
4. barn

5. bam

{1 bvis tlere barn, bruk ehstra ark)

Bruker du, eller har du brukt? (Set enr kryss for hver linje)
NA For, men  Aldri

| ikke nd
P-pile/minipitie/p-sproyte dJ dJ O
Hormonspiral (1kke vanlig spiral) O O N
Ostrogen (tabletter eller plaster) . O O O
@strogen (krem eller stikkpiller) 'H O O

Hvis du bruker/har brukt reseptpliktig sstrogen:
Hvor {enge har du brukt dette? Antall &r

Hvis du bruker p-pille, minipille, p-sproyte, hormonspiral
eller sstrogen; hvilket merke bruker du?

Spesifiser:

tkkes skeiv hay



BRUK AV HELSET)JENESTER

Hvor mange ganger de siste 12 maneder har du selv brukt:
{sett ett kryss for hver linje)

Ingen -3 ganger 4 cller flere
Kommunelege/fastlege
Spesialist

Legevakt

Sykehus innleggelse
Hjemmesykepleie
Kommunal hjemmehjelp

Fysioterapeul

_{
Oooboo0ooooo

Kiropraktor

Tannlege

ooooooocoans
oogponoOoooOon.

Allernativ behandler

Hvor mange leger har du selv veert hos de siste 12 maneder?

(angi antall)

[)a [7] Nei

Har du fatt tildelt navngitt fastlege?

Nér du er til underspkelse, hvilket sprik kommuniserer du
og legen pa? (sett ell eller flere kryss)

[ Norsk  [] Samisk [ Biukertolk [ Annet sprik

Tror du det skjer noen gang at du og legen misforstar
hverandre p.g.a. spriklige problemer?

[ Aldri [] Sjelden  [] Avogil [] Ofte

Dersom det er behov for tolk, synes du at legen er flink nok
til & be om det?

O Ja, aliud
[ Net, alchi

1 Ja, som regel [ Nei, ikke alltid
[7] Jeg liker ikke & bruke tolk

Hvor fornayd eller misfornayd er du med falgende sider

ved den kommunale legetjenesten i din bostedskommune?

(sett ett kryss per linje)
AL

Mege! Maget Vet
forneyd! misformopd  ikke

Avstand til fegen ] O OJ OJ [
Legens tilgjengelighet
pa telefon

Foreyd Misfarmoyd

Ventetid pa legetime
tid inne hos legen

Mulighetene jor & (a

([l
([l
fortalt om dine plager []
O

Legens forstaelse av
din kulturelle bakgrunn

O O OooOod
O 0 OoorC
O 0O O0oad
O O Coogod

Legens informasjon om
dine helseplager,
undersekelse og

behandlingsopplege [ O O | |

1 Usikker

BRUK AV HELSETJENESTER (fortsettelse)

Meget
torroyd

tomeyd Misfornsyd  Meget Vet

misfornoyd  ikke

Legens sprakbeherskelse

(samisk cller norsk) O O O | ]
Totalt sett, hvor fornpyd

eller misforngyd er du

med den kommunale

legetjenestent O ([l O (I O

Hvor lenge er det siden du var hos lege sist? (angi i hele tall)

(ar) {maneder)

Dersom du noen gang har benyttet alternative behandlere,
hwilke har du bruld? (sett ett eller flere kryss)

[ Helbreder (guvlldr, leser, bldser, hdndspalegger)

[ Healer

] Akupunkter

[ Soneterapeut, homeopat, kincsiolog osv.

T

Dersom du har benyttet en alternativ behandler, hvor lenge
er det siden sist? (angi i hel tall)

(dr) {mdneder)

Tenk deg at du i dag skulle fa behov for hjelp/bistand fra
den kommunale helse- og sosialtjenesten (hjemmesykepleie,
hjemmehjelp, sosiale tjenester, fysioterapi 0.s.v.)

Vet du hvor du skal henvende deg?

J Ja [ Nei [ Usikker

Er du trygg pa at du far hjelp hvis du trenger det?

O Ja "] Nei [ Usikker

Dersom du i dag far hjelp fra den kommunale helse- og
sosial tjenesten, er du fornsyd med titbudet?

O Ja [] Nei ] Usikker

SKADER/ULYKKER

Har du vaert utsatt for noen utykker som medfarte behand-
ling hos lege og/eller sykehusinnieggelse?

JJa [J Nei

Sykehus innleggelse (] Ja [] Nei

Lege antall ganger

antall ganger




SKADER/ULYKKER (fortsettelse)

Hvis ja, hva slags ulykke(r) er du blitt behandlet for?
(sett et eller flere kryss pr. linje)

Arbid Hjem Fritic Ingen
Bil.oo dJ | dJ dJ
Motorsykkel ... O O O O
Snescooler.. ... dJ dJ dJ O
Firchjulssykkel ... [[] O dJ O
Traktor.............. O O dJ O
Fathitykke. ......... O O O O
Kuttskacle .......... O dJ O O
Annel O O O O

Har ulykken(e) fort til nedsatt arbeidsevne?
[ Helt [ Delwis [ 1kke i det hele taut

FAMILIE OG SPRAKBAKGRUNN

1 Nord-Norge bor det folk med ulik etnisk bakgrunn. Det vil
si at de snakker ulike sprak og har forskjellige kulturer.
Eksempler pa etnisk bakgrunn, eller etnisk gruppe er norsk,
samisk og kvensk.

Hvilket hjemmesprak har/hadde du, dine foreldre og beste-
foreldre? (seti ett eller flere kryss)

Norsk  Samisk Kvensk — Annet, beskniv
Morfar: O O O O
Mormar: [ ] ] O [
Farfar: [] Ll [] ]
Farmor: I ] O |
Far: 0o 0O [ ]
Mor L d L] [
leg selv: O il ] ]

Hva er din, din fars og din mors etniske bakgrunn?
(sett etr eller fere kiyss)

tNorsk  Samusk  Kvensk  Annel, bheskriv
Min etniske bakgrunner: ][] ] ]

Fars emiske bakgrener: O O [0 L
Mors ctniske bakgrunn er: (3 [ O O

Hva regner du deg selv som? (ett ett eller flere kryss)

Nask  Sanusk  Kvensk  Annet, besknv

o o o0 0O

ARBEIDSLIV/GKONOMI

Hvilken type arbeid/livsopphald har du? (seit et elier flere keyss)
[0 rastlennet, deltid
[ Selvstendig neeringsdrivende

(] Fastlannet, heltid

[ Sesongarbeicl

[T Arbeidsledig

[ Aldersirygc

[CJAnnet (heskriv) .. .

[J Hjemmevaerende
[ Ufuretryged

ARBEIDSLIV/@KONOMI (fortsettelse)

Kunne du tenke deg a flytte fra din bostedskommune der-
som du fikk titbud om arbeid et annet sted?

O Ja [J Nei [7] Deler av dret ] Usikker

Dersom du er arbeidsledig, angi hvor ienge du har vaert
arbeidssaker: (angi i hele tall)

(ér) (mdneder)

Dersom du er selvstendig naringsdrivende, hvilken type
naering jobber du i? (setl ett cller flere kryss)

[ Reincift  [[] Fiske [ Jordbruk [J skogbruk
(3 rorretningsvirtksomhet [} Annet (spesifiser) ...

Hvor mange personer bor det i din husstand?

fantall personer) -+
Hvor stor er familiens/husstandens bruttoinntekt per ar¢

[ under k. 150000 [J Kr. 150000-300000
[ Kr. 307 000-450000 [ Kr. 451 000-600000
[ Kr. 601 000-750000 [ Over kr. 750 000

Hvor ofte spiller du pa ulike pengespill slik som lotto, tip-
ping, spillcautomater og lignende?

O Aldrifsjelden
[ t gangiuka

[J 1-3 ganger i mnd.
[0 2-6 gangeriuka  [] Hverdag

Hvor mye spiller du for ukentlig i gjennomsnitt?

O Underkr. 100 iuka [J Kr. 100-500 i uka
[ Kr.501-1000iuka [J Over ki 1000 i uka

MOBBING

Med mobbing mener vi nar en eller flere personer gjentatte
ganger sier eller gjor vonde ting mat deg, og du har vanske-
ligheter med i forsvare deg.

Har du veert utsatt for mobbing?
[ ja, de siste 12 mnd. O Ja, far O Nei

Dersom du har veert utsatt for mabbing, hvilken type mob-
bing er du blitt utsatt for? (st ctt eller flere kryss)

[C] Baksnakking
[ Diskrimincrende bemerkninger

[ 1gnorering
O Annet
Kan du angi hvor dette foregar/foregikk?

(sett ett eller flere kryss)

[J P& skolen [ Pa skoleinternat
[J tlokalsamfunnet (] Annet

T

[ 1 yrkeslivet



DEARVVASVUODA -
JA EALLINDILLE-
ISKKADEAPMI

Bovdehus



1. DU DEARVVASVUOHTA

Mo lea du dearvvasvuohta dal? (Russe duise oktii)
[ Heittot [ 1 nu buoire [] Buarre  [] Hitbmat buoric
i N 1 4

Ahki
Leago dus, dahje leago dus leama3? vuositas
T Jjuo geardae
Astma . . . R
Bistevas bronkihtta/emfysema/KOLS O O
Diabetes (sohkardavda) . O 0O
Fibromyalgia/bistevas havécassyndroma [] [
Psykalad vattut maidda leat jearran veahki[] []
Vaibmodohppehat (vaibmohawvi) . O 4
Angina pectoris (viibmogeasdhat)y .. . [] [
Vuoinnasgildnanvihkifvuoinnasvardin. . [ [J
Muliippel sklerose (MS) O d
Ulcergs kol ... ... . N |
Bavécagastago dahje unohastago rattis go:
Goarknut milliid, rahpaid dahje vaccit JUO i
jodanit dulbohagas? . . . .. ... O 4
Sdhttago na bavéastit vaikke it libkat? OO
2. DEAHKKE- JA DAKTERIGGEGIVSSIT
Leatgo manimus jagi vaivasuvvan bakéasiiguin
ja/dahije stirdun dehkiiguin ja laddasiiguin mii JUO IN
lea bistan uhcimusat 3 manu oktilaccat? OO
Ak
. 3 . ag: manimus
Leago dus goassige leamas B 1 Wil
Doddjon gichtaladas/giehtadiciggus? O
Roddjon norast 1
3. COAVJE- JA COALLEDAVDAMEARKKAT
Leago dus leama$ ¢ahcecolohagat, |
Cottaboalddahat dahje raddeboalddahat JuoO 1t
masa beaivvalaééat uhcimusat vahku? | O O
Leatgo dus goassige ieamas coavjjis bakcasat
dahje varka mii lea bistan uhcimusat 2 vahku? 1

Jus JUO, gokko coavijjis dovdojit bakcasat? (Russe okii)
[] Bajit oasis [ vuolit oasis  [] Miehta &oavjji

Dovdojitgo bakcasat dahje «varkas jammat? ®Russe okiinf

(] Bista ain vahkuid O Bista ain manuid [ Cadat
Giksasuvatgo davja baggamiin, oavjesnjoarra- JUO IN
miin dahje hirbmat buoskkuhemiin? O 0

Leago du baika ddbalaééat: (Russc okui dahje moddiif
[ Dabalag [ Njarbat [ Garas ja gagirlagan
[J Vurohagaid garas ja njarbat ] Guohca

Baikkatgo soames aiggiid golmma dahje eanet JUO N
geardde beaivii? 00
Leatgo giksaduvvan covijjiin/Coliiguin go JUO IN
mielkki jugat? O g
Leago eardin bearrais seamma davdamearkkat?

Eatnis Ahtis  Oappas/vielias ~ Manain i ovitasge

O O ] O 1
4. EARA GIVSSIT

Vulobealde lea listu iesgudet vattisvuodain. Leatgo manimus
vahku dain ovitage dovdan (otnas radjai)?

(Russe juohke givssi buolita) Veahad
1 giksa- grksa. Hitbmar
Suvvan  3uwvan Olu  olu
Fahkka ballu akka haga [l

Dovdlan balu dahje drgodaga [l
Skurvvas dahje oaivejorran |
Dovdan ieZat cavgen dahje hustas| ]
Alki iezat sivahallat
Oaddinvattisvuodat
Hurvvas, lossamiella

Dovdan leat avkemeahttun,
unnan arvvus

Dovdan ahte visot lea lossat

Dovdan eahpedoaivvu
hoahttedipgi ekiui

Jurdda3an loahpahit eatlima

ooad
~-00 00 O0O0oboooo
00 00 Oooooooo
00 OO Oopoobood

-00 oo

5. BEARRASIS DAVDDAT

Leago ovttas dahje mangasis du vahnemiin IN
dahje oappain/vieljain leamas vaibmo- JUO It DIEDE
dohppehat dahje angina pectoris? O Oan

Russe daid fulkkiid buohta geain lea dahje lea leamad muh-
tun daid davddain ja almmut sin agi goas ozzo davddaid.
(Jus eanet vappativieljal, Cale su gir dramusat eallinns dan

oaclui) Ahky
Ladni Ab¢Zi Oabbd Viellla Manna b oktage  vuositas

Viibmo-
dohppehat ovdal
60-jagi agi

geardde

oo o oo o

Vaibmo-
dohppehat
mannil 60-jagi

Miabetes

Vuoinnas

(I
O
galdnanvihla O
l

o OO0

Astma

Gassacoalle-
horasdavda .0

o oo ood
I O Ry N A

O O

Cizzeborasdavda [ [

Manneraksa-
borasdavda

OO0 OO O
O 00 oo O 0o

O &

g

Galle vappa/vielja leat dus? Vielja Oappa



6. DALKASHD GEAVAHEAPM!

Dalkasiiguin oaivvildat dds apotehkas oston dilkasiid.
Biebmolashusat ja vitamiinnat eai lohkko dés mielde.

Geavahatgo? Dal Qvdal, muhto in dal  In goassige
Dalkasa alla varradeddui [ dJ dJ
Kolesterolgeahpedeacdji

délkasa O O O
Insuliinna O O dJ
Tableahtaid sohkardavdii . [] J Il

Man dévia leat magimus 4 vahkus geavahan daid dalkasiid?
(Russe oktii juohke linnjds)

Inaindn  Harvebul  Juohke  Beaivvi
— manunud  go juohke  vahka, laltal
4 vahko  vahku muhio in
Leivva-
la¢Zat

Bavccasvuogiheaddji
reseptta haga ...............

O

g
Bavecasvuogiheaddii
resepttain ...

Oaddenclalkasiict. . .. ..
Rafohandalkasiid
Dalkasiid hurvvi vuosta .

Eara dalkasud resepttain . .

o000
.o00og O
.0oooo
.00ooo0 o

Daid dalkasiidda maid leat russen bajabeal guoviti cuoggas
ja maid leat atnan manimus 4 vahku:

Bija nama ja manne daid geavahat/leat geavahan (dévda
dahje davdamearka): (Russe dasa man guhka leat difkasa geavahan)

Man guhka?

Gitta lagi
1jagi | dahje
gubkit

Malkasa namma:

(Ovita nama juohike Tinnjiil

Manne geavahan
dilkasa:

Jus dds if leal doarvdi sadji, de sahidt joatkit eard bahpérii, maid de bijat
mielde.

7. BORRAMUS JA JUHKAMUS

Man davja borat débdla&éat daid borramutaid?
(Russe okui juohke linnjas)

3g.

dahje

| Have/  1-3g. 1-3g 46 1-2g  canel

in goassige mannui vahkkui vahkkui beaivdi - beaivdi
Salluid . O
Murjjiid . . O
Vuostta o shaic [_]
Budehiid ........ 0

Vu¥on ruotnasiid (]

Varas ruotnasiid/
salahta........

-0 OoO0ooOoaodg
-0 COooOoaao
-0 OO0ooOoaog
-0 OOoooo
O OOoood

Makkar vuoja unat davijimusat? (Russe oktii juohke linnjés)

In Mejeric Gana Dipmalgeabppa  Ofjjuid - Eard

geaval  vooja magariinna

O 0O o O
Borramus-
rahkadeamis ..[1] [ O [

4

margariinna

Laibhi alde

a 0O
0 o

Geavahatgo daid biebmolasahusaid:

o, Soames
beaivvataccat  have In
Trana, tranatableahtaid .. ... . | ] O
Guollevuodijatableahtaid fomega 3).. [] O |
Vitamiidna/minerélalasahusaid .. . .[] O 0

Man olu jugat dabalacéat dain: (Russe okt juohke linnjas)

Harve/ 1-6 1 2-3 4l

AL ingoassige glasa  glasa  glasa  dahje
vahkkui beaivai beaivii  eanet

heaivéi

Ollesmielkki, kefira,

yoghurta ... O O 0o o o
Geahppamielkki, cultura

geahppa yoghurta ........ O

Skummamielkki

(suvrra, Cielga) O
Liigegeahppamielkki ... ]
(I
(I

Saddomainlli . ... .

Bruvssa/Cola sohkkariin  [_]
Sohkkarhis bruvssa/Cola [_]

1

~O0oaooao d
-OopOooao O
-gooooco o
~-O00oo0oo0aob

Galle gohpa gafe dahje deaja jugat beaivai?

{Bija 0 daid $ldjaide maid it juga beaivvilatcat) Galle gohpa

Filuargate .. ... ...
Vuogangafe/deatiagievnni
lLard gafe . .

Deaja .

Sullii man davja leat manimus jagi jubkan alkohola?
(Geahppavuolla ja alkoholahis vuolla ii lohkkol

In goassige Hui moatu Sullis okut
B B

jubkan alkohola  manimed jagi - have manimus jagi mannui

ch 0. 0 O

tn jubkan

2-3 geardde Su. oktii 2-3 geardde 4-7 geardde
mannui vahkkui vahkkui vahkkui
Os [y - U

Sidjiide geat leat juhkan manimus jagi:
Go leat jubkan, galle glisa dahje

drinkka leat ddbalaccat juhkan? Galle
Sullii gallii manimus jagi leat juhkan

nu olu go uhcimusat 5 glasa dahje

drinkka jandoris? Gallii

Go jugat, jugatgo dalle dabalactat? (Russe oktii dahje moclii
] Vuola ] Viinni ] Buolliviinni



8. BORGGUHEAPMI JA SNUVSSEN

Man guhka leat beaivai dabalacat

suovvalanjas? Galle olles chimmu
Borgguhiigo oktage rdvisolmmos ruovttus o
go bajassaddet? O 0O
Asatgo, dahje leatgo assan, ovitas beaivvilas JUO N

borgguheaddjiiguin mangil go devdet 20 jagi? O Od

Leatgo borgguhan/borgguhatgo beaivvalagéat?

[ juo, dal 1 o, ovdal Clin

Jus borgguhat beaivvalaécat dal, borgguhatgo: JUO IN

0o
0o
g o

Sigareahtaic?
Sigaraid/sigarifos/biippu?
Geassanduhpaha/rullings?

Jus beaivvaladéat leat borgguhan ovdal,

man guhka lea dassa go heitet? Galle jagi

jus borgguhat beaivvalaccat dal, dahje leat borgguhan ovdal:
Galle sigareahta horgguhat/

borgguhit dabalaccat beaivai? Galle sigarcahta

Man boaris ledjet go borgguhisgohtet

beaivvilacean? Ahki

Galle jagi leat oknibuot borgguhan

beaivvalaceat? Galle jagi

Leatgo snuvssen/snuvssetgo beaivvilaécat?

[J Juo, dal  [J tuo, ovdal [ ] In

jus snuvsset/leat snuvssen, galle jagi

leat oktiibuot snuvssen? Galle jagi

9. LASMMOHALLAN JA RUMASLAS LIHKADEAPMI

Mo lea du rumagla¥ lihkadeapmi astoaiggis leamas manimus
1agid (Jurddas gaskameari vahkus jahkai. Maiki bargui lohkko
astoaigin. Vastit goappasiic gazaldagaicl)

Diimmuid vahkkui:
Hovtage  Vuoliel 1 T2 3 dabye canet
Gehppes hhkadeapmi
ilr bivastuvvofreddaluvvo! 0 O O dJ

Garra rumaslad bargu

[BvastuvvoSieddaluvvo) D D D D

3 "

Almmut lihkadeami ja rumasia3 rahéamusaid du astodiggis.
Jus lea hui manggaligan lihkadeamit omd. gaskal geasi ja
dalvvi, de bija gaskameari. Gazaldat guoska du$e manimus
Jahkai. (Russe rovin mu buoromusat hovel

Logat, geahcat tv dahje eara
jaskacohkka budaldus? ],

Viccat, sihkclasttat dahje hbkadat caralahkai

ainjuo 4 diimmu vahkkui?

toga maid vazzima dabye sthkelastima

bargui, sotnabeamatkkitd jna.) D .

Lasmmohalat, barggat losit bealdobarggu js.?
(Merke ahte lihkadeapmy galga leat auyuo

a.

4 chiinimu vahkkui)

Harjehalat garrasit dahje gilvvohalat
jeavddalaccat ja mdngii vahkkui?

0.

10. OAHPPU JA BARGU

Galie jagi leat skuvilaid vazzan? (Bya buot
jaguel go leat skuvllard vazzan dahye studeren) Galle jdg|
Mo loavttat barggus?
[ Hirbmat bures

s[] Heittogit

] Bures
41 Hirbmat heittogit

Oaivvildatgo ahte orut massimin dala barggut O IN
dahje sisaboadut lagamus 2 jagi? O O
Oaccutgo ovttage daid doarjagiin? JUO IN

gd
(I
0o

13

Buohcceruda
Barguimahcahandoarjaga
Sosialveahki/-doarjaga

Gaskaboddosasdoarjaga ovitaskas
fuolaheaddjnde

| 11. DUSSE NISSONOLBMOT GALGET VASTIDIT DAS RAJES SKOVIS [

Man boaris ledjet go vuosttas geardde

ozzot mannodivddaid? Ahki
Jus eai $at leat mannodavddat, man boaris
ledjet go dat nohke? Ahki

Leatgo ddl dhpeheapme?
Juo In Lahpesihkkar Badljel sahkkoagi

o 0. (g O.

Galle mana leat riegadahttan? Galle mana

Jus leat mana riegadahttan, deavdde juohke mana ricgadan-
jagi, ja galle manu njamahit mannil riegadahttima?
Hus it jamahan, Cile 0) Galle manu

Manna: Riegadanjahke, ngamahan

1. manna

2. manna

-~

manna
4. manna

5. manna

Dus canet manat. Cale sierra arkn)

Geavahatgo, dahje leatgo geavahan? (Russe okiir juohke linnjas)
DAl Ovdal,muine  In
indal  goassige
P-pilla/minipilla/p-cirgganasa
Hormonspirala (i dabalad spirala)
Oslrogena kablealaid dahje plastera)

Ostrogena (vuoidasa dabye cupgestapliaidy [ O

Jus geavahat/leat geavahan reseptageatnegas
sstrogena: Man guhka leat dan geavahan? Calle jagi

lus geavahat p-pilla, minipilla, p-cirgganasa, hormonspirala
dahje sstrogena: makkar mearkka geavahat?

Almmut:

Al €ate dikke



DEARVVASVUODABALVALUSAID GEAVAHEAPMI

Gallii leat magimus 12 méanus ie$ geavahan:
(russe oktii juohke linnjas)

In oktiipe  1-3 peardde 4 dahje eanet

Gielddadoaktara/fastadoaktara [ d 0
Spesialisita 4 O tl
Doavltervavita O O O
Buohccevissui sisacallima O O [N
Ruovttubohccedividu O O a
Gieldda ruovttuveahki | ! ]
Fysioterapevita O O O
Kiropraktora O O O
Batnedoaktara d | a

O O

Molssaevttolas dalkkodeaddji [

Galle doaktara luhtie leat ic§ leama$ manimus 12 manu?
(almmut galle)

Leatgo ozZzon namahuvvot fastadoaktara? [JJuo [] In
Go leat iskkadeamis, makkar gillii gulahallabeahtti doaktariin?
(russe oktii dahje mangii)

[J Darogillii O Samegiltii
[J Earé gillii

Jahkétgo ahte doai doaktériin eahppi addehala giella-
vittisvuodaid geaZil?

[ fan goassige [} Harve [ Duollet dille [ Davja
[0 eahpesihkar

[0 Gevahan dulkka

jus darbbasuvvo dulka, leago doavttir du mielas doarvai
Zeahppi dan bivdit?

[ luo, dlohii [ Juo, débalatcat [ i alohi
[ li goassige [ n lilko dulkka geavahit T

Man duhtava$ dahje duhtameahttun leat don gieldda
doavtterbalvalusa €uovvovas beliin du assangielddas?
(russe oktii juohke linnjds)

Hirbmat In
hil h diede

Doaktara lusa gaska O O 0 O |

Doaktara fichet

Hibmat  Dultavad  Duita-
f

Tuhtavad .

telefovnnas ... | O dJ dJ 1
Vuordinsigi doaktira

lusa oo ... .- . [l O | O
Aigi doaktara lubtte ... .. O d d O 0
Beasat muitalit du

vatluid birra ... O d O dJ O
Doaktéra addejupmi

du kulurduogdZii ... o o o o 0O

Doaktara diediheapmi
du dearvvasvuoda-
vattuid, iskkadeami

ja dalkkodeami birra. .[] ] O O |

DEARVVASVUODABALVALUSAID GEAVAHEAPMI {joatkka)

Dulua- Hirtbmat In

'r Hithmal  Dubtaval
meahtun dublamealun diede

dublava

Doaktéra giellamahtiu
(samegiclla dahje

darogiella) ... .. .. [ ([l O O O

Oppalohkéi, man
duhtavas dahje
duhtameahttun feat
don gieldda doavtter-
balvalusain? .. .

o o O 0O

Man guhka lea dassé go manimus fitnet doaktara luhtte?

{almmut olles loguin)
(jagi) (manu)

Jus goassige leat geavahan molssaevttolad dafkkodeaddji,
geaid leat geavahan? (russe oktii dahje moddii)

[ Guvlara (lohkki, bossu, giehtadalkkodeaddji)

[ Healera

[ Akupunktora

[] Soneterapevtia, homeopata, kinesiologa jna.

Jus leat geavahan molssaevtiolaé dilkodeaddji, de goas lei
manimus? (almmut olles loguin)

(jagi) (manu)
Jurddag mat ahte dil darbbagat veahki gicldda dearvvas-
vuoda- ja sosidlbalvalusas (ruovttubuohccediviius, ruovt-
tuveahkis, sosidla balvalusain, fysioterapias jna.)

b

Diedatgo geainna galggat valdit oktavuoda?

3 Juo Om [ Eahpaesihkar

Leatgo oadjebas ahte oacut veahki jus dan darbba3at?

[ Juo i [ Eahpesihkar

Jus dal oaééut veahki gieldda dearvvasvuoda- ja sosialbal-
valusas, featgo dubtava$ dainna?

3 o O n

] kahpesihkar

VAHAGAT/LIHKOHISVUODAT

Leat go leamas lihkohisvuodas man geaZil fertejit doaktdra
lusa ja/dahje buohccivissui Edlihuvvot?

O o [ In
(7 Juo [C] In

Doaltara hisa Gallii

Buohccevissui ¢alihuvvot Gallii



VAHAGAT/LIHKOHISVUODAT (joatkka)

Jus juo, de makkar lihkohisvuodas(ide) leat dalkkoduyvon?
(russe oktit dahje moddii juohke linnjai)

Bargu  Ruokiu  Asttoaigt — In makkarge
Bitla........................ | dJ 0 dJ
Mohtorsikkel ............] dJ O O O
Muohtaskohter ............ [ O O dJ
Njealjejuvliatsihkkel ... O O O O
Traktor ... O | O 7T O
Gahecanlihkohisvuodat [ dJ ] O
Cuohpadanvahagat ...... O | O dJ
Eard ... 0 dJ O |

Lea(t)go lihkohisvuohta(dat) geahpedan bargondvccaid?
O Aibbas [] Belohahkii [T lifeai oppanassiige

BEARAS JA GIELLADUOGAS

Davvi-Norggas dsset mingga earddaduogas olbmot. D4t
mearkkasa ahte hillet manggalagan giela ja leat iesgudet
kultuvrrat. Ovdamearkkat cearddalas duogazii, dahje cerdii
leat diza, sami ja kveana.

Makkdr ruovttugiella lea/lei dus, du vahnemiin ja ahkuin/
adjain? (russe oklii dahje mangii)

Darogiella Samegiella Kveanagiella  Cara, ¢ilge

Eatnidhcis: [ O d |
Eatnieatnis: [] 0 O [
Ah¢iahcis: [ O O |
Ahcieatnis: [ O O O
Ahdis: O ] O M
Fatnis: I | O 0
Mus: D D D D

Mii lea du, ahicat ja eadnat cearddaduogas?
(russe oktii dahje moddii

Diru Simi - Kveana  Eara, crlge
Mu fearddaduogas lea: T} [J [ ]
Ahgi ecarddaduogdd lea: [ [0 [ |

Cani Cearddaduogas lea: [ O [ O

Maid logal iezat leat? (russe oktii dahje moddii)

Diza Sami Kveana Eard, Qlpe

-' O O O g
BARGOEALLIN/RUHTADILLI

Makkar bargu/eallinbirgejupmi lea dus? tusee okt dahje moddi
(O Fastabalka, ollesaigi
[T} Aigodatbargu

[ Bargguheapme

[ Fastabalka, oassedigi
[ tesbirgejeaddii calahusdoalli
[ Ruovtius

(] Boarrasiidoajus [ Bargonavecahisvuodaruhta

[JEara (eilge) .

BARGOEALLIN/RUHTADILLI {joatkka)

Sihtasitgo jurddagit farret dssangielddastat jus fallo dutnje
bargu eara baikkis?
Twe O

O Muhtun raje jagis | ] Eabpesihikar

Jus leat bargguheapme, muital man guhki leat barggu

ohcan: falmmut olles loguin)
(jagi)

(médnu)

jus leat iesbirgejeaddji calihusdoalli, makkar ealdhusas
barggat? (russc oktii clahje moddii)

[0 Boazodilis
[J Vuovdedoalus
[ Eard (ilge)

[J Guolasteamis [ fanadoalus

[0 Gavpedoaimmas
Gallis dsset du bearaggottis?

(galle olbmo) T

Man stuoris lea bearraga/bearasgotti bruttosisaboahtu jahkai?

71 vuollel 150000 ru. [J Ru. 150000-300 000
[J Ru. 301 000-450 000 [ Ru. 451 000-600 000
[ Ru. 601000 750000 [1 Badjel 750000 ru.

Man davja spealat makkirnu ruhtaspealuin nugo lotto, tihp-
pen, speallanautomahtat ja sullasa¢éain?

1 1-3 geardde mannui
[] 2-6 geardde vahkkui

[1 In goassige/harve
O Oktii vahkkui
[] Juohke beaivvi

Man olu spealat gaskamcaralacéat vahkkui?

O wuoltet 100 ru. vahkkai [ 100-500 ru. vahkkui
O 501-1000 ru. vahklui [ Badjel 1000 ru. vahkkui

GIVSSIDEAPMI

Givssidemiin oaivvildat go okta dahje moattis dutnje bahaid
mingii dadjet dahje dahket, ja dus lea vatlis iezat bealustit.

Leatgo goassige givssiduvvon?

[ Jue, manimus 12 manu O 1uo, ovdal

O In

Jus leat givssiduvvon, de mo leat givssiduvvon?
(russe oktii dahje moddii)

(J Bastalemiin
[] Vealaheaddji mearkkagumiiguin [] Eard

(O Badjelgeah&camiin

Sahtasitgo muitalit gos dit geavva/geavai?
(russe oktii dahje mocldii)

O Skuvlias
(0 Baikegottis

[0 Skuvlainternahtas [} Fidnocallimis

[[] Eara



Dato for utfylling:

Dag Manec At

1. SYMPTOMER

z
=

Hoster du omitrent daglig i perioder av dret?

Har du hatt slik hoste sa lenge som i en
3 méaneders periode i begge de to siste ar?

I I
oo o

Hender det at du er plaget av sgvnlashet?

Hvis ja, ndr er du mest plaget av sovnloshet?
(Sett ett elier flere kryss)
] Hesl

[ Hele drer [ Var [ Sommer [ vinter

Har du det siste dret vaert plaget av sevalashet |4 ~NO
slik at det har gatt ut over arbeidsevnen? O O

Er du stort selt forneyd med tilvaerelsen?
] Meget formneyd

[0 Ganske fornpyd

[ Litt misforneyd

7] Meget mistomgyd

Hender det at du i lengre perioder - A N
i minst 14 dager- er trist og nedfor? 0O O

Har du i de siste 14 dager folt deg ute av stand il a takle
dine vanskeligheter?

[ Nei [ Avogtil [] Ofte

Hender det at du faler deg ensom?
[ Nei [T Avop ul [} Ofte

[ Nesten hele tiden

2. KOSTHOLD NA

Vi vil gjerne sparre deg om hvor ofte du pleier a spise
enlelte matvarer. Tenk pa gjennomsnittet det siste aret. Sett
ett kryss pr. linje for antall ganger. Hvis du ikke husker nsy-
aktig, fyll ut sd godt du kan.

Hvor mange ganger i uken pleier

du a spise middag? Antall ganger

TILLEGGSS_PQRSM/'\L TIL HELSE- OG
LEVEKARSUNDERS@OKELSEN

Takk Tor fremmgie 1l helseundersokelsen. Pd denne
maien har du bidran il § skaffe ny viten ony helse og leve
kar i omrdder med samisk og norsk bosetting. Hoved-
formalet med undersekelsen bar vaert & skafie ny viten om
hjerle- kar sykdommer for & kunne forebygge dem. | til-
legg skal undersekelsen gi oss kunnskap om andre syk-
dommer og plager slik at vi kan lage en oversikt over folks
helse i Tylket. Vi her deg derfor svare pd noen sporsmal
om forhold som kan ha hetydning for disse og andre syk
dommer.

Det utfylte skjemael sendes i vedlagte svarkonvolull.
Portoen er betalt. P forhdnd takk for hjelpen!

Med vennlhig hilsen:
Senter for samisk helselorskning og
Nasjonalt folkehelseinstitutt

Hvor ofte pleier middagen a inneholde:

1 AW T 24 Upe e b 4w %
spedden ouel, o uks ke ukie ke

Fisk OO0 o0ogo
Kjostt thelt, oppimah) [:] D D D D D D
verkenfisk el kiptt [T [ O O O O O

Hvor ofte spiser du kokt torsk og sei til middag?

Aldn ¥ T 230 T 2 34
proar mmi nd. uie uke prouke

oooo0oooo
o000 ooo

Hvor ofte spiser du annen kokt fisk tit middag?

itk

OO0

Torsk (feks. fersk,
fettsaltet, 1okt, bokna)

Ser if cks. fersk, bokna)

Aldri 15 6-11 Tpe 23 v Lpr 24 pr
proar pr & ownd. wnd. ke ke

OO0 oooaoan

l'ete fiskeslag
if oks. kokt loks,
kveite, uer, roye,
mrel, sik)
Magrefiskestag - 1 O O O O O O
(1.eks. Aokt hyse/

kolje, abbos

gjedce, hart

Hvor ofte spiser du stekt fisk til middag?

Aldi 1-5 0 6-11 1 pr 23 D pe 24 pr
pr.ar prdr mnd. mnd uke  uke

Fele fiskeslag T T I T T 1 O T O
(1.0ks. stekt laks,
silcd 1aye, arct, sik)
Magre fiskeslag o0 ogog o 4o g
{f.eks. stekt sei, torsk,

abbou, gyedde, hart)

Hvor ofte spiser du fiskemat til middag?

Aldei 125 G611 Y 23 pro | 2

) pede prar mad. mnd, uke uke
Fiskekaker/boller/

pudding O oo0oCc oo
Fiskegraleng,
plukkiisk OO0 o0oon oad
Fiskepinner,

panert fisk . OO0 OgooCc oad




Hvor ofte spiser du fiskepalegg?

Al 1.1 P, 2-dpr 12 pn Sedm
prodar mnd. nnd. ke uli
Spekevsalien disk. . [0 171 1 1 [ [
Rokifisk .. ... 2} 1 O [ 1 Cl

(-
g
£l
Cl

O
O
]
t

]
g
(]
[J

Makrell i tomat .. . [
-
]

(]

o0l

Nadagl sild .. ...

[
tl

Kaviar ... . ..

Annet fiskepilepg

Hvor mange ganger pr. dr spiser du fiskeinnmat?
0 13 e

I I

7-9 1

Fiskelever ... .. 1 0

Rogn ... . 10 T VO A T N A O
Hvor ofte spiser du falgende retter?

Aldri 15 6-11 b 223 pro 1o

prode prodr o . uke

Pizza . oo o o o o
Spageui, pasaretier [ 1 [C] O O O O
Hamburgeribrod (] 121 3 O 121 )
Kiottkaker/

karbonader OO0 0O g o o
Peslsor .. . SO I T I I
Gryteretl oo o oo o

2k pr.

uke
(]
a
(I
(I
]
]

Hvor ofte spiser du rent kjott til middag (Ceks. koteletter,

steik, grytokjou, bilt, lilelR

Aldii 15 610 Tpr 23 pe 1
pear piae amd. md - uke

Kylling O g g & g
Svin OO0 0 8 0 4d
Okse/stonte oo >33O g O
Sau/lam 0 L T W A O
Flg (I O I e O I I A
Hval 0o el
Hvor mange egyg fra sjofugl spiser du pr. ar?

0 -3 40 7-4 10k

S R R B I B

Fvor ofte spiser du kjott av rein?

Antall egn

Alda -0 Tpre 20 pic 1 Yy
proar il omned ok IR
Kokt rcinkjol . T T 1 1 A Y A

thirlyongy

(]
T By O
S8 T O e B I Y

Hvor ofte spiser du andre matvarer av rein?

00 o ad

Stekt reinkjetl
thelt, skavet, oppmatt)

Rokt reinkjot

Torket reinkjotl

Alelit

» ar

0 O

O-11
3. ar

(I
[

b pr
mind,

23
i,
Blodmal av rein
Marghein .

Reinlunge

000
000
u
oooo
o000

Reintever .

24
uke

3143000

beope
tlie

(o
(I
(N
(]

i+ pr.
uke

odoo

Hvor ofte spiser du haer?

I pang tilsvarer 1 brodskive med syltetoy, tyttebar tl 1 por
sjon midkdag, 1 porsjon dessert, 1 glass saft, eller en t hvor
du-spisle friske bior.

Aldii 15 611 T 23 0 2 3.
Molter: proac prodr md. ond uke uke
Friske, Trosne, rorte | ] (3 (O L O [
Kokifkjopl syltetay  [C] O 0O & i

Tyttebaer:
O
(|

-

B
]

!
]

Friske, frosne, reste [

o

Koki/kjoym sylietoy 7]
Blabeer:

O
(I
[

(]
(]
O

Friske, frosne, rore []
Koki/kjopt syltetoy ]
Salt. .. .. ... .. [

Krokebaer:

ooo oo OO

HEREE
ooo

1
Cl

=1
[

|
I

I
[

L
Ll

Friske, frosne .
Salt.... .

Hvordan pleier du/ditt hushold d skaffe folgende rivarer tit
eget bruk? et e eller ficre kryssi

Spiser Hlel Delvis — Kjoper — Kjoper — Bylier
aldrif selv- sohe Pbutikk  prival oller fir
Kjoti: sielden forsynt forsynt
Rein......... I T
St [ e e O e e
Flg 00 T I O B [l (N
Fisk:
Ferskvann - [ L1 [ [ (W Il
Salvann . [ (N [l [ ] [.]
Beer:
Molier 0 U A Y B L]
Tywebaw [ 1 1 [

Hvor offe pleier du & jakte, fiske op plukke bar?

Aldii Sjelden Avog til - Aweav ritiden
Jakte rypersniivite 171 (7] [l {1
fakle storvilt o | [ [.]
Fisko (N (] l
Phakke haer [l [ [ (N

Hvor ofte har du spist et hovedmditid fra ditt busholds
jalkdt/fiske siste &?
Aldri 1-5
pr.

0O-11
pro

Fovedmdlid jakt ] O O [
Flovedmdliid liske T [ [ [

I
mnil.

23 1opr
mnd, ke

(1 I
a0 o

24 pr.
uke



3. KOSTHOLD | OPPVEKSTEN

Tenk pa maten du fikk hjemme for du flyttet for deg selv.
Hvis du bodde mesteparten av aret pa skoleinternat, tenk
pa maten du fikk der.

Bodde du pa internat (statsinternat eller privat) da du gikk
pa barne- og ungdomsskolen?

(1 Ja, ungdomsskolen
2} 1a, barneskolen
(3 Ja, bade bame- og ungdomsskolen

O Nei, ingen av delene
Hvis ja, hvor mange klassetrinn?

Hvor lenge var du pa internat i snitt for hvert klassetrinn?
O 1-3mnd. O 4-6mnd. [ 79 mnd.

Hvor ofte spiste du fisk og reinkjott i oppveksten?

Aldie 101 1 pr.
prdr mnd

2-3pi 1.2 pr 3.4 pr G
mnd. uke  uke  uke

OO0 o0oo oadg
0 B R I B

Kokt/stekt fisk
Remnkgett

Hvor ofte spiste du andre matvarer i oppvelsten?

Alder 1210 Tpr 223 prdpe 2pr 34w
pr. & mnd mnd. uke  uke  uke
Blodmat o0 000 g d
Sauekjoll I Y R I A
Kisttkaker, pstser 1) O3 (O 0O (I
rskemat . ... O O 0O O O O
mskeleverogrogn 21 3 (3 O O O O
Gra,pannekaker 1 O OO0 O O O O
A NE
Filde du medisinsk tran i oppvelsten? |:|
Fille du servert tran til for eksempel fisk
(i stedet for annet fett)? OO
Hvor ofte spiste du ville baer og planter i oppveksten?
Aldi 15 6-11 Tprn 23pn 120 3+ pr

prode proar oond. omnd uke  uke

Ville beer oo g oo o
Syregress T G A I O O
Kvann oo o o0oo oo

Er maten du spiser nd, forskjellig fra det du fikk i oppveksten?
[J Nei

[ Liu forskjelig

[ Ganske forskjellig

[ veldig forskjellig

4. NATTSPISING

Vikner du ofte opp for a spise etter at du
har lagt deg om kvelden?

Hvis «ja», besvar de neste 4 sporsmalene:

Nar har du oftest plagene? (Scu e efler flere kiyss)
[ Hele dret [J Var [ Sommer [ Host

Hva spiser du om natten? (Scit ett eller flere kryss)
[ Kjstt ] Bredmat [0 Godieri

Spiser du mer enn halvparten av dagnets
matmengde etter ki. 20 om kvelden?

Er andre i familien plaget med nattspising?
JA NEI VLT IKKE

O O O

Har du skiftarbeid, nattarbeid eller gar vakter?

5. OPPVEKST, FAMILIE OG VENNER

1 hvilken kommune har du bodd lengre enn ett ar?

Kommune:

1. Fodested: fra 0 arul
2. fra ar til
3. fra artil
4. fra arul
5. fra ar il

(IHvis du har bodd § flere kommuner, bruk eget ark )

Bor du sammen med cktefelle/samboer?

Har du delt eller daglig omsory for
Barn?
Foreldre/andre?

Hvor mange gode venner har du?
(De som du kan snakke fortrohg med og
som kan gi deg hjelp dersom du trenger det
Tel! ikke med de du by sammen med }

A NI
o d
] Vinter
{1 Annet

1A NI
oo
JA NEI
O
ar

ar

ar

ar

dr

A NE
0ood
A N
0o
0

Antall venner

Er du tilknyttet noen av de felgende menigheter/trossam-

funn; (Sei ett eller flere kryss)

] Mediem i statskirka

[ Den Lastadianske menighet
[0 Annen menighet

[ Ikke medliem av noen menighet

Faler du at du kan pavirke det som skjer i lokalsamfunnet

der du bor? (Sett hare ett kiyss)
[J Ja, i stor grad

[ Ja, en del

(7] Ja, i liten grad

[ Nei

[0 Har ikke forsekt



6. VERDITILKNYTNING
TIL ALLE: N

v det viktig for deg & ha kontakt med naturen?

Megel viklig Viktig, Lite viklig Flel uviktig,

(N ] [l []

Er ulnylting av naturen gjennom fiske, jalt og barplukking
viktig for deg?

Megel viklig, Viklig Lile vikiig, Helt uviktig

[ (- L Il

Er bevaring av slekis- og familietradisjoner viktig for deg?
Meget viklio Viktip, Lite viktig Flelt ivikiip,

( (-] Ll l.]

Hav du opplevd at cu er blitt mobbet eller diskriminert pa
grunn av din einiske (samisk, kvensk, russisk, 1amilsk. norsk,
i) balegrunn?

Svaerl mange ganger Noen ganger o sjelden gang Aldhi

Cl L l L]

Tror du al diskriminering av elniske minoriteter kan ha
nepative helsemessige konsekvenser?

Istor grad [noen grad IHiten grad — Absolutt ikke

(] [ [Z1 (]

Faler du deg pres
Fstor giad 1 noen grad

1t ut av naeringen din?
I iten grad Absoluit ikke

[l [}

7. TH. DEM MED SAMISK BAKGRUNN:

Er samiske Idestradisjoner vikiige for deg?
Megel vikiig Viktig Lite viktin Ilelt wviktip

[l (] [ [l

Hvilleen Lelydning hav doodii for deg?

Magel stor Slor Liten Ingen
Detydning betydning — hbetydning hetydning

1.3 () ] £l

Hva betyr hevaring og utvilding av det samiske spraket for
?

dep?

Megel stor Slo liten Ingen

belydning belydning — belydning belydning

(W -] I I

Lr det viktig for deg @ bo i et lokalsamfunn der du dagtig
kan mote andre samer?

Maepel vikiig Vildig, Lite viktig, Flelt uviktig

12 I [J [

Synes du at bevaring av typiske samiske naeringer er viklig?

fepel viklig Viklig Lile viktig el uviktig

-] (I (W ]

Er utviklingen av det muderne saiske skoleverket viktig for
deg?

Maegel viklig Vikiig Lite viklig Feh uviktig

Er det viktig for deg at samiske lokalsamiunn ber fi et star-
re innslag av moderne arbeidsplasser?

Maeget vikiip Viklig Lite vikdig, Flelt uviktig

I [} ] (]

Hva betyr samiske media (radio, TV, aviser, boker) for deg?

Megoel slor Slor lilen Ingen
berydning hetydning — betvedning, belvdning

[ L] (W W

Hva belyr moderne samisk kunst (billedkunst, musild, film
og tealer) for deg?

Moget ston Sto Liten Ingen
hetydning hetydning — betydning hoetydning

[ 1 t LI

Hvordan ser du pa at samislk samfunn og kultur med drene
har f&it en sterkere internasjonal kontakt?
Megel viklig Viklig Lite viklig Hell uviktip

(1 L) ] fl

Hva betyr Sametinget for dep?
Moeget ston Stor Liten Iheen
hetydning betydning  Detydning betydning,

[l I [ Ll

Opplever du forurensning av eller inngrep i naturen son en
trussel mot din samiske tilveerelse?

Istor grack — Inoen gradk Vhilen grad  Absolutt ikke

-] (1 [ |

Faler du ai den moderne utviklingen forieenger den samiske
kutturen?
storgrad Tnoen giad I iten grad  Absolult ikke

(N I ] ||

TAKK FOR HJELPEN!
HUSK A POSTLEGGE SKJEMAET | DAG!
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BN
Beaivi goas deavddat:
Beaivi Mannu Jahki
1. DAVDAMEARKKAT
Gosatgo masa beaivvalaZcat seames 8 WO 1N

O O

diggiid jagis?
Lealgo na gossan nu guhkd go 3 manu guokie

manimus jagi?

.0

Dahpahuvvago ahte giksasuvat nagirgeahtesvuodas? ][]

Jus juo, goas giksaduvat eanemus nagirgeahtesvuodas?
(Russe okt dahje moddu}
7] Miehla jagi

(0 Cakéal

[} Giddat
[ Dalvit

[] Geassil

VO IN

0o

Leatgo manimus jagi giksaSuvvon nagirgeahtes-
vuodas nu ahte lea Euohcan bargonavccaide?
teatgo canad duhtavas iezat callindiliin?

[ Hui duhtavas
7] Hirbmat duhtameahtiun

[J Hithmat duhtavas
[ Veahas dubtameahtun

JUO IN

ol

Geavvago ahte guhkit diggi - ainjuo 14 beaivvi
— leat vaivvis ja Slunddas?

Leatgo manimus 14 beaivvi dovdan ahte it ndkce coavdit
vattisvuodaidat?

[ m [} Muhtumin {TJ Masa oppa digge

0O vavja
Dovddatgo goassige iezat oklo?
[J i O Mubhtumin [ Davja

2. BORRAMUS DAL

Aiggo§eimmet dus jearratl ahte man davja lavet muhtun bor-
ramussorttaid borrat. Jurddas margimus jagi gaskameari.
Russe juohke linnjii galle geardde. Jus i muilte justa, de
deavdde nu bures go sihtat.

Gallii vahkus lavet mallasiid borrat? Gallin

LASSIGAZALDAGAT DEARVVASVUODA- JA EALLIN-
DILLEISKKADEAPMAI

Giiltu go bohtet dearvvasvuodaiskkadeapmdi. [2an lahlai
leat veahkehan héhkat odda dieduid dearvvasvuoda ja
eallindili birra guovlluin gos asset sapimeladcal ja ddzat.
Iskkadeami valdoulbmil lea leamas hahkat odda dieduid
vaihmovarrasuotnadavddaid birra, vai daid sahtasii easta-
dit. Iskkademiin galgat dasa lassin oazzut mihtu eard
daveldaid ja givssiid birra, nu ahte sahttt olbmuid dearv-
vasvuodas fylkkas bidjat vardosa. Danne bivdit du vast-
dit soames gaZzaldaga diliin mat sahttet feat mavssolaccat
daid ja eara davddaide.

Devdon skovvi saddejuvvo Cuovvu vasidankonfaluhtas.
Poito kea makson. Giita ovddalgihin veahki ovddas!

Ustidas dearvvuodaiguin
Sami dearvvasvuodachitkama guovdeas ja
Nasjonalt folkchelseinstitutt

Man davja lea mallasiin:

fegousuipd g, 23y g n T 4. A4

miannw vahkko vahkkin  vabkkue vabkkue vablkue

O 0O aao
o 0O 0O .

o 0 aao
o o0 0o

harve manom

Guolls O o 0O 9
Biergu | O O O

lobha,

ferdnejuvvon) L—J D D D

li guolli

iige biergy (7 O 0O O

Man dévja borat vugSon dorski ja saiddi mallasiidda?
I goassge teiV g g iy Ty g by
jabkdi manour mdonui vabkku vabkkn

O Ccoo o000

Dorski fomd. varas,
veatns sallepuvwon,
suovas, boahkis)

O Oooooadaao

Saiddi fomd. varas
hoahkes)

v

Man davja borat cara vugSon guoli mallasiidda?

mopeasspe 108 01 g B U Iy g

pabkae jabkar manne manea valikk vahkbe

Buoiddes
guollesortaid [ (2 ) 1 [0 [ L
tomd. luosa, bilda,

hahka, rivddu,

dispmoha, ¢uoviial

Ruoidna guolle
sortaid (ome.

divssufjuvssu,
vuskona, hivgpa,

I U Y I I T I B I

harry)

Man divja borat baiston guoli maliasiidda?

i poassge 1 g
|[abkd

o a

bty g LN ' B

Pk mdnngs ouinan vabbka vabkhue

oo oo

Buoiddes
guollesortiaid ]
fomidl. barston tuosa,
sallida, raveds,
dapmoha, cunviia)

Ruoidna

guollesarttaid [ I 1 O I O I N R

{omd} baiston
séidli, dorski,
vuskkona, hivgga,

liarrid




2. BORRAMLIS DAL (joatkka)

Man davja horat guolleborramusa mallasiidda?

(L TN TENEC 1. Gl

el il SO T LT

Guobegahkod/

bulldid/dearina | 701 M

Guollegia-
tinna/

guolterutta, 7] I Y S W R O

Guoltlesalkkiil/
skavubuvvon

suoh [ O O a0

Man davja harat guallesuvtti?

Pahbar i avoner Gabkha ahildas abide

Spibiker /
sdlleguob [] Ch o1
Stovasguoli O I

Makicalta tomahtas [ 1 171 |1
Sathisuvlti [ 7177 17

tomcl, stvarasallig,

tomdhiasallin

Meaddennjuvddus 7] 1 7 M
Lara guotesavlli [ 0o

Galle geardde jagis borat guollesiskkoZiid?

0 T 6
Guollevuonvasa o o
Meaddemnd (I I

Man davja boral ¢uovvovas horramusaid?

pak. . bl nanso. maoha: bl bl

Pissa < T I A O A O
Spagetti,
postahorramusaid ]

_‘._

L]
Lot
-
—_—

[ Tamburgera [abbis 7]

Biergogahikiid/
fearbonadaicl

Maritid

Kuiloborramusa

Man divja borat obba hiergpu mallasiidda (omd
divlpocaskasid <oarbeali, miitobierggu, biuta, deahhin

Bl

I esileme § T (TN )

bbb masn s s bbb bl

L
B
RENNE N

Muoneac v 7

Spiinni ]

!

i
Vauoksa/Sibiha ] |
Savzzaltabha | ] LLTT 1
Lalpga (] I
Falla [ N

0 ]
- oo

1
]

ol

Man davja borat bohccobierggu?

galdon e s bl il bl b

Visson hohceo
bierggu/hema 0 I T O WO I O
Baiston hohcco

bicigeu 0 I O B A
(Olles, ibppon,

tierdnejovvon)

=

Suovashicragu ) -
[ -

[ (W
Goikebiergge . ... ] [ |

i
1

Man davji borat eard borramusa hohccos?

il

Woeage Can bty
Pt palioc o e Lk bee sabbla

Bohccovarna
horramusa .

Addamiid . O

Bohcconjuokcama ]

ood

agoQ
opooQg

oooo
Jood
oog4d

L

Bohccoviioivasa |

Galle mearvaloddemant borat jahlai?
0 13 4G 79

Calle mani S I O A I

Man divid borat murjjid?
Oktii vastida 1 Libevajahas muorjemeastiuin, jonad |
maleslihiii, 1 bajalaslibudi, | glisa maihih, dahje ovita
maildkis goas borret varas mujiicl.
P T S T e ham

T stha ahilan ok oo vabblae vl boe
Luopmaniid:
Varas, galimmibiuvvon,
firrojuvvon 7l [ 1
Vuison/oston meastu [ [T |
Jonaid:

Varas, galmimihuvvon,
H1GjUVWOR i i

Mubson/oston meastt ||
Sarridiid:

Varas, galimmthuvvon,

lirropuvwaon | ]
Vussonfoston meastu ||
Naihll |}
Calippesmueijiick:

Varas, salmimhuvvon ||

| ] 1]
Maihlli 5 O O A

ta lavetl don/lave du daltodoaths hahkat cuovvovas
vuoddoavdnasiid iczat/iezas atod? (Russe obii dabye moddi

In ot Visen Belahalilar Ousil [PANTY tanuhat
NN hahiar hahlow Paedklan privilita dahje
I w/a [ a3z it

Bierggus
Boheco U1 0 [ ) R O R
Sivsza N N N I

Falgoa I I R N



tn hara Visot Belohahkii - Oastit Oasiit Lonuhat
poassipe/  hibkat  hahka havddas privithia dahje
hinve eZa wra aaziu

Guoli:
Saivaguoli . O o 0O 0 o (I

Mearraguoli [ O d O O ]
Murijjiid:

Luopmaniid (N (Il O D C ()
jonaid - - OO0 O O (I R R

Man davja lavet bivdit, guolastit ja murjet?

In goassige  Harve  Muhtumin Olu dstodipgts

Bivdit rievssahiid/

fudoziid . ... O o o (I
Bivdit fuodduid . [} O O | T
Guolastil O (Il (Il (Il
Murjet . 2.0 | O &

Man davja leat borran valdomillisa iezat dillodoalu sallasis
manimus jagi?

b goassige 15
jalkd

Valdomallasa bivddus [ O 0O00ogo
Valdomallasa
O OO0 gagoao

guolasteamis
3. BORRAMUS BAJASSADDAMIS

[N NR NN 23y g 2igp.

[ahk& manam mdea valikkui vahkka

Jurddas ruovttu borramusa birea ovdal go farrejit sierva. Jus
asset eanas oasi jagis internahtas, de jurdda$ borramusa
birra doppe.

Assetgo interndhtas (stdhtlainternahtas dahje privahta) go
vazzet mandid- ja nuoraidskuvila?

O Juo, nuoraidskuvllas

[ juo, mandidskuvlias

(O Juo, sihke mandid- ja nuoraidskuvilas

[ In goappage

Jus juo, galle luohka?

Man guhlkd ledjet internihtas gaskamearalacéat juohke
lwohkas? ] 13 manu [ 4-6 manu ] 7.9 manu

Man davja borre( guoli ja bohccobierggu bajasSaddamis?

t goassige 11080 b 2ag by

jabikan mioes manodi vabkkai vahkkui vahkkai

o000 0ao
O Ooooooa0o

ER TR

Vusgon/baiston guoli [
Bohccobierggu

Man davja borret eard borramusaid bajasSaddamis?

t goascige bltg g 23 Vg 28 34 g

jahkai  ovdnnm ovdnoui vabthui vahkkui vahbkoi
Varraborramusa . . .
Savzzabierpgu .
Biergogahkuid,
marffiid
Guolleborramusa .

Guollevuoivasa
ja meaddemiid

Suohkada,
hannogéahkuid .

00 00 00
OO0 00 OO0
O 0 o0 OO0
O 0 00 OO0
O o0 00 o0
OO0 00 OO0
0O 0O 00 OO0

JUO N

g d
g o

Man davja borret meahccemurjjiid ja Sattuid bajassaddamis?

Ozzolgo medisiinnalag trana bajassaddamis?

OZzzotgo trina omd. guolldi (card vuoja sadjii)?

opoassige LS50 bl g 23 by g

jahkd mannui manms velkkin vabkken vahkko

O Oooo0aoaoan
O OooOogoboai
O o0 4gooao

Leago borramus maid dél borat eardlagan go maid borret
bajassaddamis?

0 i

O Hui cardlagan

Meahccemurijiid
Jupmuid

Borranrasi

[ Veahds cardlagan
[ Hithmar eardlagan

4. IDJABORRAN

U0 IN

g o

Morihatgo davjd boradit manil go eahkedis
leat velledan? -

Jus “jua", vastit boahtte 4 gaZaldaga:

Goas leat dus davijimusat givssit? (Bija ovita dahje moadde niossa)
[ Michta jagi [ Giddat O Geassit
[ Cakeat [C] Dalvil

Maid borat ibidai? (Russe okti dahje moddii)

() Bierggu [} Laibeborramuga  [[] Njalgaid ] Fard

Boratgo eanet go beali jandora borramusas JUo N
manyil di. 20 eahleedis? . .. ... . O g
Givssiduvvojitgo caratl bearrais VO EAL N DIEDE
idjaborramiin? O O O
Leago dus bargovuorry, idjabargu dahje JUO N
vuoruid vaccit? ]

5. BAJASSADDAN, BEARAS JA USTIBAT
Man gielddas leat dssan gubkitgo ovtta jagi?
Gielda:
1. Riegadanbiiiki. . 0 jagi rijos jahkai
Do fa. . jagi rijes Jahkar
3o . I jagi rajes jahkai
4. . jagi rajos jahkai
L R jagi rajos jahkai
) UG IN
Asatgo ovitas ndittosguimmiin/closteaddjiin?
Leago dus beaivvala$ dahje juhkkon fuolahus: Juo 1

.00
-0 O

Mannai/manaide?

Vahnemiidda/eardide?

Galle buori ustiba leat dus?

(Geaiguin sablat oadjebasat hallal ja geat
sahtiet du veahkehit jus dan dardbasac.
Ale loga sin geaiguin ovilas dsat,

muhto eard fulkkiid gal) Galle ustiba



Gulatgo ovttage diid searvepottiide/oskkuide?
! B

tRusse okdii dabje ol

(7] Stibtagirka mictlahi

[[] Lestadianalag scarvegoddai

[ Eard searvepoddai

L1 miellabita ovttage searvegoltis

Bovddatge ahte sdhtat vaildwhit dan mii dihpahuvva baike-
BOTlis gos dsat? Ruse dusie okiiii

7] Juo, mubton muddui
[ in (7] I leat geahé¢atan

[T e, hai ola
1] Juo, unnan

6. ARVOCATNASUPMI

BUOQMHKAIDE:

Leago dutnje dehalas leat tuonddus?

tlirthmal Unnan Aiblbas
dehdlas Dehalas dehilad  deattoheapme

Leago luonddu dvikdstatlan nugo gualasteapmi, bivdu ja
murjen dutnje delvilag?

Hirbimat Unndn Aibbas
cdohitlad Dehalas dehilas  deanoheapme

Leatgo sobka- ja bearaarhevierut dulnje dehatadcat bisuhit?
Hirbmal Unnan Aibbas
dehilad Dehialad dehdlad  deattoheapme

[ [l (| I

Leatgo visihan ahte leat givssiduvvon dahje vealahuvvon du
cearddala duopdza (sdmi, fveana, ruoséa, tamila, diza jna)
geazil?

Flai mdngii Muhlumin Flarve I oppanassiipge

( ] (W L]

Jahlcitgo alle Cearddalag unnitloguid vealaheapmi séhtta
dearvvasvulitii cuoheat heajos guvlui?

Hui olu Mulstun Libkai Unndn I oppanassiige

[l [ [ Il

Dovddatgo ahte ealdhusastis leai duvdojuvvomin ere?

Hui olu Nahte Libkai  Unndn li oppanassiige

[l Ll ]

7. SIDHITE GEAIN LEA SAMI DUOGAS:

Leatpo simi bivitasvierut dutnje dehatalcat?

I irbmat Unnan Aibbas
dehalag Dehilac dehalas deattoheapme

t I I] (N

Maid mearkkaga dutnje duodiji¢

1 bt stoorr, Staoia Unthan

mearkkasopmi mearkkasupm mearkkasupmi- mearkkasupmi

(W Il (] [

I makkarge

Maid mearkkada dutnje siamegicla seailtuheapmi ja ovddi-
deapmi?

I makkame
rmearkkasupmi mearkkasupmi mearkkasapimi mearkkasupmi

(] I L] rl

Leago dutnje dehdlas assat hidikegottis pos heaivéladéat
sahtdl deaivvadit eard samiiguin?

Flithimat stuorra Sthorra Unnan

IHirbimat Uinnan Ahbas
dehilad Dehilas dehialas deatoheapme

1] (] (1 [

Leago du miclas dehilad ahte mihtilmas sami calibusat
bisuhuvvojit?

Hirhbmat Unniin Aibbas
dehdlas Dehitlag dehilas  deattoheapime
Leago dehdlad dutnje abte ovddiduvvo oddadigasas sami
skuvia?

Flirbmat Unnin Aibhas
dehilas Dehilas dehdlag  deatoheapme

Leago dutnje dehdlag ahte sdmi baikegottit berresit oazzut
canel oddaaigisad bargosajiid?

FFirthmat Unnan Aibhas

dehalag Dehdlag dehdlad  deatioheapme

[ (] 1] (]

Maid mearldasit dutnje sami medial (v, aviissat, pirjjit)?
Unnan
mearkkagupmi maeark mearkkadupmi measkkasupsmi

[.] I N (|

Maid mearkkaga dutnje odda sani ddidda {povvadaidda,
musihilkka, filbma ja tedhter)?

Hirbmal stuorra Stuong Homakkarge

upi

Hirbmat staorra Storna Unnin li makkirge
mearkkafpmi mearkivibupiod - mearkkafupmi- maearkkasupmi
I i1 (] L
Mo du miclas lea go sdmi servodal ja kabtuvea jagiid mielde

fea oZzon lagat rikkaidgaskasag oldavuodaid?
Hirbimat LInndn Aibbas
dehdlag Dehdtad dehdlaz  deatohcapme

tJ Il ] (]

Maid mearldasa dutnje Samedigpi?

| lirhmat stuorra Stuora [RITTRRTR I imakkdrae

mearkkastipmi mearkkasupmi meackkadupmi mesikk

Dovddatgo ahte nuoskkideapmi tuonddus dahje sisabahkken
tundui aitd du sami callima?

asupini

Hui olu Mubhtun 1ihkai  Unindan Ii oppanassiige

IZ] I-] I (2]

Dovddatgo ahte oddadigisad ovdancapmi duvda eret simi
fultuvrra?
Iui olu Muhtun [dhkai  Unnan li oppanassiige

(W (] L] (]

GHTU VEAHKE OVDDAS!
MUITTE SKOVEOTNE POSTET!
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Kjennskap til forurensningen {ra nikkelindustricn pa Kola har foruroliget mange i Sgir-Varanger. Det er i lgpet
av de siste drene godt dokumentert hvilke gkologiske effekter pa planter, fisk og dyr nikkelutslipp og
svoveldioksyd har hatt. Spgrsmilet om forurensningen ogsa kan ha gitt helseskader opptar folk i kommunen.
Disse forhold er bakgrunnen for en stgre helseundersgkelse som vil paga 1 Sgr-Varanger i perioden mai-
oktober 1994. Formélet med undersgkelsen er a kartlegge mengden av nikkel og tungmetaller i befolkningen, 4
finne utbredelsen av lungesykdommer og allergiske lidelser hos kommunens innbyggere, samt se pa mulige
helseeffekter hos barnel i Igpet av svangerskapel.

Denne undersgkelsen er faglig underlagt Institutt for samfunnsmedisin ved Universitetet i Tromsg, og den
gjennomfares i samarbeid med Statens helseundersgkelser, fylkesiegen i Finnmark og kommunehelsetjenesten i
Sgr-Varanger. Bide Sosial- og helsedepartementet og Miljgverndepartementet har bevilget penger til
undersgkelsen. Ved hjelp av bevilgninger fra Utenriksdepartementet vil det bli gjennomfgrt tilsvarende
undersgkelse pa russisk side av grensen.

Hver cnkelt innbygger mellom 18 og 69 &r fir nd et tilbud om en enkel helseunderspkelse. Vi ber om at du fgrst
svarer pa vedlagte sparreskjema og bringer dette med deg til undersgkelsen. Alle opplysninger vil bli
konfidensielt behandlet. Nar du kommer il undersgkelsen vil du bli bedt om & levere en urinprgve. Utstyr til a
samle prgven i utleveres pa fremmptestedet (det er ikke gnskelig at urinprgven tas med hjemmefra). Det vil bli
tatt blodprpve, og du vil bi bedt om & puste i ¢t apparat som kalles spirometer for & underspke lungefunksjonen
din. Det vil videre bli tatt et skjermbilde, og du mé vere forberedt pa & kle av deg pa overkroppen (ult unntatt cn
tynn trgye) i forbindelse med dette. For et utvalg av befolkningen gnsker 4 vi gjore en hudtest pé allergi.
Dersom du er en av dem som far tilbud om dette, vil du ved undersgkelsen {3 kiebet en lapp pd ryggen.
Resultatet av testen skal avicses tic dager senere, og tid og sted for avlesing vil bli avtalt pi forhand.

Dersom det viser seg ved denne undersgkelsen at du har en sykdom som du trenger behandling for, vil du bli
henvist til kommunelegen i S¢gr-Varanger.

For & kunne studere virkningen av sykelighet i befolkningen pé fengre sikt, vil vi be om samtykke til & bruke
diut personnummer for med visse mellomrom & jevafgre data fra helscundersgkelsen med opplysninger i
sykehusregisteret ved Kirkenes Sykehus, Kreftregisterel, Medisinsk {dselsregister og Dpdsdrsaksregisteret. Av
vitenskapelige arsaker kan del senere bli aktuelt & innkalle enkelte personer pé nytt. Dette trenger vi ogsd
tillatelse til.

Undersgkelsen er tilradd av Regional etisk komite for helseregion V og av Datatilsynet.

Undersgkelsen blir mest verdifull om fremmgtet er si stort som mulig. Vi hiper derfor at du har anledning til &
komme. Mgt selv om du figler deg frisk, eller om du er under legebehandling, eller om du er blitt undersgkt med
tanke pa astma/allergi i den senere tid. Undersgkelsen er gratis.

Undersgkelsen er frivillig og det er ogsd adgang (il & trekke seg pé et senere tidspunkt hvis du skulle gnske det.
Dersom du ikke kan mgte ber vi deg likevel om i returnere skjemaet.

Med hilsen
Institutt for samfunnsmedisin Fylkeslegen | Finnmark
Universitetet ¢ Tromsg
Kommunchelsetjenesten Statens Helseundersgkelser

i Spr-Varanger

Har du spprsmdl i forbindelse med undersskelsen kan du ringe Institutt for samfunnsmedisin f. 776 44 816



Innbydelse til undersgkelse for kartlegging av
FORURENSNING OG HELSE I SOR-VARANGER

Kjewere mottaker!

En spesiell "Miljpunderspkelse” vil nil bl gjennomigit
i Ser-Varanger. Formdlet med underspkelsen er d se
om det er sammenhieng meltom forurensning i
kommunen og befolkningens helse.

Tid og sted for frammgste er oppgitt nedenfor. Orienter-
ing om underspkelsen finner du pi baksiden av brevet.

Vi ber deg viere vennlig & [ylle ut vedlagie
sperreskjema, og ta dette med til undersgkelsen!

Undersgkelsen er viktig for biide din helse, og {or kart-
legging av miljsfaktorer i kommunen. Det er av stor
betydning at frammgstet blir sa Fullstendig som mulig.
Vi hiper derlor at du har mulighet tl  komme. Mt
selv om du fsler deg {isk, eller nylig har vaert hos lege.

Med hilsen

Kommunehelseljenesten  Fylkesleygen
Universitetet i Tromsg Statens Helseunderspkelser
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; LE FORHOLD
Kvinne [:]

Kjpnn:  Mann |__] Alder: |__.~J ar

Nasjonalitet:

I hvillien kommune har du bodd MER enn ett &?

Angi din alder:

fra L-J ar il -..:] ar
;;i Ardl | —qlli

Kommune: .

............................................ fra
.......................................... fral___|arul lz’u‘
B ot e fra L. __] ar il LJ ar
S, oottt fal Jaratla
B et e Irat. J ar il I—.J ar
Sivilstand: Ul ugin |_lain
| ]Skill ! ]I:nkc/cnkemnnn
_ Separert L_._] Sambocr

Hvor mange drs utdanning har du i alt,
ta med barneskole/folkeskole og ungdomskole?

Hvilken yrkesutdannelse har du?

Ior din navaerende arbeidssituasjon:

{_] hjemmevierende | deltids arbeid
heltids arbeid utcnfor hjemmet ] skolegang
ufgrepensjon L alderspensjon
1:] arbeidslecdig | attfgring

_Isykemeldt annen situasjon

IHar du hatt astma? :l |._|

Hyvis Ja, har astmadiagnosen viert stilt av lege?
Har du hatt astma i lgpet av de siste 12 mnd.?
Har du noen gang hatt piping (pipelyd) i brystet?
(Med piping menes hpye eller dype lyder som ogsd

kan veere svake).

Hvis Ja, har du nocn gang i lgpet av de siste 12
maneder hatt piping i brystet?

IE

JA NEI

LIS

Har du veert tungpustet i forbindelse med
at du hadde pipelyder i brystet?

Hvis Ja, blir du/ble du helt bra i pusten
mellom disse anfallene med tung pust?

LI

Har du hatt slike pipelyder nir du ikke
har vaert forkjglet?

L]
(]

(1]

Har du piping i brystet eller blir du mer
tungpustet enn jevnaldrende ved anstrengelse?

Har du piping i brystet eller blir du mer
tungpustet enn jevnaldrende i ra, kald luft?

Hender det at du vikner om natten med e
kortpustethet og tetthet i brystet? |_] |—]

JA_I NEI
Hvis Ja, kryss av om eksemet passer godt med noen av
fyslgende beskrivelser:

Har du hatt eksem?

JA NEl
a. Atopisk eksem cller "harnecksem':
fangvarig utslett med kige i et eller flere av
omridene
ansiki/knehaser/albuebgycerfankelledd/hindledd.

I

h. "Kontakteksem'':
eksem som komuer ved dirckte kontakt med
bestemie stoffer. Oppstér oftest pd hendene,
men kan ogsd oppstd andre steder pd kroppen.

Hvis Ja,
- oppstir cksemet pd hendene [_ | andre steder L |

NN

- hvilke stofTer gir deg cksem: metaller [_J, gummi lJ
leer I !, parfyme Ll vaskemidler !__J annet | l,

angi:

JA  Nid

L1

¢. Anncn form for ¢ksem?

Hvis Ja, hvilke?

Hvis du har svart Ja pa a og/eller b, har du hatt ey -
slikt eksem i lgpet av de siste 12 maneder? I _J | J
Har du fitt cksem eller utslett av & bruke grepynt
cller andre smykker, under spennen pd
klokkereimen eller under metaliknapper?

L]
(117

Har du hull i grene?




Hvis ja, hvor mange hull tolalt? hull

Har du hatt "hgysnuc"?

(dvs. allergiske plager fra nese og/eller pyne som
renning fra nesen, nesetetthet, nysing, klge i nese/pyne,
hovne pyne, "rade” yne. Plagene skyldes ikke bare
allergi mot hgsy og gress, mien kan viere fordirsaket av
kontakt med dyr, husstgy, matvarer og annet).

JA NEl

Hyvis du har svart Ja, har du hatt slike plager
de siste 12 mineder?

Kryss av hvis falgende pastander passer:
Jeg er allergisk,
men har ikke viert undersekt av lege for det. {
Jeg cr ikke atlergisk.

Kryss av om du har hatt overfglsombet/allergi de siste 12
méneder som passer godt med noen av de fplgende beskrivelser:

Jeg har han: andre

plager

hoste eller  plager fra
pipende pust - oyne/nese

plager
fra hud
ved kontakt med

- dyr {] D E
- gress, trar (pollen) L] I___] -._ ”_’
- blomster L] [._:j - [_’
- matvarey U [ f L I
- medisiner L] E__ r:
- innendgirs stpv [ ) 5

]
—

- andre stoffer
. [
- utenddrs forurensning

- arbeid i hjemmet

L

L OO0

U

- i yrket D
. 5 s . JA NEI
Har du noen annen form for overfalsombet/allergi
som ikke passer med noe av det som stir ovenfor?
Hvis Ja, hvilke?
JA NEI
Har allergidiagnosen(e) viert stilt av lege?
Hvis ja, angi hvilken/hvilke diagnose(r)?
JA NEI

Har noen i familien (foreldre, spsken) hatt astma,
"hdysnue", cksem, elveblest eller andre
sykdommer som dere tror kan skyldes allergi?

ITvis Ja - kryss av Mor  Far Sesken Barn Andre

Astmia.,
"Hegysnue" .. L

| KA ICT) | [_i
|
1 [

LT

e

_ LUFTVEISPLAGER _

Dersom du er usikker pi folgende sparsmil, kryss av for Nei.
JA NEI

o
0]

Hoster eller harker (kremter) du vanligvis
om morgenen?

Hoster du om dagen eller om natten?

JA NEI
Hoster du nermest daglig til sammen
3 mancder eller lenger i lopet av et ar?

Har du vanligvis oppspytt nir du hoster
cller harker om morgenen?

Har du vanligvis oppspytt i lppet av dagen
eller natten?

Har du oppspytt av denne type neermest daglig
i mer enn tre mineder hvert ar?

Har du i lgpet av de siste tre drene hatt

en periode eller mer med gkt hoste og oppspytt
som varte mer enn tre uker?

Har du vanskeligheter med a ga av andre drsaker
enn hjerte-lungesykdommer (f.eks. gikt)?

Blir du tungpustet ndr du mi skynde deg pa
flat mark eller gi i slak motbakke? !

Hyvis fa, blir du kortpustet nir du spaserer pi
flat mark sammen med andre pa din egen alder?

Hvis Ja, mé du stoppe opp for 4 puste nir du
spaserer i vanlig fart pi flat mark?

Blir du tungpustet nir du gir opp to etasjer
i vanlig fart?

Er du lungpustet nir du sitter i ro?

SYKDOMMER

Har du de siste tre drene hatt noen sykdom i JA NI
lungene som reduserte dine aktiviteter i en uke
clier lenger?
Hvis Ja, hadde du mer oppspytt enn vanlig under
disse sykdomsperiodene?
JA NEI

Hyvis Ja, har du hatt mer enn én slik
sykdomsperiode i lapet av de siste 3 ar?

Kryss av hvis du har hatt cler har en eller
{lere av fplgende sykdommer.

Hjerteinfarkt .o, S e vereronanennstreanenras [__
Hjertekrampe (anging)....ccovveeovnviinnan P L
Hjertesvikt {—
Lungebetennclse f

Kronisk bronkit
TubetKuloSe ..o e
Emfysem (utvidede langer) ..o,
Pleuritt (brysthinnebetennelse)....
Operasjon eller skade av brystkassen....................

RSOKELSE

Fikk du tatt skjermbilde mens du var:
USIKKER  NEI JA

ANTALL
Barn (0-10 ar) |

tngdom (11-18 &)

.



: 'YRKESFORHOLD

Hvilke arbeidsTorhold har du hatt lenger enn 1 ar?
(Skolegany skal thke tas med). Start med ditt ndveerende arbeids
Jorhold og gd bakover i tid, Angi yrke, varighet og type beduift,
Yrke

Vawighet. Type bednfy/

arbeidspliass:
| Fra 19 __J I
P . v 1 1] N N1 L S
3. e _Fran9 1l I9[_._ .
1
4 Farel Jal |
S _Frai9L_ |ul 19__:| _____________
—
6. FraloL_Jultoe._+ ____
7 _Falgl il 19

Har du viert utsatt for/vart i kontakt med noen av de

fulgende stoffer i arbeidslivet? 1A ANTALL AR

L[] [
[

Glassvatt/steinull

Asbest )
Steinstgv {: l
Nikkel | L ]
Lasemidler j _-]
JA NEL
Har du arbeidet ved A/S Sydvaranger? ] [

ITvis Ja - angi sled og antall ar.

Bjsrnevatn: Gruben [ ‘] ar
Vedlikeholdsavdehngen [ —I'n

Grovknuseren, forsepareringen, —
cller pukkverket

Vulkearbeid

Annet, angi

l;"n' Fiu_knuscrcn' —] r
I ir, Pcllelsvcrkc{l l i dr

Kirlkenes: J‘cml)zmcn'

Separasjonsverket '

Kaia ir, Vedlikcholdsavdelingen | ar
Vulkearbeid _l ar, Administrasjonen Lar
Amnet,angi ar

BOLIGFORHOLD

ITva slags hustype bor du i? ;
encbolig |__] tomannsholig/rekkehus [
blokk {_ l annet [__J

Flyttet 1nn i boligew/leiligheten dr l9l ~] Byggear l9l J

L. Jsk

l stk

Antall hoende i boligen/leiligheten:
Voksne og barn over 15 i
Barn under 15 &r:

Boligen ligger i et omride som passer med fglgende

beskrivelse: =
Trafikk: sterk| | middels[—__.] titel | ingenlj
JA NE!

L

Er det teppegulv pa ditt soverom?

JA NE]

L1
LI
LI

Er det fuktproblemer eller mistanke om
muggdannelse i boligen?

Bruker familien vanligvis ekstra luftfukter?
Har familien selv dyr?

Hyvis Ja, !_wilkc? _ _
hund || kau I'| andre || hvilke:

JA NE
Hvis Nei, har du omtrent daglig kontakt med dyr? r] D

Ja, ofle  Ja,av Ner
(hver uke) og 0l aldn

Har du i lgpet av de siste 3 méineder hatt
plager som du tror skyldes forhold med.. .
egen bolig (inncklima)? |_ U [ l

— arbeidslokaler/skolelokaler (inncklima)? D |_1 I—]

JA N

[

Bor du fast sammen med noen som rgyker?

Hvis Ja, hivor mange sigaretfer rgyker de

til sammen hjemme per dag? L_ ]anlall

: KOSTHOLD ' :
Har du regelmessig brukt drikkevann fra egen brgnn?
L Inei [7a- nvitke perioder? (oppgi din alder)

1. Fra [__E arul l__l ar Kommune: _
2. Fra I arul

1 arKommune: _

Hvor mye melk og hvilken type melk mener du at du drakk
i din oppvelst?

Antall glass (2 di) Type melk
per dag Meiesi- Ghrds-
0 12 34 56 7-8 9+ melk  melk

[ 1]
| L1 [

Hvor ofte spiser du mat som du mener stanmmer fra Sgr-
Varanger?

Barneir 5-12 &r
Ungdomsér 13-18 ar

Daghg  S-6ger 3-dggr 1-2ggr 1-3 ggr mindie  aldo/
pruke pruke pruke prmad enn ) g nesten
promnd  aldri

Kol S

Elgkigut I S A I A A R B A
Reinkjptt O 1 O I A A
Storfe 0 T I ) A I
Svin I _J |_] [___J lm] L:I |__i L:
Sau 50 0 e A I A O
Fugl 5T A I T O
Innmat fra vilt FJ L_] | _J |.,§ | D l_l
Fisk:

Laks 0 T R 16 1 ) A O A I
Oriethpr !.,' - ] L] I ] | | L-.] [_—_
Annen inn- _— . - - -
landsfisk !:_ T 0 B A N O O l__l
Saltvannsfisk ._l D | J Ll [_J D [_J
Bar/sopp: . I S
Br T I A I A I O O
Sopp 1 I O Y I A I O O
Jordbaer (N T O e I I N A N A



JA NEI
Tar du daglig kosttilskudd som inncholder selen? |
Hvilken type(r) kokekar/stekepanne bruker du til
matlaging?
daglig ukentlig sjeldnere

aluminium L—., L_l L__“

rustfritt stil L;J u L_.:l

jern i__i ] ;

teflon ; [ L

emaljert : [ ]

ROYKEVANER

JA  NEI
L
Reyker du i dag? [ | ]
. . . T
Hvis Ja, rgyker du sigaretter daglig? i
Hyvis Ja, hvor mange sigaretter per dag? stk
Royker du; filtersigaretter I
hjemmerullede sigaretter u/filter.
sigarillo/sigarer
pipe
papyrosa =
Hvor gammel var du da du begynte i royke? lar
JA  NEI

Dersom du ikke véyker i dag, rigykte du tidligere? |

Dersom du rgyker cller har rgykt sigarctter daglig, ber vi deg
om & fylle ut for hver ti-Arsperiode i livet hvor mange sigaretier
du antar at du i gjennomsnill réykte per dag i den perioden.
(Ta med bide filtersigaretter og hjemmerutlede).

Antall sigavetter hver dag

Alder 0 14 5910414 1519 204 25
19 o= : 5

202 ] P

039 | L . |

a9 L] L R

s0-59 ) L I N B

6060 ] 0] [ S

Hvis du rayker pipe, hvor mange pakker tobakk
(50 gram) bruker du i pipa per uke

(oppgi gjennomsnittlig antall)? pakker

FYSISK AKTIVITET

Hvor ofte er du fysisk aktiv i din fritid av minst 20
minutters varighet som forer til at du blir svett eller
andpusten?

Sjelden eller aldri
Ukentlig

Flere ganger i uka
Daglig

ANDRE FORHOLD

Lr du bekymret for forurensningssituasjonen

i din kommune? Mye
: Noe
' Ikke
Er du i sifall bekymrel for:  Svoveldioksyd ___‘
Nikkel J
Radioakiivitet

I

Heyspentledninger

JA  NEI
Tror du at forurensningen har gitt deg sykdom? I I =
Ilvis Ja, hvilken sykdom? __ _

JA NEI

Plages du av mprketida cller midnattsola?

Hvis Ja, angi hva slags plager:  MORKETID  MIDNATTSOL
Depresjon ... |
Sevaproblemer .

Annet, angi

JANEI
Har du bodd pa skoleinternat?
Hyvis ja, hvor gammel var du? Fra ar il ar
JA  NEI

Har en eller flere av hesteforeldrene hatt finsk
som hjemmesprak?

Er en eller flere av dine besteforeldre av finsk
slekt?

Har en eller flere av besteforeldrene hatt samisk
som hjemmesprik?

Er en cller flere av dine besteforeldre av
samisk slekt?

i SVANGERSKAP

Fyll ut for hvert bar opplysninger ont fedsclsar og fadscls-vekten
(fylles ut ogsa for dedfudte eller for barn som er dede senere i livet).
Dersom du ikke har Fsdt barn fortsetter dhe med neste spersmil.

Barn Fodsclsir Barnets fodsclsvekl

n A

[85)

L T

JA NEI
Har du hatt noen svangerskap som varte mindre
enn seks méineder, dvs. spontan abort?

Hvis Ja, hvor gammel var du ved fprste spontanabort?

anr

Hvor mange spontanaborter har du hatt i alt? antall

AT RS 48
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Vil du veere med pa femte
runde av Tromseo-underspkelsen?

Hvorfor en ny runde med
Tromsg-undersokeisen?
Det ble giennomfart store helse-
undersgkelser i Tromsg i 1974,
1979-80, 1986-87, og 1994-95,
Disse undersgkelsene har git
vikiig kunnskap om hjerte-
karsykdom og andre alvorlige
sykdommer, slik som kyeft.

Hovedhensikten med en ny
Tromsg-underspkelse er § se pi
endring i helsen til befolkningen siden forrige gang. V1 ser pd
opplysningene vi har om den enkelte, bdde data og resultater fra
analyser pé nedfrosset blod, og sammenholder det med eventuel]
sykdom som har oppstétt. P4 den miten leerer vi mer om hvordan
hjerte- og karsykdom, kreft og andre store folkesykdommer oppstar,
og hvordan de kan forebygges,

Hvorfor sper vi deg om & delta?
Vi spgr alle som mgstte fram til spesialundersekelsene i Tromse-
undersikelsen i 1994-95 og et utvalg av andre over 29 &r.



Alle som mgtie fram Ll spesialundersokelsene 1 1994-93, far tilbud
om en ny spesiatundersekelse. Denne undersakelsen gir blant annet
en bedre beskrivelse av hjertet og hovedpulséiven pd halsen og 1 magen.
og sier mer om tendensen til beinskjurhet. Denne o nderspkelsen
forcgdr ogsh pa Elisabeth-senteret i Tromsg sentrum, Du fir time ul
denne underspkelsen og opplysninger om den ndr du mgter fram il
helseunderspkelsen,

Sperreskjemaene

Med brevet som du har £ i posten nd, er det et spgrreskjema. Vi
ber deg om 4 Tylle ut dette skjemaet hjemime og ta det med deg nir
du meter iram til undersakelsen.

Hvis du er i tvil om hvordan du skal svare pi noen av sporsmalene,
tar du det std dpent. Personalet pi underspkelsen kan hjelpe deg
med utfytlingen.

Alle som meter frant til helseundersokelsen, {ir et tilleggsskjena,
med spgrsmil om ulike forhold som kan ha betydning for helsa.
Dette skjemaet fyller du wi hjemme og sender til Statens
helseundersokelser i den frankerte svarkonvolutien som du Fir
utlevert.

Fremtidig analyse av blod

Det blodet som fryses ned, skal bare brukes til medisinsk forskning
for 4 finne drsak (il sykdom. Dette betyr i de fleste ulfeller at vi
sammenligner data fra de som flir en sykdom med data fra de som
ikke F&r sykdommen. Vi vil da sapnmenligne data som allerede er
samlet inn med data fra nye analyser av det nediryste blodet.

Det kan ogsa viere aktuelt & analysere deler av arvestoffet som
finnes i de nedfryste blodecllene. Siden arvestoffet er vikiig for
regulering og ulvikling av mennesket, md vi ha kunnskap om arve-
stolf for & forstd hvorfor enkelte Gir sylkdom. Slike analyser bir bare
gjort etter at saken cr forelagt Datatilsynet og den regionale konnité
for medisinsk forskningsetikk ikke har mnvendinger mot analysen.




Hvor skal du mete opp?
Undersgkelsen vil for de aller fleste foregd
pa Elisabeth-senteret i Tromsg sentrum. For
poen av ytteronrddene | konununen vil
undersgkelsen forega lokalt, De det
gielder, fir beskjed i dette brevet.

Pa forsiden av sparreskjemaet som du fir §
dette brevet, stir dpningstidene for
helseundersgkelsen og ndr du har fitt time
til undersgkelsen. Kan du ikke komme pd
dette tdspunktet, er du velkommen til en
annen tid i dpningstiden for underspkelsen.
Du behgver ikke & gi oss beskjed om dete
~ bare mgt opp ndr vi holder ipent.

Hva géar undersgkelsen ut pa?
Troms@-undersgkelsen er i fprste rekke et
forskningsprosjeki. Ved & fglge opp s
mange som mulig fra underspkelsen

i 1994-95 fidr vi mange verdifulle
opplysninger om helse og sykdon i
Tromsgs befolkning.

Du som mgter far i tillegg sjekket helsen din i forhold i) visse syk-
dommer og risikoforhold. Har du hgy risiko for hjerte-karsykdom,
vil du 4 melding om dete,

Niir du mgter fram, vil personalet veilede deg gjennom helseunder-
spkelsen og svare pd spersmil. De méler hgyde, vekr og livvidde,
de tar blodprove av deg og méler blodirykket. De miler ogsé
lungekapasiteten din, tar en enkel syns- og styrketest, og miler
beinskjprhet.

Blodpreven kan senere bli analysert pi fettstoffer i blodet,
blodsukker,markgrer for betennclsesrcaksjoner, kosthold, hormoner,
fever- og nyrefunksjon samt beinmarkerer,



Nar kommer resultatene dine?

Cirka fire uker etier at du mgtte fram ti) undersgkelsen, far du ot
svarbrev i posten. Der far du blant annet vite dine verdier tor
kolesterol, blodurykk og blodsukker. Du fr ogsh mer informasjon
om de ulike risikofaktorene.

Personer med seerlig hgy risiko for hjerte-karsykdommer og diabetes
vil bli anbefalt videre kontroll hos egen lege.




Nar du mgter fram til helseundersgkelsen, vil du bli bedt om &
undertegne et samtykke der du sier deg enig i disse seks punktene:

& At vi kan kontakie deg med anbefuling om oppfalging, behandling
eller for § forebygge sykdom.

e Al vi kan be deg om i delta i lignende undersgkelser i framtida,
& At vi kan bruke resultatene i medisinsk Torskning.

& At resultatene (etter godkjenning fra Datatilsynel) kan seftes sammen
med opplysninger om deg i andre registre til bruk i forskning. Det
kan veere registre om helse, trygd og sykdom. Det kan ogsit veere
registre om inntekt, utdanning og yrke, samt opplysninger fra de tid-
ligere helseundersgkelser i Tromsg, Eksempler pd registre er Krelt-
registeret, Dadshrsaksregisteret og folketellingene. 1 disse tilfellene
blir navnet og personnummeret ditt fjernet ndr dataene blir analysert.

@ At blodpr#pven kan lagres og brukes 1 medisinsk forskning,
All bruk av denne prpven vil bare skje etter godkjenning fra
Datatilsynet og dersom den vegionale komité for medisinsk
forskningsetikk ikke har innvendinger mot det.

@ At blodpraven ogsa kan brukes ti] analyse av arvestofl,

Selv om du sier ja til dette nd, kan du senere ombestenune deg, og
be om & bli sletiet fra registeret, Blodproven blir da tilintetgjors.
Dt kan ogsd si nei il ett eller flere av punkiene. Datatilsynet har
godkjent denne femnte vunden av Tromse-undersekelsen. Den
regionale komité for medisinsk forskningsetikk har heller ingen
innvendinger. Vi behandler resullatene dine pé en fortrolie og
sikker mdte. Alle som arbeider med undersékelsen, har tausherspliki.



r ” Helse-

undersgkelsen

Ikke skriv her
EL3 (Konmune; 1Fylke) (Lands 15 (Metket n




Daérlig tkke helt god God Sveerl god
0 0d- 0 O
T
Har du, eiter har du hatt?: Alder fotste
gang
Ja  NEI

Kronisk bronkit/emfysem..........co.....ce.. 00
Diabeles (sukKersyke)..........cccccverenurnns oo
Benskierhel (OSteOPOIOSE) .......ovvirecrrens o0
Fibromyalgi/kronisk smertesyndrom........ O0

Psykiske plager som du har seki hjelp or [ [J

HIEHEINATK vvv.ievsressisisssconnsisersissanns 0o
Angina pectoris (hjertekrampe)........c..u.. Ooag
Hierneslag/Mjerneblodning ... o0
Fér du smerter eller ubehag | brystet nar du: JA  NEI
Gar i bakker, trapper eller fort pé flat mark? ............. aoa

Hvls du far slike smerter, pieier du da a:

Stoppe?  Sakine farten?  Fortsette i samme taki?
L O- WE
. JA  NE1
Dersom du stopper, forsvinner sinertene da
etter mindre enn 10 MINURErT ... viiinnininns 0O
JA  NEI
Kan siike smerter opptre selv om du er i ro?....... aad

KDON KFAT

Har en eiler fiere av dine foreidre eller sosken hatt:

Vel
Hierteintarkt (sar pa hiertet) elier AR NER e
angina pectoris (hjertekrampe)? ........cocovoene O O 0

Kryss av for de siektningene som har efter har
hatt noen av sykdominene: (Seft kryss for hver linjo)

Hierneslag eller Mor  Far
hjernebladning.............. d O
Hjerteinfarkt fer 60 ars

alder ... 0 ] ] ]
Astma...... D D D D D
Kreftsykdom - O 0 d O

Diabetes (sukkersyke) ] I O I R 1 I

Hvis noen siektninger har diabetes, i hvilken alder fikk de
diabetes (hvis for eks. flere sosken, for opp den som fikk
det tidligst i livet):
Votikko, Mois aider Fars nlder Brors alder
ikke ektueit

ad

Ingien
Bror  Secter Bain av digse

ad

ad
H]
ad
ad

Sost e
::Isd:r"7 Batne alder ;,t_E,

Under finner du en liste over ulike problemer.
Har du opplevd noe av dette den siste uken

(til og med i dag)?

(Sett ett kryss for hver linje) ponl  plege Coe e
Plutselig frykt Ulen grunf ..., o O d O
Feler deg redd eller engstelig . O D D D
Matthet eller svimmeihet a a ]
Feler deg anspent elier oppjaget .... O O O O
Lelt for & kiandre deg selv .............. O O O O
Sevnproblemer ... O ] ] O
Nedtrykt, tungsindig ...ccevvnivnienenne 0 0 O O
Foleise av & veere unyttig, iite verd O O O O
Foielse av at ait er el sitt................ 0 O O 0
Felelse av hapleshet mht. framtida. E'] [;] [;] E]

Hvor mange tenner har du mistethrukket? Antall tenner
(Se bort fra melketenner og visdomslenner)

Har du vaert plaget med smerter ogleller stivhet
i muskier og ledd { iopet av de giste 4 ukene?

Ikke Endol  Alvoslig

plaget  plaget  plaget
Nakkefskuldre O O
Armer, hender ... . E] D ]
@vre del av ryggen O O O
Korsryggen O O
Hofler, ben, fatler ..........oo..... O O O
ANdre steder ... rieonions 0O O 0

Har du noen gang hatt:

Brudd i handledd/underarm?......

Larhaisbrudd?.......cocvmiinimnceniinennnnine

Har du fait i iopet av det siste aret? (Sell bare ett kryss)
Nel Ja, 1-2 ganger  Ja, mer enn 2 ganger

Hvordan har din fysiske aktivitet vaert det slste aret?
Tenk deg et ukentlig giennomsnilt for dret.

Bssvar begge sporsmélene. .
Timer pr. uke
Ingen Under1 1-2 3 ogmer

Lett aktivite!
(ikke svelt/andpusten) ............. 0 0 O O
Hard fysisk aktivitet
(svetl/andpusten) ......aw e | O ] O

1 2 3 4

Ansté din vekt da du var 25 & gammel:



Hvor mange ars skolegang liar du
gjennornfort? Antall &r
(Ta med alle &r du har gatt pa skole ellor studert)

(O BHIKKES

Hvor ofte spiser du vanligvis disse matvarene?
(Sell elt kryss for hver linje)

Sield 1-3g. 1-3g 469 1-2g. 3g.el
}uldgn pl.mgd py.ukgo pv.ukge pv.dngg mer%ri:lng
Frukt, baer............. O O O O O O
Ost (alle typer)......... O O O O O O
Poteter...ciniienians O O O O O [l
Kokte grennsaker a a O a a O
R4 grennsaket/salat O a O a a O
reitisk (roks.laks, 1 0O O 0O 0O 0O
arret, makrell, sild) 1 2 3 4 5 8
Bruker du Kostiilskudd: Ja, daglig  Iblant Nei
Tran, trankapsier, fiskeoljekapsler..... a a O
Vitamin- og/eller mineraitilskudd ....... O O 0
Hvor mye drikker du vanligvis av folgende?
(Sett elt kryss for hver linje) 16 igoss 23  4gass
S"ddqn gless  prdag doass  el.mor
'adni pruke prdag prdag
Helmelk, kefir, yoghurt......... d 0 a a a
Letimelk, cultura, lettyoghurt O 0 O a O
Skummet melk (sur/sel) ...... a a a a d
Ekstra lettmelk ... .o 0O 0O O ad
Fruldjuice .. a O D D
o o O O
o O O 0O
1 2 a3 4 5
Hvor mange kopper kaffe og te drikker du daalig?
(Sett 0 for do typene du ikke drikker daglig) Antall koppor
Filterkaffe T
KokeKkaff@ATYKKANNEG ......uvcovrvnsrismrinensiomnes smnsssistsensonnes
ANNEN KAME ... cecve s recersccorcvieimsieroneresssssssas e e ssenrents
TE  1ererereenrriereteeter ettt a e s ettt st

Omtrent hvor ofte har du i lopet av det siste aret drukket
altohol? (Leltal og alkohollrill ol regnes ikke med)

Har aldri Har itke drukket  Noen f ganger  Omwent | gang
drudcket alkohol ajkohol siste ar smlcnm 1 manaden
1 O Os up
2.3 gan .1 ga 2-3 ganger 47
pr. r?tamgg i uga e i?lkaﬂ i gir;gef
Os Os - Os
Til dem som har drukket siste ar:
Néar du har drukket alkohol, hvor mange glass
eller drinker har du vanfigvls drukket? Antall
Omitrent hvor mange ganger i lopet av det siste
aret har du drukket sa mye som minst 5 glass
eller drinker i lopet av ett dogn? Antall ganger

Hvor lenge er du vanliyvis daglig

tilstede i et roykiyl rom?

Anlall hele timer

Roykite noen av de voksne hjermme
da dt VOKSTE OPD7eciieiirisiianiicissssmnssse s seniens o

Bor du, eller har du hodd, sammen med
noen dagligroyhere etler at du fylte 20 ar? ...

Har du royktroyker du daglig?.....

Hvis du ALRRI har roykt daglig;

Hopp ti! spersmal E11 (FUNKSJON OG TRYGGHET)

Ja, nd Ja, tidigero  Aldsi

Hvis du royker daglig pa, royker du:

Sigaretter? ... ieoienensn s

Sigarer/sigariios?.......coveeeinenieieonninn,

Hvis du fyar roykt daglig tidligere,
lenge er det siden du sluttet?

, hvor
Anlall &r

Hvis du royker daglig na eller har roykt

tidligere:

Hvor mange sigarelter reyker elier roykte

du vanligvis daglig?

Anlall sigarefter

Hvor gammel var du da du begynte &

reyke daglig?

Hvor mange ar til sammen har du
raykt daglig?

Alder i r

Antall &r

oOoods

a

[

Ville du folt deg trygg ved a ferdes alene
pa kveldstid i nzeromradet der du bor?

Ja

[Os

Litt wirygg

02

Nar det gjelder forlighet, syn og horsel, kan du:

(Set! elt kryss for hver linje)

Svaort ulrygg

Os

t‘J}en Mlo‘d lit  Mod storo Nei
G4 en 5 minutters tur ) ) -
noenlunde raski tempo? ........ [l O a O
Lese vanlig lekst i aviser,
evl. med Drller? wuuveurererioe O 0 o O
Here hva som bl sagt
i en normal samtale? ............. O O O O

1 2 a 4

Har du pa grunn av varige halseproblemer vansier
med a: (Sett ell kryss for hver linje) Ingen  Noen  Slore

Bevege deg rundi | egen bolig?
Komme deg ut av boligen pa egen

Delta ! foreningsliv eller andre
fritidsaktiviteter?

Bruke oflentlige transportmidler?

Utfere nedvendige daglige esrend?

hand? O

......... O

ad
D
O
O

ad

vansker vensker vansker

OooOo o0



har du seiv brukt: ingen 13 d eller

(Sett elt kryss for hver linje) ganger flere
Alimennpraktiserende lege ............... D D (1 T
Spesualist (pavat eller pa polikiinikk) O 0O O
Legevaki (privat eller offentlig) ......... O 0O 0O
Sykehusinnleggelse..........c.ccoccviueenns 0O o o0
Hjemmesykepieie .........coivriiveiinens O 0 O
Fysiolerapeut... ....ociceninciinnne g 0o o
Kiropraklor ......v.ceencmnuiniiccniicinninns O O 0
Kommunal hiemmehjelp .......coveernnee. | D O
TANNIBOE ..cov i ierircniesroseseosesnieseanens O o o
Alternativ behandler .....cc.oceceiivennne O 0O O

Er du trygg pa at du ian fa JA NEl  Vetikke

hjeip av heiseog hjemme-
tienesten hvis du trenger det? O 0. Os

Bor du:  Hjemme? O institusjon/bolellesskap? [,
Bor du sammen med: JA NEI
Ektefelie/samboer? ......c.coovvivirvinnes 0o
Andre personer? ..........couervernenns 00

Hvor mange gode venner har du?

Regn med de du kan snakke fortrolig med

og som kan gi deg hjelp ndr du Irenger det.

Tell ikke med de du bor sammen med, men la
med barn og andre slektninger. ................ceecne.

Antall venner

Hvor stor interesse viser fotk for det du gjor?
(Selt bare att kryss)
) .Swr . Noa Lt !ngen

O 0. Oo O« O

Usikkert

Hvor mange foreninger, lag, grupper,
kirkesamfunn e.l. deitar du i ?
(Skriv 0 hvis ingen)

Antall

Hvor lenge har du samiet bodd | fylket? ar

Hvor lenge har du samiet bodd | kommunen? ar

Hvor bodde du det meste av tiden for du fyite 16 &r?
(Kryss av for et alternativ og speslfiser)

Samme kormmune........ O

Annen kommune

(R 10, SO Siiseno i O = Hvilken:
Annet fylke i Norge....... [Js Hvilket:
Utenfor Norge............... [ ]« Land:

Har du flyttet i lopet av de siste fem arene?
Nei Ja, en gang Ja, fiere ganger

s O Oa

Med medisiner mener vi her medisiner kjept p4 apotek.
Kostlilskudd og vitaminer regnes ikke med her.

Bruker du? Na

For, men  Aldn
(Sett ett kryss for hver linje)

Medisin mot heyl blodtrykk....

a a
Kolesterolsenkende medisin.. . 0
Medisin mot osteoporose (benskjerhet) [ O O
INSUEN ... cocrvrenriciiriscensiieen L 0
| Tabletter mot sukkersyke ... [ O
Hvor ofte har du | iopet av de siste 4 ukene brukt L

foigende medisiner? lkke brukt Sjelchere Hveruko,
(Sett ott kryss for hver linje) 4=='°’ onn fver - men iike

uke daghg
Smertestiliende uten resept.......
Smertestiliende pa resept..........
Sovemedisin.......oieiniiresenions,

Beroligende medisin ...

Medisin moi depresjon....

~000000Og
-O00000oO
LO00000

Annen medisin pa resept ...,

ikkond  brukt

Daglg

| Angi navnet pa de medisinene du bruker pa, og hva grunnen

er til at du tar medisinene (sykdom eller symptom):

fe iSit Hvor lenge har du
. (Kryss av for hvor lenge du har brukt medisinen) et "gnimm
Navn pa medisinen: Grunn Ul bruk Inntif | Ettér
i(ett navn pr. linje): av medisinan: 1 8r  |oller mar
Dorsom dot ikko or nok plass hor, kan du fortsetto pA ogot ark som du loggor vod.,

R 4 A 1 RAR

- ) A R

Hvor gammei var du da du fikk

|menstruasjon alier forste gang? Alder i &r
Hvor gammel var du da
menstruasjonen siuttet? Alder i &r
Hvor mange harn har du fodt? Antall barn
1 antall
Bruker du, elier har du brukt ostrogenmedisin? 47 fotaft
Aldi Fer N
| Tabletter elier plaster .................. OO0 Qg
]

[Krem elier stikkpilie ......
|
:Hvls du bruker ostrogen; hvilket merke bruker du na?

JA  NEF

S

Har du noen gang brukt P-pilie? ... .

9000 - Beyer-Hecos 02.01
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Helse-

undersgkelsen

. Personlig innbydelse

Jike skriv her: 1
5.3 (Kormmune} (Fylke} (Land)
9.3 (Vicksomhel) 9.4 (Yrke) 18.7 (Merke)



41: EGEN HELSE

1.1 Hvordan or holsen din n&? (Sett bare eft kryss) .
Dadig tikko holt god God Sveert god
O+ - Os O
1.2 Hardu, eller har du hatt?: Aldor tarsto
Ja ngo P
ASIMA.. .. e D E]
Hoysnue......cceeni e st [:] [:]
Kronisk bronkit/emlysem.........c.cccnveeene D [:]
Diabetes (sukkersyke) ....... ... D D
Benskjorhet (0s1e0porose)............e.e D E]
Fibromyalgifkronisk smertesyndrom....... L] []
Psykiske plager som du har sokt hielp for ] [
Hjerteinfarkt [:] E]
Angine pactoris (hjertekrampe) .............. [:] [:]
Hjemeslag/hjemebladning .........coevecrnnn [:] [:]
1.3 Har du morkot anfall med plutselig endring | SN
puisen oller hjortorytmen ajste 4rot?......cceeieiens [:] [:]
1.4 Far du smortor oller ubohag | brystet nr du: Ja  NEI
Gari bakker, trapper eler fort pa flat mark?.............c... D D
1.5 Hvis du far sliko smerter, ploior du da &:
Stoppo? Sakino farten? Fortsalta i scamme takt?
0 0 s

1.6 Dorsom du stoppor, foravinnor smertone da

atter mindro enn 10 minutt

1.7 Kan slike smertor opptre solv om du er | ro? ..

JA

ad

JA

ad

- 2. MUSKEL OG SKJELETTPLAGER i

2.1 Har du veort plaget mod smerter oglelior stivhet
| muakler og ledd i lapet av de i
(Varighet angis bare hvis du har hatt plager)
kko Endd Slerkt

plagel  plaget  glagel
Nokkelskuldre........... O g ad
Amer, hender ........... E] D D
Dvre del av ryggen ... O D O
Korsryggen........c..... o o g
Hofter, ben, fetter ...... [:] D [:]
Andie steder............. [:] [:] D
1 2 3
2.2 Har du noon gang hatt: JA  NEI
Brudd i handiedd/funderam? ........vecoce. [1 L]
LAthalsbridd? ..o iesneenessssssere. L [

v
Inntil 2 uker
2 ukor  dlor mor

:-O000O0O0O0.
SOOO0OO00O0O

E

or
gang

3. ANDRE PLAGER

3.1 Under finnor du on liste over ulike problemer. Har du opplovd

noo av dotte (til og med | dag)?

(Sett ot kryss for hver plage) ke LIl Gansko Vokip
plagot plagt mye  myo

Plutsslig frykt uten grunn..........ceveinnns [:] [:] D D
Felor deg redd eller engstelig............c.... E] [:] [:] [:]
Matthet oller svi lhet O O g O
Folar deg anspent eller cppjagst.............. [:] D E] E]
Lett for & Klandro deg 9elv......ouueeeienis E] [:] E] E]
SevnprobAemer, ... v [:] [:] E] [:]
Nedtryki, tungsindig......ccocceceerienne [:] [:] D D
Felelse av & vaare unyttig, lite verd .......... O D D E]
Falelse av atalt or 6t slit...........ovre e ] E] O E]
Folelse av haplashet mht. framfida .......... D D D [:]
1 2 3 4

4. BRUK AV HELSETJENESTER e

4.1 Hvor mange gangor do aiste 12 minedono har du selv brukt:

(Sett ett kiyss for hver linjs) Ingon o;rgm 4' lg(n:r
Allmennpraktiserende lege .... .......cccoevven O 0O d
BOUHISIONS ... oo srrresmerrerirsn O 0 O
Psykolog eller psykiater........ oo L] (] [
(privat eller pA polikiinikk)
Annen spesialist (privat efler pa poliklinildc) D [:] D
Legevakt (privat ellor offentlig).................. O 0O 0O
Sykehusinnleggeise ... . [:] O D
Hiemmesykepleie O 0 0
T Fysiolorapettt ... v cooveeceriicerenicnions [:] [:] E]
Kiropraktor O O 0O
TanNege ....... vovv vecvvrei e s E] [:] I:I
Altomativ behander.......... v cces e e L] [ [

' 5. OPPVEKST OG TILHORIGHET ‘

5.1 Hvor longe har du samlet bodd | fylket? ar
(Sett 0 hvis mindre enn et halvt dr)
5.2 Hvor longoe har du samiet bodd | kommunon? ar

(Sett 0 hvis mindre onn et halvt 4r)

Hvor boddo du dot mosto av tiden for du fylte 16 &r?
(tayss av for otf alternativ og spesifiser)

O

5.3

Samme kommune......

Annen kommune
i fylket.... . Dz Hvitken:

Annet fylke i Norge ... [Ja  Huvilket:
[Ja vend:
5.4 Har du flyttet | lopet av de siste fom reno?

Nei Ja,engang  Ja, flere ganger

O, 0. O,

6.1 Ansli din vokt da du var 25 &r gammel:

Utenfor Norge

L

hele kg



7. MAT OG DRIKKE
74

72

73

74

75

78

17

78

79

Hvor ofte spiser du vanligvis disse matvarone?

(Sett ott kryss pr. linje) Solk(}on 1ag 13g. 469. 12g 3gd.mox
1

n pamd pruko  pruko  prdag  peelag
Frukt, besr .0 a D D D D
Ost (alle typer)............. E] E] E] E] D E]
Potetor..... covvivenn D D E] D E] D
Kokte grennsaker ........ O D D D D D
R4 gronnsaker/salat .... [:] [:] [:] [:] [:] [:]
retiis ok iaks, O O 0O O O 0O
orret, makroll, sild) 1 2 3 4 s 6
Hva slags fett bruker du oftest? (Sett ett kryss pr. linje)
Bruket  Mowri-  Had  Mykdell
ikko  smar  masgarn margann  Oler  Annel
Pé brodet. ., D D D E] D
| matlagingen .......... D [:] E] [:] [:] E]
1 2 3 4 5 [
Bruker du folgende kosttilskudd: s, dagliy  Idant Nui
Tran, trenkepsler, fiskeciskepster?..... 1 O [
Vitamin- ogloller mineraltilskudd?......... [] O O
Hvor mye drikker du vaniigvis av folgende?
(Sett ot kiyss pr. linje) Sidon  1-6  1glass 23 dgass
akli - glass  prdog  gloss ol mer
pr.uko prdag  prdag
Helmelk, kefir, yoghurt....... . . O D D D a
Letimelk, cultura, lettyoghurt .. D [:] [:] [:] [:]
Skummet molk (sur/set)..... ... [:] D [:] [:] E]
Exstrafotmelke. oo o 1 1 0O 0O 0
Frukfjuico ... D D [:] D O
VBN i e e - D [:] D D D
Faris, Ramlesa el....cccoe .o [:] D D D D
Cola-holdig 1oskedfikK ......... O oo g g
Annen brusAeskedrikk ....... ... O a a D a
1 2 3 4 5

Drikkor du vanligvis brus/cola: Med sukker [:] 1 Uten sukker[] 2

Hvor mango koppor katfe oy to drikker du daglia? Antall kopper
(Sett 0 for de typene du ikke drikkar daglig)

Filterkatfo

Kokekaffoftrykkanne

ANREN Kaflo ... ot

Te

Omtront hvor ofte har du | lopot av dot siste érot druitket alkohol?
(Lettal og alkoholiritt of regnes ikke med}

Her akin Har iiko drukkot Noon th ganger  Omtionl 1 ing
drukkat akohol akohd sisto &r sialo &r imdnodon
1 0. O O
23 gangor ca. § gay 2-3 ganget 47 jor
. indned 1 u& ! juka |°u(l?ag

s O s

O-
Til dem som har druldet siste ar:
Nar du har drukkot alkohol, hvor mange glass
ollor drinker har du vanligvis drukkot? Antall

¢ hvor ganger | lopot av dot siste
#rot har du drukket a4 mye som minst § glass
ollor drinker | ispet av ett dogn? Antall gangor

740 Nar du drikker, drikker du da vanligvis: (Sett att eller flere kiyss)

Bronnevin

O

[4]] Vin
O O

8. ROYKING .

8.1

8.2

8.3

8.4

8.5

8.6

8.7

Hvor lenge er du vanligvis daglig
tilstedo i roykfylt rom? Antall hele timor

Ja NE

g 0O

Roykte noen av de voksne hjommo
da du voksto opp?

Bor du, olier har du bodd, sammon med
noen dagligroykere otter at du {ylto 20 &r? ........ o G

Ja, nd  Ja,tdigore
Har du royktiroyker du dagiig? ........ueceee | (]
Hvis ALDRI: Hopp til sporsmél 9 (UTDANNING OG ARBEID)

Adn

a

Hvls du royker daglig nd, roykor du: NEJ
SIGANBUOIT ..o.cevooimneimiiesnessmrre b ot ba e ronas s s

Sigarersigarillos?

ooos
OOod

Hvis du har roykt dagllg tidligero, hvor

lenge or det siden du siuttet? Antall 4r

Hvls du reyker daglig né eilor har roykt
tidligera:

Hvor mange sigaretier royker eller roykte
du vanligvis daglig? Antall sigarstior

Hvor gammel var du da du begynte &
royke daglig? Alder i &r
Hvor mange 4r til sammen har du reykt

daglig? Antalf dr

9. UTDANNING OG ARBEID : :

9.1

8.2

9.3

9.

>

8.5

8.7

Hvor mange &rs skolegang
har du’ gjennomtort? Antall dr
(Ta med aflo 4r du har gétt pé skole eller studert)

Er du i innektagivende arbeld?

Nei Ds T

dall

dafutid (D1 da, dettid (J2

s Aot

Boskrlv virksomheten pé det arboid: a g
dor du utforte Inntektsgivende arbeid i longst tid de
sisto 12 mnd. (Foks. ragnskapsbyré, it kol
barneavd, pa sykohus, snekk
dagligvarehandel o.1.)

Virl
Hvis pensjoner!, skriv tidligere hovedvirksomhot og yrke.
Gjolder ogsd 9.4

L etord bilvarkstad
, bilv , bank,

ot

Hvlikot yrkeltittol har eller hadde du pi detto arbeldsstedot?
(F.oks, sekretear, lsror, industriarbeider, barnoploier,
mobslsnekker, avdelingsleder, selger, sjdfor o.l.)

Yrke:

Arbeider du | ditt hovedyrke som selvstendig, som ansatt
ollor som familiomediom uton fast avtalt lonn?

Selvstendig Ansatt Familemedlem

H] a

Menor du at du star | faro for & miste ditt
navarondo abeld oller inntokt de nsermeste
2 Arono? ....o.oe-

JA

a

Mottar du noen av foigondo ytelsor?

Os

Sykepenger (er sykmeldt)

Alderstrygd, fortidspensjon (AFP) dller
fattepensjon

Rehabiliterings-/attfaringspenger . ...
Utarepensijon (hel eller delvis)........c.ccocecnreeiiiennns
Dagpenger under arbeidsledighet...........covicin
Sosialhjelp-510nad ... ettt

noooBboagd

Overgangsstenad for enslige forsargere..................



:10:MOSJON OG FYSISK AKTIVITET it
10.1 Hvordan har gln fyslske aktivitot { fritiden veort

T
Tenk deg et ukentlig gjennomsnitt for dret.
Arbeidsvei regnes som fritid. Besvar begge sporsmélens.

Timer pr. uke
Ingen  Undar 1 12 Jogmer
Lett akiivitat
{lkko svetVandpusten).... D D D D
Hard fysisk aktivitet
(Svett/andpusten)........ D D [:] [:]
1 2 a 4

10.2 Angi bavogolsa og kroppslig anstrongelse | dig {ritid, Hvis
aktivitoten variorer mogat f.eka, meliom sommer og vintor, s4
ta ot gjennomanitt. Sporamélet gjolder bare

(Sott kryss i den ruta som passer best)

Leser, ser pa fiemsyn eller annen
Stlosittonde bOSKIMIGESe?.......c.nrrromrevrcrrr s L] 1
Spaseror, syklor eller boveger dog pa
annen mate minst 4 timer  uka?.... S A
{Her skal du ogsa regne med gnng oller

sykling til arbeidsstedet, sondagsturer mm.)

Driver mosjonsidrett, tyngre hagearbeid 8.1.7.
(Mork at aktivitelen skal vare minst 4 timer | uka)

Oo

Trener hardt eller diiver konkurranseidrett
regelmessig og 7 e

11. FAMILIE OG VENNER

11.1 Bor du sammen med: JA NE)
Ektefoliefsamboer?

11.2 Hvor mange godo voenner har du? Antall venner

Regn med do du kan snakko fortrolig med

og som kan gi deg hjelp dersom du trenger det,
Tell ikke med de du bor sammen med, men

ta med andre slekininger.

11.3 Hvor stor intoresse viser folk for det du gjor?

(Sett bare ett kryss)
. Stor _ Noe AL ingen Usikkert
interesse  inleresse  interesse  inleiesse
1 2 3 D 4 E] 5
11.4 Hvor mango foreninger, lag, grupper,
kirkesamfunn o l. doltar du | p4 fritiden? Antall

(Skriv 0 hvis ingen)

11.6 Folor du at du kan pavirke dot som skjor i
lokalsamfunnet dor du bor? (Sott baro ot kryss)

Ja, istor grad  Ja, en del Ja, i Men grad Net

D' DZ DO [:]4

Har ikke
forsokt

Os

12. SYKDOM | FAMILIEN

VET
NEF IKKE

.0 0 O

12.2 Kryas av for de salektningeno som her eller har
hatt nooen av sykdommono: (Sett kryss for hver linjo)

12.1 Har on ellor floro av dine foroidre ollor sosken JA
hatt h}enolnlafkt (24r p4 hjortot) ollor
angina poctoris (hjertekrampe)?...

Ingen
Barn av disse

: Mor Far Bror  Saster
Hometiosni ... 0 O O O
H(enemfalkt fer 60 ars
elder... B, [:] D [:] [:] D
ASING e E] O O o o o
Kroftsykdom ................ [:] ] ] O O D
Diabetes (sukkersyke). D D D D O D

12,3 Hvis noen slokininger har diabetes, | hvitken alder fikk do
(hvls for oks. floro aosken, for opp don som fikk det
tidiigst | livet):
Vet ikke, Mors aldar

ikke aktueht

g

Fars alder

Brors alder Sasters alder Barns akder

13. BRUK AV MEDISINER. - e

Mod medisinor mener vi her medisiner kjept pé apotek.
Kosttilskudd og vitaminer regnes ikke med her.
N For,mon AW

13.1 Bruker du? T ikona brukd
Medisin mot hoyt blodtrykK .o, 1 (1 [
Kolesterolsenkende medisin ... .0 0O O

e e DL 1
(Sott ott kayss pr. linjo) bustaso onnivor  mon o
Smentestillends uten resept..... D [:] [:] [:]
Smertestiliende pa resept......... O D E] ]
Sovemedisin ..... g o0 O ad
Beroligends medisin ................. O O a O
Medisin mot depresjon ............. a O O ]
Annen medisin p& resept.......... [;] [;] E] Ed]

13.3

For de medisinono som du har kryssot av for | pit. 13.1 0g 13.2,
og som du har brukt [ lapet av de siste 4 ukene:

Angi navnet og hvilken grunn det er til at du tar/har tatt
disse (sykdom eller symptom):
{Kryss av for hvor lenge du har brukt

disinon)

Hvor fange har du|

brukt rrrxlsimm
Navn p& medidinen: Grunn tii bruk Inntil | Ettar
(ett navn pr. linje): av medisinon; 1 8r pller me

Oobooooono
OO0ooOooogo

Deisom dat ikke er nok plass hos, kan du forisotia p4 agot ark som du Inggor vad.

RESTEN AV SKJEMAET SKAL BAHE

BESVARES AV KVINNER

Hvor gammel var du da du fikk

menstruasjon eller forste gang? Alderi &r

Hvis du ikke longer far monstruasjon,
hvor gammol var du da den sluttot?

Er du gravid n&?
Ja Nei

O 0O

Hvor mange barn har du fodt?

Bruker du, eller har du brukt?
(Sett ot kryss for hver linje) NA  For, men ikke

P-pille/minipille/p-spreyte............ E]
Hormonspiral (ikke vanlig spirai) D D
Qatrogen (labletiar eller plaster) D E]

o 0O

pstrogon:
Antall &r

14.7 Hvis du bruker p-plile, minipille, p-aproyte,
hormonspliral eller ostrogon; hvifket merke brukor du?

Alderi r

Ovor fruktbar
alder

O

Usikker

(s

14.4 Antall barn

14.5
Aldri

ooono

Dstrogen (krem oller stikkpiller)

14,8 Hvls du bruker/har brukt
Hvor lenge har du brukt dette?
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Tilleggsspersmal til helseundersokelsen
i Troms og Finnmark 2001-2002

Hovedformalet med Helseundersgkelsen er & skaffe ny
kunnskap om hjerie-karsykdommer for & kunne forebygge
dem. | tillegg skal undersekelsen ake kunnskapen om
kreftsykdommer og plager som f.eks allergier, smerter |
muskulatur og nervese lidelser. Vi ber deg derfor svare
pa noen spersméal om forhold som kan ha betydning for
rislkoen for disse og andre sykdommer.

Skjemaet er en del av Helseundersgkelsen som er god-
kjent av Dalatllsynet og forelagt Regional komité for
medisinsk forskningsetikk. Svarene brukes bare il
forskning og behandles strengt fortrolig.

T4. LOKALMILJ® OG BOLIG

1.1 | hvilken kommune bodde du da du fylte 1 &r?
‘Hvls du ikke bodde | Norge, oppgl hvilket land
stedet for kommune)

1.2 Hvilken type bolig bor du 1? (Sett bare elt kryss)

ENEBOHGAVIIE .. eerveesssrsmes s s [y
GArdsbruk .....ococeemrinimininiicnnnin. D 2
Blokk/terrasselellighet W
Rekkehus/2-4 mannsbolig D 4
Institusjon/omsorgsbollg .. D 5
Annen bolig ... Os

1.3 Hvor stor er din boenhet? kv (brutto)

1.4 Er du plaget av: (Sett ett kryss for hver linje)
lkke Endel Storkt
plaget plaget plaget

Fukt, trekk eller kulde | din bolig ...
Andre former for darllg Innekilma
Traflkkstoy (biitraflkk eller fly) .....cccoices

Annen stay (bedrit, byggeplass e.L)..... a

Nabostey
Darlig drikkevann ...
Luftforurensning fra traflkk ......coveinees d
Luftforurensning fra ved-, oljefyring, fabrikk e.l d

ooocoOooOod
ooocooOog

1.5 Hvilket hjemmesprék hadde dine besteforeldre?
(Kryss av for el eller flere alternativ)
Kvensk/ Annaekl

Norek Samisk finsk B
Mormor.. D D D D
Morfar.... |:| |:| d O
Farmor......cccceenne D D D D
Farfar......cocoiines D D D D

Opplysningene kan senere bll sammenheldt med
informasjon fra andre offentlige helsereglstre etter de
regler som Datatilsynet og Regional komité for medisinsk
forskningsetikk glr.

Hvis du er | tvil om hva du skal svare, selt kryss | den
ruten du synes passer best.

Det utfylte skjemaet sendes | vedlagte svarkonvolutt.
Portoen er betalt. P4 forhand takk for hjelpen!

Med vennlig hilsen
Institutt for samfunnsmedisin  Statens helseundersekelser
Universltetet i Tromsg

Hvis du Ikke ensker & besvare dette spemreskjemaet,
sett kryss | rulen under og returner skjemaet. Da slipper
du & bll purret pal

Jeg ensker Ikke & besvare sperreskjemaet U

Dato for uffylling:

Da Mined Ar
* T

T1. LOKALMILJ@ OG BOLIG {forts.) .

1.6 Hva regner du deg selv som?
(Kryss av for ett eller flere alternallv)

Kvensk/

Norsk Samisk finsk Annet
O O U O
JA NEI
1,7 Foler du at du har nok gode venner? D O

1.8 Hvor ofte tar du vanligvis del i forenings-
virksomhet som f.eks. sykiubb, Idrettslag,
politiske lag eller andre foreninger?

(Sett bare ett kryss)

Aldri, eller noen fA ganger i 816t ......ccoveneicninne O
1-3 ganger I maneden.........iirieininn

Omtrent 1 gang | uken
Mer enn en gang | uken

T2. LONNET OG ULONNET ARBEID

2.1 Hvis du er | lannet ellor ulgnnet arbeid, hvordan
vil du beskrive ditt arbeld? (Sett bare et kryss)

For det meste stiilesittende arbeld?
(f.eks. skrivebordsarbeid, montering) ................ O

Arbeld som krever at du gar mye?
(feks, ekspeditorarb., left Industiarb., undervisning) [

Arbeld hvor du gar og lefter mye?
(f.eks. postbud, pleler, bygningsarbeider).......... O,

Tungt kroppsarbeid?
(f.eks. skogsarb., tungt Jordbruksarb., tungt
DYGNLAID. J.ovneeiiririsririniessisnsereseressasnsis st D 4

22 Kan du selv bestemme hvordan arbeldet ditt (lonnat
eller ulennet) skal legges opp? (Selt bare ett kryss)

Nei, lkke [ det hele tatt

1 teN grad ....concumrenmi e

Ja, stort sett

Ja, det bestemmer jeg selv.......cciinn D 4
2.3 Har du skiftarbeld, nattarbeld JA NE!

eller gar vakter? oo



T3.. TOBAKK - :

34

3.2

Royker du?
Ja, daglig Ja, av og il Nel, aldri
[:] 1 D 2 D 3 T

Hvis "Ja, av og tii",
Hva reyker du?

[ siparetier [] Pipe
Har du brukt, elier bruker du snus daglig?

[[] sigarsigarittos

Ja, nd Ja, tidligere Aldri
O U U
Hvis JA:
Hvor mange &r har du til sammen
brukt snus? ar

T4, ALKOHOL :

4.1

4.2

4.3

4.4

4.5

Er du totalavholdsmann/-kvinne?...

Hvor mange ganger | méneden drikker

du vanligvie alkohol?.........ce.u... Anlall ganger
(Regn lkke med lettel,

Sett 0 hvis mindre enn 1 gang | méneden)

Hvor mange glaes pl, vin elier brennevin
drikker du vanligvis i lepet av 2 uker?

] Vin Brennavin

(Regn ikke med lelfol.
Sett 0 hvis du lkke drikker alkohol)

| omtrent hvor mange &r har ditt
alkoholiforbruk veert slik du har
svart | spersméilene over? &

Har du | en eller flere perioder de siste 5 drene
drukket 84 mye alkohol at det har hemmet deg
| yrkeslivet etler soslait?

Ja, i Ja, Ja, bade | Nel,
yfkoillvol sogalt yrkasivet algﬂ
og soslalt
O P s O.
T5. MAT QG KOSTTILSKUDD
JA NEl
5.1 Spiser du vanligvis frokost hver dag?....... OO
5.2 Hvor mange ganger | uken
spiser du varm middag?.......cenveiiiieens ganger
§.3 Hvor stor vekt legger du pa 4 ha et sunt kosthold?
Star Middals Uton ingen
0. 0. 0. O.
5.4 Bruker du felgende kosttiiskudd? Ja,
daglig Iblant  Nei
Jemtabletter ,......ccocoiiiiviiniinnin O O a
Kalk efler benmel........ccccviinine . 0 0O 0
VIBMIN D vecereereenne o oo
TEAN v [ o o d
T6. VEKTEN
6.1 Gjer du for tiden noe forsgk p4 4 endre
kroppsvekten dln?Ja. jog forsoker  Ja, jog forsoker
Not 4dlaggepd meg 4 olanke meg
mp g Os
6.2 Hvliken vekt vil du veere tilfreds
med (din “triveelsvekt”)? .......rven. kg

T7. SYKDOMMER OG SKADER . |

7.1 Har du noen gang haft:
Sett elt kryss for hvert sporsmél. Oppgl ogsé
aideren ved hendelsen. Hvis det har skjedd
flere ganger, hvor gammel var du glste gang? A'd;af n";""

Alvorllg skade som ferte til ﬁ NEI

sykehusinnieggelse ..o (i &
ANKEIBIUAD vvvvee s vcrrraseseseesness aa &
MBGBESAT ...ouvteeereesirrae s sseireriens 00 o
MBGESAT-OPEASION ..vvecreureervcssronss oag &
Operasjon pé halsen........ccoeen.. 0o ar
Prostata-operasjon ..........oe.uwnennee 00 &
7.2 Har du, elier har du hatt?
(Setlt ett kryss for hvert sporsmal) JA NEI
Kreftsykdom .o D D
Psorlasls ..o oo

oo
oo

Stofiskiftesykdom (skjoldbruskkjertel)...........

Gronn SEBBM ... ivemsirienres e
GrA SIN vievcereicciireeret st oo
Siitasjeglid (artrose) .....c...oecvvmiiininienniereniens oo
Krokete fingre oo
Hudstramninger | handflatene..........c.cc.conneee oo
NYresteln .....cocomeinennnrernccecnnsenieene g0
Blindtarmsoperasjon .....wueiinicineeiennn og
Brokkoperasjon 0o
Operasjon/behandling for urlnlekkasje ......... oo
Eplieps! i 0o
POIOMYEItt ("PONIO") cevevrrrrssreerseeessesmcereresns oo
Parkinsons sykdom....ou.eicicanennini O D
MIGrene .....c.cvininiomonesmamiie. D 0
Leggsar.....c...n [, e aao
Allergi og overfolsomhet: JA NEI
Atopisk eksem (f.eks. barneeksem}....... O O
HANDEKSEM ....covviiniiienriiiiniinnniinane D D
Matvareallergl............ e oo
T
Annen overfelsomhet (Ikke allergl)......... D |
7.3 Har du hatt forkjaleiso, influensa, h NE
“recksjuka” eller lignende siste 14 dager? D O
7.4 Har dul lspet av de siste 3 ukene veert
forkjolet, hatt influensa, bronkitt, iungo- JA NEI
betennelsa, bihulebetenneise elter annen
{uftvelsinfeksjon?............ccomeniniinninn, D
7.5 Har du noen gang hatt bronkitt A NEl
eller lungebetenneise?.... D O

7.6 Har du | lopet av de siste 2 drane hatt bronkitt
eller lungebetenncise? (Selt bare ett kryss)

Nel 1-2 ganger  Mer enn 2 ganger

O . s



T8.
8.

1

8.2

8.3

8.4

8.5

8.

8.

(-4

e

SYMPTOMER

Har du de siste fo ukene folt deg:

(Sett ett kryss for hvert sparsmal) o e Eug sm";'g'

Nervas og urolig . o O 0 O

Plaget av angst... g ] D O

Trygg og rolig... c.ooremermreiiiciinien: D D D D

rHabel....covoinrisicisniin oo O O O |

Glad og optimistlsk ......coouvveninien O D ] D

Nedfor/deprimert..........cccneiirinns O D O 0

ENSOM tivcvvinnirinsimvenisinimisssssses D D E] []
1 2 3 L]

JA NEI

Hoster du omtrent daglig | perioder av dret? .. O

Hyvis JA:

Er hosten vanligvis ledsaget av oppspytt?...... D D

Har du hatt slik hoste s4 lenge som i en

3 maneders periode | begge de to siste &r? ., od

Har du hatt eplsoder med piping | brystet? ..... oo

Hvis JA:
Har dette oppstatt: (Seft aif kryss for hvert spersmal) JA NEI
(]

Om natten.....ccominen. RN PO ~Oer ooy O

Ved IuftvelsInfeksjon ..o Ood

Ved fysisk anstrengelse ... D U

TR RS R————— )
JA NEI

F&r du smerter | tykkleggen ndr du gar........... O D

Hvis JA:

Hvor langt kan du gé

for du far smerter? ... meler

Blir du tungpusten | falgende situasjoner?

(Sett elt kryss for hvert spersmél)

Nar du gér hurtig pa fiatmark JA NEI

eller svak oppoverbakke..., 0 O

Nar du spasererl rollg tempo

pa flatmark... . oo

Nar du vasker deg elier kler pé deg 0o

Nar du er | hvlle 0oad

M4 du stoppe pa grunn av tung pust JA NEI

nér du gér | eget tempo pa flatmark?................

Har du | izpet av det siste &ret vesrt plaget

med smerter ogleller stivhet | muskier og

todd som har vart | minst 3 méneder JA NEI

sammenhengende? ... " D D

Hvis JA:

Har plageno fort t redusert aktivitet JA NEI

{ fritida? .. , S I I

Hvor lenge har plagene vart totalt?

ca drog méneder

,eflagene redusert din arbeldsevne det siste dret?

T8. SYMPTOMER (fortsettelse)

T

lder ogsa hjemmearbaldende og pensjonister. (Seit ett kryss)

NelAibetydelig 1 noen grad 1 botydelig grad Vetikke
0 BE ds O«
JA NEL arbeid
Har du veart sykmeldt pga dlsse PO
plagene det siste aret?... s (1 O O

8.8 Hvor ofte er du plaget av sovnloshet?

(Sett bare elt kryss)

Aldri, eller noen & ganger | &ret ...t O

1-3 ganger E MaAneden ... ..., -

Omtrent 1 gang | uken [ds

Mer enn en gang | uken. . O«
8.9 Hvis du er plaget av spvnlgshet manedlig

eller hyppigere, nar pd 4ret er du mest plaget?

Ingen speslelf tid .....covvieerinininnn Kieoronsifeesomeiditie D 1

Saerlig | marketiden........... O-

Saerlig | midnattsoltiden. L Os

Saarllg VAF 0g hest oo .
8.10 Har du det siste dret veart plaget av sgvnies JA NEI

het slik at det har gatt ut over arbeldseviien? D D

8.11 Pleier du sove om dagen? ..
8.12Hvor ofte har du ufrivillig urinlekkasje?

Ikke mer enn en gang i maneden ...

To eller flere ganger | méneden .......
Ukentlig eller oftere

A NEI

8.13Kan du gd ned 10 trappetrinn uten =
& holde deg i noe (f.eks. et gelender).......... EERN
8,14 Bruker du Brier? . ......ooesrreserecionen — 00

8.15 Bruker du hereapparat?

8.16 Hvordan er hukommeisen?
(Sett elt kryss for hvert spersmél)

Glemmer du ting du akkurat JA, NEI
har hor eller [eS1? ... oo
Glemmer du hvor du har lagt tiRg? «...oevienne O
Er det vanskeligere 4 huske na enn fer?......... O O
Skriver du huskelapper oftere n& enn fer? ....... oo
Hvls *JA" pa ett av disse spersmalene: JA NEI
Er det et problem i hverdagen? ... [:] ]

9.1 Bruker du, eller har du brukt noen
Aldri
brukt

a

av felgende medisiner: Alder ved
° Far, men ixuk 1. gang
g Na  ikke nd
Medisin mot osteoporose
(benskjrhet) .........covivns o a ar
Tabletter mot sukkersyke O o ar
Tabletter mot lavt stoff-
skifte (thyroxin).......ccoeens O ar
JA NE|

9.2

go

Bruker du noen medisin som du far
som spreyte (Injeksjon)? ... 438 enide
Hvls JA:

Oppgi nava pé medisinen (til sproyte):
(ett navn pr. linje):




T10.. . SYKDOM | FAMILIEN . ‘

10.1Kryss av for do slektningene som har eller har hatt
noen av sykdommene: (Sett kryss for hver linje)

Mor Far Bror Soster Bam g:/g:i':;so
Hierleinferid arpabjeiey 1 O 00 0O O
Angina peciois (etskampe) ] 1 1 00 0O [
Hyt DIOGIYKK .ovsvrrrnrren goo o g o
Unidethovedpusreimagen 1 [1 13 00 0O 0O
Mage-floivfingertarm-sar .... ggoo o o o
Larhalsbrudd LO0o0o 0o o o
L0oo o o g
ggoo o g A
oood o o d
Oooo oo g
10.2Hvor mange sgsken og barn har du?
Brodre Sosire Barn

Antall

10.3 Forer sykdom e.l. hos noen i near famiito tij
at du vanligvis utferer ekstra omsorgsarbeld?

Ja, stor caltdaglig  Ja, av og ti Nel

O e s

10.4 Har duldin familie hjemmehjeip JA NEI
clier hjemmesykeplele?..........ccoiniciniins D l:]
A NEI Ewvt. alder ved ded
10.5 Lever din mor?..cc.occocccvnn o o0 &
10.6 Lever din far?.. .0 ar

T11.- MOBILTELEFON :

11.1 Disponerer du (eler, leler e.l.) mobiitelefon?

Ja, hole fidon Ja, av og il Nei
[0 - WE
Hvls JA:
Hva bruker du moblitelefonen til, og hvor ofte
bruker du den? (Sett eit kryss for hver linje)

Antall ganger per dogn

30 eller 1020 2-9 1 eller Aldsi
floro mindre

Samtaler........... D D D D D
Tekstmetdinger D D D D D
i I5;

12.1 Hvis du har fadt barn, fyll ut hvort barns fedseisdr, og
hvor mange méineder du ammet etter fadselen.

(Hvis du lkke ammet, skriv 0) Antall l;md
me

Eadealod
f

Barn:

1. barn

2, barn

3. bam

4. barn

5. barn

6, bam
{Hvis flere barn, bruk okstra ark)

Ky
12.2 Hvls du fremdeles har mensiruasjon eller er gravid:
Hvilken dato startet din siste menstruasjon?

Dag Maned Ar
T

12.3 Hvis du ikke lenger har menstruasjon; hvorfor
mistet du menstruasjonen? (Seft eft kryss)

Den stoppet av seg selv ........c.ccvinvciniinine O
Operasjon pa IVIMOTen ... 0.
Opererte bort begge eggstokkene ..o D 3

Annen grunn {f.eks. stralng, celleglit-behandling) s

12.4 Bruker du eller har du brukt reseptpliklig JA NE
estrogen (tabletter eller plaster)?......... a

Hvis JA:
Hvor gammel var du
da du begynte med pstrogen?.............. ar

Hvis du har sluttet & bruke @strogen,
Hvar gammel var du
da du sluttet med pstrogen?.......coenee. ar

JA NEI
12.5 Brukor du eller har du brukt p-pilier? .. O

Hvis JA:
Hvor gammel var du da du
begynte med p-pliler?........ ar

Hvor mange &r har du
til sammen brukt p-piller?.............. Antall &r

Dersom du har fed!:
Hvor mange &r brukte du p-pllier
for forste fodsel? .........cvvinninns Antall 8r

Hvis du siutlet 4 bruke p-pliler:
Hvor gammel var du da du sluttet?...... ar

12.6 Nar du ser bort fra svangerskap og
barselsperiode, har du noen gang JA - NE
veert bledningsfri | minst 6 maneder? a

Hvis JA:

Hvor mange ganger?........cocoeeeeniee ganger

12.7 Hvordan er biadningsforholdene for deg ni?

Jeg har lkke hatt biedninger det siste aret (R
Jeg har regelmessige bledninger............. 0.
Jeg har uregeimessige bledninger.......... Os

12.8 Da du var i 25-29 4rsaideren, hvor mange dager
var det vanligvis meliom starten pa to biedninger?

Minimum Makslmum

Vet likke
dager dager D
Pagikk seive bladningen omtrent JA  NEI
like mange dager hver gang?
Hvor mange dager varte en typisk
menstruasjonsbledning?............... dager

Takk for hjelpen!
Husk 4 postlegge skjemaet | dagl

- 25.000 - Beyer Hecos 02.01

IE 050000-1046-1
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nternational Classification of disease, ninth and tenth revision







Main ICD- 9 codes

275.0
482

e.g 4829
490
571.0-9
573.0-9
e.g 573.3
584

e.g 584.9

Hereditary haemochromatosis
Bacterial ppeumonia

Pneumonia unspecified

Bronchitis

Chronic liver disease and cirrhosis
Other disorders of liver

Hepatitis, toxcis

Acute renal failure

Renal failure, acute, unspecified

ICD-10 code

E 83.1

Hereditary haemochromatosis













Inland areas; municipalities and smaller districts

Raros (Brekken district)

Snésa (Vinje district)

Royrvik

Namskogan (Trones og Furuly districts)

Narvik (Vassdalen district)

Grane (Majavatn district)

Hattfjelldal (Hattfjetldal district)

Kautokeino

Karasjok

Tana (Sirma, Polmak, Tana Bru og Alleknjarg districts)

Coast areas; municipalities and smaller districts

Tysfjord
Evenes
Skanland
Lavangen
Lyngen
Storfjord
Kafjord
Kvanangen
Alta

Loppa
Kvalsund
Porsanger
Lebesby
Nesseby
Tana (Austre Tana og Boftsa districs)
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Iron status in a multiethnic population (age 36-80 yr) in
northern Norway: the SAMINOR study
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Abstract

Objectives: Northern Norway consists of a multiethnic population of Sami and non-Sami. We evaluated
iron status in these two groups with respect to gender, age and residence. Methods: In 2002-2004, a
cross-sectional study of health and living conditions in areas with both Sami and Norwegian populations,
SAMINOR, was performed in northern Norway. In total, 16 538 men and women between the age of 36
and 79 yr, participated. Response rate was 60.9%. Information about ethnic belonging, s-ferritin and trans-
ferrin saturation were available in 14 873 persons (54.8% of the invited sample). A questionnaire delivered
at attendance had several questions on family background language and self-perceived ethnicity. Results:
Sami men and women living in the inland areas had significantly higher mean s-ferritin than non-Sami living
in the same area (P < 0.0001). The inland S&mi also had significantly higher s-ferritin than the coastal Sami
and non-Sami populations, both genders (P < 0.013). S-ferritin increased with increasing age for all
women, while the opposite was true for men. Lifestyle factors had impact on s-ferritin level. Also
mean transferrin saturation was higher at the inland residents but significant only for the male partici-
pants. Conclusion: The results from our analyses indicate that individuals living at the inland areas have
higher s-ferritin and transferrin saturation than the coastal population. There were also differences in iron
levels between Sami and non-Sami groups at the inland areas. lron levels are influenced by lifestyle
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factors. The observed differences in iron levels might therefore be explained by nutritional habits.
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The Norwcgian government has ratificd the Sami as the
indigenous people in Norway (1). The Sami live in the
northern regions of Fennoscandia in what today com-
prises the northern arca of Norway, Sweden, Finland
and Russia’s Kola Peninsula. No cxact overview over
the total number of Sami exists. The size of the Sami
population has been reckoned to be approximately
75 000-100 000, but cstimates vary in accordance with
criteria used such as genetic heritage, mother tongue
and sensc of belonging to the Sami. In Norway,
rescarch to understand health issucs specifically for the
Sami peoples has been lacking. This situation is now
changing.

Iron deficiency is onc of the most scvere and impor-
tant nutritional deficiencies in the world today, both in

© 2007 The Authors
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industrialiscd as well as developing countrics (2-4). In
normal subjects, the total daily loss of iron is balanced
by an cquivalent amount of iron absorbed from the
diet. When this equilibrium is disturbed, iron deficiency
or overload is established. Iron deficiency is caused by
several factors such as menstrual losses in fertile
women, occult bleeding or a dict low in iron (5). Iron
deficiency affects several body functions even when
anaemia has not developed (6). Immune status and
morbidity of all age groups arc adversely affected by
iron deficiency. On the other hand, iron overload can
causc organ damage in severc cases (7). Inhcritance
c.g. hereditary hacmochromatosis, thalassacmia major
and blood transfusion can cause scvere iron
accumulation.




Iron status in a muitiethnic population in northern Norway

In Norway, iron has been added to food products
since 1972. In 2002, this supplementation was removed
because of concerns about iron overload in that part of
the population with hereditary hacmochromatosis.
Recent data describing the iron status in a Norwegian
population has not been collected. Our study in northern
Norway, with focus on different ethnic categories, is
therefore the first to clarify iron status in a Sami vs.
non-Sami population.

The aim of this study was i) to cvaluate the iron status
in an cthnically diversec population in northern Norway,
with focus on geographic residence and ethnicity and ii)
investigate whether iron status was influenced by life-
style.

Material

A cross-scctional population-based study of hcalth and
living conditions in arcas with a mixed Sami and non-
Sami population, the SAMINOR study, was carried out
in Mid- and northern Norway in 2003-2004. The SAMI-
NOR study was the responsibility of the Centre for Sami
Health Rescarch, Institutc of Community Medicine at
the University of Tromse, in collaboration with the
National  Screening Program for  Cardiovascular
Diseases, SHUS, now incorporated into the National
Institute of Public Health. The material was collected
from January 2003 to April 2004. The study is described
in detail by Lund et al. (8).

Subjects

In total, 16 538 men and women aged 36-79 yr partici-
pated in thc SAMINOR study and gave informed con-
sent to medical rescarch, a rcsponse rate of 60.9%.
Participation rates at the coast and in inland areas were
59.6% and 65.5% respectively. More women than men
participated in the survey, 65.6% vs. 56.6%. In total,
15 612 contributed with blood samples and gave consent
to their blood being used in medical rescarch. Informa-
tion about cthnic belonging, s-ferritin and transferrin sat-
uration were available in 14 873 persons (54.8% of the
invited sample). Sami affiliation was reported in 5141
people (35%).

Screening

Body weight (in kg, onc decimal) and height (in cm, one
decimal) was measured with clectronic height and weight
Scales. Body mass index (BMI) was based on mcasure-
ments of weight and hcight, and calculated as body
weight in kg/body height in m%

Non-fasting blood samples were obtained at admis-
sion. Blood samples were drawn by venopuncture at

Broderstad et al.

normal venous pressure in sitting position. Scrum was
scparated immediately and s-ferritin, s-iron and trans-
ferrin were mecasured dircctly. S-ferritin was mcasured
on a Hitachi Modular P analyser from Roche Diagnos-
tics, Mannhcim, Germany. All rcagents were purchased
from the same company. S-ferritin was measured with
a turbidimetric assay, and calibrated using Cfas Pro-
teins cataloguc no 1661400 with several Lot numbers in
the period 2003-2004. In an cffort to harmonise s-ferri-
tin levels within Norway at the time, the laboratory
used a factor of 0.76 in the period of August 2002-
November 2003, a factor of 0.79 in the period of
November 2003-February 2004 and, a factor of 0.75 in
the period of Fcbruary 2004-January 2004. The Cfas
Protecin catalogue no 1355279 is calibrated against the
WHO Intcrnational Ferritin  Standard. The ferritin
method is standard against NIBSC Rcagents for ferritin
(human splecen — 80/578). CV inter-assay was 4.2%.
CV intra-assay, 3.9%.

Transferrin was reported in g/L, and secrum TIBC
(total iron binding capacity) was calculated as s-TIBC
umol/L = 25.1x s-transferrin. Transferrin - saturation
(%) was calculated as 100x (scrum-iron/TIBC).

Modcrate iron overload is defined as s-ferritin
>500 pg/L and transferrin saturation >60% according
to the hacmochromatosis action programme by the Nor-
wegian Socicty of Hacmatology (9). Scvere iron overload
is defined as s-ferritin > 1000 pug/L and transferrin satu-
ration >70%. Iron depletion is defined as s-ferritin
<13 pg/L, which is corresponding to the WHO standard
and carlicr surveys (3, 10, 11).

C-rcactive  protcin  (CRP) concentrations  werc
measured with a turbidimetric assay. The mecthod was
standardised against 470 (RPPHS - reference preparation
for proteins in human scrum).

Consumption of alcohol

The questionnaire contained cight questions about how
frequently alcohol was consumed. We chose to merge the
answers into three categories in the analysis: ‘abstainer/-
not this yecar’, ‘seidom to once a week’ and ‘two or more
times a week’.

Smoking habit

Questions about smoking habits were divided into three
categorics: ‘daily smoker’, ‘former smoker’ and ‘never
smoked’.

Ethnicity

We performed stratificd analyses for i) Sami [ (Sami
language for three gencrations); ii) Sami II (at lcast onc
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Sami indicator, language or cthnicity); and iii) the
remaining population, non-Sami. Each of these groups
was divided into inland and coastal domiciles.

Ethics

The study was accredited by the Regional Board of
Research Ethics in northern Norway and is in accor-
dance with thc Helsinki Decclaration of 1975. The
National Data Protection Authority (Datatilsynct) gave
approval for storing of individuals’ information and for
later linkages.

Statistical analyses

Analyses were stratified for gender, cthnic groups and
geographic residences. The Sharpiro-Wilk test was uti-
lised to cxamine the normal distribution of data. Distri-
butions for s-ferritin showed positive skewness, thercfore
s-ferritin values were logarithmically transformed and
hence replaced by log e (ferritin). S-ferritin values were
fog — normally distributed. Transferrin saturation was
normally distributed.

Iron status in a multiethnic population in northarn Norway

S-ferritin was presented as geometric mean and corre-
sponding 95% confidence interval. Transferrin saturation
was presented as mean and corresponding 95% confi-
dence interval. Analyses of variance (ANOVA) were used
to test for differences in iron levels between geographic
residences, adjusted for age groups and cthnicity. Corre-
lation between CRP and s-ferritin was assessed by Pear-
son’s correlation cocfficient (r). S-ferritin was the
dependent variable in a predefined multipie regression
model and analyses were performed scparately for cach
gender.

We used the SAS statistical software package version
9.1 (SAS Institute Inc., Cary, NC, USA).

Results

Table 1 shows scx-specific characteristics at screening,
stratified for the different cthnic groups and geographic
arcas. For men, daily smoking was most pronounced
among the Sami I group both in the inland and at the
coast, about 36% and 34%, respectively. Consumption
of alcohol was morc common among non-Sami indivi-
duals compared with the Sami 1 group. Moreover,

Table 1 Age, BMI, prevalence of smoking and alcohol consumption in men and women stratified for ethnicity and geographic residences. The

SAMINOR survey (n = 14 873)'

Inland Coast
Sami | Sami Il Non-Sami Sami | Sarmi Il Non-Sami
Men (n} 452 217 690 365 1430 4001
Age (yn? 54 154-55] 52 151-534 56 156-571 59 [58-60] 55 {54-55] 54 154-55]
BMI {kg/m?%)%? 28 [28-28] 29 |28-29] 28 {28-28] 28 {27-28| 28 [27-28] 28 127-28]
Smoking habit in percent*
Daity smoker 36.0 307 215 342 324 323
Former smoker 40.5 36.0 421 417 414 404
Never smoked 235 33.3 36.5 241 26.2 27.3
Alcohol consumption in
percent®
Abstainer/not this year 183 89 7.3 20 115 98
Seldom to once a week 75.6 778 80.7 744 76.6 755
>Two times weekly 6.1 133 12.0 56 1.9 147
Women (n) 516 218 793 329 1405 4457
Age (yr)? 54 |53-55] 52 |50-63] 55 {54-56] 58 [567-59] ‘54 153-54] 54 [54-55]
BMI (kg/m323 29 129-301 28 127-28] 28 128-28] 28 128-29| 28 [28-28i 27 {27-271
Smoking habit in percent®
Daily smoker 28.1 371 247 290 35.2 326
Former smoker 255 274 253 308 321 318
Never smoked 46.4 355 50.0 402 327 35.9
Alcohal consumption in
percent?
Abstainer/not this year 438 241 17.2 1.9 222 185
Seldom to once a week 549 69 77 56.6 726 725
>Two times weekly 1.3 6.9 59 1.6 5.2 9
1 Subgroups may not total to 14 873, due to missing values.
2 Mean 195% confidence intervalf.
3 Body mass index (kg/m?).
4 par cent of participants
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Table 2 S-ferntin in 14 873 participants in SAMINOR survey in northern Norway

Broderstad et al

S-ferntin {pg/L)

Inland Coast
Sami 1 Sami |l Non-Sami Sami | Samu Il Non-Sami Pvalue'
Men (n) 452 217 690 365 1430 4001
Age yr)
36-39 157 1129-191) 129 [106-158] 119 [98-145] 121 193-158] 98 [88-109] 1111105-118] <0 0001
40-49 148 [131-169% 117 198-139] 128 1116-1411 100 [79-127] 108 [101-115] 107 1103111}
50-59 136 1121-152} 124 [100-154] 122 1110-136] 104 {93-1186] 108 [101-115] 107 [103-111]
60-69 108 192-1264 109 [77-155] 95 [83-107] 79 167-95¢ 80 [73-88) 87 183-92]
70-79 88 [67-116] 77 152-114] 70 [60-82] 67 [55-81] 66 [58-77) 63 [59-69}
Pvalue? <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0 0001
Women (n] 516 218 793 329 1405 4457
Age (yr}
36-39 30 [23-38] 43 [35-52[ 26 121-32} 24 115-38] 26 123-30] 28 126-30] 00019
40-49 35 [31-40} 28 [23-34] 30 [26-34} 25 121-31] 26 [24-29] 26 [25-28]
50-59 61 [53-70] 52 [42-65] 49 [44-55] 51 143-601 51 {47-55] 50 148-52]
60-69 97 i84-111] 74 157-95] 62 [56-691 72 160-861 59 154-65] 61 [58-64]
70-79 79 163-99] 39 [24-65] 56 |47-661 58 146-73] 46 [41-52] 55 [51-59]
Pvalue? <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Values are presented as mean {95% confidence intervall.

' Test for differences between geographic areas adjusted for age and ethnicity

? Test for differences between age groups

women in general drank less than men in all cthnic cate-
gories (<0.0001).

Population distribution of s-ferritin and transferrin
saturation

Both mecan s-ferntin and mean transferrin saturation
were significantly higher for men than for women indc-
pendent of cthnic affiliation. Mean s-ferritin levels by age
group, cthnicity and gecographic category (both genders)
arc shown in Tablc 2. Regardicss of cthnicity, s-ferritin
levels for men, declined with advancing age after the
60th yr of age. In contrast to the male participants, s-
ferritin increased significantly between the ages of 50 and
70 yr for women. After the 70th yr of age s-ferritin levels
also decreased in women.

Transferrin saturation showed less variation than s-
ferritin both among men and women. Age groups are
thercfore merged into two groups, before and after the
age of 50 (Table 3). However, significant differences in
mean transferrin saturation between geographic arcas
were demonstrated in both genders, adjusted for age and
cthnicity.

Iron overload

Moderate iron overload was shown in two men at the
inland and cight men at the coast. Onc woman at the
infand had moderate overioad and none at the coast. S-
ferritin > 1000 pg/L was found in six men, between the

ages of 41 and 57 yr. Three of thesc participants had
transferrin saturation higher than 70%. Onc woman,
aged 76 yr, was observed with s-ferritin 1014 pug/L and
transferrin saturation 33%.

Iron depletion

Figure 1 present the prevalence of depleted iron stores
for men and women according to cthnicity and geo-
graphic residence. The prevalence of iron depletion was
in general low in thc male population. Women had
higher prevalence of iron depletion than men. Differences
between groups arc small when stratified for gender,
cthnicity and geographic residence.

CRP

In total, seven men (0.09%) and five women (0.06%)
had CRP >100. None of them had s-ferritin
>300 pg/L. The linear association between CRP and
s-ferritin -~ was  weak but significant (r = 0.06,
P < 0.0001). All seven individuals with s-ferritin
> 1000 pg/L had CRP < 10.

Other elements that influence iron levels

Tablc 4 presents the relative changes of s-ferritin by age,
cthnic groups, geographic arca, BMI, smoking and alco-
hol consumption from thc muitipic lincar rcgression
analysis. The Sami I group had significantly higher mean

© 2007 The Authors
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Table 3 Transfernn saturation in 14 873 participants in the SAMINOR survey in northern Norway

Transfernn saturation (%)

Infand Coast
Samu | Sar Il Non-Sami Sarm | Sami Il Non-Sami P-value'
Men In) 452 217 690 365 1430 4001
Age {yr)
36-49 30 [29-32] 31129-33] 31§29-32| 28 [26-31] 29 128-29] 29 [29-301 <0 0001
50-79 30 129-31] 29 [27-31] 31 {30-32| 29 127-30] 29 [28-29] 29 129-30]
Pvalue? 047 on 070 087 097 069
Women (n) 516 218 793 329 1405 4457
Age (yr)
36-49 25 [24-27] 28 [25-30] 27 §26-29] 24 [22-26] 25 [24-26] 26 126-271 004
50-79 27 [25-28| 28 [26-30% 27 126-28] 27 [26-28] 26 {25-27] 27 127-271
P-value? 018 072 092 0.028 0.06 002

Values are presented as mean {95% confidence intervall

' Test for differences between geographic areas adjusted for age and ethnicity

2 Test for differences between age groups

Prevalence of depleted iron stores
12.07
10.01

confounders), but were not added to the model as they did
not change the associations presented in Table 4.

Di ion

8.01
% 6.0
4.0

0O Men
B Women

Figure 1 Prevalence of depleted tron stores

s-ferritin Ievels than the non-Sami group (both genders).
Also participants living at the inland had significantly
higher s-ferritin than individuals at the coast. For men,
age was negatively associated with s-ferritin after the
60th yr of age. For women s-ferritin was positively asso-
ciated with increasing age after the 50th yr of age.

For both genders, being underweight (<18.5 kg/m?)
had no impact on s-ferritin. Being overweight (25—
29 kg/m?) or obese (> 30 kg/m?) was positively associ-
ated with s-ferritin levels when compared with reference
group (18.5-25 kg/m?) for both men and women.

For men, present and previous smoking was ncgatively
associated with s-ferritin levels when compared with no
smoking. In women, smoking had no impact on s-ferritin.
Alcohol shows considerable positive association to s-ferri-
tin levels in men and women. The cffect increased with
increasing consumption. Coffee consumption, and for
women the number of childbirths, were considered (as

© 2007 The Authors
Journal compilation © 2007 Biackwell Munksgaard

The subjects available for iron analyses were all partici-
pants in a population-based study, SAMINOR, with
both Sami and non-Sami participants. The survey con-
sists of a large number of participants, of which the Sami
group account for over 5000 individuals in total, which
strengthens our study. The present analysis did show sig-
nificant differences with regard to iron levels between the
groups. The Sami people living in the inland arcas and
speaking Sami through three generations had the highest
mean levels of s-ferritin. At the inland, participants had
higher mean transferrin saturation than individuals at
the coast, independent of ethnicity.

In northern Norway, there has been substantial inter-
action between the Sami and non-Sami population for
several decades. However, Sami language is almost cxclu-
sively spoken by persons with Sami affiliation. The use
of Sami language is therefore a good indicator of Sami
heritage. The Sami people have their own culture with
many different traditions. Nutrition is to a great cxtend
affected by habits and culture. In relation to occupa-
tional cxpansion, traditions arc changing, which affect
the dictary patterns. Socioeconomic development and
general health status do also influence on iron status
(12-14). Previous studies have reported considerable dif-
ferences in iron status between the indigenous Greenland
population and the Danish population, mainly becausc
of differences in dietary iron intake (15).

The s-ferritin level is the most specific biochemical test
that corrclates with total body iron stores. S-ferritin has
been used as key parameter in scveral cpidemiological
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Table 4 Effect on serum ferntin by age, ethnicity, geography and hiestyle factors

Women {n = 7356)

Men [n = 6928)

Relative effect

Relative effect

on ferntin' 95% CI? Pvalue on ferntin’ 95% CP? P.value

Age groups

36-39 Reference group

40-49 0.97 0.91-1.04 0.44 0.99 0.93-1.04 0.88

50-59 1.79 1.67-1.91 <0.0001 0.99 0.93-1.06 0.76

60-69 2.28 2.12-2.45 <0.0001 0.80 0.74-0.85 <0.0001

70-79 1.99 1.83-2.16 <0.0001 0.65 0.60-0.70 <0.0001
Non-Sam: Reference group

Sarm |l 1.01 0.94-1.03 0.70 0.83 0.96-1.04 0.78

Sémi | 117 1.09-1.25 <0.0001 1.1 1.05-1.18 0.0002
Coast Reference group

Intand 109 1.04-1.18 <0.0008 1.14 1.12-1.20 <0.0001
BMI (kg/m?)

18.5-25 Reference group

<185 0.88 0.66-1.16 0.35 0.76 0.53-1.09 0.14

25-29 1.08 1.04-1.13 0.0002 115 1.10-1.20 <0.0001

30+ 1.28 1.22-1.35 <0.0001 1.37 1.30-1.43 <0.0001
No smoking Reference group

Smoking-present 1.04 0.99-1.08 0.15 0.89 0.86-0.93 <0.0001

Smoking-before 1.01 0.98-1.03 0.67 0.97 0.95-0.99 0.0035
No alcohol Reference group

Low intake® 1.16 1.11-1.22 <0.0001 1.28 1.23-1.35 <0.0001

High intake* 1.37 1.26-1.49 <0.0001 1.45 1.36-1.57 <0.0001

! Mutually adjusted for each of the other vanables, men and women separately.

2 95% confidence interval.
3 Low intake (seldom to once a week).
“ High intake (2-3 times or more per week).

studies where iron status has been measured (11, 14-16).
A low s-ferritin level reflects depleted iron stores, while
high s-ferritin can reflect iron overioad, infection or
inflammation. Intcrpretation of s-ferritin levels is thus
problematic in populations in which the incidence of
infection or inflammation is high, which is not the case
in Norway. Thorough information about health status
was not available in this study. However, CRP was avail-
able and is included in the analysis. S-ferritin measure-
ment is the preferred method for detecting depicted iron
stores, but is of limited usefulness during pregnancy
because it diminishes late in pregnancy. However, the
majority of the women were older than 40 yr and at the
end of fertile age, only 10% of the total femalc popula-
tion was in the age group 36-39 yr.

We also uscd transferrin saturation, because clevated
s-ferritin levels can be affected by acute discascs more
than transferrin saturation when prevalence of high iron
stores and depletion was calculated.

Iron status

The present study showed significant gender differences
for s-ferritin and transferrin saturation in all ethnic
groups. The decline in s-ferritin level in the oldest age

groups, is also reported in an earlier iron study in a mul-
ticthnic population with inhabitants of Norwegian, Finn-
ish and Sami origin in northern Norway (17). Similar
variations have been reported for hacmoglobin in ciderly
men in a population survey from Tromse municipality,
northern Norway (18). These resuits arc in contrast to
previous studies on iron markers in indigenous Green-
landers, which rcported that s-ferritin levels continuc to
increasc with age in the Greenlandic hunter population
(15). This is explained by high consumption of high bio-
available iron. We do not know the reason for the
decline in s-ferritin and hacmoglobin with age in north-
ern Norway, cspecially for men. However, both s-ferritin
and hacmoglobin arc influcnced by nutritional sources
containing vitamin C such as vecgetabics. In general,
there is traditionally low consumption of fruit and vege-
tables among inhabitants in the northernmost part of
Norway, especially among the elderly (19).

influence of lifestyle factors

The traditional inland dict, is rich in meat from rcindcer
and elk with high iron content of 3.8 mg/100 g wet weight
for reindeer and 2.5 mg/100 g wet weight for clk (20). At
the same time changes from the traditional dictary pat-
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terns towards a more Western diet arc prevalent in the
youngest part of the population, cspecially among the
coastal adolescents (21). The dict do influence on BMI.
Mcan BMI was above the WHO classification of over-
weight in all cthnic groups, for both genders. Previous
studics have reported that s-ferritin increascs, and transfer-
rin saturation decreases, with increasing BMI (17, 22). Our
study reports a positive association between BMI and s-
ferritin when BMI cxceeds 25 kg/m?, which is defined as
obesity by WHO (23). This association is described in car-
lier cross-sectional studies and may be due to liver cell
damage (22). Present smoking has a significant positive
association on s-ferritin, but only for men. Alcohol intake
increascs mean s-ferritin and may be due to increased iron
absorption or liver damage (11). However, high mean s-
ferritin level among the Sami groups can not be explaincd
by high alcohol consumption among the Sami partici-
pants. The proportion of abstainers is more prevalent
among the Sami I than the non-Sami group. Frequent use
of alcohol (two or morc time a week) is also higher in the
non-Sami population. Our results arc consistent with car-
licr publications from the same study (24). Another study
among indigenous and non-indigenous adolescents in
northern Norway has found same tendency in drinking
patterns, as among adults (25). Acute infection or inflam-
mation was not prevalent in the study population. This
strengthens our hypothesis that dictary habits at the inland
have high content of heam rich meat.

Finally, the obscrved variation in s-ferritin can also be
explained by other factors not taken into account in this
survey.

Conclusions

The results from our analyses indicate that iron levels in
rural arcas in northern Norway arc to a considcrably
extent influenced by lifestyle factors. It is only at inland
that differences in iron levels between Sami and non-
Sami groups arc visible. The differences in s-ferritin lev-
cls can therefore be explained by continuous high con-
sumption of high bioavailable iron for the inland Sami I
group. At the coastal scttiements, sca fish arc still the
traditional dict for all inhabitants, which cxplain the lack
of difference in iron levels between the cthnic categorics.
Further analyses on nutritional habits arc nccessary to
confirm these findings. There is no rcason to belicve that
the Sami as a group of people have different iron metab-
olism than the non-Sami.
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Traditional food patterns protect against iron deficiency in a multiethnic

population in mid and northern Norway. The SAMINOR study

Objectives
To evaluate the association between s-ferritin as a marker of iron status and dietary patterns, in connection with

ethnicity, geographic settlement and some lifestyle factors.

Methods

In 2003-2004 a cross sectional study of health and living conditions, SAMINOR, was performed in northern
Norway. A total of 16 323 men and women between the ages of 36 — 79 yr participated. Blood samples were
obtained at admission. A questionnaire had among other things, questions about ethnicity and food habits.
Principal component analysis was utilized to assess the association variables. Seven principal components were
then used as input in a cluster analysis. Among the food component, five dietary patterns were identified and
labelled “reindeer”, “fish™, “average”, “fruit and vegetables”, and “westernized, traditional marine”. These

dietary patterns are used to assess the effect of food habits on iron stores.

Results

The dietary pattern labelled “reindeer” had significantly higher mean s-ferritin, This pattern was highly
represented by subjects with three generations of Sami language (Sami I). The prevalence of depleted iron
stores, s-ferritin < 13 pg/l, was lowest in the reindeer pattern in both genders. Obesity was positively associated

with s-ferritin in both genders.

Conclusions

The differences in iron levels between inland Sami and non-Sami can be explained by food habits, age and
obesity. In men, traditional food habits with intake of reindeer meat eliminate the association of ethnicity. In
women food habits reduce the association between s-ferritin and ethnicity. Traditional food with high levels of

bioavailable iron, seem to protect against depleted iron stores in both genders.

Key words: Ferritin, iron status, Sami, Norwegian, diet, traditional food, SAMINOR



Traditional food patterns protect against iron deficiency in a multiethnic

population in mid and northern Norway. The SAMINOR study

Introduction

The Norwegian government has ratified the Sami people as the indigenous people in Norway.
The Sami live in the northern part of Scandinavia and the Kola Peninsula in Russia. Norway
has the greatest proportion of the total Sami population. Iron status is, among other factors,
affected by dietary habits. Previous studies have reported considerable differences in iron
status between the indigenous Greenland population and the Danish population, mainly
because of differences in dietary iron intake !, A study from areas with both Sami and non-
Sami inhabitants in mid and northern Norway, described differences in iron levels between
Sami and non-Sami populations 2 The inland Sami had significantly higher s-ferritin than the
coastal Sami and non-Sami populations, in both genders. Also, mean transferrin saturation
was higher for the inland residents especially for the male participants.

In northern Norway there has been substantial interaction between the Sami and the non-Sami
populations for several generations. However, some special characteristics in dietary
traditions have influenced the Sami dietary habits, such as high consumption of reindeer meat
for the Sami at inland domiciles, and frequently consumed sea fish at the coast.

The s-ferritin level is the most specific biochemical test that correlates with total body iron
stores. S-ferritin has been used as key parameter in several epidemiological studies where iron
status has been measured 2. S-apoferritin is a part of measured s-ferritin, and is an acute-
phase reactant protein elevated in infectious, inflammatory and malignant diseases. However,
the recent study 2 on iron levels in SAMINOR proved that acute infection or inflammation
was not prevalent in the study population. High mean iron levels among the Sami groups
could not be explained by high alcohol consumption among the Sdmi participants, who

consumed less alcohol than the non-Sami participants. The most obvious explanation of



differences in iron levels between the different ethnic groups is therefore differences in
dietary habits.

The aim of this study was to investigate whether dietary habits are the main cause of
differences in iron levels between the Sami and Norwegian participants in the SAMINOR

survey.



Methods

The SAMINOR study

A cross-sectional population based study of health and living conditions in areas with a mixed
Sami and non-Sami population, the SAMINOR study, was carried out in mid- and northern
Norway in 2003-2004. The SAMINOR study covered the population in municipalities in
Norway where more than 5 to 10 % of the population reported to be Sami in the 1970 Census
6 In addition, some selected districts were included from municipalities with an overall lower
proportion of subjects with Sami ethnicity. The SAMINOR study was the responsibility of
Centre for Sami Health Research, Institute of Community Medicine at the University of
Tromsg, in collaboration with the National Screening Program for Cardiovascular Diseases,
SHUS, now incorporated into the National Institute of Public Health. The material was
collected from January 2003 till April 2004. The study is described in detail by Lundetal ’.
Subjects

Inhabitants with an age in the range of 30 yr and 36 to 79 yr were invited, with a total of
27,987 individuals. Participants aged 30 years were excluded in the analyses, due to small
sample size and low participation rate. In total 16 538 men and women aged 36-79 yr
participated in the SAMINOR study and gave informed consent to medical research, a
response rate of 61 %. Participation rates at the coast and in inland areas were 59.6 % and
65.5 %, respectively. More women than men participated in the survey, 65.6 % versus 56.6
%, respectively. Information about ethnicity, and iron status were available from 14630
persons.

Screening

Non-fasting blood samples were obtained at admission. Blood samples were drawn by

venopuncture at normal venous pressure in sitting position. Serum was separated immediately



and s-ferritin, s-iron and transferrin were measured directly. S-ferritin was measured on a
Hitachi Modular P analyser from Roche Diagnostics, Germany. All reagents were purchased
from the same company. S-ferritin was measured with a turbidimetric assay, and calibrated
using Cfas Protein catalogue no. 1661400 with several lot numbers in the period 2003 - 2004.
In an effort to harmonize s-ferritin levels within Norway at the time, the laboratory used a
factor of 0.76 in the period of August 2002 - November 2003, a factor of 0.79 in the period of
November 2003 - February 2004 and, a factor of 0.75 in the period of February 2004 -
January 2004. The Cfas Protein catalogue no. 1355279 is calibrated against the WHO
International Ferritin Standard. The ferritin method is standard against the NIBSC Reagents
for ferritin (human spleen — 80/578). CV Interassay was 4.2 %. CV Intra Assay, 3.9 %.

In our further analyses we chose only s-ferritin as a measure of iron levels when association
with independent variables was performed. Iron depletion is defined as s-ferritin < 13 pg/l
consistent with earlier surveys *®. The WHO define s-ferritin < [5 pg/l as iron depletion °.
Body mass index (BMI) was based on measurements of weight and height, and calculated as
body weight in kilograms/(body height in metres)z. According to WHO underweight is
defined as BMI < 18.5 kg/m? '°, standard weight as between 18.5 - 24.9 kg/m?, overweight as
between 25 — 29.9 kg/m? and obese as > 30 kg/m?.

Dietary habits

Information concerning consumption of different foods, both modern and traditional, was
obtained through questionnaires with a food frequency design. The food questionnaire has
been described in detail by Brustad et al. ''. Based on factor and cluster analyses from 56
different food variables, Brustad et al. defined five different dietary patterns; “reindeer”,
“fish”, “average”, “fruit and vegetables”, and “westernized, traditional marine”. The reindeer
pattern was characterised by the most frequent consumption of reindeer meat and other

reindeer products, in addition to moose meat and cured/salted fish. The use of boiled (non-



filtered) coffee was also frequent in this cluster. The second pattern was named “fish” because
it consisted of subjects with frequent use of all marine food items in the questionnaire. Pattern
three was labelled “average” and characterised by average intakes of most food items, except
whole milk, and processed fish (smoked or cured/salted), which were significantly higher in
this group. In addition, this pattern showed a high intake of both boiled (non-filtered) and
“other” coffee, as well as sausages, pork, and mutton. The fourth pattern was labelled “fruits
and vegetables” due to the frequent intake of these items in addition to water, tea, pasta, and
chicken. The last pattern was named “western, traditional marine”. This was dominated by
westernised products such as hamburgers, pizza, sausages, casseroles, pork, and beef. This
pattern also had the highest frequency of the traditional food fish liver and hard roe, in
addition to whale meat and filtered coffee. These dietary patterns are used to assess the effect
of food habits on iron stores.

Ethnicity

The sample was divided into three ethnic groups: 1. Sami I - Simi language for three
generations (all grandparents, both parents and the participants used Sami as home language)
2. Sami II - mixed group with Sidmi and non-Sami affiliation (at least one Sami indicator as
Sami language, ethnic background or self-perceived ethnicity) and 3.The remaining
population, non - Sami. Each of these groups were divided into inland and coastal domiciles.
Ethics

The study was accredited by the Regional Board of Research Ethics in Northern Norway and
the Sami consultant at the Board. The survey is in accordance with the Helsinki Declaration
of 1975. The National Data Protection Authority (Datatilsynet) gave approval for storing of

individuals’ information and for later linkages.




Statistical analyses

Analyses were stratified for gender. Distributions for s-ferritin showed positive skewness.
Therefore s-ferritin values were logarithmically transformed and hence replaced by log e
(ferritin). S-ferritin values were log — normally distributed.

S-ferritin was presented as geometric mean and corresponding 95 % confidence interval.
Differences in iron levels across ethnic groups were tested by analysis of variance (ANOVA),
stratified for geographic residence and two age groups (36-49 and 50-79 years). The Tukey-
Kramer test was used for pair-wise comparisons. Analyses of covariance (ANCOVA) were
used to test for differences in iron levels between geographic residences, adjusted for age
groups and ethnicity. Age adjusted effects of ethnicity, BMI and dietary habits on log-ferritin
were modelled by multiple linear regressions, for inland residents only. Finally, log-ferritin
was the dependent variable in a predefined multiple regression model mutually adjusting for
ethnicity, age groups, BMI and dietary habits. We used the SAS statistical software package

version 9.1 (SAS Institute Inc., Cary, NC, USA).



Results

Table 1 shows selected characteristics of the study sample. Sami affiliation was reported in
4932 participants (34%) where s-ferritin was available. Almost 80 % of the individuals had
BMIs higher than 24.9 kg/m”. The portion of individuals with a BMI higher than 24.9 kg/m®
was approximately equally distributed between men and women. Mean s-ferritin for men and
women were 99 pg/1 (95% CI; 97-101) and 42 pg/l (95% CI; 41-43), respectively.
Distribution of s-ferritin

Mean s-ferritin was significantly higher for men than for women independent of ethnic
affiliation. Mean s-ferritin levels by age group, ethnic and geographic categories (both
genders), are presented in Table 2. Age groups are merged into two groups, before and after
the age of 50, which we consider as the mean age of menopause for women. Regardless of
ethnicity, s-ferritin levels for men declined with advancing age, while they increased after the
age of 50 yr for women. There was a significantly higher s-ferritin level among inland
participants compared to residents at the coast (both genders). For inland men, the Sami [
group aged 36 — 49 yr, had significantly higher mean s-ferritin than the Sami II group,
(Tukey-Kramer test). In the age group 50 — 79 yr the Sami I group had significantly higher
mean s-ferritin than the non-Sami group (Tukey-Kramer test). For inland women, the Sami I
group after the age of 50 had significantly higher mean s-ferritin than the Sami II and non-
Sami groups (Tukey-Kramer test). At the coastal settlements there were no differences in
mean s-ferritin between ethnic categories; hence further analyses were limited to the inland
participants, in total 2850 individuals.

Iron levels influenced by dietary patterns

Table 3 presents the effects on s-ferritin by age, ethnic groups at inland domicile, different

dietary patterns, and BMI from multiple linear regression analyses, stratified by gender. In
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these models age and ethnic category, age and dietary patterns and finally, age and BMI were
mutually adjusted for each other. For both genders Sami I, reindeer pattern and obesity (> 30
kg/m?) were positively associated with log-ferritin compared to the reference groups. In a
final model all independent variables were mutually adjusted for each of the other variables,
with women and men processed separately (Table 4). For women, Sami I was still positively
associated with s-ferritin, but the effect was smaller than in the first model. The reindeer
pattern showed a tendency towards higher s-ferritin, but this was not significant. In men the
effect of Sami ethnicity disappeared. The reindeer pattern did still show a positive association
with s-ferritin. Also, a BMI higher than 29.9 kg/m” was still strongly positively associated
with s-ferritin, in both genders.

Other lifestyle factors, such as light/ hard physical activity and, for women, the number of
childbirths, were considered (as confounders), but were not added to the model as they did not
change the associations presented in Table 4.

Iron depletion

Figure I present the prevalence of depleted iron stores for men according to dietary patterns
and age groups. The prevalence of iron depletion was in general low among men. In all
dietary patterns, except in the reindeer group, the depletion was higher after the 50 years of
age. The highest prevalence of iron depletion (2.2 %) was among participants over 50 yr in
the fish pattern. The reindeer pattern was characterised by few individuals with depleted iron
stores, only 0.8% in the youngest age group and none over the age of fifty. In total, 88 % of
the participants with s-ferritin < 13 pg/l, were women. In contrast to men, women in the age
group 36 — 49 yr had a higher prevalence of low s-ferritin than the older age group. The
lowest prevalence of depleted iron stores among the youngest individuals was in the reindeer
pattern with 10.5%. The average, the fruits and vegetables and the westernized, traditional

marine patterns had highest prevalence of depleted iron stores with 19.0%, 17.8% and 17.5 %,
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respectively. The differences between the reindeer pattern and each of the other three patterns
were significant. There were no differences between the reindeer pattern and the fish pattern
for the youngest age group. For women over the age of fifty there were no differences in the

prevalence of depleted iron stores between different dietary patterns.



Discussion

This cross-sectional survey of Sami and non- Sami participants in northern Norway indicates
that participants who frequently consume reindeer meat and other reindeer products have
higher iron levels than individuals with other dietary patterns.

An extensive screening program of iron levels and iron deficiency in northern Norway has not
been done before. Nor has such a comprehensive survey been carried out previously in a
multiethnic population in Scandinavia. Other studies on iron levels in Norway have been done
in areas with no or few Sami participants or in more limited geographic areas with fewer
individuals ">, The Sami traditional residences are to some extent concentrated in
geographic settlements, but in many rural districts Sdmi and non-Sami populations have lived
side by side for generations. These settlement patterns have affected, among other things,
nutritional habits in both the indigenous and non- indigenous populations.

Nutrition

Dietary traditions are important markers for cultural identity, but in relation to occupational
expansion from different primary trades towards service professions, traditions are changing
which again affect the dietary patterns. In addition, increased access to many different food
products also establish new food habits. These changes are global and are described, among
others, by Kuhnlein et al. in artic indigenous peoples in Canada '*. The traditional diet
consists of food harvested from the local environment. International research on diet among
the indigenous people in Canada has demonstrated that traditional food has a high nutrient
density i.e. as various vitamins, folate, calcium, iron and magnesium 4 Asan example,
traditional food has significantly higher iron content than market food '. In the SAMINOR
survey the consumption frequency was estimated, but the questionnaire did not cover a total

diet in order not to make it too comprehensive and thereby decrease the response rate further.
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The analyses of food patterns instead of single nutrients are considered as a better way to
focus on dietary exposure and different health outcomes, mainly because dietary exposure is
highly interrelated 13-16 In our analyses, food patterns predicted s-ferritin level. Brustad et al.
have published dietary patterns analyses from the SAMINOR survey, which demonstrated
that ethnicity did not play a major role in predicting dietary patterns except for the reindeer
pattern at the inland areas ' At the coastal settlements Sami and non-Sami individuals have
coexisted for centuries and both sea fish and different types of meats have been the main
nutrition for both ethnic groups .

Iron status

The prevalence of depleted iron stores was in general low in men, especially in the reindeer
pattern. In this food pattern depleted iron stores did not exist among participants older than 50
years. This is the dietary pattern that has the highest proportion of individuals with Sami I
ethnicity, inland residence and obesity "1 High intake of high bioavailable iron reduces the
risk of iron depletion. The highest prevalence of depleted iron stores was found among the
oldest age group in the fish pattern group. Accordingly, the fish pattern was characterised by
high age ''. Age has a major impact on s-ferritin levels and haemoglobin. Several studies have
reported that s-ferritin and haemoglobin decline with advancing age for men 13.18-19 Different
factors may explain this decrease in iron levels, such as dietary habits, different lifestyle
factors and inflammation. Current data about iron levels in the male population from other
parts of Norway are not present.

The prevalence of depleted iron stores was significantly higher in women compared with
men. The lowest prevalence of depleted iron stores was found among women over 50 yr. In
women s-ferritin and haemoglobin are highest seven to ten years after menopause and decline
among the oldest individuals 51320 Also in women, in the youngest age group, lowest

prevalence of depleted iron stores was found in the reindeer group. The average, fruits and



vegetables and finally westernized, traditional marine patterns had the highest prevalence of
iron depletion. The age composition in these three patterns was about the same, 36% to 39%,
in the age group 36 — 49 yr in each of the patterns ''. The fish pattern had only 18% of
individuals in the same age group and the majority lived at the coastal areas. Except for the
reindeer pattern, women in this survey aged 35 — 49 yr have iron depletion consistent with
results from other iron studies done in Norway, in comparable age groups '. In the Nord-
Trendelag Health Study the prevalence of s-ferritin < 12 pg/1 in the age groups 30 — 39 yr, 40
—49 yr and 50 — 55 yr were 16.1%, 18.1% and 10.6% respectively. It is therefore reasonable
to conclude that women participating in the SAMINOR survey had a rather satisfactory iron

intake, especially women in the reindeer pattern.

Influence of dietary patterns and lifestyle factors in s-ferritin

Sami I ethnicity has a positive association with s-ferritin when adjusted for age in both
genders. However, this effect is only visible inland. It is therefore unlikely to believe that
genetic inheritance does explain these differences between ethnic groups. In men the effect on
s-ferritin by Sami I disappears when age, ethnicity, dietary patterns and BMI are mutually
adjusted. In women however, food habits reduce the effects of ethnicity, but not all the effects
by Sami I, disappear. One explanation can be that the food frequency questionnaire covers
food habits among men better than among women. Foods rich in sugar such as cakes,
desserts, and syrup are not sufficiently covered in the form. An incomplete food list may
affect the estimation of food intake. Food patterns and health related behaviours such as the
level of physical activity may confound an association with s-ferritin. Several studies on
dietary habits have been done in Norway. In a 1993-94 survey of the adult population, a
quantitative food frequency questionnaire was used to evaluate dietary habits and to relate

these to other life style factors 2'. This survey showed that daily total intake of thiamine,
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riboflavin, calcium, and iron was higher in the youngest age groups compared to the older
participants, both genders included. In women intake of vitamin C was highest in the oldest
age groups. Women, however, did not have adequate intake of vitamin D and iron regardless
of age in this study. Another study in 1996, of breast cancer among Norwegian female
citizens, analysed dietary habits from a food frequency questionnaire in approximately 10 000
women 2. Also in this study older women had a more vitamin C dense diet than the younger
participants, most probably because of increased orange and carrot intake. These surveys are
national but did not focus especially on ethnic categories or geographic settlements. A
smaller study performed in a Sami population living in traditional reindeer herding areas in
northern Norway concluded that there is traditionally low consumption of fruit and vegetables
among inhabitants in northern Norway, especially among the clderly 3 The sample sizes are
however small. Brustad et al. demonstrated that participants in the reindeer pattern consumed
the same quantity of fruit and berries as in the fish, average and western/traditional marine
patterns ! Only participants in the fruits and vegetables pattern consumed more. Coffee
inhibits iron absorption 824 The habit of coffee consumption is prevalent in the reindeer
pattern, but it has no negative association on s-ferritin. To some extent this can be explained
by a high consumption of high bioavailable iron in reindeer meat. As documented, reindeer
meat has high iron content of 3.8 mg/100g wet weight B

A relation between s-ferritin and obesity has been found in several cross-sectional studies, and
may be due to liver cell damage 26 In both genders, obesity had a significant impact on s-
ferritin and this effect did not disappear when adjusted for the other variables such as age,
ethnicity and dietary patterns.

Conclusion

The differences in iron levels described earlier between inland Sami and non-Sami can be

explained by several factors such as food habits, age and obesity. In men, traditional food



habits with intake of reindeer meat eliminate the association of ethnicity. In addition being
overweight and obese also influences s-ferritin levels. In women food habits reduce the
association between s-ferritin and ethnicity, but there is still some effect left. One explanation
can be that the food frequency questionnaire covers food habits among men better than among
women. In any case, traditional food with high bioavailable iron seems to protect against
depleted iron stores in both genders. It is reasonable to conclude that traditional food provides
essential nutrients in the diet such as an extra iron supplement, and thus its use should be

encouraged.
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Table 1 Selected characteristics of the study sample (n=14630) '

Characteristcs Women Men
B % N % N
Age groups
36-39 yr 10.1 765 8.6 606
40 -49 yr 274 2068 26.1 1843
50—-59 yr 30.0 2270 31.8 2253
60 - 69 yr 20.4 1539 21.5 1524
7079 yr 12.1 916 12.0 846
Ethnicity
Sami I 11.2 845 11.5 817
Séami IT 21.5 1623 233 1647
Non-Sami 67.3 5090 65.2 4608
BMI (kg/m?)
<18.5 0.5 40 0.2 16
18.5-249 24.5 1851 159 1121
25-29.9 53.5 4030 66.5 4697
>30 21.5 1618 17.4 1228
Dietary patterns
Reindeer 58 370 6.4 376
Fish 15.2 980 11.9 705
Average 21.9 1404 28.9 1710
Fruit/vegetables 26.0 1667 11.8 700
Western/marine 311 1999 41.0 2422
Ethnicity by geographical area
Sami Inland 9.7 734 9.4 669
Séami Coast 229 1734 24.4 1795
Norwegian Inland 10.2 769 9.6 678
Norwegian Coast 57.2 4321 55.6 3930

' Subgroups may not total to 14630 for all variables, due to missing values.
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Table 2 S-ferritin in 14630 participants in the SAMINOR survey in northern Norway.
Geometric mean and 95% confidence interval [ |

S-ferritin (ug/l) '

Inland Coast
Sami [ Non-Sami Sami | Sami II Non-Sami
Men N 452 N 690 N 365 N 1430 N 4001

Age (yn)

36-49 151 [135-168]>*

50-79 118 [107-129]**

Women N 516

Age (y1)

3649 34 [30-38]%

50-79 73 [67-811%°

120 [105-138] >*

113 [96-134] >*

128 [118-140]*°

98 [90-105] *

N 793

29 [26-32] >’

55(51-59]%°

104 [86-127]%® 105 [99-111] >

85 [78-93]2? 90 [85-95] 2

N 329 N 1405

25[21-30] %1 26 [24-28] **

59 [53-66]1** 52 [49-55] %

108 [105-111] %2

92 [89-94] 2*

N 4457

27 [26-28] *

54 [53-56] »*

! Geometric mean

2 Test for differences , ANOVA, between ethnic groups. Stratified for gender, geographic domicile and age groups.
3 Test for differences, ANCOVA, between geographic areas adjusted for age and ethnicity. Stratified for gender.
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Table 3 Effect on logferritin by ethnicity, dietary patterns and BMI adjusted for age. The inland
residence. N=2850

Women Men

B coeff 95% CI'! B coeff 95% CI'
Age groups Intercept 3.29 Intercept 4.86
36-39 Reference group
40 -49 0.04 -0.12 - 0.21 -0.02 -0.18 - 0.14
50-59 0.58 042-0.74 -0.07 -0.23-0.09
60 - 69 0.90 0.73-1.08 -0.30 -0.47 --0.13
70 -79 0.73 0.54 - 0.92 -0.57 -0.75--0.39
Ethnic groups
Non Sami Reference group
Séami 1l 0.08 -0.05-0.20 0.004 -0.11-0.12
Sami I 0.26 0.16 - 0.35 0.14 0.05-0.24
Age groups Intercept 3.35 Intercept 4.87
36-39 Reference group
40 - 49 0.05 -0.11 - 0.21 -0.01 -0.17 - 0.15
50-59 0.59 0.42-0.75 -0.06 -0.22 -0.10
60 - 69 0.91 0.73 - 1.08 -0.30 -047 - -0.13
70 -79 0.73 0.54 -0.92 -0.56 -0.74 —-0.38
Dietary patterns
Average Reference group
Reindeer 0.24 0.11 -0.36 0.18 0.07 - 0.29
Fish 0.01 -0.14-0.15 0.05 -0.10-0.20
Fruits/vegetables -0.05 -0.16 - 0.07 0.0008 -0.13-0.13
Western/marine -0.01 -0.15-0.14 -0.04 -0.16 - 0.07
Age groups Intercept 3.35 Intercept 4.74
36-39 Reference group
40-49 0.04 -0.12-0.21 -0.02 -0.18-0.14
50-59 0.56 0.39-0.72 -0.06 -0.22 - 0.10
60 - 69 0.84 0.66 - 1.01 -0.28 -0.45--0.11
70 -79 0.65 0.46 - 0.84 -0.56 -0.74 - -0.38
BMI (kg/m®)
18.5-24.9 Reference group
<18.5 -0.10 -0.79 - 0.58 -0.22 -0.90 - 0.45
249-299 -0.01 -0.11-0.09 0.11 0.006 - 0.21
>30 0.25 0.14-0.36 0.34 0.24 - 0.46

' 95 % confidence interval
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Table 4 Effect on logferritin by age, ethnicity, dietary patterns and BMI at the inland
residence. Mutually adjusted for each of the others variables. N= 2850.

Women Men

B coeff 95%CI ' B coeff 95% CI'
Age groups (yr) Intercept 3.27 Intercept

4.67

36-39 Reference group
40 - 49 0.03 -0.14-0.19 -0.02 -0.18-0.14
50 - 59 0.55 0.39-0.71 -0.06 -022-0.10
60 - 69 0.85 0.67 - 1.02 -0.28 -0.45--0.11
70-79 0.66 0.47-0.85 -0.55 -0.73 - -0.37
Ethnic groups
Non Sami Reference group
Sami Il 0.04 -0.09-0.17 -0.04 -0.16-0.18
Sami | 0.17 0.06-0.28 0.08 -0.03- 0.18
Dietary patterns
Average Reference group
Reindeer 0.13 -0.003 - 0.27 0.15 0.03-0.27
Fish 0.03 -0.12-0.17 0.04 -0.11-0.19
Fruits/vegetables -0.02 -0.14-0.10 0.02 -0.11 -0.15
Western/marine 0.01 -0.13 - 0.16 -0.05 -0.17-0.07
BMI (kg/mz)
18.5-24.9 Reference group
<18.5 -0.15 -0.83 - 0.53 -0.24 -0.91-0.43
249-299 -0.01 -0.11-0.09 0.13 0.03-0.23
>30 0.22 0.11-033 0.36 0.25- 047

195 9% confidence interval
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Figure 1. Prevalence of depleted iron stores by age and dietary pattern in men
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Figure IL Prevalence of depleted iron stores by age and dietary pattern in
women
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ABSTRACT

Objectives. The purpose of this study was to investigate iron status in a population with a high
proportion of miners in the northernmost part of Norway.

Study Design. Cross-sectional, population-based study performed in order to investigate possible
health effects of pollution in the population living on both sides of the Norwegian-Russian border.
Methods. All individuals living in the community of Sgr-Varanger were invited for screening
in 1994, In 2000, blood samples from 2949 participants (response rate 66.8 %), age range 30-69
years, were defrosted. S-ferritin and transferrin saturation were analysed in samples from 1548
women and 1401 men. About 30 % (n = 893) were employed in the iron mining industry, 476 of
whom were miners and 417 had other tasks in the company. Type and duration of employment and
time since last day of work at the company were used as indicators of exposure.

Results. Both s-ferritin levels and transferrin saturation were higher in men than in women.
S-ferritin increased with increasing age in women, while the opposite was true for men. Iron defi-
ciency occurred with higher frequencies in women (16 %) than in men (4 %). Iron overload was
uncommon in both sexes. Adjustment for smoking and self-reported pulmonary diseases did not
show any effect on iron levels.

Miners had non-significant higher mean s-ferritin and transferrin saturation than non-miners.
Neither duration, nor time since employment in the mine, had any impact on iron status.
Conclusions. Our analyses did not show any associations between being a miner in the iron
mining industry and serum iron levels compared to the general population.

(Int J Circumpolar Health 2006;65(5):432-442.)

Keywords: ferritin, transferrin saturation, miners, non-miners, industry, Sgr-Varanger
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INTRODUCTION

Sixty years ago, investigators claimed that
adults and children living north of the Artic
Circle had lower haemoglobin levels than in
the rest of the country (1). Different causes
were suggested. The theory was that haemo-
globin levels could be influenced by the
intensity of sunlight, as well as by nutritional
factors, such as shortage of meat and vege-
tables in the spring time. As a consequence,
vitamin C and iron would be insufficient,
or suboptimal, in the late winter and spring
seasons. In the 1960s, Natvig published
a study showing that the daily supply of
vitamin C and iron in the diet was adequate
for the population in the municipality of
Kirkenes (2). The iron industry was the major
employer in the local society. Natvig and co-
workers also collected data from a voluntary
national industrial health service program,
which showed that haemoglobin levels were
higher in male wage-earners in the iron and
mechanical industries (3). These studies did
not measure iron status in the general popula-
tion. With this background, we wanted to test
if geographic localization and iron mining
could affect iron status in a population living
in the arctic.

In normal subjects, the total average daily
loss of iron is about 1- 2 mg. These losses
are balanced by an equivalent amount of
iron absorbed from the diet. Iron is absorbed
by the intestinal mucosal cells, which also
regulates this absorption. In the plasma, iron
is bound to a transport protein, transferrin,
which provides the main means of iron
transport. S-ferritin and transferrin satura-
tion values are the two most widely used
biochemical markers of body iron status. S-
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ferritin concentration significantly correlates
with body iron stores in normal subjects,
but s-ferritin is also an acute-phase reactant,
elevated during infection, chronic inflamma-
tion and liver disease (4).

We had the possibility to use blood samples
from a screening study carried out in the Sgr-
Varanger municipality in 1994, namely the
Norwegian-Russian Health Study (5-8). At
the time of the screening, A/S Sydvaranger
was still the main employer in the munici-
pality.

The aims of this study were (1) to evaluate
the iron status in a multiethnic population
in the east of Finnmark county in northern
Norway, and (2) to investigate whether the
iron status of miners was influenced by their
work in an iron mine.

MATERIALAND METHODS

Study location and background

The Sgr-Varanger municipality of Finnmark
County is situated in the north-eastern part of
Norway, north of the Artic Circle at the 70th
parallel, close to the common border between
Norway and Russia (Fig. 1). In 1994, about
9800 people lived in S@r-Varanger. There has
been a mining and iron smelting industry in
Kirkenes for the last hundred years, but the
mine closed in 1997. The city of Kirkenes was
established because of the mining activity.
The mine was in Bjgrnevatn, and the ore
was transported approximately 12 miles to
Kirkenes, where iron-pellets were produced
and, thereafter, exported by sea. The peak
production period was in the 1980s, with an
annual production of 24 million tons of iron
mineral.
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The Norwegian-Russian Health Study
focused on possible health effects of nickel
pollution from the Russian smelters in Nikel
and Zapolyarny, located about 6 and 25 miles
from the Norwegian border, respectively (3-7).
The study collected information about different
diseases, smoking habits and social conditions
from questionnaires. Because the original
study did not include iron measurements, the
questionnaire did not contain questions about
vitamin C or iron consumption.

Screening

The Spr-Varanger municipality consists of a
multicultural population, with inhabitants of
Norwegian, Finnish and Sami origin. In 1994,
all adults in Sgr-Varanger between 18 and 69
years were invited to participate (n = 6822). In
total, 3721 people participated, corresponding
to a participation rate of 60.2 %. Participation
was higher among women (67.5 %) than men

| wliamarast
B [ebosk
B juatsu
.* Tandh ® Primak
L
Norway Wik
Hanasyok Finland
B Kaulokemo

& Fanagard

(52.2 %), and increased with increasing age.
The response rate for participants in the age
range between 30 — 69 years was 66.8 % (5-8),
which we regarded as an adequate participa-
tion rate for this study. Subjects younger than
30 years have hence been excluded (Figure 2).

Iron status was measured in a total of 1401
men and 1548 women. Among these partici-
pants, 893 (30.3 %) were employed at A/S
Sydvaranger, of whom 476 were miners and
417 were wage earners with different tasks in
the company. We performed stratified analyses
for 1) miners, 2) other industry workers at A/
S Sydvaranger, and 3) the remaining popula-
tion. We did not demonstrate any differences
in iron levels between the two non-mining
groups (group 2 and 3), and they were there-
fore merged and used as a control.

In 1993, The Spr-Varanger study was
accredited by the Regional Board of Research
Ethics, and the Norwegian Data Inspectorate

#Batstord
Kirkenes
£
&Py ga
L1
The Russian federation

# Severomorsk
*

Figure |. Map of the study area.
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Registered population - Populati
Age 18 - 69 years :Ip =6822

L 4 5 ]
Eligible Died/moved 303 a)
6177 \ Absent 342 b)

v
Participants
N=3721
(60.2%)

¥
Age >29
N=2949
Analysed for pollution
and iron status . (66.8%)

Employed at / Not employed at
AS | A/S
Sydvaranger | \ Sydvaranger
N=893 ' N=2056

N=476

Non Miners
N=417

a) Registered as having died or moved during the study period.
b) Retum their invitation indicating that they were ill or temporarily absent from Ser-Varanger

Figure 2. Flow-chart of survey participants.
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gave permission to store personal information
about the participants. In relation to the exten-
sion of the study in 1999, both the Regional
Board of Research Ethics and the Norwegian
Data Inspectorate gave new approvals.

All participants gave written, informed
consent prior to the screening. They also
gave informed consent to link information to
hospital databases and the register of death
certificates in statistics of Norway.

Non-fasting blood samples were obtained
at admission. Serum was stored at -20 ° C. S-
ferritin, iron and transferrin were measured
on a Hitachi 917 analyser from Boehringer
Mannheim, Germany. All reagents were
purchased from the same company. Iron was
measured with a ferrozine method, and cali-
brated using Cfas (catalogue N°. 759350, lot
Ne. 199462). Transferrin was measured with
a turbidimetric assay, and calibrated using
Cfas Proteins (catalogue N°. 1355279, lot
Ne. 196610). S-ferritin was measured with
a turbidimetric assay, and calibrated using
Cfas Proteins (catalogue N°. 1355279, lot N°.
196610). In an effort to harmonize s-ferritin
levels within Norway at the time, the labora-
tory used a factor of 0.82 for s-ferritin anal-
ysis. Transferrin was reported in g/L, and
serum TIBC (total iron-binding capacity) was
calculated as s-TIBC ygmol/L = 25.1 x s-trans-
ferrin. Transferrin saturation (%) was calcu-
lated as 100 x (serum-iron/TIBC). Moderate
iron overload is defined as s-ferritin > 200
ug/l for men, and s-ferritin > 110 g/t for
women, according to limits used by the Nord-
Trgndelag Health Study (9). S-ferritin levels
> 699 ug/l are compatible with severe iron
overload, according to previous studies (10).
Iron deficiency is defined as s-ferritin < 16 pg/
I or transferrin saturation < 15 %, according
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to WHO criteria (11-12). Body mass index
(BMI) was based of measurements of weight
and height, and calculated as body weight in
kilograms/body height in metres *.

Record linking

Kirkenes hospital is the only hospital in this
region. The hospital database therefore covers
health information for the whole population.
The University Hospital is more than 800
kilometres away. In order to find participants
with liver and kidney diseases, or alcohol liver
damage, we linked the participant record to
the Kirkenes hospital database for the years
of 1993, 1994 and 1995.

Statistical analyses

Analysis was stratified for sex and mining
status. The Sharpiro — Wilk test was utilised
to examine the normal distribution of data.
Distributions for s-ferritin showed positive
skewness; therefore, s-ferritin values were
logarithmically transformed and replaced
by log e (ferritin). S-ferritin values were
log — normally distributed. When s-ferritin
was used as dependent variable, both log
e and non-log-transformed s-ferritin were
analysed. There were no differences in the
results; therefore, non-logarithmical ferritin
was preferred. Transferrin saturation was
normally distributed. Analysis of variance
(two-way ANOVA) was used for evaluating
the changes of s-ferritin and transferrin satu-
ration by age, sex, occupation and puimo-
nary diseases. The s-ferritin and transferrin
saturation interval between the 2.5 and 97.5
percentiles (central 95 % interval) was esti-
mated. We used the SAS statistical software
package version (SAS Institute Inc, Cary,
NC; Version 8.2).



RESULTS

Study population

Table I shows sex-specific differences in
selected characteristics at screening. Both
mean s-ferritin and mean transferrin satura-
tion were significantly higher for men than for
women. Until 1994, Sgr-Varanger had a stable
population. About 80 % of the population (both
sexes) had lived in the municipality for more
than 20 years. Two thirds of the participants
had BMI values higher than 24 kg/m?2.

Population distribution of s-ferritin

and transferrin saturation

The range of s-ferritin for men was 4 - 1215
pg/l, and for women it was 1 — 1172 pg/l.
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Figure 3a shows the percentile distributions of
s-ferritin by age for men. The distribution of
median s-ferritin level in different age groups
showed little variation, except for the oldest
participants over 60 years. There was a small
tendency of decreasing s-ferritin with age for all
percentiles, except for the 97.5 percentile. From
50 — 59 years there was a significant decrease
in s-ferritin (p < 0.01). Figure 3b presents the
percentile distribution of s-ferritin by age for
women. The median for all women varied with
age from 30 - 60 pg/l. The range of variation
was largest in the age group 65 — 69 years and
smallest in the age group 35 — 40 years. There
was a significant increase in s-ferritin from 45
- 54 and 50 - 59 years (p < 0.0001). Transferrin
saturation showed less variation than s-ferritin

Table |. Baseline characteristics of the study population in Ser-Varanger aged 30-69 yrs.

Characteristics Men (n = 1401)  Women (n = 1548)
Mean (95% CI)*  Mean (95% CI) *

S-ferritin (ug/L) ® 90 (87-94) 35 (34-37)

Transferrin saturation (%) 26 (26-27) 24 (23-24)

Age (yr) 49 (48-49) 48 (47-49)

Body mass index (kg/m?) 269 (267-27.1)  26.4 (26.2-267)

Smokers (%) 42.2 (39.8-45.0) 41.0 (38.6-43.5)

Percent employment in iron
industry all occupations

Percent miners of total population
Duration of residence

Percent lifelong 437
Percent > 10 years 88.6
Percent > 20 years 80.4

538 (51.2-56.4)
31.8 (29.3-343)

134 (11.8-15.2)
2.0 (1.4-2.8)
36.1

87.7

77.0

95 % Confidence interval (Cl)
® Geometric mean

Table L. Distribution of s-ferritin in men and women in the Ser-Varanger municipality

S-ferritin
Men Women
Age n Mean (95% ClI) * n Mean (95% Cl) *
30-39 370 94 (88-100) 441 28 (26-29)
40 - 49 404 94 (87-101) 439 25 (24-28)
50-59 313 87 (80-95) 344 47 (43-51)
60 - 69 314 84 (77-92) 324 58 (53-63)
Total 1401 90 (87-94) 1548 34 (34-37)

295 % Confidence interval ()]
® Geometric mean
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Figure 3.S-ferritin by age in men (a) and women (b).
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for both men and women (data not
shown).

Mean s-ferritin levels adjusted
for age groups (both sexes) are
shown in Table II. For men, mean
s-ferritin decreased with age, and
for women s-ferritin increased
with age, especially after 49
years. S-ferritin increased signifi-
cantly with increasing BMI for
both sexes. Transferrin satura-
tion decreased significantly for
women, but not for the male
population (data not shown).

General health status of

the study population

The prevalence of self-reported
acute pulmonary diseases is
shown in Table III. In addition,
the hospital database identified
one person diagnosed with acute
pneumonia in 1993. None of the
participants were diagnosed with
liver, kidney, or alcohol-associ-
ated diseases, according to the
database.

Iron status in miners

The percentage of miners was
30.0, 32.7,34.2 and 34.1 % among
men aged 30 — 39, 40 — 49, 50 - 59
and 60 — 69, respectively, in total
439 men. Only 37 women were
miners, which corresponded to
2 % of female population, hence
we limited our analyses to men
due to the low number of female
miners.




Iron stores

No differences in s-ferritin were found between
male miners and non-miners. S-ferritin tended
to decrease with increasing age for both miners
and non-miners. Mean transferrin saturation
was non-significant in all age groups among
miners and non-miners (p < 0.09). Informa-
tion on smoking habits was available for 413
miners, of whom 200 (48%) were smokers, and
for 804 non-miners, of whom 327 (41 %) were
smokers (Table I'V). There were no significant
differences between s-ferritin, or transferrin
saturation in these four groups.

Prevalence of high and low iron stores

The prevalence of moderate iron overload
was 14 % among miners and 10 % among
non-miners in the age group 30 — 49 years.
Moderate iron overload increased slightly
with age in men, among both miners and non-

Table lll. Prevalence of acute diseases in relation to gender and mining,
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miners. In a stratified analysis, no difference
in prevalence was found, RR = 1.2/ (95 % CI,
09 - 1.6).

S-ferritin levels > 699 pg/l were observed
in two men, one miner and one non-miner.
Among the women, one miner and one non-
miner also had severe iron overload.

The prevalence of iron deficiency among
the male population was 5.2 % for miners and
3.7 % for non-miners, respectively. RR = 1.4/
(95 % CI; 0.9 - 2.4). No age differences were
demonstrated.

DISCUSSION

The subjects available for iron analyses
were all participants in a population-based
study, with a high proportion being industrial
workers in the iron smelting industry (5-6).

Women Men

Miners Non-miners Miners Non-miners

- % (95% ClI) * % (95% Cl) . % (95% ClI) * % (95% CI) *
Pulmonary disease 9.7 (2.0-25.8) 9.8 (8.4-11.4) 72 (5.0-10.0) 89 (7.2-10.8)
Pneumonia 19.4 (7.5-37.5) 13.2 (11.5-14.9) 13.9 (10.9-17.5) 13.6 (11.5-15.9)

Bronchitis 6.5 (0.0-21.4) 50 (3.8-6.2) 3.6 (2.1-5.8) 3.6 (2.3-47)
Coughing 16.1 (5.5-33.7) 9.2 (7.8-10.8) 13.7 (10.7-17.3) 11.9 (9.9-14.2)
Allergy 19.4 (7.5-37.5) 18.3 (16.4-20.4) 128 (9.9-16.3) 10.6 (8.7-12.7)

* 95% confidence interval ( CI)

Table IV. Distribution of ferritin and transferrin saturation among miners versus non-miners and smokers versus non-

smokers, The data represent men aged 30 — 69 yrs.

Non-smokers Smokers
Miners Non-miners Miners Non-miners
n=12I3 n =477 n =200 n =327
Mean (95% Cl)®  Mean (95% Cl)® P* Mean (95% CI)® Mean (95% Cl)® P*
S-ferritin(uq/L) * 130 (104-156) 121 (98-144) 0.4 123 (99- 148) 115 (93- 137) 0.5
Transferrin
saturation(%) *  25.3 (22.4-28.2) 257 (23.2-28.3) 0.7 26.1 (23.2-28.8) 25.6 (23.2-280) 07

g Multiple-adjusted for age, BMI, length of residence, pulmonary disease, pneumonia

® 95 % confidence interval (C!)
© p-value between miners and non-miners
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The present analysis did not show signifi-
cant differences with regard to s-ferritin and
transferrin saturation levels, between miners
and non-miners.

The s-ferritin level is the most specific
biochemical test that correlates with total
body iron stores. S-ferritin has been used
as key parameter in several epidemiological
studies where iron status has been measured
(10,13-15). A low s-ferritin level reflects
depleted iron stores, while a high s-ferritin can
reflect iron overload. S-apoferritin is a part of
the measured s-ferritin, and is an acute-phase
reactant protein that is elevated in infectious,
inflammatory and malignant diseases. Infor-
mation about liver and kidney diseases and
information about alcohol consumption, or
medications were not available in this study.
When merging the participants’ records with
the hospital database it was not possible to
point out any differences among miners and
non-miners concerning these diseases. There
were no differences in self-reported pulmo-
nary diseases between the different subgroups
either, indicating that miners in general are
not healthier than non-miners.

We found significant sex differences for
both s-ferritin and transferrin saturation. Age
had a major effect on s-ferritin in women,
with values increasing from the age of 40.
Previous studies have shown that it takes 7
- 10 years before a new iron balance is estab-
lished in post-menopausal women (15). The
Dan-Monica studies from Denmark demon-
strated the same age variations (13,15,16).
S-ferritin levels for men remained constant
until 50 — 54 years of age, after which they
declined with age. Similar variations have
been reported for haemogiobin in elderly
men (17).

In the present study, transferrin satura-
tion also increased in women after 50 years
of age, but not so clearly as for s-ferritin.
For men, transferrin saturation remained
constant into old age.

The prevalence of iron depletion was
lower for men than women. The Danish
study also reported considerable differences
concerning the prevalence of iron deficiency
between men and women, when age groups
where compared (15 — 16).

In previous studies, it was reported that s-
ferritin increases, and transferrin saturation
decreases, with increasing BMI (18). In our
study, s-ferritin increased significantly with
increasing BMI as well, for both sexes. At
the same time, transferrin saturation seemed
to decrease, especially when BMI exceeded
29 kg/m?, which is defined as obesity by
WHO (19). There were no differences in
BMI between male miners compared to
non-miners.

Mining, as an occupation, had no signifi-
cant influence on iron status in our study.
Nor was it possible to demonstrate any
effect related to smoking habits. The iron
peliet factory in Kirkenes caused some envi-
ronmental pollution; hence a major part of
the population was, to some extent, exposed
to iron-dust particles. However, we regard
this exposure to be equal for all inhabitants,
miners and non-miners alike.

The miners worked underground, and
the slight diversity in iron stores between
miner and non-miners could be explained
by exposure to the iron ore. At the same
time, mining is hard, physical work, and it is
known that great losses of sweat during hard
manual labour also lead to loss of iron (20).
Only tiny amounts of iron are lost by this
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route. It is not possible to document if these
two effects counteract each other.

In 1994, the activity in the mine was
already reduced and only a portion of the
industrial workers were still working there.
Therefore, it was difficult to draw any conclu-
sions about the issue of iron dust intake and
exposure. However, body iron accumulation
caused by industrial exposure is not very
likely, because this requires several decades
of severe contamination (4).

Conclusions

In our study we found the same variations
between sex and age groups concerning iron
status in the general population as described in
previous studies in Denmark. Natvig’s finding
from the 1960s, that haemoglobin level was
higher among workers in iron metal industry,
cannot be verified for the iron status in the
same population thirty years later.

The results from this study did not indicate
any relationship between iron industry and
serum iron levels, neither for environmental
exposure, nor for occupational exposure.
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|Low prevalence of hereditary Haemochromatosis in multiethnic

populations in northern Norway

Ann Ragnhild Broderstad, Tone Smith-Sivertsen, Inger Marie S. Dahl, Ole Christian
Ingebretsen and Eiliv Lund

Summery

Hereditary haemochromatosis with the C282Y homozygosity is the most common genetic
mutation in persons of northern European descent. A screen of two multiethnic populations in
northern Norway was performed to investigate if the prevalence of hereditary
haemochromatosis was consistent with previous results in northern Europe.

Participants in two population-based studies from Sgr-Varanger and Tromsg, northern
Norway, were analysed for s-ferritin and transferrin saturation. In both surveys the
questionnaire had questions about ethnic affiliation, i.e. Norwegian, Sami or Kven.
Participants with transferrin saturation or s-ferritin above the reference limits in two separate
blood samples were tested for three different HFE mutations, namely C282Y, H63D and S65.
The estimated prevalence for C282Y/C282Y mutation in both municipalities was lower than
in comparable studies in Norway. The prevalence was lowest in the Ser-Varanger population
(men 0.19% and women 0.22%), which also had the highest portion of individuals with Sami
and Kven affiliation. Screening in Tromse demonstrated that family screening and good
expertise among physicians reduce the frequency of individuals with high iron levels as a
result of hereditary haemochromatosis.

The prevalence of hereditary haemochromatosis is lower in multiethnic populations in
northern Norway compared to previous studies from other parts of Norway. Although
haemochromatosis fulfils the criteria established by the World health organization for
population screening for medical condition, our study demonstrates that sufficient knowledge

about this hereditable condition among physicians makes population screening unnecessary.

Key words: Hereditary haemochromatosis, ferritin, transferrin saturation, Ser-Varanger,

Tromsa, Sami, Kven



Low prevalence of hereditary Haemochromatosis in multiethnic

populations in northern Norway

Introduction

The last ten years it has been a considerable focus on iron overload and hereditary
haemochromatosis . Iron overload can lead to progressive accumulation of iron and
parenchymal damage of organs if untreated 45 The inheritance pattern for haemochromatosis
is autosomal-recessive. Especially homozygosis for C282Y mutation of the candidate gene for
haemochromatosis (the HFE gene) is associated with increased body iron levels. However to
what extent the mutation leads to phenotypic penetrance is controversial, and its presence is
not always associated with iron overload and clinical disease 2. Two other mutations, H63D
and S65C, have also been associated with milder form of hereditary haemochromatosis 5

In 1995 a comprehensive health survey programme (HUNT) was conducted in Nord-
Trondelag, a county in the middle of Norway, incorporating a large screening for hereditary
haemochromatosis ' In total 65 717 (69.8%) people participated. The prevalence of
hereditary haemochromatosis was 0.34% in women and 0.68% in men 7 The C282Y
homozygosity is a common genetic mutation, occurring in 0.3 to 0.7 % of white persons of
northern European descent 811 The degree of hereditary haemochromatosis is increasing
northward. The northernmost part of Scandinavia consists of a multiethnic population of
Sami, Norwegian and Kvens. The Sami people are defined as an indigenous people living in
the northern part of Scandinavia and the Kola Peninsula in Russia. Norway has the greatest
proportion of the total Sami population. The Kvens is a group of Finnish descends that
immigrated to northern part of Norway approximately to hundred years ago. Different ethnic
groups could affect the prevalence of hereditary haemochromatosis as earlier described from
studies of multiethnic populations in USA 2,

In Sweden a genetic study on three ethnic populations, Finns, Swedes and Swedish Sami,
displayed that the Sami population differed from the Swedes with respect to all three mutant
HFE alleles . Sami have lower frequencies of C282Y and H63D, whereas the frequency of
S65C was highest in the Sémi. Hereditary haemochromatosis meets most of the World Health
Organization criteria for population screening, the disease is relatively common, early
diagnosis is possible and treating asymptomatic patients significantly prevents morbidity 1,
At the same time new techniques in molecular biology have made it possible to identify gene

mutations that frequently occur in haemochromatosis. Family screening where patient’s



siblings, parents and children are encouraged to measure s-ferritin and transferrin saturation is
an alternative way of screening for hereditary haemochromatosis. An interesting question is
therefore if family screening could be an alternative to former suggested population
screenings of hereditary haemochromatosis.

The aim of this study was 1. to investigate if the prevalence of hereditary haemochromatosis
in multiethnic populations in northern Norway corresponds to previous findings in Norway
and northern Europe. 2. to investigate the prevalence of hereditary haemochromatosis in a
Sami, Kven and Norwegian population, respectively. 3. can previous systematic family
screening by the health service, influence on the point prevalence of hereditary
haemochromatosis in a population screening. The study gave us also an opportunity to
observe the s-ferritin and transferrin saturation for individuals with hereditary

haemochromatosis over time.

1.0 Material and methods

Subjects

Participants were recruited from two different population based studies in two town
municipalities in northern Norway, namely Ser-Varanger in Finnmark county and Tromsg in
Troms county. In Ser-Varanger the survey was conducted in 1994 and was a cross-sectional
population-based study, which focused on possible health effects of nickel pollution from the
Russian smelters in Nikel and Zapolyarny situated at 70° N, close to the common border
between Norway and Russia. All adults between 18 and 69 years of age were invited to
participate (n=6822). In total 3671 people participated corresponding to a participation rate of
60 %. Participation was higher among women (67.5 %) than men (52.2 %), and increased
with increasing age. The study collected blood samples that were refrigerated. In 2000 blood
samples were thawed and analysed from 3344 participants (61.4%), between the ages 25 - 69
years when participating. Participants younger than 25 year were not included in this study
due to the fact that iron index start to elevate in the age of adult. Iron status was measured in
1787 women and 1557 men. The survey was a cooperation between, the Institute of
Community medicine, University of Tromse and The national Health Screening Service.

Detailed description of the survey has previously been reported '*.

The Tromse V study in 2001 was a population-based, prospective study of birth cohorts.

Since 1974, the Institute of Community medicine, University of Tromsg, has conducted the



surveys, in cooperation with the National Health Screening Service. The subset studied
consisted of those who attended a more extended examination of the 1994 — 95 survey,
Tromsg IV, (all men born 1925 — 39, all women born 1925 — 44 and 5 - 10% random
selection of the other age groups). In addition, all inhabitants born 1971, 1961, 1956 and 1941
were also invited in 2001. In the fifth Tromss study 8130 subjects (78% of those invited) were
investigated. Among these, 7965 gave an informed consent for later use of the data for
research purposes, in total 4510 women and 3455 men, respectively. Information about s-
ferritin and transferrin saturation was available in 7540 persons aged 30 — 89 years.
Classification of ethnicity

Different ethnic groups were determined by self-reported answers. The questionnaires had
several questions on family background and language. The questions about ethnicity were not
quite similar in the Tromse and the Ser-Varanger surveys. In the Ser-Varanger survey,
participants were asked which language was used at home for one or several of the
grandparents; Sami, Norwegian or Kven. In addition it was also asked about the ethnic
affiliation to one or several of the grandparents; Sami, Norwegian or Kven. Question about
self-perceived ethnicity was not included in the questionnaire. It was possible to fill in more
than one alternative. In the analysis ethnic groups were categorized based on the language or
affiliation of the grandparents. The Sami group had one or several grandparents with Sami
affiliation or language. The Kven group had had one or several grandparents with Kven
affiliation or language. The Sami/Kven group had one or several grandparents with both Sami
and Kven background. The Norwegian group had no information about Sami or Kven
affiliation or language.

In the Tromse V survey the supplementary questionnaire had questions about each of the
grandparent’s language and affiliation. In the Tromse survey, participants were asked which
language was used at home for each of the grandparents; Sami, Norwegian, Kven, Finnish or
other languages (to be specified). In addition they were also asked about self-perceived
ethnicity. In both surveys the participants were allowed to give more than one answer. Based
on the questions, the populations were organized within the following categories; non-Sami,
Sami, Kven and Sami/Kven. The Sami group had one or several grandparents with Sami
language or self-perceived Sami ethnicity. The Kven and Finnish group were merged and
called the Kven group. The Kven group had one or more grandparents with Kven/Finnish
language or self-perceived Kven/Finnish ethnicity. The Norwegian group had no information

about Sami or Kven/Finnish affiliation or language.




Ethics

Both surveys were carried out in accordance with the Second Helsinki Declaration and were
approved by the Regional Board of Research Ethics. Norwegian Data Inspectorate gave
permission to store personal information about the participants. In relation to the extension of
the Ser-Varanger study in1999, both the Regional Board of Research Ethics and the
Norwegian Data Inspectorate gave a new approval.

All participants gave written, informed consent prior to screening,.

Screening

The screening included phenotypic/genotypic screening. The initial screening tests were
transferrin saturation and s-ferritin. Non-fasting blood samples were obtained at admission by
means of venipuncture. In Ser-Varanger the serum samples were stored frozen at — 20 ° C
until s-ferritin, s-iron, transferrin saturation and TIBC (total iron binding capacity) levels were
analysed in 2000. In the Tromsg survey the serum samples were analysed immediately after
taken.

S-ferritin, iron and transferrin were measured on a Hitachi 917 analyser from Boehringer
Mannheim, Germany. All reagents were purchased from the same company. Iron was
measured with a ferrozine method, and calibrated using Cfas, catalogue no 759350, Lot no
199462. Transferrin was measured with a turbidimetric assay, and calibrated using Cfas
Proteins catalogue no 1355279, Lot no 196610. S-ferritin was measured with a turbidimetric
assay, and calibrated using Cfas Proteins catalogue no 1355279. Lot no 196610. In an effort
to harmonize s-ferritin levels within Norway at the time, the laboratory used a factor of 0.82
for s-ferritin analysis.

Transferrin was reported in g/L, and serum TIBC was calculated as s-TIBC umol/L = 25.1 x
s-transferrin. Transferrin saturation (%) was calculated as

100 x (serum-iron/TIBC).

Phenotypic screening for hereditary haemochromatosis is to measure s-ferritin and transferrin
saturation and with elevated levels the tests are considered positive and repeated, followed by
analyses of genomic DNA.

The following predefined levels of iron store variables were absolute criteria for further
evaluation, and new blood samples. Transferrin saturation above 44 % in both sexes. In
addition, s-ferritin higher than 199ug/L in women and 2991g/L in men, independent of
transferrin saturation. Participants with iron levels above reference limit were contacted again

by letter and asked to take new blood samples at their local medical office. Blood samples



were transported to the Department of Clinical Chemistry, University Hospital of Northern

Norway, Tromsg to be analysed.

DNA analysis

Participants with transferrin saturation or s-ferritin above the reference limits in two separate
blood samples were tested for three different HFE mutations C282Y, H63D and S65C.
Genomic DNA was isolated from spots of whole blood. The haemochromatosis gene mutation
analyses of Cys282Tyr and His63Asp were performed according to Mangasser-Stephan K,
Tag C, Reiser A, Gressner AM. Rapid Genotyping of Haemochromatosis Gene Mutations on
the LightCycler with Fluorescent Hybridization Probes 16 The His63Asp probes in this
method also detect the Ser65Cys mutation, as verified by sequencing (data not shown).
Absence of all these three mutations was designated as wild type.

Identification of cases from the hospital records

Individuals with hereditary haemochromatosis already under treatment with venesectio at
their local hospitals would have achieved normal s-ferritin and transferrin saturation.
Therefore they would not be discovered in the screening. In order to find participants with
already diagnosed hereditary haemochromatosis, invited to the population studies, we linked
the participant record to the Kirkenes and the University Hospital databases for the years of
1993 too 2001. Kirkenes hospital is the only hospital in the eastern part of Finnmark county.
The hospital database therefore covers health information for the whole population. The
University Hospital in Tromsg is more than 800 kilometres away. The University Hospital
database covers health information for the population in Tromse.

Statistical analyses

Analyses were stratified for sex and age. Distributions for s-ferritin showed positive
skewness. Therefore s-ferritin values were logarithmically transformed and hence replaced by
log e (ferritin). S-ferritin values were log — normally distributed.

S-ferritin was presented as geometric mean and corresponding 95 % confidence interval.
Differences in iron levels across ethnic groups were tested by analysis of variance (ANGOVA),
stratified for age groups. The Tukey-Kramer test was used for pair-wise comparisons.
Correlation between age and s-ferritin was assessed by Pearson's correlation coefficient (r).
The prevalence was calculated with the formula; Point prevalence rate = all cases/population

at risk x 100% .



The estimated prevalence was calculated as follow; cases in the screening/cases met in the
second screening x 100 = X. X x non attendants in the second screening/ 100= estimated
numbers in those who did not attend.

We used the SAS statistical software package version 9.1 (SAS Institute Inc., Cary, NC,
USA).



Results

Study population

Table 1 show sex-specific characteristics at screening stratified for the two municipalities.
The total number of subjects included in the current analysis, both studies counted, was

6297 women and 5012 men. The mean age at baseline in Ser-Varanger was 45 years for
women and 46 years for men, respectively. Age range in both genders was 25 — 69 years. In
the Tromss V study the mean age for women was 59 years and for men 60 years, respectively.
Age range was 30 — 89 years. Sami and Kven affiliation are presented in table 1. Ser-
Varanger municipality had the highest proportion of Sami and Kven affiliation compared with

Tromsg municipality.

Population distribution of transferrin saturation and s-ferritin

Mean transferrin saturation for women in Ser-Varanger was 23 % (95%CI; 23-24) and in
Tromso 25 % (95%C]; 25-26). For men mean transferrin saturation in Ser-Varanger and
Tromse was 26 % (95%CI; 26-27) and 27 % (95%CI; 27 — 27), respectively (table2).
Transferrin saturation did not vary appreciably with age in either men or women (data not
shown). Women in Tromsg had significant higher mean s-ferritin levels compared to Ser-
Varanger, after the year of 40. Mean s-ferritin in women in Ser-Varanger and Tromse was
35ug/1 (95%CI; 33-36) and 53pug/1 (95%Cl, 52-55), respectively.

In all age groups mean s-ferritin levels were significantly higher for men than for women.
Among men, mean s-ferritin declined with advancing age both in Tromse and Ser-Varanger
(p < .0001). Men in Tromsg had the highest mean s-ferritin level in all age groups, compared
to men in Ser-Varanger, but the differences were significant only in age group 50 — 59 yr.
Mean s-ferritin for men in Ser-Varanger and Tromse were 90pg/l (95%CI; 87-94) and 92ug/l
(95%CI; 90-95), respectively. Mean s-ferritin levels by age group, ethnic and geographic
categories (both genders), are presented in table 3. Age groups are merged into two groups,

before and after the age of 50, which we consider as the mean age of menopause for women.

Screening

An outline of the screening results is given in table 4. High transferrin saturation and/or high
s-ferritin in repeated test was present in 74 women and 94 men in Ser-Varanger. The
corresponding numbers in Tromsg were 253 women and 285 men, respectively. The

screening revealed seven individuals in Ser-Varanger and six individuals in Tromsg



homozygous for the C282Y mutation in Tromsg. In Ser-Varanger, the observed prevalence of
C282Y/ C282Y mutation among women and men, were 0.22% and 0.19%, respectively. In
the Tromsg survey, the observed prevalence among women and men were 0.05% and 0.12%,
respectively. In Sgr-Varanger one woman (0.06%) and one man (0.06%) were diagnosed with
C282Y/H63D mutation. In total, four participants were homozygous for the H63D mutation.
Homozygote mutation for S65C was not demonstrated.

Calculated or estimated prevalence due to missing follow up is also presented in table 4.

Identification of hereditary haemochromatosis from the hospital record

The University Hospital database in Tromse identified 42 patients (16 women and 26 men)
who attended the screening program, and previously had been diagnosed with hereditary
haemochromatosis from 1993 to 2001. In total, 11 of the 26 men had iron levels over
reference limits in the screening and were tested for three known mutations. Among these,
two were C282Y homozygote and therefore already included in the screening number.
Additional two were C282Y heterozygote, one was H63D heterozygote. Six had wild
type/wild type, and were excluded as having hereditary haemochromatosis in further analyses.
Of the 16 women identified from the hospital record, eight had iron levels above reference
limits. The two women diagnosed with hereditary haemochromatosis in the screening were
already found in the hospital record. In addition two were C282Y heterozygote, three were
H63D heterozygote and one was wild type/wild type. These individuals were also excluded as
having hereditary haemochromatosis in the analysis. The period prevalence rate of
C282Y/C282Y, including the patients from the Hospital database in Tromsg, became 0.23%
in women and 0.57% in men. No individuals were found diagnosed with hereditary
haemochromatosis in the patient’s record at the Kirkenes Hospital.

Of the 13 participants in the screening with C282Y/ C282Y mutation two individuals reported
both Sami and Norwegian affiliation, one participant reported both Kven and Norwegian
affiliation and one participant reported affiliation to another ethnic group.

Iron status in the phenotypic cases

Table 5 presents s-ferritin and transferrin saturation with corresponding 95 % confidence
intervals in participant’s diagnosed with C282Y homozygosity in the Tromse and Ser-
Varanger surveys. In addtion individuals found in the hospital record in Tromsg are included
in the table. Also estimated prevalence where both screening, hospital records and estimated
prevalence in the general population are included in the table 5. In women the percentage

difference of the prevalences in Tromsg and Ser-Varanger was 0.32 (CI 95 %; - 0.19 %,
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0.45 %). For men the percentage differenceof between the prevalences in Tromse and Ser-
Varanger was 0.40 % (CI 95 %; - 0.10 %, 0.70 %).

Figure 1 shows s-ferritin plotted against age for the 13 participants diagnosed in the screening
in the Tromse and Ser-Varanger surveys. There was no correlation between s-ferritin and age
in Tromss (r=-0.46, p= 0.356, n=6). Nor in Ser-Varanger was it any correlation between s-

ferritin and age(r=0.54, p= 0.21, n=7).
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Discussion

Hereditary haemochromatosis is the most common genetic condition in populations with
northern European origin 7 '**°. This haemochromatosis survey in northern Norway is the
first screening study on this hereditary condition in a multiethnic population so far north in
Europe. Our study includes a large group of ethnically and geographically diverse individuals.
The present analyses demonstrated in general a low prevalence of C282Y mutation in
northern Norway, especially among individuals with Sami and Kven affiliation. The HUNT
study in the middle part of Norway was carried out in a population more uniform with regard
to ethnicity. The south Sami population living in the Nord-Trendelag county is fewer in
number then the Sami population further north. Ethnicity as a variable was neither included
in the HUNT study . Other studies which categorize different ethnic groups were performed

212 This is therefore the first haemochromatosis screening study,

on the American continent
incorporating the indigenous people in northern Scandinavia and the Kven immigrants.

The overall participation rate of 61 % in Sgr-Varanger can partly be explained by the fact of
low response rate from individuals younger than 30 years. This is due to administration rules
for registration of postal addresses to their parents domicile at the time of military service and
higher education. In the Tromsg V survey the participation rate of 80 % has followed previous
studies. The predominance of female participants is representative for earlier medical research
studies in Norway.The differences in mean age between the two municipalities are due to
younger participants in Ser-Varanger and inclusion of older age-groups in Tromse. Both
mean s-ferritin and transferrin saturation are higher in Tromsg than in Sgr-Varanger which
partly can be explained by higher mean age values in the Tromsg participants. For men there
is a significant difference in mean s-ferritin in the age-group 50 — 59 years between Tromse
and Ser-Varanger municipalities. For women s-ferritin in Tromsg in the three age groups 40-
49, 50-59 and 60-69 was significant higher than in Sgr-Varanger. In women s-ferritin
increased significantly after the age of 50, which is consistent with onset of menopause. It
seems that s-ferritin in general was higher in Tromse than in Kirkenes. The present analysis
did not show significant differences with regard to s-ferritin between the different ethnic
categories. The study samples of the Sami and Kvens are however small, especially in the
Tromse survey. Differences in s-ferritin and transferrin saturation, have recently been
reported between Sami inland inhabitants and coastal population, due to differences in food

habits and obesity 2. If this is the case in Tromss and Ser-Varanger remain to be investigated.



Prevalence of hereditary haemochromatosis

The C282Y genotype was not as common in our study as in previous studies from Norway [
In order to include all participants with possible hereditary haemochromatosis, the reference
[imits for inclusion was lowered, compared to HUNT 7. Also the haemochromatosis action
programme initiated by the Norwegian Society of Haematology has higher reference limits
before genotyping are recommended 22 1f the reference limits in HUNT were to be followed
this would reduced the prevalence additional in our study to 0.02% in women and 0.06 % in
men for C282Y homozygosity. However, in the initial screening it was few participants with
Sami or Kven affiliation. At the same time HFE mutations was most common in the Tromsg
population, with few reported participants of Sami and Kven affiliation. The low prevalence
of C282Y homozygosity in the Ser-Varanger study can most likely be explained by the
multiethnic population. Another explanation can be the degree of missing on follow ups. The
calculated or estimated prevalence are more in consistent with the prevalence in HUNT.
However to estimate a prevalence in a population is difficult and the result most therefore be
considered as guiding. Genetic- screening of the different ethnic groups would in this case

give the definitive answer.

Population screening versus family screening

Andersen et al claimed that the average individual in the general population with C282Y
homozygosity has a modest increase in transferrin saturation and s-ferritin during 25 years
follow-up 2 The future challenge will be to identify the few C282Y homozygotes who
develop serious progressive iron accumulation leading to organ damage. Also our screening
study revealed few individuals with hereditary haemochromatosis with very high iron levels.
In the Tromsg population, the majority of individuals with hereditary haemochromatosis
already were diagnosed and under treatment by the health care system. These individuals had
achieved normal iron levels by venesectio. Another issue is that the International
Classification system of Diseases (ICD) does not cover medical conditions as hyperferritinemi
satisfactory which induce incorrect use of codes. In total 14 individuals diagnosed with
hereditary haemochromatosis in the hospital record in Tromsg did not satisfy the diagnostic

criteria for haemochromatosis.

Potential limitations of the study
A weakness of the study is the 10 % missing answers in the Tromsg survey to the questions

about ethnicity. This may be due to the sensitiveness of these questions.
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Another weakness is the degree of missing of follow ups. In Sgr-Varanger this can partly be
explained by the long time interval between the first cross-sectional study was done in 1994
and second contact in 2000.

Ethnicity in epidemiological research is used increasingly as a key variable to compare
populations in terms of health and risks for diseases 2***. Our research is done in two separate
surveys where questions about ethnic affiliation were unified, which made the ethnic
categorization difficult. However, based on the knowledge of the degree of multiethnic
composition in each of the two communities, it is still possible to make conclusions on health
aspects as hereditary haemochromatosis viewed against ethnic groups *.

Clinical manifestation in hereditary haemochromatosis often appears after 40 years of age,
many young participants can therefore influence on the prevalence of C282Y homozygosity
when phenotypic screening are performed. However, the majority of the participants were
middle-aged or older in both surveys. Selection bias due to over representation of individuals
with iron overload is unlikely, because both surveys were population based and included all

inhabitants in the selected age groups.

Conclusion

The results from our analyses indicate that the prevalence of hereditary haemochromatosis
may be lower in multiethnic populations in northern Norway compared to previous studies
from other parts of Norway. Though haemochromatosis fulfils the criteria established by the
World health organization for population screening for medical condition, our study
demonstrates that family screening can be an alternative to population screening for

hereditary haemochromatosis.
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Table I. Baseline characteristics of the participants in the Tromse and
Ser-Varanger surveys (n=7965 and n=3344)

Men

Age

25-29

30 -39

40 - 49

50 -59

60 - 69
70-79

80 +
Ethnicity!
Non — Sami
Sami

Kven

Both Sami and Kven

Women
Age

25-29
30-39

40 -49
50-59

60 - 69
70-79
80+
Ethnicity’
Non — Sami
Sdmi

Kven

Both Sami and Kven

Tromse Ser-Varanger
n % n %
N 3455 N 1557
156 10.0
278 8.1 370 23.8
598 17.3 404 25.9
359 10.4 313 20.1
1232 35.6 314 20.2
872 25.2
116 34
2851 93.0 734 47.1
108 35 105 6.7
60 2.0 501 322
45 1.5 217 13.9
N 4510 N 1787
239 13.3
417 9.2 441 24.7
733 16.2 439 24.6
702 15.6 344 19.3
1434 31.8 324 18.1
1077 23.9
147 33
3683 91.1 822 46.0
154 3.8 121 6.8
141 35 565 31.6
64 1.6 279 15.6

! Subgroups may not total to 8130 and 3344, due to missing values
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Table IT. Distribution of s-ferritin pg/l in women and men in
the Tromse and Ser-Varanger surveys

Tromss Ser-Varanger
Age (yr) Mean [95%CI]"' Mean [95% CI} !
Men
25-29 96 [ 89-104 ]
30-39 99 [91-108] 94 [88-100]
40-49 106 [ 100-112] 94 [87-101]
50- 59 109 [101-118] 87[80-95]
60 - 69 92 [ 88-96 ] 84177-92]
70-79 79 [75-83 ]
80 + 66 [56-78 ]
Total 92 [90 - 95] 90 [87 - 94]
Women
25-29 30 [27-32]
30-39 29 [28-32] 28 [26-29]
40 - 49 31 [29-33] 25 [24-28]
50-59 62 [ 58-66] 47 [43-51]
60 - 69 69 [67-72] 58 [53-63 ]
70-79 62 [59-651]
80+ 58 [52-66]
Total 53[52 - 55] 35[33 - 36]

! Geometric mean [95 % confidence interval]

21




Table HI. S-ferritin in the Tromse and Ser-Varanger surveys stratified for ethnic groups

S-ferritin (ug/l) '

Tromse Ser-Varanger
Non-sami Sami Kven Sami and Non-sami Sami Kven Sami and
Kven Kven

Men N 2851 N 108 N 60 N 45 N 734 N 105 N 501 N 217
Age (y1)
<502 102 [96-108] 141[108-185] 82[55-122] 123[81-186] 92 [87-98] 94 [81-108] 98 [91-106] 93 [84-103]
>493 89 [86-92] 81 [67-97] 95[72-126] 77[58-103] 88 [80-96] 87 [66-115] 83 [74-93] 81 [68-95]
Women N 3683 N 154 N 141 N 64 N 822 N 121 N 565 N 279
Age (y1)
<50°? 30 [28-31] 18 [18-30] 28 [20-41] 31[21-57) 28 [26-30] 25[21-30] 26 [24-28] 27 [24-30]
>493 66 [64-68] 56 [48-65] 60 [52-71] 48 [ 38-60] 53 [48-58] 51 [40-64] 64 [59-69] 50 [42-60]

!'Values are presented as geometric mean [95% confidence interval]

? Age group are 30 ~ 49 yr in the Tromse study and 25 — 49 yr in the Ser-Varanger study
* Age group are 50 — 89 yr in the Troms study and 50 — 69 yr in the Ser-Varanger study
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Table IV. Outline of the screening results

Women Men

Event

N % N %
Tromse
Transferrin saturation/ 4266 3274
s-ferritin measured
First screening; 253 5.9 285 8.7
High iron measurement *
Second screening number 198 78.3 184 64.6
of participants
High iron measurement * 123 62.1 112 60.9
Genotype
C282Y/C282Y 2 0.05 4 0.12
C282Y/H63D 2 0.05 2 0.06
H63D/H63D 0 0 1 0.06
Estimated prevalence of
C282Y/C282Y 2.56 0.06 5.86 0.18
Ser-Varanger
Transferrin saturation/ 1787 1557
s-ferritin measured
First screening; 74 4.1 94 6.0
High iron measurement *
Second screening number 44 59.5 54 57.4
of participants
High iron measurement * 32 72.7 40 74.1
Genotype
C282Y/C282Y 4 0.22 3 0.22
C282Y/H63D 1 0.06 1 0.06
H63D/H63D 1 0.06 2 0.06
Estimated prevalence of
C282Y/C282Y 6.72 0.38 5.22 0.34

* Transferrin saturation > 44 % in both genders and s-ferritin > 199 g/l in women and
s-ferritin > 299 ug/l in men
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Table V. Findings in individuals diagnosed with C282Y/C282Y mutation from the
Screening and individuals diagnosed with hereditary hemchromatosis in the
Hospital record.

N Prevalence ' S-ferritin > Transferrin
saturation >
Men
Tromse Screening 4 0.12  412[152-1120) 74 [62-86]
Record 4 15 0.58 163 [87-302] 41 [30-52]
Estimated >  1.86 0.64
Sgr-Varanger Screening 3 0.22 369 [259-501] 52 [39-65]
Record * 0 0.22
Estimated > 222 0.34
Women
Tromsg Screening 2 0.05 432[350-535] 79 [69-88]
Record 4 8 0.23 122 [ 47-316] 39 [22-56]
Estimated®  0.56 0.25
Ser-Varanger  Screening 4 0.22 214 [88-520] 73 [57-87]
Record * 0 0.22
Estimated ° 038

! Different prevalences

*Mean s-ferritin (/1) with corresponding 95% confidence interval

* Mean transferrin saturation (%) with corresponding 95% confidence interval

* Remaining individuals diagnosed with hereditary haemochromatosis, from University
Hospital in Tromse, whom not had been diagnosed in the screening or excluded, due
negative genotyping . Prevalence is both screening and record.

Prevalence is screening, record and
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Figure 1 S-ferritin plotted against age for the 13 individuals diagnosed with homozygous
for the C282Y mutation
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