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GIITOSAT

Buot daid jagiid go lean dutkan de lean oahppan ahte dieda lea stuora ovttasbargu mâl]gga

olbmo gaskkas. Mun giittån buot dåid dutkanskihpâniddân ja ustibiiddân. Àlggos giittån

iean bagadalli Eiliv Lund gii lea movttiidahttån mu ja buktån buriid ja huksejeaddji

râvvagiid. Giittån go son âlohii lea 1eama olåmuttos, maiddåi maijijel go fårrejin Romssa

gåvpogis Skåidåi. Ollu giitu maiddåi mu nuppi bagadallåi, Inger Marie Dahlii, gii

movttiidahtii mu dutkagoahtit. Giittån go son lea veahkehan mu n.kkosgirjjiin ja go son

hbme nu liekkus ja fâtmmasteaddji bargobirrasa.

Giittån maiddâi Davvi-Norgga universitehtabuohcceviesu Medisiinna ossodaga mii Iea

måksån munnje bâlkkå buot daid jagiid. Giitu go ossodat lea 1eama nu mkit mu

iegudet1ågan gâibiidusaid ektui mat gusket medisiinna spesialiseremii, hematologiijii ja

nåkkosgirjji 11imii. Giittån maiddåi Servodatmedisiinna instituhta mii lea låhëån munnje

buori oahppobirrasa ja dutkanveahki go dan lean dårbbaan.

Buot mu ustibat ja bargoustibat Scimi dearvva.vuodadutkarna guovddåis ja Vårdobåiki såmi

guovddc.fis, dii lehpet erenoam olbmot, 1ohii buori movttas. Erenoamåit giittân Mariia

Melhus gii lea mu veahkehan ieas statistihkka- ja pedagogihkkaëehppodagain go lean bargan

daiguin icgudet dearvvavuodaiskkademiiin.

Anån maid årvvus dan veahki maid lean oon mu mie1lliin. Erenoamit giittân Ole

Christian Ingebretsen ja Davvi-Norgga universitehtabuohcceviesu K1inihkala. kemiUa

ossodaga, go nu vudolaéëat ja dårkilit leat geahëadan varraiskosiid. Giittån maiddâi Davvi

Norgga universitehtabuohcceviesu K1inihka1a dutkanossodaga bargiid. Lean maiddâi hui

giiteva dan veahki ovddas maid lean oon Davvi-Norgga universitehtabuohcceviesu ja

Girkonjårgga buohcceviesu Informa.uvdnateknologia ossodagas. Giittân maiddåi Peter

McCourt gii lea divodan mu å11osiid ja maiddâi dån nåkkosgirjji.



Anân maid ârvvus ekonoma1a veahki maid lean oon Dearvvavuodaja veajuiduhttirna

EXTRA-foanddas Norgga he,nokromatosesearvvi ada, Davvi Dearvvavuoda dutkanrudain,

ja Seastinbåqku i Davvi-Norgga dutkanfoanddas. SAMINOR-proeavtta lea

Dearvvavuodadepartemeanta ruhtadan.

Giittån maiddåi iean ollu bargoustibiid Sisdåvdaossodagas ja Hematologiija ossodagas ja

Servodatmedisiinna instituhtas. Ollu giitu rnaiddti mu râhkis ustibii Tove Sk/elbakkenii go

ålohii Iea nu buorremielas, ja lean maiddâi hui giiteva munno ustitvuoda ja su doarjagiid

ovddas.

Ollu giitu, eadnån, go leat oahpahan munnje ahte lea deata1a våldit oahpu, ja ahte ii galgga

vuollånit go vuostegiedageavadiid deaivâ. Mun lea ålohii hui ëeavlåi iean sâmi duogåiin ja

dan ovddas giittån iean ådjdid ja dhkuid ja eatni. Giitu, oabbån, go âlohii doarjjut mu,

vaikko mii dåhpåhuva. Giitu, muottalan Anders Einar, go leat nu fiuina ovdagovva mu

månâide.

Eanemus giiteva lean go isidan ja buoremus ustiban, EriIç lea råhkisvuodain iâhèân diii vai

eadneo1mmo lea såhttn dieda1a bargguid dahkat. Su movttiideamit ja råhkisvuohta leat

dahkan vejo1aan din barggu ëadahit.

Ja mu éåppa månåguovttos, Elise Marie ja Jens Edvin, geaid râhkistan eavttoheamet. Doai

dahkabeahtti juohke beaivvi hearvan.
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1. 1I%1TRODUCTJON

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

Tron 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 cquivalent 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]. Tron 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 ofthe candidate gene for haemochromatosis (the HFE

gene) is a common genetic mutation, occurring in 0.3 to 0.7 % of white persons of northem

European descent [7-10]. In 1995 a comprehensive health survey programme (HUNT) was

conducted in Nord-Trøndelag, a county in the middle of Norway, incorporated a large

screening for HH [li]. 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 ofnorth European affihiation [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 concems 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 northem Norway consists mainly of a mixture of people of Sâmi, Kven and

Norwegian origin. There has been substantial interaction between the Såmi and non-Såmi

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 tbis 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.
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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 Tromsø V study.

The general aim of [be 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 tbree

study populations in northern Norway.

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

focus on geographic area and ethnicity.

3. To assess the prevalence ofiron 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 northem Norway and to point out the efficacy of family screening.

17



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. Tron moves from plasma to reed blood ceils in the bone marrow

which have the capacity to make haemoglobin. Mature red blood celis are delivered to the

circulation. After 120 days the red blood ceils are engulfed by macrophagcs, pnncipally 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 cycie (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. Tron is removed from the body when

celis from thc gastrointestinal tract are lost. The total average daily loss of iron is about i - 2

mg. These losses are balanced by an cquivalent amount of iron absorbed from the diet.

Dietary iron must be converted eitber to heme or ferrous iron in order to be absorbed. Tron is

absorbed by the intestinal mucosal celis which also regulates this absorption. Tn piasma iron is

bound to a transport protein, transferrin [18]. The two intracellular iron storage proteins are

ferritin and hemosiderin

18
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3.2. Ferritin

The s-ferritin level is the most specific biochernical test that correlates witb relative total body

iron stores. S-ferritin has been used as key pararneter in several epidemiological studies where

iron status has been measured [19-21]. A low s-ferritin leve! 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 reaciant protein elevated in infectious, infiammatory and malignant

diseases. S-ferritin can be elevated in diseases associated with hepatocyte destruction such as

in alcoholic hver darnage [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

Tron status can be considered as a continuum from iron deficiency with anaemia, to iron

deficiency with no anaernia, to normal iron status varying amounts of stored iron and finally

to iron overload. Tron deficiency and iron deficiency anaemia are arnong 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. Tt affects cognitive

perforrnance and growth of children, immurie status and morbidity of aTi 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 wornen. Low iron levels during

20



pregnancy iricrease both perinatal risks for mothers and infant mortality. Iron overload,

however, can lead to progressive organ damage such as hver cirrhosis, cardiomyopathy,

arthritis and hypogonadotropie hypogonadism [24-251.

3 5 Tron deficiency

S-ferritin < 15 igIl is considered to be due to depleted iron stores according to the WHO [22].

As a defmition 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, transferrrn 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 ig/1 [19-20]. This is used as

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

3.6. Tron overload and hereditary haemochromatosis

Tron overload is defined as s-ferritin> 200 ig!1 for women and 250 ig/1 for men, according to

the haemochromatosis action programme by the Norwegian Society of Haematology [26].

Severerly increased s-ferritin is defined as> 1000 ig/1 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 ofHaematology is as follows:

Clinical hae,nochromatosis; Disease (proven damage oforgans) caused by pathological iron

accu,nulation.

Biochemical haemochromatosis; Bioche,nical signs of increased iron stores without iliness

(prove damage oforgans).

21



The terms “disease ‘ “patients” and “haemochromatosis” should not be used on individuals

that only have been proven to have an HFE mutation, because many ofthese individuals will

never become sick [26].

The inheritance pattem 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 Simi 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 Simi

The Norwegian government has ratified the Såmi as the indigenous people in Norway [27].

The Sâmi live in the northern regions of Feniioscandia in what today comprises the northern

arca of Norway, Swedcn, Finland and Russia’s Kola Peninsula. The sizc of the Såmi

population has been reckoned to be approximately 75,000, bul 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 duc 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 Simi criterions was a

consequence of Norway’s prcvious assimilation policy. Despite persistent attempts at

assimilation, the Såmi 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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Smi 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 mteraction between the Sâmi and non-Såmi population for several decades. Såmi

language is mainly spoken by persons with Sâmi affihiation. However, different subgroups

within the Sâmi 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 northem part of Finland in thc 1 8th centuiy and

settied in small societies in northem Norway due to poverty and famine in their nativc

country. Kvens speak their own language which is an old Finnish language. The Kven people

are not indigenous as the Sâmi. The Kvens have also gone through strong linguistic and

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

3.8 Food ciusters

Information conceming consumption of different foods, both modern and traditiona1, 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 ciuster

analyses from 56 different food variables, Brustad et al. defined five different dietary patterns;

“reindeer”, “flsh”, “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 ciuster. 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 millc, and processed fish (smoked or curedlsalted), which were

23



significantly higher in this group. In addition, this pattern showed a high intake ofboth 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 pattem was named “western, traditional marine”. This

was dominated by westernised products such as hamburgers, pizza, sausages, casseroles,

pork, and beef. This pattem also had the highest frequency of the traditional food fish hver

and hard roe, in addition to whale meat and filtered coffee. Thesc dietary pattems are used to

assess the effect of food habits on iron storcs.
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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 Såmi 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 øre in the border area of Norway

and Russia. Only data and blood from the Sør-Varanger municipality was used in screening

for iron levels and hereditary haemochromatosis. The Tromsø study was a cardio-vascular

screening study. In addition, hospital records from the Kirkenes hospital and University

Hospital in Tromsø were used. Table I lists the different data sources.

4.1.1. The SAMINOR sludy

A cross-sectional population based study ofhealth and living conditions in areas with a mixed

Såmi and non-Sâmi 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 percdnt of the population reported themselves

as Såmi in the 1970 Census [30], based on the definition ofSåmi as a person with at least one

grandparent with Sâmi as spoken language in their homes.

In addition, some selected districts were included from municipalities with an overall lower

proportion ofsubjects with Sâmi ethnicity. The SAMTNOR study was the responsibility ofthe

Centre for Såmi Health Research, Institute of Community Medicine at the University of

Tromsø, in collaboration with the National Screening Program for Cardiovascular Diseases,

SI-RiS, now incorporated into the National Institute of Public Health [311. The material was

collected from January 2003 till April 2004
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Paper Study design Tool Measurement Study population Ethnic

N affihiation

Cross-sectional Questioimaire northem Norway Sämi , Kven,
N=14873 (rural) Norwegian

Blood sample S-ferritin and
transferrin
saturation

2 Cross-sectional Questionnaire northern Norway Såmi , Kven,
N=14630 (rural) Norwegian

Blood sample S-ferritin and
transferrin
saturation

3 Cross-sectional Questionnaire Sør-Varanger Såmi , Kven,
N= 3344 (northern Norway, Norwegian

urban and rural)
Blood sample S-ferritin and

transferrin
saturation

1-lospital record Acute diseases

4 Cross-sectional Questionnaire Tromsø Sâmi , Kven,
N=3344 Sør-Varanger (northern Norway, Norwegian
N 7965 Tromsø urban)

Blood sample S-ferritin and
transferrin
saturation

Hospital record Hereditary
hemochromatosis

Table 1. Data sources.
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lnhabitants 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 participated,

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 wornen

aged 3 6-79 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 frorn 14630 persons.

4.1.2. The Sor- Varaizger sludj’

The Sor-Varanger municipality in Finnmark County is situated in the north-eastern part of

Norway, north of the Artic Circle at the 70h1 parallel, ciose to the common border between

Norway and Russia (Figure 2). In 1994, about 9800 people lived in Sør-Varanger, half of

them in the administrative centre of Kirkenes. With exception of Kirkenes, Bjørnevatn and

Sandnes, the population is spread among small settlements. The city of Kirkenes was

established in the late 19t1! century because ofthe iron ore mining and steel mill industry but

the mine was ciosed in 1997. The Sør-Varanger study collected infonnation about different

diseases, smoking habits and social condilions 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 rneasurements, the questionnaire did not

contain questions about vitarnin C or iron consurnption. Participants were invited according to

the year ofbirth, hence there was a randorn sample ofparticipants each day.
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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 mcreasing 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 Tromsø and The national Health

Screening Service.

4.1.3. The Tromsø Vstudy

The municipality of Tromsø is situated at the west coast at sea level in northem Norway at the

same latitude as Sør-Varanger (Figure 2). In 2001 the Tromsø city had about 60 000

inhabitants. The population is multiethnic with Norwegian, Sâmi, Kven and foreign

affiliations. Since 1974, the Institute of Community medicine, University of Tromsø, has

conducted repeated health surveys with regular intervals, in cooperation with the National

Health Screcning Service.

The Tromsø 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,

Tromsø 1V, (all men bom 1925 — 39, all women bom 1925 — 44 and 5 — 10% random

selection ofthe other age groups). In addition, all inhabitants bom 1971, 1961, 1956 and 1941

were also invited in 2001. In the fifth Tromsø study 8130 subjects (78% ofthosc 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, Tromsø, is more than 800 kilometres away. The University

Hospital database covers health information for the population in Tromsø. In order to find

participants with acute diseases such as hver and kidney diseases or alcoholic hver damage a

computer search through the patient administrative system for in- and outpatients from the

Kirkenes hospital in Sør-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 TV). The International

Classification System, ninth revision (ICD-9) was used from i January 1994 to 31 December

1998. The International Chassification System tenth revision (ICD-1 0) 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 histed.

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

Hospital ofnorthern Norway conducted all the electronic searches.
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4.2. Ciassilication of cthnicity

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 Sør-Varanger Tromsø V
Ethnic
groups

Såmi 2 4932 226 262
Kvcn3 - 1066 201
Sâmi/Kven - 496 109
Non-Sâmi 9698 1556 6534

‘Subgroups may not total to the entire study samples, due to missing values

2 Sâmi I and Simi II groups are merged in the SAMINOR study

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. TheSAMINOR study

The main questionnaire had several questions about family background, language and seif

perceived ethnicity. Each of the grandparents, parents and the participant were asked about

which language was used at home; Såmi, 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 fihl 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 Såmi language for three generations. Group II and III are merged (Såmi

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-Sâmi).

We therefore performed stratified analyses for 1) Såmi I 2) Sâmi II and 3) the remaining

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

4.2.2. The Str-Varanger study

Different ethnic groups were determined by seif-reported answers. The main questionnaire

had questions about one or several grandparents’ language and ethnic affihiation. The

questionnaire bad two questions about ethnicity;

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

- Wbat is your grandparent’s ethnic background?

It was possible to fihl in more than one alternative. In the analysis ethnic groups were

categorized based on the language or affihiation of the grandparents. The Sâmi group had one

or several grandparents with Såmi affihiation or language. The Kven group had had one or

several grandparents with Kven affihiation or language. One SâmifKven group had one or

several grandparents with botb Sâmi and kven background. The Norwegian group had no

information about Såmi or Kven affihiation or language.
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4.2.3. The Tromsø Vstudy

In the Tromsø V survey the supplementary questionnaire had questions about each of the

grandparcnt’s language and affihiation. It was asked about what language(s) were used at

home; Sâmi, Norwegian, Finnishi Kven or other languages (to be specified). In addition the

participants were asked about self-perceived ethnicity. It was possible to fihl in more than one

alternative.

The ethnic groups were categorized based on the language or affihiation of the grandparents in

addition to self-perceived ethnicity. The Sàmi group bad one or several grandparents with

Såmi language or self-perceived Såmi ethnicity. The Kven group had one or more

grandparents with Kven language or self-perceived Kven ethnicity. The Norwegian group had

no information about Sâmi or Kven affihiation 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 northem Norway, conducted

all the blood analyses.

4.3.1. Analyses ofs-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 Sør-Varanger serum was stored frozen at — 20 ° C until s-ferritin, s-iron, transferrin

saturation and T1I3C levels were analysed in 2000. In the SAMINOR and the Tromsø 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.

33



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 Miitations 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 0fCRP

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, versjon 8.2 or 9.1

(SAS Institute mc., Cary, NC, USA). The analyses were parametnc and were based one

analysis of variance, logistic regression and linear regression. All analyses were stratified for

gender. Distnbutions for s-ferritin showed positive skewness. Therefore s-ferritin values were

logarithmically tTansformed and hence replaced by log e (ferritin). S-ferritin values were log —

normally distributed. Transferrin saturation was normally distributed. The statistjcs are

described in appropriate details in the individual papers. Results were considered statistically

significant with p-value of 0.05 or less.

Calculation ofprevalence

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 16 For prevalence, unlikc incidence, there is no requirernent

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 [38].

4.5. Ethics

All surveys were carried out in accordance with the Second Helsinki Deciaration and were

approved by the Regional Board of Research Ethics. In addition, the SAMINOR study was

also approved by the Såmi consultant at the Board. The National Data Protection Autbority

(Datatilsynet) gave approval for storing of individuals’ information and for later linkages. In

1993, The Sor-Varanger study was aclcnowledged 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 Sør-Varanger study mi 999, 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 Smi consultant at the Board. The National Data Protection Authority

(Datatilsynet) gave approval for storing of

individuals’ information and for later linkages. In 1993, The Sør-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 Sør-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 Sâmi 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 bow change in lifestyle

factors as body mass mdcx (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.

Såmi men and women living in the inland areas had significantly higher mean s-ferritin than

non-Såmi living in the same area (p<O.0001). The inland Såmi also bad significantly higher s

femtin than the coastal Såmi and non-Sâmi populations, both genders (p<O.0l3). 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 kglm2)

or obese (> 30 kg/m2) was positively associated with s-ferritin levels when compared to

reference group (18.5 — 25 kg/m2) 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

Såmi and non-Såmi groups are visible. Tbe differences in s-ferritin levels can therefore be

explained by continuous high consumption of high bioavailable iron for the inland Såmi I

group. At the coastal settlements, sea fish are stil! the traditional diet for all inhabitants which

explains the lack ofdifference 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 Simi and Norwegian participants in the SAMINOR survey.

Information concerning consumption of different foods, both modem and traditional, was

obtained through questionnaires with a food frequency design. Five different dietary patterns

bad previously been described by Brustad et al; “reindeer”, “fish”, “average”, “fruit and

vegetables”, and “westemized, traditional marine”. In a multiple linear regression analyses,

stratified by gender we found that Sâmi I descent, reindeer food pattern and obesity (> 30

kg/m2)were positive!y associated with ferritin compared to the reference groups. In womcn,

these associations were still positive when all independent variables were mutually adjusted

for each of tbe other variables, but the effcct was smal!er. In men the effect of Såmi ethnicity

disappeared. The reindeer food pattern did still show a positive association with s-ferritin.

Iron depletion, s-ferritin < 13 jigll, was smallest in thc reindeer pattern in both men and

women. In conclusion, the differences in iron levels described earlier between inland Såmi

and non-Smi can be exp!ained by severa! 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 Sør -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. Tron status was measured in a total of 1401 men and 1548 women. Among these

participants, 893 (30.3 %) were employed at AJS Sydvaranger, of whom 476 were miners and

417 were wage eamcrs with different tasks in the company. We performed stratified analyses

for 1) miners, 2) other industry workers at AJS 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-fcrritin increased with age,

especially after 49 years. S-ferritin increased significantly with increasing BMI, both sexes

included. The prevalence of seif 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 hver, 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 ig/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 = 1.41(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 Sør-Varanger and Tromsø municipalities.

Participants in two population-based studies from Sør-Varanger and Tromsø, northern

Norway were analysed for s-ferritin and transferrin saturation. In both surveys the

questionnaire had questions about ethnic affihiation, namely Norwegian, Såmi 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 ofsubjects 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 Sør-Varanger population

(men 0.19% and women 0.22%), which also had the highest portion ofindividuals with Såmi

and Kven affihiation. Screening in Tromsø 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 Iower in multiethnic populations in northern Norway compared to

previous studies from other parts of Norway.
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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 smdies 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 Såmi in the 1970 Census [32]. Thc reason was to ensure that

participants with Sâmi 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

[38-391.

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 Sør-Varanger study was highly dependent on age and to

some degree on sex (Table 3). The overall participation rate of 61 % in the Sør-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 Sør-Varanger and the Tromsø studies

SAMINOR Sør- Varanger Tromsø

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 (Il)

60-69 1539 (21) 1524 (21) 314 (20) 324 (18) 1434 (32) 1232 (36)

70-79 916 (12) 846 (12) 1077 (24) 872 (25)

+80 147(3) 116(3)

Total 7558 (100) 7072 (100) 1787 (100) 1577 (100) 4510 (100) 3455 (100)

‘In the SAMJNOR study age group is 36— 39 year
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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 Tromsø V study, 78 % of the mvited 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 Tromsø V

study are given in table 4.

In table 4 participation rate in the SAJvIINOR study is represented. The total response rate in

SAM1NOR 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

Sør -Varanger study many of the communities have no educational opportunities after twelve

years ofschooling and higher education has to be achieved elsewhere.

In summary, participation rate was highest in the Tromsø 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 Sor-Varanger Tromsø

Women Men Women Men Women Men
Age n (%) n (%) n (%) n (%) n (%) n (%)

18-29 440 (52) 299 (32)

3fl_391 870 (56) 710 (43) 435 (65) 371 (49) 423 (57) 283 (41)

40-49 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 SAM[NOR study, age group is 36— 39 ycars
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Infor,nation 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, contmuous variables. For

categorical data we talk about misclassification [39].

To minimise information bias all questionnaires and the informed consent were available in

Såmi and Norwegian language in the SAM1NOR study. The questionnaires were constructed

in Norwegian. The Såmi versjon was completed by professional franslators 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 Sâmi words. The use of

Såmi language questionnaires was low; 1.6% and 1.3% of the main and additional versions,

respectively. In the six municipalities where the Såmi language Act are applied, the use of

Såmi questionnaires were higher; 5.7% and 4.8%, respectively.

A weakness in the Tromsø V study is the 10 % missing answers in the Tromsø 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 affihiation was not

optimal in none of the surveys. Less missing in s-ferritin and ethnic affihiation was in the

SAMINOR study. Howevcr, 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.

Seif-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 thari subjects that do

not have this experience. However, in our smdies 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. 1n all our three studies the same well-cstablished,

validated laboratory was used. The persotmel in all three studies, were trained to conduct the

procedures i.e. both venipuncture and serum analyses. In the Sør -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 extrancous 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

mdependent 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 metbods 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 II — III) and by gender, geographic

areas and ethnic groups (paper IV). 2. Through multivariable models that included potential

confounders as covariates (paper I, II, III).

The use of vitamin C and iron consumption are possible confounders [hat 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 mdcx, was used as a surrogate estimate of physical activity.

Strictly speaking body mass mdcx 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 mdcx than

information about total physical activity from the questionnaire.

6.1.3. Generalizabiity

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

The northernmost part of Norway consists of a muhiethnic population of Såmi, 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 Såmi I groups (paper II). In the SAMINOR study over

30 % reported Såmi affiliation. The differences in iron levels descnbed bctween inland Såmi

and non-Såmi can be explamed 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 bioavailable 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 Tromsø study, almost 96 % reported Norwegian affihiation, 1.6

% and 2.5 % reported Smi and Kven affihiation, respectively. Tromsø is an urban area and

the lifestyle is to a greater extent representative of the whole population. Different dietary

pattems 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

Tromsø, differs from the population of Norway.

In Sør -Varanger almost 46 % reported Norwegian affihiation, 7 % and 32 % reported Såmi

and Kven affihiation, respectively. Mixed Såmi and Kven affihiation was reported by 15 % of

the participants. Mean s-ferritin in Sør - Varanger were lower than in Tromsø, 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 Sør -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.

47



However, the prcvalence of hereditary haemochromatosis is lower in two populations in

northern Norway. Hereditary haemochromatosis is a genetic disorder and our findings do not

resembie previous results from Trøndelag 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 defmmg 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 Sâmi 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 Sâmi as a group. The use of ethnic

labels can vary with context, time and situation, and is also associated with how onc is

perceived by others. The use of self-perceived ethnicity should therefore be used together

with other measurements on ethnicity [54-55].

The Såmi population is a heterogenous group. Different subgroups within the Såmi 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 Simi

identity among the young population, especially in the coastal areas [56].

The questiomiaires in the three studies did not have similar questions about ethnic affiliation,

mainly because they were not implemented at the same time. The ethnic defmitions 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 Såmi population.

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

conceming 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 IV).

6.3. S-ferritin

The rnethods of sJerritin measurement in the three studies changed between 2000 and 2004,

bul the methods were harmonized with relevant 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. Sirnilar

variations have been reported for haemoglobin in elderly men [35]. In wornen s-ferritin

increased from the age of 40 (paper 1-111). Food patterns also predicted s-ferritin levels (paper

III). Arnong men, traditional food habits with intake ofreindeer meat eliminate the association

of etimicity. In women food habits reduce the association between s-ferritin and etlmicity, bul

there is still some effect left. One explanation can be that the food frequency questionnaire

covers food habits arnong men better than arnong 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-industriai

countries the problems are exaggerated by infections such as rnalaria, hockworms,

schistosomiasis and HIV/AIDS. In our studies iron deficiency was defined as s-ferritin

< i 6ig/l and iron depletion vas defined as s-ferritin < 13 ag/1. 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 Sâmi

I group had iron depletion also wornen in this ethnic group had the lowest frequency of iron

depletion, due to high intake ofreindeer meet.

%

Iron deficiency
S-ferritin < 16 pgII

Varanger

Figure 3. Prevalence ofiron deficiency by surveys

18K
• Women

Men

SAMINOR Sør- Tromsø
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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 conjirmed high serum

transferrin saturationand high serum ferritin and no other conditions explaining Ihe high

serutnferritin [11].

In our screening we actually lowered the screening criteria for s-ferritin and tTansferrin

saturation even more than in HUNT (paper IV) in order to include all possible mdividuals

with the three known mutations. If the reference limits in HUNT werc to be followed, this

would reduce the prevalence of C282Y1C282Y 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 thosc 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 Tromsø

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 irnmigrants.
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The present analyses demonstrated in general a low prevalence of C282Y mutation in

northern Norway, especially among individuals with Sâmi and Kven affihiation. 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 Såmi skulis was a respectable science in the eighteenth through to the

middie ofnineteenth 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 agamst genetic research because it is associated with these skull

measurements.

Population-based sereening

Hereditary haemochromatosis meets most of the World Health Organization criteria for

population screening, thc disease is relatively cornmon, 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]. Åsberg 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. Afier 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 makcs population screening urmeccssary (paper IV).
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7. CONCLUDING REMARKS AND FURTHER PERSPECTIVES.

Main conclusions

The present thesis has addressed different aspeets related iron status, s-ferritin and transferrin

saturation, m 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 northem 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 leve i in the oldest age groups, in all ethnic

groups. In women s-ferritin levels increase with ageing after menopause, with

ethnicity having some effect.

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

the comparable municipality of Tromsø.

3. Simi living inland and speaking the Såmi language over three generations have

significant higher s-ferritin levels and transferrin saturation than other Smi groups

and Norwegians. The main reason is continuous high consumption of high

bioavailable iron for the inland Sâmi 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. fl is reasonable to conclude that traditional food provides

essential nutrients in the diet such as an extTa iron supplement, and thus its use

should be encouraged.

5. The prevalence of hereditary haemochromatosis is lower in multiethnic populations

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

6. 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 clarif’ the frequency of iron deficiency anaemia in the

population.

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

analysis.
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2. Changes in s-ferritin levels over time have not yet been measured in a larger

population sample. Such a study could heip ciarify if the decrease in s-ferritin with

age in men is normal or is a predictor ofmorbidity.

3. Questions about ethnic and linguistic affihiation and categorization of ethnic groups

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

4. 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.

5. Improve diagnostic Ciassification 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 I.

The age group 36 — 39 year in table 2, table 3 and table 4 is incorrect. The correci age group

in all three tables is 30 39 year.
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Appendix i
Questionnaire the SAMINOR study 2003

Original Norwegian and Simi version







[1 elseu ndersøkelsen har tre formål:

— Du som deltar i helseundersøkelsen får
sjekket om du har bestemte sykdommer,
eller om det er fare for at du kan få dem.

- Å få ny kunnskap om helse, sykdom og
levekår i områder mccl samisk og no,sk
bosetti og.

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

Hvem kan delta?

Alle født 1925—1967 og 1973 fra områder
med samisk og norsk bosetting. Det er 9 kom
muner i Finnmark, 6 i Troms, 4 i Nordland og
2 i Nord-Trøndelag med i undersøkelsen.

Hvordan får du time til
helseundersøkelsen?

Du får tilsendt et spørreskjema sammen med
innkallingen. Vi ber om at du fyller ut skje
maet hjemme og tar det med når du møter
fram til helseundersøkelsen. IHelseLl ndersøk—
elsen vil foregå enten i buss eller i et fast
lokale i kommunen. Hvis den oppsatte timen
ikke passei kan du møte når du vil innenfor
åpningstiden vår. Undersøkelsen er gratis.

Hvordan foregår
helseundersøkelsen?

Det gjøres målinger av blodtrykk, høyde, vekt
og livvidcle, og det taes en blodprøve. Blod

kan senere bli analysert på fettstoffer i
blodet, hloclsukkei markømer for betennelses
reaksjonet kosthold, hormoner, lever— og
nyrefu nksjon samt beinmarkører. Genet i ske
analyser av blodet kan også bli aktuelt.

Omtrent fire uker etter helseundersøkel sen
får du et brev i posten med epplysninger om

Dearvvasvuodaiskkacleami clieduin leat gol
bmna ulbmila:

— Dus gii searvvat iskkadeapmåi iskat leatgo
dus dihto dåvddat, dahje leago dus vårra
daid oaut.
Oaut odda måhtri dearvvasvuoda, dåvd
claid ja eallindili birra såmi ja da åssan
guovlluin.

— Råhkadit vårdosa olbrnuid dearvvasvuodas
— fylkka «dearvvasvuodapi ofiil la». Dåt Ica
dehåla vai fylkkas ja juohke gielddas lea
huoret vuoddu plånet boahtteva clearv
vasvuodabå Ivalusa.

Gii såhttâ searvat?

Juohkeha riegådan i 925—i 967 ja 1973
guovlluin gos åsset såpmelaat ja clåat, 9
gielclda Finnmårkkus, 6 Tromssas, 4 Nord
lånddas ja 2 Davvi-Trondelagas leat iskkaclea
rnis nielde.

Mo oaut. diimrnu
dearvvasvuodakkkadeapmåi?

Oaut gaadansl<ovi oktan råvkamiin. Bivdit
du deavdit skovi ruovtlus ja våldit clan mielcle
go boadåi iskkacleapmåi. lskadeaprni lea juo
ga busses dahje dihio lanjas gielddas. jus bid
djun åigi i heive, de såhtåt boahlit vaikkc goas
min rahpanåiggis. lskkacleapmi ca nuvttå.

Mo iskkojuvvot?

Varradeaddu, allodat, lossodat ja seakkå
mihticluvvojit, ja våldo varraislckus. Varraisko
sis såhttå maqqil iskat vara buoideåvdnasiid,
varrasoh kl<ara, i nfekLInreakuvnnaid rneark—
kaid, biepmu, horrnonaicl, vuoivvas— ja moni—
niudoaimma ja clåktemearkkaid. /ara geneta
la analysat maid soitei. addai åigeguovclilat.

SLIllii njeallje vahku rnarjiil dearvvasvuoda—
iskkadearni oaffut poasttas reivve ieat
kolestiola, varradeattu ja varrasoh kkara bi i
ra, ja mo dat leat råvvejuvvon rneriid ektui.
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ditt kolesierol, blodirykk og blocisukker, og
hvordan nu igger an forhold til anbefalte
verdier. Dc som har særlig høy risiko for å få
hjerte- og kar Sykdommer og sukkersyke, vil

bli bedt om å la kontakt med sin egen lege

for videre oppfølging.
Alle som møter fram til helseundersøk—

elsen, får et tilleggsskjema, med spørsmål
om blant annet kosthold og levekår.

De som fullfører hele helse- og levekårs

undersøkelsen vil være med i trekningen av 3
reisegavekort hver verdt kr. 10000,—. Vi eg
ner med en deltakelse på ca. 1 5 000 l:ersoer.

Vi trenger din tillatelse

Når du møter fram til helseundersøkelsen, ber
vi deg om å undertegne et samtykke der du
sier deg enig i et eller flere av de fire punktene
nedenfor. (Du vil få kopi av samtykke erklær
ingen).

1) At du kan bli kontaktet med anbefaling om
oppfølging, behandling eller for å forebyg
ge sykdom.

2) At opplysningene dine kan brukes til medi
sinsk forskning etter vurdering og tilråding
fra Regional komiic for medisinsk fersk—
ningsetikk i Nord-Neige og Datatilsynet.

3) At. resultatene dine (etter godkjenning fra
Datatilsynet) kan settes sammen mccl opp
ysninger om deg i andre registre for forsl<
ningsformål slik som Kreftregisteivl, Døds

årsaks,-egisteret og fol ketel I ingene. I alle
disse ti tel lene vil navn og persoIun1mer

bli fjernet. Forsikringsselskaper får ikke til
gang til dataene.

4) At hlodprøven din kan lagres og brukes til
medisinsk forskning og genetiske analyser
for å finne årsak til sykdom. All bruk av
denne prøven vil bare skje i samsvar mccl
godkjenning fra Datatilsynel og etter at
Regional komité for medisinsk forsknings—

etikk i Nord-Norge har vurdert og tilrådd
prosjektet.

Bivclit sin gcain len hui alla våibmo— ja sLiotna

dåvclclavårra ja sohkardåvcla, våldit okiavuoda

ie2aset cloaktå ri in joatkka uovvoleapniåi.

luohkeha gli boahtå iskkacleapmåi. oau
lassiskovi, gaaldagaiguin cc. bieprnu ja cal

I mcli li hi rra.

Sii genI iadahi1 olles dearvvasvuoda- ja eal

linclilleiskkadeami leat mielde vuorbådea

men 3 måtkeskeai]kakoartta man årvu lea
10000,— ru. guclesge. Doaivut ahte su.

15000 olbmo server.

Mii dârbbaat du lobi

Go boadit iskkacleaprTåi, de hivdit du ållit

vuollåi rniehtama, mas logat ieat leat ovtta
mielas ovtta dahje moatti ciån njeallje fuog
giis vulobealde (Miehiamis oaut måijgosa).

i) Ahte duinna sihttå våldit oktavuoda go
åigLi rfivvet uovvoleami, dilkkodil dahje

eastadit dåvddaid.

2) Ahte visot. du dicdui. såhttet adnot mcdi
si i nnala dutkami i Regional komite for
medisinsk forskningsetikk i Nord-Norge ja

Datatilsynet årvvotal lama ja råvvaga

mielde.

3) Ahte du bohi.osiid (tJatatilsynet clohkke
hean-ii mielde) såhitå ohkket dicduiguin
du bi rra earå registnriin dutkandoai mmaide
ni igo Ki eftregislret Dødsårsaksregistret ja

olmmodohkamat. Visot dåid oktavuodain
sihkko narnma ja personnLininlar. Dåhkå—

dusfitnodagat eai heasa clåicl diedLiid oaid
nit.

4) Ahte du varraiskkus såhtiå råddjot ja adnot

medisiinnala dutkamii ja genetala analy
samle gåvnnahit clåvddaid irttaid. Dån isko

sa juohke geavaheapmi geavvå due Data-

ti/synet dohkkehearni mielde ja mai]iji I go

Regional komite for medisinsk forsk

ningsetikk i Nord-Noige lea årvvotallan ja
råvven p roeavtta.

L



Sel’ om du sier ja til dette flå, kan du senere
ombestemme deg og be om å bli slettet fra
undersøkelsen uten at du må oppgi noen
grunn for det. Delte gjøres ved skriftlig be—
skjecl ti Institutt for samfunnsmedisin, UiTo,
9037 Tromsø. Blodprøven din vil da bli tilin
telgjori

\/i ønsker å følge alle som møter til helse-
undersøkelsen i lang tid framover med hensyn
til hjerteinfarkt, hjerneslag og andre aktuelle
sykdommer. Derfor ønsker vi å lagre opplys
ningene du har gitt, frem til fylte 100 år for å
sammenholde disse med opplysninger fra sen
trale registre slik som Kreft- og Dødsåisaks
reg isteret.

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

Datatilsynet har gitt konsesjon for lagring av
oppl ysn i nger fra u nclersøkelsen og forsk—
ningsprosjektet er iilrådcl av Regional komite
for medisinsk forskningsetikk i Nord- Noige.

Velkommen til
he lseund e rsøkelsen

Selv om du nettopp hai vært hos lege eller
selv om du føler deg frisk, kan du likevel del
ta i undersøkelsen. Da hjelper du oss til
bedre kunnskap og riktigere oversikt over
helsen i kommunen og fylket ditt.

Vaikke (;Iåsa rlsI miedat, de såhtåt marjiil
molsut oaivila ja bivclit: sihkkot iskkadearnis
clieditkcahttå makkårge åkka dasa. Dån dagat
Malaat Institutt for samfunnsmedisinii;
Institutt for samfunnsmedisin, UiTø, 9037
Tromsø. Du varraiskkus dal le bål kestuvvo.

Mii clåhioeimmet guhkit åiggi uovvut juoh
keha6a gii boahtå dearvvasvuodaiskkadea
pmåi våibmodohppehaga, vuoijagåldnan
vigi ja earf vejola dåvddaic] hårråi. Danne
dåhtoeimmet rådjat du addån dieduicl, gitta
devdon 100 jahkåi, vai daid beasså sulastaht
tit guovddå registariicl clieduiguin, nugo Kreft-
ja Dødsårsaksregislret.

Bohtosiid alrnmuhat mediain, ja ållo rapor
t:a dearvvasvLloda- ja eallindilleiskkacleamis
go dat ca loahpahuvvon.

Dataoisynet ca addån sierralobi rådjat isk
kadeami clieduid ja dutkanproeavtta lea råv
ven Regional komite for medisinsk forsk
ningsetikk i Nord-Norge.

Bures boahtin
dearvvasvuodaiskkadeaprnii

Vaikke leatge aicldo Ieama doaktåra luhtte
dahje dovcldai ieat dearvvasin, de sihtåt liik
kå searvat iskkadeapmåi. Dalle veahkehat
min oauI eanot rnåhtu ja riektasat diecluicl
du gieldda ja fylkka clearvvasvuodas.

Dearvvuudaigu in / Med hilsen

Anne Kirsten Anti
Sdm dearvvatvuodadutkama gsiovdd,

Senter for samisk helscforskning
I(åOtjohka/Karasjok

Eilit’ Lund
Insti tufi for sanifunnsi nedi si i

lrOtitLJtL for samfunnsmedisi n
Romsa/Tromso

Per G. Lund—Larsen
Nasjonalt fnlkehelseinstitun/
NasIonSlt Inikehelseinstituti

Oslo

For mer informasjon, ring 78 46 89 04, Senter for samisk helseforskning, Karasjok.
E—post; hclseus@fagrned.uit.no

Jus (llrbbaa1 eainhbo (Ii@dLiid, Luojahastte 78 46 89 04, Såmi dearvvavuodadutI<ania guovclcIii,
Kårjohka. E-poasta helseus@fagmed.uit.no

5’t’ v,5sl,d,/Gr(i,5 uItornng: fir,II Ofls,, 55 — SHB ,M.,IsS I) ,,aI/Grati,kc jecae K5r5joI5f(,a9ck.Sa,va1 l),v,i G,r 05.
Oc,sId,{s,I[,skts IS1srk,naor,s ,yike,i,



Helse- og
levekårs

undersøkelsen

Personlig innbydelse
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1. EGEN HELSE 3. MAGE OG TARM SYMPTOMER (fortsettelse)

Hvordan er helsen din nåt (Sett I.iw vn kryo Er avføringen din vanligvis: Si’ll ett eller lIvw kri’i

fl Dårlig fl Ikke helt god fl God fl Svært god fl Normal fl I us fl Hard og perk’te

fl Vekslende hard og løs fl I leI u kt i eie
Har du, eller har du hattf Alder (elev

JA NEI gatig JA NEI

Astrn,i fl
Har du i perioder tre eller flere avforingcr daglig? fl fl
Har du hatt plager i mage/tarm etter inntak av nwlk? fl fl

Kri ei sk bron kitl/emtysem/K( )L S fl fl
Er det andre i familien som har de samme magesymptomene?

Diabetes (sukkersyke) fl Mor fl Far fl Sosken fl Barn fl Ingen

Fibrutnyalgi/kronisk smertesyndrom fl fl 4. ANDRE PLAGER

Psykiske plager som rlu har søkt hjelp for fl fl Under finner du en liste over ulike problemer. Har du opp
levd noe av dette den siste uken (til og med i dag)?

Hjerteinfarkt (sår på hjertet) fl fl (Seil en køss kr ItverplageJ
Ikke Litt Ganske Veldig

T plaget plaget mye nyeAngina peutoris (hjertektanrpe) fl fl
Plutselig fryki Liten gnirln fl fl fl fl

Hjemeslag/hjerneblødning fl [j I eder ring redd eller engslelig fl fl fl fl
Maithet eller sviinmelhet fl Li :i flMo tippet sklerose (MS> -

Frtler deg anspent eller oppJaget fl fl Li fl
Ulierøs kolitt

- fl fl Lett tor å klandre deg selv
.. fl fl [i fl

Suvttprobleiner
... fl fl fl flFår du smerter eller uhehag i brystet når du: JA NEI

Går i hakker, trapper eller fort på flatmark? fl
Nedtivkg tungsinclig fl fl fl fl
Følelse av å være unyttig, lite verd fl fl fl flKan slike smerter opptre selv om (1(1 er i ro? fl Følelse lv at alt er et slit Li fl fl fl

2. MUSKEL OG SKJELETTPLAGER I-olelsø av håpløshet mht. lrainticlj fl fl fl fl
rcnkt på gnu’ slutt på livet (litt Li Li Li flHar du i løpet av det siste året vært plaget i 2 i

med smerter og/eller stivhet i muskler og
ledd som har vart i minst 3,nåneder JA NEI 5. SYKDOM 1 FAMILIEN
sammenhengende? Li fl VET

Akli Har en eller flere av (line foreldre eller søsken tA NEI IKKE
Har du noen gang hatt: jA NEI eee hatt herteinfarkt eller angina pectoris? Li fl fl
Brudd i håodledd/underarm( Li fl Kryss av for de slektningene som har eller har hatt noen av

sykdommene og angi deres alder for når de fikk sykdom
Lårhalshrurlcl? fl fl mene. (Hvis flere .sosken, kir opp rive som stk det tklligsI i tivel)

Alder ic,rOe

Mor Ear Stoler lirrir Itatit Insat are3. MAGE OG TARM SYMPTOMER I iprtiinfarkt før

Har du hatt sure oppstmtt, halshrann eller tA NEI
(rO-års ,ilder fl fl fl fl LI Li

hrysthrann nesten daglig i minst en uke? fl fl Hjerteinfat lo
om I t0 års—alt ler LiHar du noen gang hatt smerter eller verk

i magen som har vart i minst 2 uker? 11 Diahetes fl fl fl fl Li LI
Hvis JA, hvor i rnagen sitter sinertene? ISen en krteS) Fijerneslag fl fl fl fl fl flfl øvre rlel fl Nedre del fl Hele magen

Astma fl fl flEr smertene eller verken tcvnt over tilstede? seIt vu krise

I perioder av ukers varighet [] Tykktarmskreft Li fl fl fl fl fl
i penorler av ntåneclee, varighet

Bry tktcO fl fl fl fl fl flBestandig fl
[ggstokkrr’ft fl fl fl flEr du ofte plaget av oppblasthet, rumling i JA NEI

magen eller rikelig luftavgang( fl fl
Hvor mange sesken har du? Brødre Søstre



6. BRUK AV MEDISINER 7. MAT OG DRIKKE (fortsettelse)

Bruker du?

Tabletier mot sukkei’sykc

Frukt [1
Bær LI
Ost (alle typer)

... LI
Poteter LI
Kokte grønnsaker LI
Rå gronnsaker/salatLI

Nå Før, mcii kke nå Aldri hr ukl

LI LI
LI LI
LI LI

LI LI LI

.1 g. cl.
ner pr.

dag

LILI LI LI LI
LILI LI LI LI
LILI LI LI LI
LILI LI LI LI
LILI LI LI LI
LILI LI LI LI

I i 4 5

På bredet LI LI LI
matlagingen

.. LI LI LI

Bruker du følgende kosttilskudd:

Lettrnelk, cultura,
lett yoghurt LI
Skumniet rnelk (ser, søt) LI
Ekstra lettmelk LI
Fruktjuice LI
Vann LI
Bius/Cola med sukker

... LI
Brus/Cola uten sukker

... LI

Ja, daglig Iblant

LI
LI
LI

Med medisiner mener vi her nteclis/ner kjøpt på apolck.
Kosltilskudcl og s’itaminer regnes ikke med hec

Meclisin mel høyt blodtrykk . .

. LI
Kolesterolsenkencle medisin LI
Insulin . .

. LI

Hva slags fett bruker du oftest? (Sett ett kryss pr; linje)
år uker Meieri . Ord Myk/leti Oljer Aanel

ikke smør margarin margarin

Hvor ofte har du i løpet av de siste 4 ukene brukt følgende
medisiner? (Sett ett kryss pr. linje)

LI LILI
L;j ici

Ikke Sjeldrrere
brr.ikt enn
siste hver
4 uker uke

T

Smertestillende uten resepi

Smeriestillende på resept

Sovemedisin

Beroligende medikamenter

Medisiner not depresjon

Annen medisin på resept

Tran, trankapsler? LI
Fiskeoljekapsler (omega 3)?. .

. LI
Vitamin- og/eller mineraltilskudd? LI

Hvor mye drikker du vanligvis av følgende? Sert ett kryss pr linje)

Nei

LI
LI
LI

LI
LI
LI
LI
LI

LI
LI
LI
LI
LI
LI

Hver uke,
men ikke
daglig Deglig

LI LI
LI LI
LI LI
LI LI
LI LI

Sjelden? 1-6 i 2-3 4 glass
aldri glass glass glass el. mer

pr. uke pr dag pr. ring pr. dag

Helinelk, kefir, yoghuri
.. LI LI LI LI LI

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

Angi navnet og hvilken grunn det er til at du lar/har tatt disse
lsykdonr eller symptoml: (Kryss av for lrv,r lenge dir har brukt nrerlisirien)

Hvor lenge?

LILI
LILI
LILI
LI LI
LI LI
LI LI

LILI
LILI
LILI
LILI
LI LI
LI LI
LILI

Navn 5 medisiisen: Grunn til bruk Inntil Il år
(sett ett ener) pr linje) ar nredisiires i år eller mer

LI LI
LI LI
LI LI
LI LI
LI LI

nr- si.- ,ImSl’l 1 -

Dersom det ikke er nrrk plasv heG kan du fortsette pdt eget ark som dir legger
ved.

7. MAT OG DRIKKE

1-Ivor ofte spiser du vanligvis disse matvarene?
(Sett ett kryss pr; linje)

Sjelden! i- 3 g. 1-3 g. 4-6 g. 1-2 g.
aldri pr,rnnrl pr. rike pr. uke pr. dag

Hvor mange kolsper kaffe og te drikker du daglig?
(Sett 0 for rle lypenre du ikke drikker daglig) Antall kopper

Filterkaffe

Kokekaffe/trykkannc’

Annen kaffe

To

Omtrent hvor ofte har du i løpet av det siste året drukket
alkohol? (1 eUøl og alkoliolfritl øl regnes ikke ,tjed.l

lar aldri Har ikke Noen få Omtrent i
drukket drukket ganger gang i
alkohol Siste år sislo år måneden
LI LI LIs LI
2-3 ganger Ca. 1 gang 2-3 ganger 4-7 ganger
pr. måned i uke i uke i uka
LI. LI LI7 LI

Til dem som har drukket siste år:
Når du har drukket, hvor mange glass
eller drinker har du vanligvis drukket?

Omtrent hvor mange ganger det siste
året har du drukket så mye som minst Antall
5 glass eller drinker i løpet av ett døgn? ganger

Når du drikker, drikker du da vanligvis: Sett ett eller flere krysd

LI Øl LI Vin LI Brennevin

Antall



8. R0YKING OG BRUK AV SNUS 10. UTDANNING OG ARBEID

Hvor lenge er du vanligvis Hvor mange års skolegang har du gjennomført?
daglig i et roykfylt rom? Anta hele timer lbi ord alle å; du har ;åit p,l ,kolc’ eller sr;uk’rl’ Anta Il

Røykte noen av de voksne hjemme da du JA N[I Hvordan trives du i din jobb?

vokste opp? fl fl fl Svært godt fl Godt fl Dårlig ;fl Veldig dårlig

Bor du, eller har du bodd, sammen med noen JA N[3 Mener du at du står i fare for å miste ditt T
dagligrøykere etter at du fylte 20 år? fl fl nåværende arbeid eller inntekt de JA Ntt

Ja, n3 ja, (nr Aldri nærmeste 2 årene? fl fl
Har du røykt/røyker du daglig? fl fl fl Mottar du noen av følgende ytelser? JA NFI

Hvis du røyker daglig na, røyker du: JA NFi Sykepi’ogei fl fl
Sigaretter? fl fl Attforirij

. fl fl
Sigarerlsigarilloslpipe?

. fl fl Sosialhlelp/-stenad fl fl
t’b.illetohakk/rullings? [1 [J Ovc’rgangsstønad tor enslige (orsørgere fl fl

ivor .-——Hvis du har røykt daglig tidligere, I
11. RESTEN AV SKJEMAE[ SKAL BARE BESVARES AV KVINNER

lenge er det siden du sluttet? Antall år

Hvor gammel var du da du fikk
Hvis du røyker daglig nå, eller har mykt tidligere: menstruasjon aller første gang? Alder i år
Hvor mange sigaretter royker/reykte
rlir vanligvis daglig? Antall sigaretter Hvis du ikke lenger får menstruasjon,

hvor gammel var du da den sluttet? Alder i år
I Iver gammel var du da du begynte å Er du gravid nå? Over truktbar
myke daglig? Alder i ar la Nei t_Jsikker alder

fl fl fl, fl;
I Iver mange år til sammen har du
mykt ilaglig? Antall ar Hvor mange barn har du født? Antall barn

ja, nå Ja, I,,r Ald;; Hvis du har født barn, fyll ut hvert barns fedselsår, og hvor
Har du brukt/bruker du snus daglig? fl fl fl mange måneder du ammet etter fødselen.

Hvis du bruker/har brukt snus, hvor tI Ivis du ikke aminc’t, skriv 0) Ammei

mange år til sammen har du brukt snus? Antall år lam’ Fndsels3;; antall mnd:

‘I. hairi
9. MOSJON OG FYSISK AKTIVITET

2. barnhvordan har din fysiske aktivitet i ftjiden vært det siste
året? (Tenk deg et ukentlig gjelurolnstutl 101 imf. Arheidsvei

‘3. barn
regnes oorn f, jttl. Iår’s V,,, Ie’ggi’ .sporsmJI&iie)

Ti in er pr. uke: 4 barn
I ett aktivitet Ingen Under i I—å 3 og mer

(Ikke sveitAurdp;ei;’rr fl fl fl fl . barn
Hard lysisk aktivitet
(SveU/anrlpu1eri)

. fl fl fl [“J (i lv,; 1kw barn, bruk et sIr,, atkI

Bruker du, eller har du brukt? (Sett att kryn for lrvr linje)Angi bevegelse og kroppslig aristrengelse i din frititj. Hvis
Nå rr,r, narr AtnIrr

aktiviteten varierer meget f. eks. mellom sommer og vinter, ikke rå
så ta et gjennomsnitt. Spørsmålet gjelder bare del siste året.

F’—pille/rrnrnpille/p—sprrryte fl fl fl
(Seil kny’; i din oil,, syn, is’s’, best)

Hlomnrionsl ord (ikke vanlig spiral)
. fl fl fl

Leser, sel på fJerns’n eller annen
Øslrogen (tabletter eller plaster)

.. fl fl flstil lesitwnde heskjel’t igelse? - -

Ostrogeir lkiem eller stikkpiller)
. fl fl fl

Spaserer, sykler eller beveger deg på annen
måte minst 4time,iuka?

.. fl, Hvis du bruker/har brukt re.septpliktig ostrogen:
(Regn; også med gang eller svklmg I Iver lenge leir du brukt dette? Antall år

14 a,br’irlssrrck’l, snnnrligslnnrn’r
Hvis du bruker ppilIe, minipille, p—sprøyte, hormonspimal

Driver niosjonsidrvtt, tyngre hagearbeid e,l,i fl eller ostrogen; hvilket merke bruker du?
A-k,k at ,,kijvjtelern skal vare nn,;,n,l 4 trinn r i uk,)

Trener harrlt eller driver konkurranseidrett
regc’lniiAsig og flere ggpgc.’riuk Mie sS,,, ii,’,



BRUK AV IIELSETJENESrER

Hvor mange ganger de jtte 12 måneder har du selv brukt:
(sett ett kiyss foi livei linje)

Kommunelege/fastlege

Spesialist

Legevakt

Sykehus innleggelse

Hjemmesykepteie

Kommunal hjemiriehjelp

Fysioterapeut

Kl ropra I<tor

Ta n n lege

Alternativ behandler

inc’n 1-3 sanger 4 eller (leru

Hvor pje le8er har du selv vært hos de siste 12 måneder?

angi anta!?)

Har du fått tildelt navngitt fastlege? [jJa fl Nei

Når du er til undersøkelse, hvilket språk kommuniserer du
og legen på? (sett ett eller flere kryss)

fl Norsk fl Samisk fl l3i ukm tolk fl Annet språk

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

fl Aldri t] Sjelden fl Av og til fl Ofte fl Usikker

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

fl ja, alltid fl Ja, som regel fl Nei, ikke alltid

fl Nei, aldri fl Jeg liker ikke å bruke bik

Hvor fomnoyd eller misfornøyd er du med følgende sider
ved den kommunale jgetieri i din bostedskommune?
(sett ett kryss par linje)

Meget r,rneyd Miiomeyl Meget vet

iornoyi eisioreriyd ikke

Avçtond til legen fl [1 fl fl fl
Legens tilgjengelighel
på telefon

Ventetid på legelime

1 id inne hos legen

Mulighetene for å få
fortalt om dine piager fl fl fl
Legens forståelse av
din kultutelle bakgrunn fl
Legens info, InaNon ofli

dine helseplager,
undersøkelse og
behandlingsopplegg fl fl fl

Dersom du noen gang har benyttet alternative behandlere,
hvilke har du brukt? (sett ett eller flere kiyss)

fl Heibreder (gtivllsii; lese,; blåsei; håiidspåleggei)

fl Healer

fl Akupunktr4r T

fl Soneterapeut, hoirieopat, kinesiolog osv.

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

(år) (månecie,)

Tenk deg at du i dag skulle få behov for hjelp/bistand fra
den kommunale helse- og sosialtjencst en (hje:nmesykepleie,
hieinmehjelp, sosiale fjenestei, fysioterapi o.v.)

Vet du hvor du skal henvende deg?

fl ja fl Nei fl Usikker

Er du trygg på at du får hjelp hvis du trenger det?

fl la fl Nei fl Usikker

Dersom du i dag får hjelp fra (len kommunale helse— og
sosial tjenesten, er du fornøyd mccl tilbudet?

fl ja fl Nei fl Usikker

fl fl fl
fl fl fl
fl fl fl
fl fl fl
fl fl fl
fl fl fl
fl
fl fl fl
fl fl fl
fl fl fl

BRUK AV I-IELSETJ ENESTER (fortsettelse)

steget i trneyd M5formyd Steget Vet
i,,rnøyci ,iiisior,tt,ycl ikke

Legens språkbeherskelse
(samisk eller norsk) fl fl fl fl fl
Totalt sett, hvor fornøyd
eller misfornøyd er du
med den kommunale
legetjenesten? fl fl [1

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

(år) (tn.Jneder)

fl fl fl fl fl
fl fl fl fl fl
fl fl fl fl fl

fl fl SKADER/ULYKKER

Har du vært utsatt for noen ulykker som medførte behand
fl fl fl L1 ling hos lege og/eller sykehusinnleggelse?

Lege fl la fl Nei antall ganger

Sykehus innleggelse fl Ja fl Nei antall ganger



SKADER/ULYKKER (fortsettelse) ARI3EIDSLIV/0KONOMI (fortsettelse)

Hvis ja, hva slags ulykke(r) er du blitt behandlet for? Kunne du tenke deg å flytte fra din bostedskommune der

(sett ett eller (leie kryss pr. linje) som du fikk tilbud om arbeid et annet sted?

A hvid Hm FnIii Iiigi’n fl ja fl Nei fl Deler av året fl Us i kkei

Bil., fl fl fl fl
Mntoi sykkel fl fl fl fl Dersom du er arbeidsiedig, angi hvor lenge du har vært

arbeidsseker: (angi i hele tall)
Siios nnte fl fl fl fl

(3r) (måneder)
FiiehjnRsykkel fl fl fl fl
Traktnr ] fl fl fl

Dersom du er selvstendig næringsdrivende, hvilken type
Eallulykkt fl fl fl fl næring jobber du i? (sett ett eller (leie kryss)
Kuttskark’

.. fl fl fl fl
fl Reindi jO [i Fiske fl Jnrdln uk fl SkogbrukAnnet. . .

. fl fl [1 fl
fl ror etningsvii ksnmhet fl Annet (spesitiser)

Har ulykken(e) fort til nedsatt arheidsevne? T

fl Helt fl Delvis fl Ikke i det hele tatt Hvor mange personer bor det i din husstand?

(,mtall personed

FAMILIE OG SPRÅKBAKGRUNN

Hvor stor er familiens/husstandens bruttoinntekt per år?
I Nord-Norge bor det folk med ulik etnisk bakgrunn. Det vil
si at de snakker ulike språk og har forskjellige kulturer. fl Under kr. i 90000 fl Kr. 150 000—300000
Eksempler på etnisk bakgrunn, eller etnisk gruppe er norsk, fl Kr 30 t 000 .450 000 fl Kr. 45 I 000—1,00 000
samisk og kvensk.

fl Kr. 601 000—750000 fl Over kr. 750000

Hvilket hjemmespråk har/hadde du, (line foreldre og beste-
foreldre? (sett ett HO, (lete kryss)

Hvor ofte spiller du på ulike pengespill slik som lotto, tip
Norsk S,iinik Kvrn,lç Annvt, txski v ping, spilleautomater og lignende?

Mn,(or: fl fl Li fl
fl Aldri/sjelden fl 1—3 ganger i mnd,

Mnrinnr: fl fl fl
fl I gang i nka fl 2-6 ganger i uka [I Hver dag

Fart’ar: [ Li fl fl
I a rnni: fl fl fl fl Hvor mye spiller du for ukentlig i gjennomsnitt?
Far: LI fl fl

fl Under kr. ((tO i uka fl Kr. i 00—500 i uka
Mor: LI fl fl fl..

fl Kr. 01 l 000 i nka fl Over kr. 1000 i Lika
leg selv: fl fl fl Li

Hva er din, din fars og din mors etniske bakgrunn?
(sett ett eller dere kiyss) MOBBING

Noi sL Samisk Kv, sk S,im’i, I
Med mobbing mener vi når en eller flere personer gjentatte

Min etniske bakgrunn er: fl fl fl fl ganger sier eller gjør vonde ting mot deg, og du har vanske
ligheter med å forsvare deg.

I ars r’tnjske ln,nkgrunnni er: fl fl I_i [.1
‘vtors r’tnnske hakgrnnnni er: fl fl fl fl Har du vært utsatt for inobbing?

fl la, de Siste 12 mnd. fl Ja, (ør Li Nei

Hva regner du deg selv som? (sett ett rIk’, (len’ kryse

Norsk Snrisk Svensk Ari,nn, Lakris Dersom du har vært utsatt for mobbing, hvilken type mob
bing er du blitt utsatt for? (sett ett eller hen’ kryss)flfl fl fl
Li liaknakking fl Ignurenng

ARBEIDSLI V/ØKONOMI fl Diskrnminerende bemerkninger fl Annet

Hvilken type arbeid/livsopphold har du? Sin ett ,tter il,’,, kiysO Kan du angi hvor dette foregår/foregikk?
fl Fastlønnet, heltid fl Fastlannet, deltid (sett ett el/in flere kryss) 3

fl Sesongarbeid fl Selvstendig næringsdrivende fl p3 skolen fl På skuleinternat fl I ynkeslivet
fl Arheidsledig fl I -lenninevæi ende fl I lokalsamfunnet fl Annet
fl Alrlr’istrygrl fl Uluietrygd

fl Annet (besl,ni’)

;[L .L



T

DEARVVASVUODA
JA [ALLINDILLE

ISKKADEAPMI

Bovdehus

il



I. DU DEARVVASVUOHTA Baikkâtgo soaincs åiggiicl golmma dalije eanet JU(J IN

geardde beakai LI [1
Mo Iea du dearv’asvuohfa däl? (Ru5s dl,c okili) .

[1 Heiltol [i li nu huni rc [I Buni ie LI Hiibmat buor covjjiiri/coliiguin go JIJO IN

Ahki Leago earin bearrais seamma dâvdamearkkat?
I.eago dus, cbhje leago dtis Icania? Vtll)Stli [atnis ,Shis Oapps/vieljas Minihn li ovttasge

T
uo fl geardcie LI Li LI LI LI

Astrna D LI 4. EARÅ GIVSSIT
B is1eva brolkihtIa/crnfysenia/KOLS LJ Li . . .

Vulobealde lea listu iesgudet vattisvuodain, Leatgo maj;mus

Diabeies (sohkardvda>
.. LI LI valiku diFn ovttage dovdan (otn radjai)?

(kuçse juÛllke gilrssl buohta) VeaIi
Fibromyalgla/blsteva l)iv(assynclloma Li LI h iI<.

stivvan iuvva,, Olu om

PsykaIa vâttut rnaidda ieat jearran veahki LI Fàhkka ballu äkka haga LI LI Li Li
VibrnodohppehaI (viibmohåvvi) LI Dovdan halu dahje ârgodaga .

.. Li LI [1 LI
Skurvvas dahje oaivcjonan

.. LI LI LI LIAnina pns (vaibmogeasahat) Li Li
Dovdan ieai avgen dalmje huasLI LI LI Li

Vuoir]r)agIdnanvihl<I/vuoil]lJavardln LI Li ÂIki eat sivahallat Li LI LI Li
MullIppel skierose MS)

. LI LI Oacldlllviiitisvundat Li LI LI Li
Ulcerøs koliu .,.

. Li Li i-lurvvas, lossarniella Li Li LI LI
Dovdan leat ivkerneahttun,

Bâvagastâgo dahje unohastigo rattis go: Uflflfl èrvvus LI LI LI LI
Goarkl)ut millild, rdhpaicl dahje vdccait 100 Il Dovdan ahte visot Iea lossat

• Li LI LI LI
joc1init dulbohagas Li Li Dovdan ealipedoaivvu

Siihttiigo na biv?astit vaikke t IiliI<al LI LI boahtteåiggi ektui Li LI Li Li
Jurcldaan loahpahit eallirna Li LI Li Li

2. DEAHKKE JADÅKTERIGGEGIVSSIT T

Leatgo inaiirnus lagi viivauvvan båkasiiguin 5. BEARRAIS DÅVDDAT
ja/dahje stirdun dehkiiguin ja laddasiiguiri mii JUO IN

Iea bistin uhcimusat 3 rndiiu oktilaat? Li LI Leago ovttas dahje rnäijgasis du vâlinemiin IN

dahje oappàin/vieljain Ieama våibrno- JU() II Dit/DE
AIlki do[ippehat clahje angina pectoris? LI LI LI

Leago dus goassige Iearna:
il II) II have Russe daid fulkkiid buohta geain lea (lalije ca leama mub

Doddjon giehlaladas/giehiadieiggus? Li Li tun clidd d[ivdclain ja almmut sin agi goas oo dåvddaid.
(Ju.s eanct oappdl/vlelJ/li, ëa)Ie £11 ÇlI aIarnLIsat ca//mIls dan
OaCCUl) AssDoddjom I nei as Li LI /a,hi Alifl OaIb WIi;a Mnn,/ i kIage 550010%

Vi)ibmo ge,rclsie

3. COAVJE- JA COALLEDAVDAMEARKKAT clohppehai ovdal
6Ojagiagi LI LI LI LI LI LILeago dLis leamat cahcecolohagai, I

ottaboaliIdahat dahje raddeboalddaliat Viibmo

nias beaivvilaial ulicimusat vahku?
. LI Li dohppchat

Inaljijil 60-jagi
. Li Li LI LI LiLealgo dus goassigc lcama oavjjis bâkasat

clahjc vårka mii Ica bistan uhciniusat 2 vahku? .

. LI LI lmal,etes Li Li LI Li Li LI
Jus JUO, gokko ioavjjis dovdojit bs’ikasat (Rvsse ekS)

VuoIliIlas

LI Bajil oas
-— Li Vuolit nasis Li Miehi OaVJji

g1amwIhhbo
. Li Li Li Li Li LI

Asirna
.... LI Li LI LI LI LI

Dovdojitgo bâkasat ilalije nvrkan jånimal? (Casse okt/i) Cll
LI Bistä ain vahkuid Li Bistå ain rnsinuid LI (tadai borasdåvda LI Li Li Li Li LI
Giksauvatgo dtivjâ baggamiin, oavjenjoarra- JUS) IN

Cizzeborasdavda Li Li Liiniin dahje hirbmat buoskkuhem,in?
.... Li Li

Manneråksa
Leago du balka diiLnlaiiat: (Ruse oklii cIaIljC ,noddii) borasdtvda LI LiiiI LI i Li LI
Li Dihla Li Njrbat Li Garas ja gâgirlågan
Li Vurohagaid garas ja njsrbaJ Li Guohca Galle oapF)/vieIja leat dus? Vielja Oappa



6. DiLKASUD GEAVAHAPMI

DâIksIIjtiIii oaivvildai dis spof&hkas oston dälkasiid.

I3iub,noIashusai ja Yitaniiinnal eai Iohkko dâs mielde.

Cea’ahatgo? 1)61 Ovdal, muhn in clâI In goassige

DiIkasa alla vari-adeddui Ei LI LI
Kolesterolgcahpedeaddj

clàlkasa .Ei LI LI
InsuliinlM LI LI LI
iableahtaid sohkardivdii .

. LI LI LI

Man dåvja leat njafi,nus 4 vahkus geavahan dâid dIkasiid?
(Rijse okt11 juohke Iinnji)

)aohke IIeainn
vah6n, la5ai
nuhtn iii

Isl’Sat

LI LI LI

Daid dålkasiidda maid leat russen bajabeal guovtti uoggas

ja niaid eat atnlin ,na,ji,s4.vahku:

Bija narna ja manne daid geavahat/leat geavahan (dâvda

dahje clåvdarncarlca): (Russo dasa man gulika lest diilkasa gc’avahnn)

Man gultkj?

Bivawuogiheaddji
resepllnin LI

OaddencItIkasiid LI
Råfohandålkasiicl Ei
Dàlkasiid hurvvi vuostâ .

. LI
Eara dtlkasiid resepttain

.. LI

Gitla Jagi

D3lkasa narnina: Manne geavahan agi dah;s

(OC., ,,,e ‘5kV liu’,i d3lkasa: guhkit

Ei LI
Ei Li
121 LI
LI Ei

.--.. ----—
-

Ei
jus din i lest doæ’ii .sncti, de iltit joarkit enn luihpinii. mkJ de bijat

imelde,

7. ORRAMU JA JUI1KAM1J

Man cltivjli boral då1tMaat däid borramuad?

(Roma okt, juni,,,’ linnin)
.1 g.

dahje

l-lil,sc’/ I- g. 1-3 g. 4-6 g. -2 g. annet

in gonssige minnui vahkkui valikku lacalvi, heaivii

Satinid.., LI LI LI LI LI LI
Mut’)jiid

.. [I LI LI LI LI LI
\/LIostlt (br,otstiia,d)LI LI Ei LI LI LI
Budehild LI LI LI LI LI LI
Vution ruotnasiidfl LI LI LI LI LI
Varas ruolnasiid/
salåhta LI

Makkär vuoja ,,nåt dlivjjimusat( (kusse okt,i uohhe Iiit,tjas)

In M(jeri- (Sann Ditasa/gealippa OIjjukl Iisra

i’eavst vuoja 114515a1,Inh,a i4,a,garr,nna

Liibbi alde .

. LI Ei LI LI LI LI
Borramt.t
rhkadeamis . .

. LI LI LI LI LI LI

Ceavahatgo d/tid biebmolasâhusaid:

Calle gohpa gâfe dahje deaja jugat beaivdi?
(I3ijs 0 dn/d6li)nidc ,naicl il jtrgi lwa,vvaia6’at) Galle gohpu

FiI1largt(e

\‘uokang/ife/deattagievnni

Larå ifct

Deaja.

Sullil man dâvja Ieat Inafjmlus jagi juhkar aV<ohola?

(Gsnhppaviudla ja alkol,olahi.s vunila i lol,kko)

In gasige In jul,kan I—lei inoaui Su lIt, oktii

jithkan alkoliola rnaI)iniu jagi have nia,JiniiI jagi miniO,

LI LIn LI [I
2-3 geardcle Su okth 2.3 geardde 4-7 geaidcle

rn3iinui vahkkui vahkkui ualikkui

La Liv LI7 LI
Sidjilde geat leat jtthkan mat)imus jagi:

Co eat juhlaan, galle gi/isa dahje
drujkka leat dbvIaat juhkan?

SuIIii gallil marjhnus jagi leat juhkan

nu olu go uhcirnusat 5 glâsa dahje

drikka jlindoris?

I

fl atn,in Ha,vel,ut

n,aqirn,,r go juohkc

4 vahk:i vaIlkLi

B)tvasvuogiheaddj
resepta haga LI

Iuo. Soanses

heaivviii6at hivc

Trâna, trnatabIeahtaid . .

. LI LI
Guollevuodjatableahtaid (omegn 3)... LI LI
Vjtarnjjdna/mjnerMaIasjhusajd LI LI

Man olu jugat dåbaat dom: Ruse okti, juobke Iinnjis)

In

LI
LI
LI

IL il

Hirvnf 1-6 i

in goassige glass glisa
valskkui bnaivåi

Li LI [i
LI LI LI
LI LI LI
LI LI LI
LI LI LI

2-3 4 gi.

glasa dahje
beaivii annet

beaivii
Ollesrnielklsi, kefira,

yoghuita LI
Geahpparnielkki, cultura
geahppa yughurta

. LI
Skummamicikki
(suvrra, Gelga) LI
Liigegeahpparnielkki

... LI
addornâih)Ii LI
zi LI
Bruvssa/CoIa sohkkaiiin LI
Sohkkarliis bruvssa/Cola LI

LI LI LI LI

LI LI LI EI

LI LILILI
LI LI LILI
LI LI LI LI
LI LI LILI
LI LI LI LI
LI LI LI [1

I.

Galle

GaIIii

LI LI LI LI LI Go jugat, jugatgo dalle dbâIa’at? (Russaoktiidahjetnodsb’I)

LI Vuola LI Viinni LI t3uolliviinni



8. BORGGUHEAPMI JA SNUVSSEN 10. OAHPPU JA BARGU

Man guhkâ leat beaivi dbâlaat
suovvalanjas? Galle olles diimrnu

Borgguhiigo oktage ravisolmmo ruovltus
go bajsaddet?

Åsatgo, dahje leatgo issan, ovttas beaivvda
borgguheaddjiigtdn inai,jiI go devdet 20 jag?

Leatgo borggulian/borgguhatgo beaivvaIaat?
fl bo, dål ‘] nu, ovtial fl In

Jus borgguhat heaivväIa1at diiI, horgguhatgo:

Sigareahtaid? LI
Sigi;aid/sigarilbos/biippu?. LI
Geassanduhpåha/rulIings? fl
Jus beaivväIaiat leat bvrgguhan ovdal,
man guhkâ ea dassi go hetet? GaIIe jagi

Jus borgguhat beaivvMaat db, dahje leat borgguhan ovdal:
Ga I le sigareahta horggtthat/
horggiil;it dh,il’cat beva? Galle sigareahta

v1an boaris Ittijet go horggti higohtei
hiivvla(aI? Ahki

Ga I le jagi leat okt hooi horggu han
beaivvMac’c’at Galle jagi

Leatgo snuvssen/snuvssetgo beaivvMaat?
[1 joo, dii fl Jtto, ovdti fl In

Jus snuvsset/Ieat snuvssen, galle jagi
leat oktjjbuot snuvssen? Gule agi

Mo Iea du rumaIa Iihkadcaprni astottiggis leamat maljimus
jagj? (It;r/;Ir ,e,ka,neari valtktis jalikli. /vtitki hrgt!i lolikko
ts(oiiiin, Viçfit goappaitid gi ldagaicl)

(ehppes I; h keleupto i
(i; biv,ot;;t,vo’;ctItlal;,vvo? fl
(arra ru;iiiaIa hargu
(Biv1çtuvvo/icIçlah,vvo)

.. Li

Mmmut hhkadeam, ja iuiiaIa raharntiaid du astoiiggis.
Jus lea hui miijggaIiigan Iihkadeamit omd. gaskal geasi ja
(Iilvvj, de hija gaskameari. GaaIdat guoskå due niaqimt,s
jahkäi. (Rtoç t tett;,, i;;,; bu;n,nt,,,,t i;tiv;’)

iogat gealiGit lv dahje eaei
jaska ohkk lxjd,iIdus?

Viccil sihlçelastLit dahje I ihkadat ir.Iihkai

ti t)j.I in.;;;? vJztt;tn; el.;i;je oi;k;last;r;;;

1’k’° so;;ahe.;i;;;?tkki;tljt;.;) fl
Lii;ninoIt,u at, I ;arggat losit healdobarggu js.
(,\tc;ko ,il;t& ltI;k.;;icipn;i aI,i I,i; ;t;tj;t;t

4 cliinnn;; v,;I,kk;;i)

Galle jagi leat skuvllaid våzzn? (Lt;j.; buo;
,e; I; ti kuvIi;i,/ ;;ti.;,; du;1;’ Owkw;; Ga le jagi

Oaivvildatgo ahte orut massimin diilå harggut
dahje sisaboadut lagamus 2 jagi?

Oautgo ovttage dåid doarjagiin’

liuohcceruda
...., fl

Iiargoitniihcaliaitclieurjagei fl
Snsia Ivcahki/-doarj’iga fl
(;askaboddoidoujaga ovttaskas
toolalietcldjiicbe [1 [“1

Ftss’oLBMoT GALGET VASTIDITDA% RAJES SKOVIS

Man boaris ledjet go vuosttas geardde
oHot rnuinnodâvddakl? ,\hki

Jus eai at leat ninnodåvddat, man boaris
ledjet go dat nohke? Ahki

Leatgo dål ähpehcapme?
bo In Lahpesihkkar Radjel sahkkotgi
fl, fl- fl, fl,

Galle niiini leat riegdahttin? Galle iiiini

Jus leat manå riegadahttän, deavddc juolikc nuâna riegådan
jagi, ti galle minu njamahit maIJl)iI riegàdahtlima?

li ‘;ju;;;.;lsn;. tiIe (fl G,;iIe månu
R’g)tlanj;l;ki. nja;nal;;n.

1. niunnå

2. rn4nnt

I. ttiinttii

4. ni;;t;ei

5. ;oi;;n,i

1:55’; tneinti, ,tik’ si;’rei uk,d

jus geavahal/leat geavahan reseptageatnegas
østrogena: Man guhkä leat dan geavahan? (aIIe jagi

Jus geavahat p-piIla, ininipilla, p-cirgganasa, hormonspiriIa
dahje ostrogena: makkar mearkka geavahat?

Alnimut:

liK) II Mo Ioavttât barggus?

fl fl i fl I—Ii rbmat bo res

litt) IN fl Heittogit

fifi

L1 Bures

,fl l—Iirbniat heiliogil

tja IN

fl
fl
fl

ILJ() IN

flfl
ILO IN

fl
fl
fl

9. LAMMOHALLAN JA RUMALA LIHKADEAPMI

Diimmuid valikku i
I; nyttig;’ VttnIIeI i I 2 3 dii;; ,.;;;ut

fl LI fl

Geavahatgo, dahje leatgo geavahan? (Russo okt ti junitke Iin;;jist
Dii Os’d,;i,,;;uItt, i i;;

in clii tt.stt.’
P—piILu/ininipibIa/p;.i;ggaoasa ..fl fl fl

fl
Horni;tospirâla ;i,;i;;IK spir2la fl fl fl
()sl r igc’i;i it,,hI;’,il;;aid ;I;l;je plae;’rai fl fl fl
(4s1 rogu; ta (vuoida’,t iiii;’ kugges;uipi hint fl fl fl

Htirjehalat garrasit dahje giIvvohalat
je’avrldalaGat ja mil r),gii vahkkui?

... fl,
i;. cl. tak,,



DEARVVASVUOfJABÅLVALUSAI D GEAVAH EAr’Ml

Callii leat maljisnus 12 iminus ie geavahan:

(russe okt11 juohke Iinnjis)

fl oIOji5e i —3 1earctcle 4 dahje eanel

GielddadoakLsra/siacloaktara [I LI L]
Spesialisita .......

.
. LI LI LI

Doavliervävtta LI LI LI DEARVVASVUODAI3AIVALUSAID GEAVAHEAPMI (joatkka)

f3uohccevissui sisaciI I iia
... LI LI LI —r H[hrn [htaai Duhia. Hubmai In

,flhIInfl duhIame.iiItni difide

RUOVItubohCcesLvLI LI Li [I
Doaktåra gieIIamiIsttu

Gieldda ,uovltuveahki ü LI ‘ (såmegiella dalije

&ysioterapevtta........... LI LI LI dirogieIIa)
V.... LI LI LI

Kiroprak[ora .........
.... [i LI Li

OppaIohksi, man
atnedoaktara

... LI LI ri dLlhtavas dahje

MoIssacvttola dàlkkodeaddji LI [1 [i duhtameahttun leat

don gielcida doavtter

Ga/le dolkt3ri Iuhtte let ie learnas rnsujimus 12 rnanu7 balvalusain7 [1 LI LI LI LI

(a!ninit,r ga/le) is

I.catgo o2on namahuvvot fstadoaktära? LI Juo LI In Man guhkå Iea dass go maljimus fitnet doaktira luhtte?

(almmut olles loguin)

Go leat iskkadeamis, makkår gillii gulahallaheahtti doaktiriin? (iie)iiu)

(russe okt/i dahje md!)gii)

Li Dfirogillii LI SsmegiIIii LI Gevahan dullka
Jus gofissige leat geavahan rnolssaevtlolas dalkkodeaddji,

LI Eara gIlu geaid leat geavahan? (russe okt11 dahje moddil)

Jilikâtgo ahtc doai doaktâriin eahppi addehala gieHa- LI Guvtlàra (lohkk/ bossu, gichlaclålkkodeaddji)

sOittisvLjodajd geail? LI Healera

LI Ean goassge LI Hârve fl DuoIieI dMIe LI Oavj LI Akupunktora

fl Eahpesihkar LI Soneterapevtta, homeopata, kinesiologa jna.

Jus dirbbauvvo dulka, leago doavttir du mielas doarvii

ealippi (lan bivdit?
-

Jus leal geavahan molssaevttolas dalkodeaddji, de goas lei

LI nu, filohIi LI Juo, dsbåIafcat LI li iIohii mar)inlus? (a/rninut ol/os loguns)

LI li goassige fl In Iiiko dulkka geavahit
(jagi) (mäuu)

Jur(lda mat ahtc dkl dârbbalat veahki gieklda dearvvas

Man (luhtavas dahle duhtaineahttun leat don gieldda -

vuoda- ja sosialbalvalusas (ruovttubuoliccedivssus, ruovt

dnavtterbalvalusa cuovvovas beliin du assarwiekldas? - -

tuveahk,s, sossala balvalusain, fyssoterapias jiia.)

(russe okt,, juohke Isnnjas)

i5ri,n,fl DuIflanri Duflu- Hirbinn In Diedatgo geainna galggat vslclit oktavuoda? — -.

rneai,tIr,iirI,,In,’nnrahtuui, dicik,

Uoaktåra lusa gaska LI LI LI LI LI LI Jun LI In LI Eahpesihkai

DoakLra fidnei Leatgo oadjebas ahie oaätt veahld jus dan d,itbbaat?

telefovnnas LI LI LI LI LI LI JLIo LI In LI Eahpesihkar

\‘uordinàigi doakiära
lusa LI ri LI LI fl Jus diil oaut veahki gieldda dearvvasvuoda- ja sosiälhal

--

valusas, leatgo duhtava dainna?

Aigi rIoaktia Iuhttu....LI LI LI LI LI LI mo LI In LI Eahpcsihkar

Beasal muitalii du
v,tWid birra LI LI LI LI LI VAHAGAT/UHKOHISVUO.DAT

Doakb/ra ddejtipmi Leat go Iearna lihkohkvuodas man geail fertejit doaktira

du kuIturduogkii LI LI LI LI fl lusa ja/dabje buohccivissui ålihuvvot?

Doakt(ira diediheaprni Doaktara usa fl Juo fl In GaIIii

du dearvvasvuoda
vàttuid, iskkadearni

ja dsIkkodeami hiira fl Li LI LI LI
Buohccevissui calihuvvot fl mo LI In . taIIii



VA[IÅGAT/IJHKOHISVUODAT (Ioatkka) BARGOEALLIN/RUHTADILLI (joatkka)

jus jLIo, de makkar ihkohisvuodas(ide) leat dalkkoduvvon? Shtitgo jurddait farret 4ssangieItIdastat jus fiIlv dutnje
(ILI oktit (Jh/( merk/i jtiolike I/onjii) bargu ear’i biikkis?

I3ugu Rtinkw Asikialgi In inakkirgu fl Jun fl In fl tvtu htu fl rije jigis _J Eah pe4 i ku r
i3iiIa .....

.. fl fl fl fl
Mulilursikkei fl fl fl fl jus leat haqguheapine, muital man guhkå leat barggu
Muohtaskohkcr [j fl fl fl ohuan: (almmuf olles !oguin)
Njealjejuvllatsihkkel .....fl fl fl fl (jaii) (mnu)
Traklor ...,..,.fl fl fl fl
Gahanlihkohisviiudat fl fl LI fl Jus leat iebirgejeaddji ealåhusdoalli, makkkr ealkhusas
Cuohadanvah3gat fl [] fl barggat? (nisse oklii cIihje modclii)

Ear
..,, .fl fl fl fl fl Bnazodilis fl Guol3steaniis fl kanideulus

fl Vuovdedoalus fl GåvpcdoaimrnasLea(t)go Iihkohisvuohta(dat) geahpedan bargonvccaid?
r ‘i,iii cILfl Aibbas Li Ilelohahkii [1 li/eai oppanassiige

Gallis sset du bearagottis?

BEARA JA GIELLADUOGÄ (41/le olhmo)

Davvi-Norggas ksset rnirjgga carddtduog olbmot. Dat 4an stuoris Iea bearraa/bearagotti bruttossaboahtu jahkåi?mearkkaa ahte hiIlet rnrjggaIågan gela ja leat iegudet
kuituvrrat. Ovdamearkkat earddaia duogiii, dahje &rd [1 Vuellel 150000 rLi. fl Ru. 50000 300000
leat dka, såmi ja kveana. fl Ru. 301 000—450 000 fl Ru. 451 000—600 001)

Makkår ruovttugieHa Iea/tei dus, du vihnemiin ja ihkuin/ fl Ru. 601 000 750 000 fl Budjel 750 000 u.
idjin? (russe okti clahje miiijgii)

Man dåvjâ spealat makkårnu ruhtaspealuin nugo lotto, tihpi)ro1;ieIIa SarncgclIi Kvinagiella [ao.
pen, speaHanautomkhtat ja sulIasaain?

EaLni3h/is: fl fl fl fl
[atnis itnis fl fl fl fl fl In (os’,sI).,c/h sIvc Li I—) raicidc in nnui

Äh/iihis: fl fl fl fl fl Oktii vihkkui fl 2—6 geirddn vahkkui

Aleatnis: fl fl fl fl fl JuehLc Ijeaivvi

M:is: fl fl fl fl
Eatiiis: fl fl fl fl Man om spealat gaska,s)earä1a/at vahkkui?
Mus: j fl fl fl .

. fl VueHel 100 ru. vahkkui fl 100—501) ru. vahkktn

fl 501—11)00 ri vahkkui fl Iladjel 101)0 ru. vahkkui
Mii Ica du, ihkt ja eadniit ëearddaduogk?
(russe I)kti kilijs n)oclClii

I)aru Sami Kvcaiia [nå, rilge
GIVSSIDEAPMI

tvlu /‘carcldaduogas Ie,i: fl fl fl [1
Givssidendin oaivv,Idat go okM dahje moat(is dutnje hahaidAhci ccarddiduogas lea: fl fl fl miirjgii dadjef clahje dahket, ja dus Ica vâttis ieat bea1utit.[atni /eardrI ciuog3 ca: fl fl fl fl

Maid logat ieat leat? (iiisee o&Iu dili/n iflOiICIii) Leatgo goassige givssiduvvon?
D; Sånii Kveaiii I.iiii (iIgL fl Jun, maqimus 12 mann fl Iuo, ovdul fl in
flfl fl fl

BARGOEALLIN/RUHTADILLI
JuSIeatgn/sSlduvv(:n,deftlo cat givssiduvvon?

Makkir bargu/eaIiinhirgejupni ca dus? (rina ,kri r(alij, fl}O(kb,’ fl t3ostaIrniiin fl BadjcIgeah((aniiinfl F3stahåik), ollesalgi fl F)stab5lka, ciasse5igi fl Vealahcadclji isiearkkaiiniiiguin fl EirS
[i )Sigodatbirgu fl Iehirgcjcaddji ealåhusdoill,

fl Bargguheaprne fl Ruovtlus
Skhtitgo muitalit gos dat gcavvk/geavai?fl Buarr3siidoa jus fl I3argonavccaliisvuedaruhla (russe oktii clahje niuddii)

fl Ear3 (il4e) . fl Skuvlias fl Skuvlainlnrn,ihlas fl Fidnucallimis

fl Båikegottis fl Earå

LII



TILEEGGSSPØRSMÅI TIE 1-IELSE- OG
1.EVlEKÅISUNDERS0KELSEN

l,tkl< ol liemnene til helseundersekelseit. ‘d denne
måten har rio bidratt I il å skafto ny viten om helse og leve
kår i områder med samisk og norsk >osetti ng. Hoved
formålel med undersokelsen har viert å skoffe ny viten om
li oFte— kar sykdommer for å kunne forebygge dem. I til
legg skal undersøkelsen gi oss kunnskap om andre syk
dommer og plager slik at vi kan age en oversikt over folks

helse lylket. Vi her deg rlerfor svare p’i noen spørsmål
om forhold som kan ta betydning for disse og indre syk
dommer.

Det utfylte skjemael sendes i vedingto svarkonvolutt.
Portuen er betalt. På fo i li ånd takk for hjelpen

Med vennlig hilsen:
Senter for samisk Iieleiloi çknin5 og

Nasjonalt folkehelspinstilutt

1. SYMPTOMER

tA NEI

Hoster du omtrent daglig i perioder av året? fl fl
Har du hatt slik hoste så ‘enge som i en
3 måneders periode i begge dc to siste årt

Hendei’ det at du er plaget av søvnioshet?

Hvis ja, når er du mest plaget av sovnløshet?
(Seil CO etter [leie kryss)

fl leie året fl Vår fl Sommer fl I-løst

i-lar du det siste året vært plaget av søvnLøshct
slik at det har gått ut over arbeidsevnen?

Er du stort sett fornøyd med tilværelsen?

fl Meget fornøyd

fl Ganske fornøyd

LI litt misfornøyd

fl Meget i i i slornisyr

1-lender dcl at du i lengre perio(Ier — JA Nkl

i minst 14 (lager- er trist og iiedfor? fl fl

Har du i de siste 14 dager følt deg ute av stand til å lakle
dine vanskeligheter?

fl Nei fl Av og til fl Ofte fl Nesten hele tidcn

Hender del at du føler deg ensom?

LI Nei j Avog til fl Ofte

2. KOSTHOED NÅ

Vi vil gjerne spørre deg om hvor ofte du pleier å spise
enkelte matvarer. Tenk på gjennomsnittet det siste året. Sii
et kyysk w,Jjpjg for antall ganger. Hvis du ikke husker nøy
aktig, fyll ut så godt du kan.

Hvor mange ganger i uken l)leier
du å spise middag? Antall ganger

t-Ivor ofte pleier middagen å inneholde:

Ai,iirI i 2-i i,, ,, I

ri9iiIieiiiriiKl inn. uk, rik,, iii.

ED Dflfl
flfl flElfi
ED fififi

Hvor ofte spiser du kol<t torsk og sei til middag?
Akhi til i 23 ii i pr. 2

pr 2ir mliii inriri. inn rike pr rikt’
torsk tf.cks. øok,

teilsnrlirnl,,rrki,lrokii,i) fl fl [I fl LI fl LI
Sei([oks.fersfetjokna)

. fl fl LI LI EI LI fl

Hvor ofte spiser dii annen plçt fisk til middag?

Aldri 1—5 6—ti I pr 2—:l pr. i pr.
pr Si ei, ti nunni rund. uke

Fete fiskeslag .. fl LI fl fl fl fl
([ett. koki t,,f,

1cr, i

r,iin’i, sild

Magre ftskcsltg fl fl fl LI fl fl fl
(l.eks. kokt til’sr’/

tolj, ,rbbis,
yic.i*ii,, liii)

Hvor ofte spiser du si fisk til middag?

Aktil 1—5 6—li I pr.

pr tr irrrrrl

EDFete fi skesl ag fl fl
(I. ,‘k.s. sU’kI tel, r,
rik? ioyr’, irrrr’t, til,)

Magre fiskeslag fl fl fl fl fl fl fl
([ eks. ileki cci torsk,
,Ji)h(ti. gjirrlrle, lr;riri

Hvor ofte spiser du fiskemat til middag?

Aldri 1—5 (kti 11)1, 2—3 tli 1 r. 2+ pr

-
. P• Ir pr år strid, med, uke lo

Fiskekaker/hollei/
pucirling

...--- fl fl fl fl fl fl fl
l-iskegrateiig,
plukkfisk fl fl fl fl fl fl fl
Fiskepinner,
palort fisk. ... fl fl fl fl fl fl fl

Dato for utfylling:

Dag Månen År

Fisk fl
Kjøtt lhr’Ii, ritipirrnitit fl
Verken bsk el. kjøtt fl

ED
fiD

fl Vinter

tA NLI

ED

rnkn’ ii. rikt

ED
flfl
ED

2+

uke

fl

?3 pr. i P•
nrirt rike

DE

ti rr
rikt’

fl



Hvor ofte spiser dii fiskepàIegg
Iii i

li,,I. til tVIl

EI Li Li Li Li
LI LI LI LI [i
EI Li LI Li Li
LILILIDLI
EILILI[ILI
EILILILILI

Hvor mange gnmer pi är spiser do fiskeinrimat?
-i 4-6 7-’) I 11+

risi((l0v0r Li LI LI LI Li
Rogo Li LI Li Li LI
Hvor olle spiser uLl følgende retter?

,\dr, 1-5 (el I i la. 2—3 ii. i pr.
il li Il 21 mel, rminnI til<e

Piyza LI LI li Li LI LI
Spagelil. pdslar(’tI(l Li i Li LI LI LI
I-iamlioigcr i bind LI LI Li Li Li Li

LILILILILILI
..LILILILILILI

LI Li LI LI Li LI

Hvor ofte spiser du rent kjøtt til middag (!‘Ii. knivh’lli;
‘d( ik, ti yt(-L;n) hit!. Ii/i q)f

Aldri I —i 1,—i I pr. 2—3 e’. 1 pr
li il. Il 115,1, ‘iiiiil iki’

l(yiiirig Li LI Li LI LI LI
Syn .LILILILILILI
t)ksv/IorIe LI LI LI LI LI LI
Sau/lam Li Li Li L.i Li Li
Iii LI Il Il II li Li
I lvuI [i Li .1 [i LI fl
Hvor mange egg fra sjofogi sp ser do pr. är?

0 — .6(i EI
Antall (‘f LI Li LI LI L I

[ ivor ofi v spiser dii kjøl av nm

I ti ‘—1 li: i il

Kikl n-imrkjnlt i iI [i I.1
iliiiljliii’.i

vi_il ri’inkjnit i__i Li LI LI Li Li
ila/I s/un’,’i, ,,i,,ili

Roki iii iki_utl I__I 1.1 I i I_I li g ‘i
orkel reiril_ijoll I _1 Li fl L _I LI LI

I35a mat av rvimi LI LI [i LI
Margiwin LI LI LI Li
kvinlungv’ Li Li LI [Ei
k(’i flk’Vvi’

- LI LI Li Li

Tyt I ebie r:

Friske, frm,sne, 011v Li LI
KokI/kjmipl sylletny Li Li
lbibær:

l:ii,_k,, 1-050v, rorte Li LI
Kokt/kjopt syl(vloy Li Li
Salt Li Li
Kncjkebær:

j’,I<c’, 11510’ Li
Sitt . LI LI

Fisk:

[,p+L-’r iii

S,,liv,inn L

LILI
LILI

LILILiLILi
Li Li Li Li [i

Slsvkei,’saltc’l isl( [.I
Rokt fisk Li LI
Mikiel I i tom,tl i_I 1._i
Nedkigt sild LI Li
K,iviai LI LI
Annet liskepdk’gg LI LI

Hvor ofte spiser du bær?
I ni gang tmlsvm’r i I)rollskivi’ miii _iviti’tov. lylli’lvvr til I xiv

S1iIl Irlillil,i(i_, I ii)FsjOfl (Ii’54(’il, i gl,i’,s sal), i’IIi (‘fl liii livIr
tlii l ilsti’ I iske hi’r,

Sitt,, l 5 I i
‘ 2 Ip’ i 2ir_ li

pr i, pi. li smil. vn,) m,kr: 1,5,

Molter:
Friske, llOSfl(’, rorlp Li Li Li Li LI
Kokt/kji ip) smil lolijy Li LI LI LI Li

Kjolikalni-/
kull), )ria( lvi

i’ols,’r

2-i-

rik,’

Li
Li

LI
Li
LI

LILILILILI
LILILiLILI
LILILILILI

li LI Li LI i_I
Li Li LI Li LI

Hvordan pleier do/ditt hus[iold i skaffe folgende rivarer til
eget bruk? iSell vil elk’,- 1kv’ kne.,

i 511 12,1,3_i
‘.iI\— _ii’Ii’
li I sviiI ,ir_i,-Iii

Siii,

_ip’Iili’ii
støI I:

I’i’ll I

Sin LI
ilg [‘i

Li
LI
1-I

irjitim’i I;,ll

i Iailkk l)l-iv.lI ilit’i’,i—

Li Li
TI Li
LI LI

Li Li
Li [i
LI 1.1

LI
LI
Li
Li
Li
li

LI Li [i LI Li
Li LI Li LI [i

ts-P’llc-i’ [Ei
itel,,’r Li

Li LI Li
LI LI LI

LI Li
Li li

1.11 I-I

LI

fl vor ofi spiser cio andre fiat vii ‘er av rei i!

_\i,Iii —5 i,. il ,;t—r
.,.

—

dl til Il

Hvor ofte pleier du /i jakte, fiske og plukke hær?

\I,l,i Si,’I,l,’,i Ar m lii Si,-’ v isil,l-il

jikti i yjie/siit;vili L I 1 [i i’ i
lakti’’,liiis-ill .1 i I I I i li

i 1 I_i I i
li ikl.. - lie LI i__I I__I Li

Hvor ofte har du spist et hiivedmli dl fra diii husholds
j,ikl/fiske siste ar

AIi,ri 1—5 il—II I r. i—, ii. I p 2+1v
i, ;i, mmml. i,ir,t ille— 5,

[iovelmalliil jakt LI Li LI LI Li Li LI
I li,vv,lrnaltiil like Li Li Li [i LI LI LILI EI

LI El
LI LI
LIII



3. KOSTHOLD OPPVEKSTEN 4. NATTSPISING

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

Bodde du på internat (statsinternat eller privat) da du gikk
på laarne- og ungdomsskolen?

Li Ja, ungdomsskolen

Li ja, barneskolen

Li Ja, både harne- og ungdomsskolen

Li Nei, ingen av delene

Hvis ja, hvor mange klassetrinn?

Hvor lenge var du på internat i snitt for hvert klassetrinn?

Li 1-3 mnd. Li 4-6 med. EI 7 9 med.

Hvor ofte spiste du fisk og reinkjntt i oppveksten?

Aldri I—il i pr. 2—3 i. 1—2 hr. 3—4 pr. 5÷ pr.

pr. år med, med. uke uke uke

Hvor ofte spiste du andre matvarer i oppveksten?

Aldri 1—li 1 pr. 2—3 pr 1 pi. 2 pr ‘I + pr.
pr. åi 1r,I,d, med, uke uke uke

LiDLiDLiLI
EILILILILILI
LILiLILiLILi
LiLILILILiLi
ELIDLI Li Li
L]LIDLiLiD

JA NEI

Fikk du medisinsk tran i oppveksten? Li LI

Fikk du servert tran til fot’ eksempel fisk

(i stedet for annet fett)?

Hvor ofte spiste du ville bær og planter i oppveksten?

Aldri 1—5 6—1 10. 2—.å pi’. 1—2 pr. 3+ pr’.
pr (ir pr. 3r’ ned. med uke uk,

Ville bror . Li Li Li Li Li Li Li
Syrogress Li Li Li Li Li Li Li
<vann. .. Li LI Li Li Li Li Li

Er maten du spiser nå, forskjellig fia det (ILI fikk i oppvekstcn?

Li Nei

Li Litt forskjellig

EI Ganske forskjellig

EI Veldig forskjellig

Våkrier du ofte opp for å spise efter at du
har lagt deg om kvelden?

Hvis tja», besvar de neste 4 sporsmålene:

Når har du oftest plagcne? (Sen CII eller [leie kryss)

Li t—i’lp året Li Vår Li Sommer Li I—løst Li Vintei

Hva spiser du om natten? (Seil oil eller tere kryss)

Li Kjøtt Li [åiødmat Li Goclica i Li Annet

Spiser du mer enn halvparten av clognets lA NEI

matmengde etter kl. 20 om kvelden? Li Li
Er andre i familien plaget med nattspising?
JA NEI VET IKKE

Li Li Li
JA NEI

Har du skiftarbeid, nattarbeid eller går vaktcr? Li Li

5. OPPVEKST, FAMILIE OG VENNER

I hvilken kommune har du bodd lengre enn ett år?
Kommune:

- Feciestecl: .. fra 0 år til

2 a år til

fra år Iii år

4 lra år td

fra år til

II Ivis du har bodd i fire kommune, bruk ÙIIC1 at k.t

tA NEI

Bor du sammen med ektefelle/samboer? Li Li

JA NI.I

fl
LiD

Er du tilknyttet noeti av de følgende menigheter/trossam
(tinn: (Seil 011 rik, fler’ kryss;

LI Meclleni i siatskirl<a

Li Den Læsiaclianske monignel

Annen menighet

Li Ikke medlem av noen menighet

Føler du at du kan påvirke det som skjer i lokalsamfunnet
der du bor? (Seil bru’ ull kryss)

Li ja, i stor grad

Li Ja, en del

Li Ja, i liten grad

Li Nei

Li Har ikke foiset<t

JA ‘dl

LiLi

KokI/sleki fisk

Rei 1319011

LiLiLiLiLiLiLi
ELiLiLiLi Li Li

iI1l i1I1I

Blodinat Ei
Sauekjisii Li
Kjøttkakei’, 13015cr. LI
Fiskemat Li
1-islcelever og i ogii Li
Greit, jJa13h10<1 Li

ar

al

5-

ar

Har du delt eller daglig omsorg for

J3irn?

Fcrretdic’/andi’c?

Hvor mange gode venner har du?

lEI Li iDe SOlfl le kan snakke bru otig ned (‘g
som kan gi deg illc)s I iersr,m du Irenger del

3dII ikke miii de ritt lier sum» en med.) Anta Il vi’n ner



iror du at d ski, tt men ng av i’ niske ni noriteler kan ha
fl t’i tivt’ helsei nessigt’ konsekvenser

I ‘,Ioi,itl tonn giad I liten $tai Absolott ildt

Li Li [i ri

Itiler du deg preiset ut av næ ringen d ti

I ,Ittr gi iii ni inn greI I at’n gran

II I i

7, CII DEM $411) SAMISt< ItAKCRI tNN:

Er ‘eiiiskt’ idesliadisjoner viktige for deg?

Megt viktii \;Lti$ lite viii

i Li

ivilken betydning har dtiodji for deg?

Mt’gtI ‘lot Stor liten
l)(’t\(ltiiti’$ lt(’lyiIlliItL$ ti’lvtliting

li LI 1.1

Hva hrtyr i ievtrint’ og ot v ild it g av det samiske spra kc’I for
ck’gf

S’tt’gel sltit Slot lit’n lngc’i i

hel’,’i lflhiit4 i tnty(inhiit$ Ix’tyiiniiig hetyclnii g

Li LI Il I i

Er dc’i viktig for deg å bo et lokalsamfunn der du daglig
kan mot c’ ,1 n dre sanwr?

Meget sikog Viktig litt’ viktig I mli uvikttg

LI I’] i LI

Synes dii at lieva ring av typ ke sant iskc’ ti a’ ringer er vi 1(1 g

ivlngt’t viktig Viktig iii’ viki$$ I ku uviklig

Li II LI ru

Er ioviklingen av det ititiderne samiske skoleverket viktig for
deg?

Vleg(’I s’tlii$ Viktig litt’ viktig i cii uviktig

ri “i I i

Ur det viktig for deg at samiske I oka I samfi ti in

re innslag av moderne at heidsplasser

Meget viktig Viktig I il’’ vikug

[i fl Li

Hva betyr sant ilw ni edia (radio, TV, avi sel, ho ker) for deg

Mt’gt’t stor Stor I tett i’lt$t’n

itc’tviiiiing Istytinitig hntvtltiing iiels’thiing

LI Li [.1 fl

Hs’a hel yr ni uderne sant sE kunst (bil led kunst, musi ki, fi liii
ug i t’a I er) for deg i’

Meli’t sI,ti Slitt Litt’n li igt’n
ttt’tytlniiig In’tycliiinit Itc’tviIitiii’ Iti’lyiliiing

LI Li Li L I

ti vorda ti ser du pa at san, isk sarnfttn ti og oil tur med å i ene

hat’ fått en stc’t’kete internasjonal kontakt?

Meget viktig \/ikltg I itt’ viktig [ til uvikii’

LI fl Li [ I

I Iva betyr Samet i nget for deg?

Mt’get ‘,iui ‘lot litt’n
ln’tvtlni.ii; l’etyililiitt ht’tvtiiiing

I I i ri

I tier du ,i i det i t itcine mc tttv i kl ingen fort lenger den s,i mi ske
lot li uren?
I sltir gi el I (titt ut til I i Iii i gitt I Al’nt tltjit iLle

II II Li LI

TAKK FOR HJELPENh
HUSK Ä POSTI EGGE SKJEMAET I DAG!

6, VliltDl’t’ll. KNY[NIN(

Til. ALIÆ;

Er det viktig fiir deg å ha kontakt mccl natui’en?

Meget viliig \/iktig lite viktig I lelt oviktig

[I Il li ‘i

kr ulitylting av n,tttti ett giertitotli fiske, jakt og bairplukkitig
viktig for deg?

Mt’gt’l viLtg \/iktig titt’ viktig I tc’lt tviktig

Li I I LI [*1

Er bevat’ing av siekf— cig fantilietradisjot ter viktig fur deg?
Meget viki:g Viktig titt’ viktig i it’it uvtkng

Li LI i I I I

‘lar dit opp levd at cl ti er blitt ititibbet dl er cli sk ci ni i ne ml på

grunn av din etnisice (s,tottslt, I,i’i’iisl,, itt’;sisk, t,totjl,s& not ‘I,,
i’lr .) bakgt tinn?

Svairl tti,tttgi’ g,ttiger Noen gingc’r I ti ‘gekit’n gang Alt li i

Li Li Li LI

bør få et stOr—

ItII tivii<liI$

,,ltstiltitt ikke

It it$t il

ht’i’cli iii

it’it ttsikttg (ilitilc’ver du fot n nnsiiittg av eller inngrep i naturen soto in

I li os’,el mot din samiske tilværelse?
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VIKTIG INFORMASJON!
FORURENSNING OG HELSE I SØR-VARANGER

Som du ei av mvitasjonsbievet pa forsiden av dette arket er du
VELKOMMEN TIL HELSEÜNDERSØKELSEN I DE GRENSENÆRE STRØK

Kjennskap til forurensningen fra nikkelindustrien p Kola har foruroliget mange i Sør-Varanger. Det er i løpet

av de siste årene godt dokumentert hvilke økologiske effekter på planter, fisk og dyr nikkelutslipp og

svoveldioksyd har hatt. Spørsmålet om forurensningen også kan ha gitt helseskader opptar folk i kommunen.

Disse forhold er bakgrunnen for en større helseundersøkelse som vil pågå i Sør-Varanger i perioden mai-

oktober 1994. Formålet mcd undersøkelsen er å kartlegge mengden av nikkel og tungmetaller i befolkningen, å

finne utbredelscn av lungcsykdommer og allergiske lidelser hos kommunens innbyggere, samt se på mulige

helseeffelcter hos barnet i løpet av svangerskapet.

Denne undersøkelsen er faglig underlagt Institutt for samfunnsmedisin ved Universitetet i Tromsø, og den

gjennomføres i samarbeid med Statens helseundersøkeJsei fylkeslegen i Finnmark og kommunehelsetjenesten i

SØr-Vai-anger. Både Sosial- og helsedepartementet og Miljt4vcrndepartementet har bevilget penger til

undersøkelsen. Ved hjelp av bevilgninger fra Utenriksdepartementet vil det bli gjennomført tilsvarende

undersøkelse på russisk side av grensen.

1—Iver enkelt innbygger mellom 18 og 69 år får nå et tilbud om en enkel helseundersØkelse. Vi ber om at du først

svarer på vedlagte spøneskjcrna og bringer dette med deg til undersøkelsen. Alle opplysninger vil bli

konfidensielt behandlet. Når du kommer til undersØkelsen vil du bli bedt om å levere en urinprove. Utstyr til å

samle prøs’en i utlevercs på fremmøtestedet (det er ikke ønskelig at urinprøven tas med hjemmefra). Dcl vil bli

tatt blodprøve, og du vil bli bedt om å puste i et apparat som kalles spirometer for å undersøke lungefunksjonen

din, Det vi] videre bli tatt ei skjermbi Ide, og du må være forberedt på å kle av deg på overkruppen (alt unntatt en

tynn trøye) i forbindelse med dette. For et utvalg av befolkningen ønsker å vi gjøre en hudtest på allergi.

Dersom du er en av dem som får tilbud om dette, vil du ved undersøkelsen få klebet en lapp på ryggen.

Resultatet av testen skal avleses tre dager senere, og tid og sted for avlesing vil bli avtalt på forhånd.

Dersom det viser seg ved denne undersøkelsen at du har en sykdom som du trenger behandling for, vil du bli

henvist til kommunelegen i Sør—Varanger.

For å kunne studere virkningen av sykelighet i befolkningen på lengre sikt, vil vi be om samtykke til å bruke

ditt p soi tmmer for mcd visse mellomrom i jevuføre data fra helscundersØkelscn med opplysninger i

sykeluisregisteret ved Kirkenes Sykehus, Krefiregisteret, Medisinsk lødse]sregisler og l)ødsiirsaksregisteret. Av

vitenskapelige årsaker kun det senere bli aktuelt å innkalle enkelte personer på nytt. Dette trenger vi også

tillatelse til.

Undersøkelsen er tilrådd av Regional etisk komite for helseregion V og av Datatilsynet.

Undersøkelsen blir mest verdifull om fremmøtet er så stort som mulig. Vi håper derfor at du har anlednitig til å

komme. Mç4t selv om du føler deg frisk, eller om du er under Iegebehandling, eller om du er blitt underslct med

tanke på astma/allergi i den senere tid. Undersøkelsen er gratis.

Undersøkelsen er frivillig og det er også adgang til å trekke seg på et senere tidspunkt hvis du skulle ønske det.

Dersom du ikke kan møte her vi deg likevel om å returnere skjemaet.

Med hilsen

Institun for somfunnsinedisin Fylkes/egen i Finnniark

Universitetet iTroinsØ

Kominunehelsetjenesten Staten.r Heiseundersøkelser

i Sør— l’branger

Ila, du spøeiiuil i forbindeLse med undersøkelsen kan du ringe Instituttfor samnfiwnsmnedisiu tif 776 44 816



Innbydelse til undersøkelse for kartlegging av
FORURENSNING OG hELSE I SØR-VARANGER Kjære motlaker!

En spesicil ‘MiljøundersØkelse” vil nå bli gjcnnomb4rt
i Sør—\’aranger. Formålet ned undersøkelsen er å se
om ifet er salomenhieng mellom forurensning i
kommunen og befolkningens helse.

Tid og sted for frammtitu er oppgitt nedenfor. Oiienter—
ing om undersøkelsen finner du på baksicien av brevet.

Vi ber deg være vennlig å tlle ut vedlagte
sl)ør1’esljCimt, og ta dette med til iIn(lersøkclsen!

Undersøkelsen er viktig for både din helse, og for kart
legging av iniljøfektorer i kommunen. Det er av stor
betydning at frammøtct blir så fullstendig som mulig.
Vi håper derfor at du har mulighet til å komme. Møt
selv om (lit føler deg frisk, eller nylig har vært hos lege.

Med hilsen

Kommnunehc’l,yetjenesien I’vlke,slegen
(Jiti i’elSIteIef (iiY)InSØ Sfis HCISeiiIu/eIsØke/,VCI



FORURENSNING OG HELSE I SØR-VA1{ANGER
I inviiasjonsfrevci erjeg injonner om undeiwkelsen Farureusniug og helse i
SØr- Vaiaøgei: Jeg er deifor orientert otnJ)rliulet med undeisølçelaen.

Jeg samiykker lot mine resultater brukes til statistikk og forskning g ifois*
ningsØyeniedkan ables7!tandre ?egixtre on ykehusr.egisterei ved Kirkenes
Sykehus, Kreftregstere1, Irledisinskfødselsregisier og DØdstirsaksregisteret
Forutseiniøgen er at ,nitl navi ogfødselsnufwner jjMisf$4/itgsruderes -

Jeg samtykker osåi atjeg kan kotitakies igjen dersom det irvite,mkapttge
clfsaker er behovfor en.ny undersØkelse.

JA NEI

Iii

KONFLDENSIELT

SOSIALE

—t

/ :34 IKKE SKRIV IJERwiuz,ri
Har du vært tungpuslct i forbindelse mcii
at du hadde pipelytler i brystet?

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

Har du hatt slike pipelyder når du ikke
har vært forkjølet?

Har (lii piping i brystet eller blir du mer
tungpustcl eiin jevnaldrende ved anstrengelse?

Har du piping i br stet eller blir du mer
t.lilgpustet enn ,jevnaldrende i rå, kald luft?

hender det at du våkner om natten med
kortpustethet og tetthet i brystet?

Kjønn: Mann i Kvinne Li Alder: I år

Nasienalitet: ._.
I hvilken kommune har du 1)0(1(1 MER cmi ett år?

Kommune: Angi din alder:
El

I, Fpdcsted’ fra . år ti I t år

2fra _årul år

3 fra Li år til L I år

4 fra I i år til LJ år

5 fra ..1 år til Li år

6 fra I årtii r Iår

Sivilstanct: I Ugift I Gift

1 Skih I Enke/enkeinann

L i Separerl L I Samhoer

Hvor mange år utdanning har du i alt,
ta med barneskole/folkeskole og Imng(lomskole? år

JA NEI

L1

L1[1

L.I LI

ULl

LI [1

Li Li

•FIiLLERGI

li vilken V ike.siitdaiinelsi li II r

Li (Lii) uåvæiem)<le ai-lieiilssit nasjon:

I hjemmeværende
Li heitids arbeid utenfor hjemmel

LI uførepemmsjoim
Ç .1 arbeidsledmg

r sykemeldt

!n

i!J.

[

1-I

JA NEI

Har du hatt eksem? [ i I
Hvis ja, kryss av om eksemet passer godt med noen imv
følgende beskrivelser:

JA NEI

i. A topisk eksem eller “hnrueeksemn
lamigvarig utsiett med klØe i et eller llr av
onirådene
ansikt/knehmmser/albuebøyer/ankelledd/leindledd.

b. ‘Kontakteksemn’:
eksemn som kommer ved direkte kontakt med
bestemte stoffer. Oppstår oftest på hendene,
nien kan også oppstå andre steder på kroppen.

Hvis la,
- oppstår eksemet på hendene i, andre stedem

- hvilke stoffer gir deg eksemn: metaller F I, gummi

lier I, p:mrfymne L. i, s’askcmicller 1, annet

aligi: -.
__.

I _ deltids arbeid

skolegang

LI alclerspensjon
LI attføring

annen situasjon

--.--- .

-—..-,ïw-- _ .

Ilar (In hatt 11511011?

hvis Ja. har astmadiagnosen vært stilt av lege?

ham’ du hatt astnul i Løpet av dc siste 1211111(1.?

Har du noen gang hatt piping (pipelyd) i brystet?
(Med piping menes høye eller dype lyder som også
kan være svake).

ilvis Ja, har du noen gang i løpet av (le siste 12
måneder hatt piping i brstet?

JA NOt

— c. Annen forut fot’ tiksemn?

Hvis ja, hvilke?

1 Hvis du har svart ,Ja på a og/eller b, har du hatt -

slikt eksein i løpet av (le siste 12 måneder? I i I I

ni -

har du fått eksem eller utslett av å bruke Ørepynt

— eller andre smykker, under spennen på _

klokkereimnen eller under muetallknapper? Li I 1
Li [.1 ijar du Inill i Ørene? Il I



hvis ja, hvor mange hull totalt?

hat du hatt “høysnue’’?
(dss. allcrgtske plager fra nese og/eller nyne soni
I enning fra nesen. nesetetthei, nvsing. kløc nese/øyne.
hovne Øyne. ‘røde” Øyne, Ptagene skyldes ikke bare
allergi mot høy og gress, men kan være forarsaket av
kontakt mcd dyr, husstøv, talvarer og annet).

hvis du har svart ja. har du hatt slike plager
de siste 12 rnåne(ter?

Kryss av hvis følgetide påstander passer:
Jeg er alIcIgisk,
men tar ikke vært under.sakt av lege for det.
Jeg er ikke alleigisk.

Jeg har

‘ed konl,kt med

dyr

gress, trær (pollen)
blomster

— fl5alvarer
nedisiner

- inilendslrs støv
- andre stoffer

— ut erløi s foruren sni og
— arbeid i hjemmet
- I yrket

Har du noen annen form for overfølsomliet/allergi
som ikke passer med noe av det som står ovenfor?

hvis ja, hvilke?

line ahlergidiagnosen(e) vert stilt av lege?

l-lvis ja, angi hvilken/hvilke diagnose(r)?

har noen i familien (foreldre, ssken) hatt astma,
‘høysnue’, ekseni. elvebtest eller andre
sykdommer som dere tror kan skyldes allergi?

hvis Ja - kryss av

Astna

‘l-føysnue”
Eksem i
Ëlvehlest -

,‘nnen ullerøi

hull Hoster du nærmest daglig til sammen
3 måneder eller lenger i løpet av et år?

Har du vanligvis oppspytt når du hoster
eller harker om morgenen?

JA NU Har du vanligvis uppspytt i løpet av dagen
— eller natten?

Har (In oppspytt av denne type nærmest daglig
i mer enn tre måneder hvert år?

Har du i løpet av (le siste tre årene hatt
en periode eller mer med okt hoste og oppspytt
som varte nier enn tre uker?

Har du vanskeligheter med å gå av andre årsaker
enn hjertelungesykdontmer (f.eks. gikt)?

Blir du tungpustet når du må skynde deg på
Hat mark eller gå i slak nmthakke?

l-ivis Ja, må du stoppe opp for å pnste når du
spaserer i anhig fart på tlmt mark?

Blir du tungpustet når du går opp to etasjer
i vanlig fart?

Er du tuiigpustet når du sitter i ro?

Har du de siste tre årene hatt noen sykdom i
lungene som reduserte (lille aktiviteter i en uke
eller lenger?

hvis Ja, ha(lde (10 mer oppspytl enn vanlig under
disse sykdomsperiodene?

Hvis ja, har 1u hatt mer enn én slik
svkdomsperiode i lopet av de siste 3 år?

JA NR Krvssav hvis du har hatt eller har en eller
flere av følgende sykdommer.

I tjertcinfarkt
fl jertekran ute (algitla )
l-Ijertessikt
Lungehetennelse
Kroisk bronkit
Tuherk ulose
Lmfysem (utvidede luger)
Pleuri t (hrysth in nebetennelse)
Opeaston etter skade av hrvstkasscn

UStKKF[( NR JA ANTALL

H

Kryss av om du har hatt overfølsomhet/ullergi eIe siste ] 2
mdnede snu I isser godt med noen av de følgende heskrivelser:

JA NR

JLJ

IJL i

I Li

EILI

L.Jfl

L.lLi
1-Ivis ja, blir du kortpustet når du spaserel på
litt mark sammen med andre på ditt egen alder?

iE

L1EZ
ELI ‘,

Li.

(,Oc’ ettei ptugi fra plater unic
pitmSte p5 vnc/r’se tas hud ptagcr

El
I__i i’

LI
fl Li Li
LI 1—’i i
fl ri fl Li
[I Li fl E
Il Li [i Li

Li [1
il Li LI
r-1 ri i

JA NR

JA NU

Li.

SYKDOMMER

Mo Far Sosken Barn Andre

JA NU

JA NU

Li
L.

LUFTVEJSPLAGER

l)ersom (lii er usikker pa folgemle spnrsniål, kryss av for Nei.

I loster eller harker (kremter) du vanligvis
om morgenen?

SKJERMBILDEUNDERSØKELSE

JA NR
Fikk du tatt skjermbikle uliens du var:

Barn (0—10 år)

linster du om dagen eller not natten? Li Li (Ingeto (Il-IS årt



Hvilke arbeidslbi-hold litti’ du hatt lenger enn I åi-?
(Skolegang ikol ikke ras med).Sraii med diii wreid’ arbeide-
forhold og gi1 bokoiv;, i tid, Angi v’ kr, i’arLçhe( og type heder_fl.
Yrke \‘ai ighel: 3’) pr bedrift?

irbridsplsvs;

1. Fra 19. til I 9L— i
2. Fra 19L.i til iI
3. Fra 191 ] Id i9L_
4, Fra 19LJ til 19L i
5. Fra 19[ til 19L. .1
6. Fra 19 .J til 19i....

(-.

7. Fra 19! iii] 1h —
Har da vært utsatt for/vær ti kontakt med noen av de
følgende stoffer i arbeidslivet?

JA ANUALL Ålt

Glaisvalt/steinull [‘i L
Asbest [i L.J
Stcinsttsv Li L_ -
Nikkel L L

Løsensid ler Li
JA NEtt

1-lar ilu arbeidet ved A/S S4dv aranger? [ i [I
hvis ja - aligi sted og antall år. -—

Bjørucva(n: Gruben L . I år

Vedlikeholdsavdelingen [1 år
Cirovknusei en, forsepareri egen,
eller pukkverkel - år

Vulkcarheid I iår

Annet. angi i år

Kirkenes: Jernbanen - år, Finknuseien I... I år

Scparasjonsverket år, Pellelsverket L år

Kaia . år, \‘cdlikehoklstvdelingcn i år

Vulkearheid år, Administi asjonell

Annet, angi - . I år

i .BOLJGFÔÀHÔL.D

hva slags llliStyl)e bor du i? -,
enebolig [.1 tomannsbol(g/rekkehus [ i
blokk anncl I i

Flyttet inn i boligett/leiligheten r 191
Antall hocnde i boligen/leiligheten:
Voksne og barn over 15 år:
Bain undei 15 år:

Boligen ligger i et område som passer med følgende
beskrivelse:

---—i , - —
Trafikk: sterk niiddels[ I lite; I ingeni

JA NEI

Er (lei teppegulv 1)å ditt soverom? [.1 L1

Er (let fuktprobleiner eller mistanke om
muggdaniielsc i boligen’?

Bruker familien vanligvis ekstra lufttukter?

1-lar familien selv dyr?

Hvis Ja, hvilke? —
hund El katt [i andre Li hvilke:

JA NEI

[I Li
r i Li
LJ

I

JA NEI

Hvis Nei, har du omtrent daglig kontakt med dyr’? I J r
Ja, alle Jo, av Nei

(hver like) og lit aldri

Itat’ du i løpet av de siste 3 måneder hatt
plager soiii du tror skyldes forhold med.. —.

egen bolig (inneklima)? I L I
— arbeidslokalen/skolelokaler (inneklima)? Ei L I LI

JA NEI

Bor du fast sammen med noen som røyker? ri
Hvis ja, hvor mange sigaretter røyker de
til sannnen hjemme per dag? . antall

-.

-‘.9 -

,JjL’OSTHOiD _1-.

Har du regelmessig brukt drikkevann fra egen brønn?

[_ Nei Li Ja — hvilke perioder? (oppgi din alder)

1. Fl il i i år til år Kommune:

2. Fra L - I år til L .1 år Kommune

Hvor mye melk og hvilken type nielk mener du at dii drakk
i din oppvekst?

Aioall gtaes (2 dl) Type erik
P0 dag Mer; Girile—

(i .2 3-4 5 6 741 9-i erIk erik

Barneår 5—12 år i. i Li I I li . [I I i
i •.1l- I I(liigdomsar 13—18 ar — I II ..

Hvor ofte Spiser du mat soiii (1(1 mener stammer li’n Sør—
Varanger? -

Daglig y—(r ggi 3-4 ggr 1—2 ggr 1—3 ggr ioindic atdiil
pr etc pr rike pr uke pr ned dlii I g reOco

. pr mnd aldii
KJØfL
Elgkfølt [1 I IZI Li [i [1 Li
ReinkJØII [ i L I I_i Li i - i LI Li
Storfe I i Li .1 i i Li i. i

i [i [1

Svin .___J i .1 i .1 —

Sau Li 1 I [1 Li Li Li i i
Fugl Li Li LI Li LI [i i
Inomal fra v’iht i I Li i i i LI Li
Fisk

Li L I [i Li Li Li Li
øri ei/Oil LI E I Li i I F ] [i
Annen Iflfl

LI L I LI LI EI LI r
Saltvannsfisk i I I fl Li Li
Ba:r/snpp:

ri i r r’ — -Bær I I

Sopp Li r i L i Lii] Ei t i
Jordbær I i fl Li i i i Li Li

1 l3yggcår 191 I
L]sIk
L istk

i:
i,

li
i II

i i



JA NLi

Tar dii dagilg kosttilskudd som inneholder selco?

hvilken type(r) kokekar/stekepanne bruker du til
inatlaging?

daglig ukenthg sjeldnere

luiiiiitiiii . L
rustfritt stål [i
jeni [i
tellon Fl
emajer 1. [1

RØYKEVANER

ANDRE FORHOLD

Er du bekymret tuir tururensningssituasjonen

i diii kommune? Me

Ikke

Er du i såfall bekymret for:S voveklioksvd

Nikkel
Ratli,akiiviiei

II oyspent led unger

JA NU

‘froi du at forurensningen har gitt deg sykdom? I

Hvis Ja, hvilken sykdom?

JA Nol

Plages du av mørketida eller niidnattsola? LI r
. I

Hvis ja, imgi hva slags plger:SIØJtKFF10 MIDNATFSO1

Sovtiprolulemer

i\iiet, atini

iS NOt

Har du bodd på skoleinternat?

1:1 ti år iii ar

Har en eller flere av bestetiweldreiw hatt finsk M NU

Som ljemiuesprLik?

Ër en eller flere av dine besteforeldre av finsk
slekt?

Har en eller flere av besteforeldrene hatt samisk
5010 lijeiflln(SprLik?

Er en eller flere av dine besteloreldre a;
samisk slekt?

JA NU

Røyker du i dag? I

Hvi.s ,Ja, røyker du sigaretter daglig?

Hvis Ja, hvor mange sigaretter per dag? stk i eur(sjon

Røker du; liltersigarettet

hjetnhuueru I ledL sigitrener ti/ii Iter.

sigari I lo/sigarer

pipe

papvrosa
Ilvis ja. hvor gammel var du?

hvor gammel ‘ar du da du beg) ute Li røyke? år

JA NU

l)ersoiii du ikke ryker i dag, rutykte du tidligere?

IJerstitu du rovker eller har rttykt si gaieI ter daglig. ber vi deg
oni å fylle ut for hver ti—årspenode i li vet hvor mange sigaretter
du antar at du i gjcnnoinsnin røyk le pei d penoden.
(Ta mcd både ti Itersi garetter og lijenumerullede).

5-9 0 4 15-19 20-24 25r

Antall sigaretter hver dag
Alder 0 1-4

-19

21)29

30-39 LI
40-49 Li

50-59 i Li
60-69

Hvis du røyker pipe, hvor mange pakkei’ tohakk
(50 gram) bruker du i pipa pt’ uke —

loppgi git’nnonisiiittlig antall)’ .pakkri

FYSISK AKTIVITET

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

Sjelden eller aldri

likentlig

Flere ganger i uka

l)aglin

SVANGERSKAP

Fyll iii for livet i barn opp)) sninvei om lhdvels3r og lødsels—vckten
(fylles ut ogsa 6w dodlddte eller for barn som er døde senere i livet).
Dcrsoiii ila ikke har liiiii barn fortsetter ila mcd leste spoisiniil.

Fgilsclshr Barnets fttdselsvekt

is NU
I-la r dii hatt noen svangerskap som varte mindre

enn seks måneder, dvs. spontan ahort?

Hvis Ja, hvor gammel var chi ved t)trste spontanal)ort?

Hvor mange spontanaborter har (hO hatt i alt? antall



Appendix 3
Questionnaire the Tromsø study 2001

Original Norwegian version







VU du være med på femte
runde av Tromsøundersøk&sen?

Hvorfor en ny runde med
Tromsø-undersøkelsen?
Det. ble gjennomført store helse—
undersøkelser i Tromsø i 1974.
1979-80, 1986-87. og 1994-95.
[)i sse undersøkelsene har gin
viktig kunnskap om hjerte
karsy kdom og andre alvorlige
sykdommer, slik som kreft.

Hovedhcnsikien med en ny
Tromsø-undersøkelse er å se på
endring i helsen til befolkningen skien forrige gang. Vi ser på
opplysningene vi har om den enkelte, både data og resultaler fra
analyser p nedflosset blod, og sammenholder det med eventuell
sykdom som har oppstått. På den måten lærer vi mer om hvordan
hjerte— og karsykdom, kreft og andre Store i’olkesykdommer oppstår,
og hvordan de km forehygges.

Hvorfor spør vi deg om å delta?
Vi spcr alle som møtte fraf.n til spesialundersøkelsene i’iromsø—
undersøkelsen i 1994—95 og e utvalg av andre over 29 r.



AHe som møtte fram il spesialunde.rsokelsene i I 9495» fd tilbud

om en ny spesialundersøkel se. Denne undersøkelsen gir blant annet

en bedre beskrivelse av hjertet og hovedpulsåren på halsen og i mage.n.

og sier mer om tendensen til heins.kØrheL Denne undersøkelsen

Ibregår også. på FÄisabeth—senteret. i Tromsø senirwn. Du får dine til

denne undersøkelsen og opplysninger om den når du møter fram til

lelseundersØkclsen,

Spørreskjemaene
Med brevet som du har fått i posten nå, er det et spørreskjema. Vi

her deg om å f\’lIe ni dette skjemac.t hemme og ta det med deg når

du møter fram til undersøkelsen.

Hvis du er i tvil urri hvordan du skal svare på noen av spørsmålene.

lar du det stå åpent. Personalet på undersøkelsen kan hjelpe deg

med ut ty Il ingen.

Alle som møter fi.am til helseundersØkelsen. får el: tilleggsskjema,

med spørsmål om ulike forhold som kan ha bet dning for helsa.

Dette sklemaet fyller du ut hjemme og sender til Statens

helseundersøkelser i den frankertc svarkunvolutten som du får

Llt.ICVCt’t.

Fremtidig analyse av blod
Det blodet som fryses ned, skal bare brukes til medisinsk i wskni ng

for å finne årsak til sykdom. Dette betyr i de fleste tilfëller at vi

sammenlignet’ data fra de som får en sykdom med data fra de som

ikke får sykdonmmen. Vi vil da sarmnenligne data som allerede er

samlet inn med dat.a fra nye analyser av det nedfryste blodet.

Det kan miså vrte aktuelt å analysere deler av arvestoffet. som

innes i de nedfryste blodcel lene. Siden arvestoffer ei viktig for

regulering og utvikling av mennesket, må v i ha kunnskap om arve—

stoff for å i’orst hvorfor enkelte får skdoiu. Slike andvser blir bare

gjort etter at. saken er forelagt Datatilsynet og den regionale komit

for medisinsk forsknirigsetikk ikke har innvendinger mot analysen.



Hvor slal du møte opp?
Underske1seti vil for de ni ler fleste foregå
på Elisabeth—sen[eret iTromsø sentrum. For
fl<)@fl av ytterOn1rådC11L i kOflUIIUBCH vil
undersøkelsen forcg lokalt. De det
gjelder, fir beskjed i dette brevet.

På fcwsidcn av spørreskjemaet som du får i
dette brevet, står åpningstidene for
heiseuiidersøkelsen og når du har fått time
til undersøkelsen. Kan du ikke komme p
dette tidspunktet, er du velkommen til en
annen tid i åpningstiden for undersøkelsen.
Du behøver ikke å gi oss beskjed om dette
— bare møt opp når vi holder åpent.

Hva går undersøkelsen ut på?
Tromsø-undersøkelsen er i frsie rekke et
forskningsprosjekt. Ved å lølgc opp så
mange som mulig fra undersøkelsen
i i 994—95 får vi mange verdifulle
opplysninger om helse og sykdon. i
TromsØs hefol kni nt.

Du som møter får i tillegg sjekkel he.lsen din i forhold til visse syk
dommer oi risikoforhold. Kar du høy risiko for hjerte—karsvkdom.
vii du få melding om dette.

Når du møter fram, vii personalet veilede deg gjennom helseuncler—
søkel sen og svare på spørsmål. De måler høyde. vekt og livvidcle,
de lar blodprøve av deg og måler b[odrrykket. De måler også
hingckapasiteten din, tar en enkel syns— og styrk:etest, o måler
beinskjørbe.
l3lodprøveii kan senere bli analysert på åttstofter i blodet,
hlodsukker.markrcr For betcnnclsesrcaksjoner. kostl.old, hormoner,
lever— o nyrefunksjon sann beinntarkorer,



Nir kommer resultatene dine?
Cirka fire uker efter at du møtte t.am til undersøkelsen. fr du et

sarhrev i posten Der t’u du blant annet vite dine verdier for

kolesterot, blodtrykk og hiodsukker. Du fir ogsi mer informasjon

om dc ulike risikofaktorene.

Personer med særlig høy risiko for hjerie—karsvkd.ommer og diahetes

vil b]i anbefalt videre kontroll hos egen lege.



Når du møter fram til helseundersøkelsen, vil du bli bedt om å
undertegne et samtykke der du sier deg enig i disse seks punktene:

Al. vi kaii kontakte deg med anbefaling om oppflging, behandling
eller for forebygge sykdom.

At vi kan be deg om å deila i lignende undersøkelser i framtida.

•
At vi kan bruke resultatene i medisinsk forskning.

At resultatene (etter goc[kjenning fra Datatilsynet) kan settes sammen
mcd opplysninger om deg i andre registre til bruk i forskning. l)et
kan være registre om helse, trygd og sykdom. Det kan ogsà være
i-egisrre om iimteki, utdanning og yrke, samt opplvsninger fra de iid
ligere hclseundcrsøkclscr iTromsø. lksempler på registre er Krcft
registeret, l)ødsårsaksregisteret og folketellingene. i disse tilfellene
blir navnet og personnummeret ditt fjernet nr (lalaene blir anulyseti.

At blodprøven kan lagrcs og brukes i medisinsk forskning.

All bruk av denne prøven vii bare skje enei godkenning fra
Datatilsynet og dersom den regionale komité for medisinsk
forskningselikk ikke har innvendinger mot det.

€ At blodprøven også kan brukes til analyse av arvestofi’.

Seh om di., sier ja. 11/ dttc:’ ad, kan du senere ombesteinine deg. ùç’
be om bli .lettet fra nçi’i teret. BIodprø’en blir da tiiinieijori.
.i,,)u kan ogsdsi nei ti! ett eller flere av jnmkiene..L)atati/svmt /i€ r
godkjent denne frnte runden av flumsØ-undersøkelsen. Desi
regionule komne for medisinsk joikninr’setikk har heller ingen

mni-eiuiin,çer \“i behandler re,s’iiliatenc dme fJd en Jonm/iL? og
sikker mdte. Alle som arbeider med umufersdkeLten. ha,- umusheisplik:,
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Hjerteinfarkt. LI LI

Har en eller flere av dine foreldre eller osken hatt: T
Vel

Hjerteinfarkt (sår på hjertet) eter JA NI/I ikke

angina pectoris (hjerlekrampe)? LI LI LI
Kryss av for do slektningene som har eller har
hatt noen av sykdommene: (Sett kryss for hver linje)

Ingen
Hjerneslag eller Mor Far Bror Setter Bom an oirse

hjernebleclning LI LI LI LI LI Li
Hjarteinfarkt før 60 års
alder LI LI LI LI LI LI

LILILILILI
LILILILILI
LIEILILILI

Hvis noen slektninger har diebetes, i hvilken alder fikk de
diabetes (hvis for eks, flere seskon, for opp den som fikk
det tidligst i livet): Sters

Vel ikke, MOrs alder Fare alder Broen alder alder Barns alder
leke aktuelt

LI

LI LI LI
LI LI LI
LI EI LI
LI LI LI
[i LI LI
[1 LI LI
LI Li LI
2 3 4

Jder
I-lar du noen gang hatt: siste gvng

JA NEI

Brudd i håndledd/underartn’? LI LI

Lårhalsbrudd’? LI LI

Har du falt i løpet av det jelareet? (Sett bare et t kryss)
Nei Ja, 1-2 ganger Ja, mor enn 2 ganger

Lii 02 LI3

Hvordan har din fysiske aktivitet vært det siste ord?
Tenk deg et ukenE/g gjennomsnitt for året.
I3esvar begge spørsmålene.

Timer pr. uke
Ingen Undori 1-2 Sogmer

Lett aktivitet
(ikke svett/andpusten) LI LI LI LI
Hard fysisk aktivitet
(svett/artdpustefl) LI LI [1 LI

Hvordan er itelsen din na? (Sett bare ett kryss)
Dårlig Ikke het god God Svært god

LI’ LI? LI° LI4
T

Har du,eller har du hatt?: Alder tmtte
gang

JA NEI

Asima LI LI

Kronisk bronkitt/emfysem LI LI

Diabetes (sukkerayke) LI LI

Benekjarhel (osteoporose) LI LI

Fibrorrtyalgi/kronisk smertesyndrom LI LI

Psykiske ptager som du har søkt hjelp tor LI LI

Genslne
mye

LI
LI
LI

Velctg
mye

LI
LI
LI

Under finner du er, liste over ulike problemer.
Har du opplevd noe av dette a.iste.jggg
(til og med i deg)? Ikke litt
(Sett ett kryss for hver lirtje) pIgel pleçet

Plutselig frykt uten grunn LI LI
Føler deg redd eller engstelig LI LI
Matthet eller svimmelhet [1 LI
Føler deg anspent eller cppjaget .... LI
Lett for å Hendte deg selv LI
Sovnprobtemer LI
Nedtrykl, tungsindig ........................ LI
Følelse av å være unyttig, lite verd LI
Følelse av at alt er et slå LI
Følelse av håptøshel mhl. I ramlida, LI

Angina peetoris (hjertekrampe) LI LI

Hjerneslaglhjernebladning LI LI

Får du smerter eller ubehag I brystet nar du:

Går i bakker, trapper eller fort på flat mark’?

Hvis du får slike smerter, pleier du da å:

Stoppe? Saktne farten? Fortsette i samme takt?
On LI2 LI

JA NEI
Dersom du stopper, forsvinner v,nertene da
etter mindre enn 10 minutter’?

JA NEI

Kan slike snierter opptre selv om du er i i-o’ LI Li

Hvor mange tenner har du mistet/trukket? Antall tenner
(Se bort fra ,nelketertner og visdomster,ner)

Har du vært plaget med smerter og/eller stivhet
i muskler og ledd i topat av do Siste 4 ukene?

Ikke Et, del 51nok5
pleget plaget daget

JA NEI Nakke/skuldre LI LI LI
LI LI Armer, hender LI LI LI

øvre det av ryggen LI Li Li
Korsryggen LI LI LI
Heller, hen, føtter LI LI Li
Andre steder LI LI LI

Astma LI
Kreft sykdom LI
Diabetes (sukkersyke) LI

Anetå din vekt da du var 26 år gammel: hele kg



Hvor ritange ein skolegang har du
gjennomført? Antall år
(lå med alle år du har gått på skole eller studert)

Omtrent hvor ofte har du i løpet av det siste aret drukket
alkohol? (Lette! og alkoholfritt øl regnes ikke med)

tier aldri I-lar ikke drLdarl Noen IS ange rlNait I gang
dritiket akntd alkohol stue år siste Si rri2reiLeri

L1 02 Os 04

2-3 gaege ca. 1 gang 2-3 ganger 4-7 ganger
prnrtrred iuka uSa rike

Os 0€ 07 08

Til dem som har drukket siste år:
Når du har drukket alkohol, hvor mange glass
eller drinker har du vanligvis drukket? Antall

Omtrent hvor mange ganger i løpet av det siste
aret har du drukket ca mye som minst 5 glass
eller dririker I løpet av ett døgn? Antall ganger

Hvor lenge er du vanligvis daglig
tilvtede i et roykfylt rom? Antall hele timer

Ocylite noun av de vokone hjemme JA NEI

dii du voksto opp’ Li Li
JA NEI

Ilor du, eller har du bodd, sommen uried
noen dagligrøykere etter at du fylte 20 ar’ Li 0

Hvis dit har røykt daglig lpåjggrg, hvor
lenge er det siden du sluttet? Antall år

Ville du toll deg trygg ved å ferdev alene
på kvldetid i næromradet der dit bor?

Ja Lilt utrygg Svenit utrygg

T Lii 02 Os

Har det gjelder forlighet, syn og horsel, kan du:
(Sett ett kryss for hver linje)

uten Med lIt t1ed store Nei
problemet problemer problemer

Gå en 5 minutters tur i
noenlunde raskt tempo9 Li Li LI [1
Lese vanlig tekst i avHør,
evt. med briller’ Li Li LI LI
Høre hva som blir sagl
i en normal satïttale9 LI

Har du pa grunn av varige hetseproblemer vansker
med at (Sett ett kryss for hver linje) tngn Noen Store

vansker vansker trensuier

Bevege deg rundt i egen bolig? Li 0 Li
Komme deg ut av boligen på egen hånd Li Li Li

Delta i foronirigstiv eller andre
fritidsaktiviteler? Li U Li

Bruke ottentlige transportmidler? Li LI Li

Uttøre nødvendige daglige ærend’ Li LI Li

Hvor ofte upiser du vanligvis disse nratvarene7
(Sett ett kryss for hver linje)

Sjelden 1-3 g. 1-3 g. 4-Og. 1-2 g. 3 gel.
/altln prnrnd pruke pruke prdag mer prdag

Frukt, bær LI LI Li 0 LI LI Ja. nû Ja, tidigere Atdri

Gal (alle typer) Li Li Li Li Li l du royktlroyker du dagltg’? Li Li Li

Poleter LI Li Li LI Li Li Hvis du Aj.,Qfl1 har mykt daglig;

Kokte grønnsaker LI Li LI Li Li Li HopptilspersmålElt(FUNKSJONOGTRYGGHET)

Rå grannsakerlsalat Li Li Li Li Li Li Hvis du royker daglig gg, royker du: JA NEI

Feil liste (teks. laks, Li LI LI Li Li Li Sigaretter? LI LI
orret, tnakrel sild) i 2 3 4 5

Sigarer/sigarillos? Li LI
Bruker du kosttilekudd: Ja, datjig Iblant Nei Pipe? Li LI
Trsn, trankapsler, iiskeoljekapsler Li Li LI
Vitamin- og/eller minereltilskudd LI Li LI

Hvor mye drikker du vanligvis av fnlgendo?
(Sett ett kryss for hver linje) 2-3 4 alaen Hvig du royker daglig nå eller har roykt

Sjelden glenn pTdvg oss e1mor tidligere:
/otdn pruke pr dog pidag

Helmelk, kefir, yoghurl Li LI LI Li LI sigaretter røyker eller roykte
sigaretter

Letimelk, cullura, lsttyoghurl Li LI Li Li Li
Skummet melk (sur/sal) Li LI LI Li o Hvor gammel var du da du begynte å

Alderlår

Ekstra lettmelk Li LI LI Li EI
- -

Hvor mange år til sammen har du
Fruktlulce mykt daglig? Antall år

Vann Li Li Li Li Li
Brus rnineralvann I 1

I-Iver mange kopper kaffe og Is drikker du yjgyjfig?

(Sett 0 for de typeno du ikke dukker dagl4j) Antall kopparr

Filterkalte

Kokekatfellrykkannn

Annen kalte

Te

lii I
il I

Li 00
2 3 4



DL]
LIEI
LEI
LI[1
OL
LEI
LEI
LEI
LEI
LEI

NEI Vet ikke

02 EIn

Kolesterolsenkende medisin. El
Medisin mot osleoporose (benskjerhet) D
Insulirt El
Tabletter mot sukkersyke EI

Smertestillende på resept 0
Sovemedisin EI
Beroligenrie medisin EI
Medisin mat depresjon EI
Annen medisin på resept EI

Hvor mange ganger iå1jngugpg
har du selv brukt:

Inøen l3 4 eller
(Sett ett kryss for hvor linje) ganger fare

-r

Med merlisiner mener vi her ,rredisiner kjøpt på apotek.
Kostlilskudd og vitarniner regnes ikke med her.
Bruker du?
(Sett ett kryss for hvor linje)
Medisin mot høyt btodtrykk 0

Allmennprakliserende lege EI
Spesialist (privat eller på poliklinikk) EI
Legevakl (privat eller offentlry) 0
Sykehusinnleggelse 0
Hjemmesykepleie EI
Fysioterapeut EI
Kiropraktor EI
Kommunal hjemmehjelp EI
Tannlege EI
Alternativ behandler EI

Er du trygg pa at du kan få
JAhjelp av hOlseog hjemme-

tjenesten hvis du trenger det? Li

Før, men
ikke rik

EI
EI
EI
EI
EI

Jdri
brukt

0
EI
0
El
EI

Hvor ofte har du I løpet av de siste 4 ukene brukt .1.
folgende medleiner? Ikke brukt Seldiero Hver sko,
(Sett ett kryss for hver linje) nyte enn hver men ikke Degljg4 uker uke dag

Smertestillende uten resept EI EI EI EI
EI EI EI
El EI EI
LEI EI
EI EI EI
EI EI EI

2 i 4

Angi navnet pa de medisinene du bruker g, og hva grunnen
er til at du tar inedisinene (sykdom eller symptom):
(Kryss av for hvor lenge du har brukt rnedisinen) Hvor lenge har du

brukt temdOrrmn7

Bor du: Hjemme? Dr lnstftusjon/botellesskap? 02
Bor du sammen med: JA N5I

Ektetellelsamboer? EI EI
Andre personer? EI EI
Hvor mange gode venner her du?
Regn med de du kan snakke fortrolig med Antall venner
og som kan gi deg hjelp når du trenger det.
Toll ikke med de du bor sammen moc men ta
med barn og andre slektninger

Hvor stor interesse viser folk for det du gjor?
(Sett bare ett kryss)

Stor Noe Litt Ingen Unikkort
interesse interesse interesse interesse

EI 02 EI Os L

Hvor mange foreninger, tog, grupper,
kirkosvimfunn ei. deltar du i ? Antall
(Skriv 0 hvis ingen)

Navn pk medistnert: Grurer til bruk nest Ett kr
(ett noen pr. lirfe): av rrmdlnlnen: Iår eller rent

EI EI
EI EI
EI [1
EI EI
EI EI
EI EI
EI EI

Oorsont det ikke er nok plass het kort du (oassttu på ogot orkson, du iogrw ved.

Hvor lenge har du samlet bodd t tylket? år

Hvor lenge har du samlet bodd i kommunen? år
Hvor bodde du det meste av tiden for du fylte 16 år?
(Kryss av for ett alternativ og spositiserj

Samme kommune i

Annen kommune
itylket EIn Hvilken:__________________

Annet tylke i Norge EIn Hvilket:

_____________________

Utenfor Norge EI Land:_____________________

Har du flyttet i løpet av de sinte fem årene?

Nei J5, en gang J5, flere ganger
T

EI 02 On

Hvor gammel var dLt da du fikk
menstruasjon aller første gang? Alder iår

Hvor gammel var du da
manntruasjonen sluttet? Alder i år

Hvor mange barn har du født? Antall barn

I antall
Bruker du, eller har du brukt ostrogenmedisin? år totalt

Alctf Fer Nå
Tablettr eller planter EI EI EI

Krem eller stikkpiller EI EI EI

Hvis du bruker ostrogen; hvilket merke bruker du nå?

5
m

å

ur

I JA
Har du noen gang brukt P-pjlla’ EI EI
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1.2 Har du eller har du hatt?:

JA NEI

Astma LI LI

Haysnue LI LI

Kronink bronkittlemfysem LI LI

Diabetes (sukkersyke) LI LI

Benakjerhet (osteoporose) [1 EI

Fibromyafgillironiak snertesyrldrcm LI EI

Psykiske plager som du har sølçt hjelp for E] EI

Hjerteinfarkt LI LI

Arsgirra pentoris (hjerlelrrornpe( LI LI

Hjeineslnglrjemebledning LI LI

JA NEI
1.3 Har du merket antall med plutselig endring I

palaen eller hjorlorytman gi,te..år.t2 LI LI
1.4 FSr du smorter eller uhohag I brystot nâr du: JA NEI

Går i bakkor, tmppor eller fort p41101 merk? LI LI
1.5 HIa dii får slike amertor, pleier du da å:

Slappe? Safitne farten? Fartselle i samme Inkl?

LI LI2 LI
JA NEI

1.6 Dersom du stopper, forsvinner smertene da
etter mindre enn 10 minutter? LI LI

JA NEI

I .7 Kan slike smorter opptre selv om du er I ro? LI LI

.2.MUSKELGSKJEflPAGER

3.ANDREPLAGER
3.1 Under finner du on liste over ulike problemer. Har du opplevd

noe av dette el sisteken (til og med I dag)?
(Seil ett kryss for hver pla ge) Iktet mm 40140

rdauet plaget rive mye

Plutselig frykt uten grunn LI [I EI LI

Føler deg redd eller engslelig LI LI LI LI

T Matlhot eller avimmelhet LI LI LI fl
Føler deg ertsperd eller opagel [I fl LI LI
Lett for 11 klendro deg selv LI fl LI LI
Søvnproblemer LI LI LI LI

Nedtrykt, turtgnindig [1 LI LI [1

Følelas siv å være Linytlig lite verd LI LI LI LI

Følelse av at alt er et slit fl LI LI LI
Følelse av håplashet mht. frnrntida fl LI fl EI

I 2 3 4

4.RUKAVHEL.SETJENESTER

4.1 Hvor mange ganger de siste 12 månedene har du selv brukt:
(Sett ett kryss for hverlfrrje) lnoe 13 4 eder

gangce dere

OLI
LILI
fifi

LIEI
LILI
LILI
LILI
LILI
LILI
LILI
LILI

Talirliege fl
Alternativ behandler fl

5.OPPvEKST,OGTIIJI0RIGHET.

5.1 Hvor lenge harde samlet bodd i fylket? år
(Sett 0 hvis imsndro enn et halvt <tr)

5.2 Hvor lenge har du samlet bodd I kommunen? år
(Sett 0 hvis mindre enn et freM dr)

5.3 Hvor bodde du lelmgofg av tiden for du fylte 16 år?
(kijms av for .# alternativ og spesifiser)

Samme konmnrune LIt
Annen kommune
i fylket LI2 Hvilkon:

_________________________

Annet fytke i Norge
....

fli Hvilket:__________________________

UtenforNomge fl4 Land:______________________

5.4 Har du flyttet I løpet av de sIste fem årene?

Nei Ja, en gang Ja, flere gonger

LI1 LI2 LI3

6.VEKT . .. :‘

.1; EGEN HELSE 14 ,.

1.1 Hvordan er helgen din nå? (Sett bare ett kryss)

Dådig Ikke hell gsid God Svært god

LIt LIs LI LI

Alder lena
sene

Allmennprekliserende lege LI
Bedetlslege LI
Psykrlog eller pnylmioter LI
(privat eller pit poliklinikk)

Annen apesicilinl (privitt eller p1 poliktirmikk) fl
Legevtrkt (privat eller offentlig) fl
Sykehuainnleggvlne fl
Hjoemrrneaykepleie fl
Fysioteropeut LI
Kiropmktor fl

2.1 Har du vært plaget med smarler ogleller stivhot
I mnuskler og ledd i løpet av de Siste 4 ukens?
(Varighet angis bare hvis du har hatt plager v nr i g h et

idie Endel Slekt lirrid 2alerr
plegol 40501 plaget 2ulrar dloriror

Nnkkelskuldro fl LI LI LI LI
Amsor, hender LI LI LI LI LI
øvro del av ryggen fl LI LI LI LI
Komsryggen LI LI LI LI fl
Hof1e hen, felter fl LI LI LI fl
Andre steder LI LI LI LI fl

I 2 3 I 2

Aldoç
siste aug

2.2 Har du noen gang hatt: JA NEI

Brudd i håndledd/undenirm9 LI fl

Lårhotsbrudd7 LI fl 6.1 Anslå din vekt da du var 25 år gammel: hete kg



7;. MAT OG DRIKKE ;i:” . .‘.• ‘ “ ‘.

7.1 Hvor ofte spiser du vanligvis disse matvarene?
(Sett ett kryss pr. linje) Sjotdos 1-39 1-39. 4-69. 1-2 g. 3g 4. mao

iatiri p,.iirsl puku pr uke xxtag xdag

Fnikt, bær Li Li Li Li El Li
Ost (alle typer) Li Li Li Li LI 0
Pototer LiLi ODLi Li
Kokte grønnsaker Li Li Li Ei Li Li
114 grørrnuaker/aalal LI Li Li Li Li Li
Feil fisk (l.ekn. laks, Li Li Li Li [I 0
arrot mtikroi( sild) i 2 3 4

7.2 Hva slags lett bruker du oftest? (Sett ett kryss pr linje)
l3rokrro Moren- [last Myldoll

kun samt nwgao.n Inargann O[gi( Anne

Påbredel Li Li Li Li Li Li
matlagirigon Li Li Li Li Li Li

i 2 3 4 5 il

7.3 Bruker du følgende kostlilskudd: ta, daglig liSuril Not

‘tron, lrunkupster, fiskeoljekapsl&53 Li Li Li
Vitarnin- og/ollorrninrssllilnkudd’ Li Li Li

7.5 Drikker du vanlIgvis brun/sola: Med sukker Li i Uten nukkerLi 2

7.9 Hvor mange kopper hat le og Se drikker du daglig? Anlo# hopper
(Sett V for de typeno du ikke duikkor daglig)

Fillvrkafto

7,7 Omtrent hvor ofto har du i løpet av del sinte året drukket alkohol?
(Lettol og alkohol!ritt ci regnes ikke med)

[tro aldri lar ika drukket Heve lit Ijavger Ontreni i Ijutili
drekirsi orlerutn4 alkolel sislv ur ntts Sr i irràesdcoi

02 Li3 Li4
2.agargei ca.1 vert 2-3gonga 4-79olrgor
r. uånal uke i eks i uke

Lis [16 Li Liv
Til dem nora har drukket viste år:

7.8 Når du kar drukket alkohol, hvor mange glans
eller dtinker har du vanligvis drukkot? Antall

7.5 Omtrent hvor mungo ganger i løpet av det sinte
året har du drukket nå mye som minst 5 glass

eller drinkar I løpet av ett døgn? Antailgsngor

7.10 Når du drikkor, drikker du da vanligvis: (Sett ett eller flere kiyss)

øl tfin Brennevin

Li Li Li

8.RøYKING:..-....v»: .-- ...-
‘

8.1 Hvor lenge er du vanligvis daglig
tiltodu i roykfylt rom? Mtollinobe timer

8.2 Røykte noen av de voksne hjemme
da du vokste opp?

8.3 Bor du, eller har du bodd, sammen med
noen dagligroykore etter at du fylte 20 år? Li Li

JenS Ja, lidioru SUrt

8.4 Har du røyktlroyker du daglIg? 0 Li Li
Hvis jB): Hopp til spørsmål 9 (UTDANNING OG AF1RFID)

8.5 Hvis du røyker daglig g røykor du: JA NEI

sigaretter” Li El
Sigarorluiganillos’ Li Li
Pip” Li Li

8.6 Hvis du lier roykt daglig I.idjjgg, hvor
lenge ordet siden du sluttet? Antall år

8.7 Hvis du røykor daglig nå eller har roykt
tidligere:

Hvor mange sigaretter røyker eller røykto
du vanligvis daglig? .4ntell sigaretter

9. UTDANNING OG ARBEID
9.1 I-Iver mange års skolegang

har du gjennomført? AntllJr
(7k med alle år du har gått på skole eller studert)

9.2 Er du i lnntektsgivende arbeid?

Ja, full tid Li1 Ja, dallid Li2 Nei Li3 T

9.3 Benkriv virksomheten på det arbeidsstedat (avdelingen)
der du utførte inntektsglvando arbeid i lengst tid de
niste 12 med. (Peks. regnakepsbyrå, ungdomsskole,
trwneavd, på sykehus snekker.’erks led, bilverksled, bunk,
dagligvarehandel el.)

Virksomhet:
Hvis pensjortort, skriv tidligere hovedvirksomhet og yrke.
Gjelderogsil 9.4

9.4 Hvilket yrko/liltol har eller hadde du på delte anbetdnsredet?

(Feks, sekretroç lærer industrlaibeideG barnopleier
nnobolsnekkon uvdelingnleder selger sjåfør el.)

Yrke:

9.5 Arbeider du I ditt hovedyrke som selvstendIg, som ansatt
eller som familiomedlom uten fast avtalt lønn?

Selvstendig Ansatt Farnniliemedlem

Li Li Li
å.6 Mener du et du står I bro for å miste dItt JA NEI

nåværende rboId ellar inntekt de nærmeste
2 årenu?

9.7 Mottar du noen av følgende ytelser? JA I-IS

Sykepvnger (er aykmvldl) Li Li
Alderstrygd, føriidspensjort (AFP( ollar
etterlatteponsjorn Li Li

T prnltabilitoringn./attføringspenger Li Li
Ulørepensjon Q,el eller delvis) Li Li
Dugpanger under orbeidsledighet Li Li
Sosiulh(elpI-ntønad Li Li
Overgangsulenad for onnligo foraørgere Li Li

JA NEI

00

7.4 Hvor mye drikker du vanligvis av følgende?
(Sett ett kryss pr. linje) Sjoklerr -6 I ‘.eas 2-3 4 asn

kr14,1 glans prrbt glass ot.oo
pridta ledet rtrta

Hetrnelk, kelir, yoghurt Li Li Li Li Li
Leilmelk, cuitura, lollyoghurt.. Li Li Li Li Li
Skummel rnolk (surlorrtj Li Li Li Li Li
Ekstra letimalk Li Li Li Li Li
Frukljulso Li Li Li Li Li
Vann LiLiLiLiLi
Fanis, Ramløsa e.l Li Li Li Li Li
Cola-holdig leskenirikk Li Li Li Li Li
Annen brua/leskeddkk Li Li Li Li Li

I 2 3 6 13

Hvor gammel var du da ds begynte å
røyke daglig? Alder /år

Hvor mange år til aammein har du mykt
daglig? Antall år

IIIIU -IijiIl

Kokeknffa/lr4<kantne

Annen kalfo



‘:iOMOSJON OG FYSISK,AIÇflVITET,e
10.1 Hvordan har din fysiske aktivitet I fritlden vært

T
Tenk deg et ukentlig gjennomsnitt for drM.
Arbeide vei regnes som fritid. Besvar begge sparsmdlene.

Timer pr. uke

Lett aktivitet ingen Under i 1-2 tog mer

(Ikke svett’andpusten) Li Li LI [I
Hard fysisk aktivitet
(Svettlandpusteo,) Li LI LI Li

I 2 3 4

10.2 Angl bevegelse og kroppslig anstrongelsa i din fritid. Hvis
aktiviteten varierer meget f.eks, mellom sommer og vinter, så
ta et gjennomsnitt. Spørsmålet gjelder bare
(Sett kryss I den rute som passer best)

Leser, ser på fjernsyn eller annen
sållesittende beskjeftigelse?

Spauerok sykler eller beveger deg på
arrnerr måte minst 4 timen uka’ 2
(Her skal du cgstt regne med gang etter
syk/ing til arbeideatedet, sendsgsturer mm.)

Driver mosjonsidrett, tyngre hsgesrbeid el,? Li
(Merk at aktiviteten skal vare minst 4 timer I uke)

Trener hardt eller driver konkurrsmnseidrett
regainressig og fllg2ngr.Luh? LI

11. FAMILIE OG VENNER.:, .

11.1 Bor du sammen med: JA NEI
Ektefelle/sarrmboer? Li LI

11.2 Hvor mange gode venner har du?

11.5 Føler du at du kan påvirke det som skjer i
lokslearnfuntrot der du bar? (Sett bare ett kryss)
Ja, i stor ad Ja, en det Ja, i l/ten grad Nei

Lit Os Os L]4

-12.’SVKDQM I FAMILIEN ... .

13. BRUK AV MEDISINER..
Med medisinornmanor vi her medisiner kjc.pt pet apetek
Kosttllskudd og vrtaminer regnes ikke med/tor

13.1 Brukerdu? T
Medisin mot høyt blodtrykk LI LI LI
Kolesteroluenkende nrediain LI LI LI

13,2 Hvor ofte har du I løpet av de siSte 4 ukene brukt
fotgendo medisinor? Idre Swldmmo,o Hveruko, Dautrfl
(Sett ett kryss pr. linje) onteor treO

Smertestillande uten resept LI LI LI LI
Smertestillende på resept Li fl LI LI
Sovumedinin LI LI LI LI
Beroligende medisin LI LI LI LI
Medisin mot depreujon LI LI LI LI
Annen medisin på rosept LI LI LI LI

I 2 3 4

13.3 For de modisinono som du har krysset av for I pkt. 13.1 og 13,2,
og som du har brukt i tapet av de siste 4 uketves

Angi nsvnet og hvilken grunn det er til at du tar/her tatt
disse (sykdom eller aymptomj:
(Kryss av for hvor lenge du herr brukt nledisinen)

Hverlsngo harde
brskt madtoinen’?

Navn på rnedialnen: Grunn III brak Inntil Ett år
(ett trer’n pr. linje): av rnediainon: Iår Ilerme

LILI
LILI

____ LILI
OLI
LILI
LILI
ULI

Antall venner

Regn med de du kan snakke fortrolig nrod
og som kan gi deg hjelp dersom du trenger det.
Tel/ikke med de du bor semnmen men noen
ta med andre slektninger

11.3 Hvor stor interesse viser folk for det du gjør’?
(Sett bare ett kryss)

Stor Noe Litt lttjemt Usikksrt
interessa interesse interesse rrrtcrcsse

LI LI2 LIs U4 Lie
11.4 Hver mange foreninger, lag, grupper,

kirkesanilunn ol. deltar du i på fritiden? Antall
(Skriv 0 hvis tngen)

Dersam det /5kv errmnk plass he kan da ferlsatta pd opoterkmm da tnçrgor ved,

14. RESTEN AVSKJEMAET SKAL BARE
BESVARES AV KVINNER

Itatikke 14.1 Hvorgammel vardu da du fikk
lrrrsekt menstruasjon alterførate gang? Alderidr
LI 14.2 Hvis du ikke lenger Mr menstruasjon,

hvor gammel var du da den sluttet? Siden Ar

14.3 Erdu gravid nå?
Over lruktbsr

Ja Nei Usikker alder

Lit LIs Us LI4

VET12.1 Har on eller flere av dine foreldre eller soskon
JA NtB lEKtEhatt hjerteinferkt (sår på hjertet) eller

angina pectoris (hjontekrartrpe)? LI LI Li
12.2 kryss av for de slektnirtgono som har etlor har

hatt noen av sykdonimeno: (Sett kryss for hver lbje)
legen

Hjerneslag eller Mor Far lEter Sttslet Barn se /5sse

hjemebktdrting LI LI Li LI LI [1
l’ljerteintarkt far 60

Li LI LI LI LI LIalder

Astrna Li LI LI LI LI LI
Krtattcykdum LI LI LI LI LI Li
Disbetos (nukkotsyko). LI LI LI LI LI Li

14,4 Hver mange barn har du født? Antall barn
6

14.5 Brukerdu, eller har du brukt? ti
(Sett att kryss for hver linje) NS Per, men ikke et Aldri

P.pille/minipille/p.apczyte Li LI LI ,

Hornenapiral (tkke vanlig spirrtl) LI Li LI
østrogen (feb/etter eller plaster) LI LI LI
Østrogen (krem eller stikkpiller) Li LI LI

14.5 Hvis du bruker/har brukt reseololiktip østrogen:
Hvor lenge har du brukt dette? Anfall aIr

14.7 Hvis du brukerp-ptllo,minlpiilo,p-sproyte,
hormonspiral eller ostrogen; hvitkot merke bruker du?

12.3 Hvis noen slektninger har diabetes, I hvilken alder fikk de
oJ200ss (hvis for eks, flere soskon, for opp den som fikk det
tidligst I livet):

kht ikkn Mars sider Fots alder Dreru alder Sustemn atrier Barns akter
ikke aktteilt

LI



Tilleggsspørsmål til helseundersøkelsen

i Troms og Firinmark 2001-2002

Hovedformålet med Heiseundersøkelsen er å skaffe ny

kunnskap om hjerte-karsykdommer for å kunne forebygge

dem, i tillegg skal undersøkelsen øke kunnskapen om

kreftsykdommer og plager som f.eks aiiergier, smerter I

muskulatur og nervøse lidelser. Vi ber deg derfor svare

på noen spørsmål om forhold som kan ha betydning for

rIsIkoen for disse og andre sykdommer.
Skjemaet er en del av Heiseundersøkelsen som er god

kjent av Datatlisynet og forelagt Regional komitå for

medIsinsk forskningsetikk. Svarene brukes bare til
forskning og behandles strengt fortroiig.

Opplysningene kan senere bli sammenhoidt med

Informasjon fra andre offentlige heiseregislre etter de

regler som Datatilsynet og Regional komité for medisinsk

forskningsetikk gir.

Hvis du er I tvil om hva du skal svare, sett kryss I den

ruten du synes passer best.

Det utfylte skjemaet sendes i vedlagte svarkonvolutt,

Portoen er betalt, På forhånd takk for hjelpen!

Med vennlig hiisen
Institutt for samfunnsmedisin Statens heiseundersøkeiser

Universitetet i Tromsø

Hvis du ikke ønsker å besvare dette spørreskjemaet,

sett kryss i ruten under og returner skjemaet. Da slipper

du å bli purret på!

Jeg ønsker ikke å besvare spørreskjemaet Li

Dato for utfylling.
Dan Måned År T

TI. LOKALMILJØ OG BOUG

1.1 I hvilken kommune bodde du da du fylte I år?
(Hvis du ikke bodde i Norge, oppgi hvilket land
I stedet for kommune)

TI. LOKALMILJØ OG BOLIG (forts.)

1.6 Hva regner du deg selv som?
(kryss av for ett eller flere alternativ)

Kvenskl
Norsk Samisk 11nok Mest

LI Li Li Li
JA NEI

1.7 Føler du at du her nok gode venner? Li Li

1.8 Hvor ofte tar du vantigvis del forenings
virksomhet som f.eks. ayktubb, idretistag,
politiske lag eller andre foreninger?
(Sett bare ett kryss)

Aldri, eller noen få ganger i året Li i

1-Sgangerl måneden Lir
Omtrent I gang i uken L13
Mer enn en gang I uken Li

1.2 Hvilken type bolig bor du i? (Sett bare ett kryss)

Enebolig/villa Li
Gårctsbruk Li 2

Blokldlerrasseleihghel Li
Rokkehusl2-4 rrrannsbolig Li
lnstitusjon/omnorgsboilg Li n

Annen bolig Li

1.3 Hvor stor er din bonn het? kvm (brutto)

1.4 Er du plaget av: (Sett ett kryss for hver lln)e)
Ikke

plaget

Fukt, trekk eller kulde I din bolig Li
Andre former for dårlig inneklima Li
Tratikkntoy (biltratikk eller fly) Li
Annen støy (bedrift, byggeplass el.) [1
Nabostsy Li
Dårlig drikkevann Li
Luftforurensning fra trafikk Li
LuftforurensnIng fra ved-, o(efyring, fabrikk el. Li

1.5 Hvilket hjemmeepråk hadde dine heateforeldre?
(Kryss av for ett eller flere alternativ)

T2. LØNNET OÖ ULØNNET ARBEID

En del Sterkt
plaat rianat

LiLi
LiLi
LiLi
LiLi
LiLi
LiLi
LiLi
LiLi

Annet
språk

Li
Li
Li
Li

2.1 Hvis du er i lønnet eller ulønnet arbeid, hvordan
vil dit boskrive ditt arbeid? (Sett bare ett kryss)

For det meste stillesittende arbeid?
([ eks. skrlvebordsarbeid, nionterlng) Li i

Arbeid som krever at du går mye?
([eks. ekspech’leizarb., lett lndustilsrb., undervisning) Li 2

Arbeid hvor du går og løfter mye?
([eks, postbud, pleier, bygningsarbeider) Li
Tungt kroppsarbeid?
([eks. skogsarb., tungt Jordbruksarh., tungt
bygn.arb.) 4

2.2 Kan du selv bestemme hvordan arbeidet ditt (lønnet
eller ulønnet) skal legges opp? (Sett hat’n ett kryss)

Nei, Ikke Idet hete tatt Li i

liftengrad Li2
Ja, stort sett Li3
Ja, det bestemmer jeg selv Li

2.3 Har du skiftarbeld, nattarheid JA NEI

eller går vakt er? Li Li

Nnrsk

Mormor Li
Morfar Li
Farmor LI
Farfar Li

Samisk

Li
Li
Li
Li

Kvensk!

Li
Li
Li
Li



3.1 Røykerdu?
Ja, dagig

EL
Hvis ‘J5, av og til”,
Hva røyker du?

fl Sigaretter fl Pipe fl Slgar!algariflos

3.2 Har du brukt, eller bruker du snus daglig?
Ja, nå Ja, ridligere Aldri

fl fl fl
Hvis JA:
Hvor mange år har du til sammen
brukt arsus?

4.3 Hvor mange glass øl, vin eller brennevin
drikker du vanligvis i løpet av 2 uker?

(Regn ikke med lelteL
Sett 0 hvis du Ikke drikker alkohojl

4.4 I omtrent hvor mange år har ditt
alkoholfortiruk vært slik du har
svart I spørsmålene over?

4.6 Har du I en eller flere perioder de slte 5årene
drukket så mye alkohol at det har hemmet deg
I yrkeslIvet eller sosialt?

Ja, i Ja, Ja, både I Nei,
yrkeslivet sosialt yrkeslivet aldri

og sosialt

LI EL Ein EL

T7. SYKDOMMER OG SKADER I
7.1 Har dv noen gang hatt:

Sett ett kryss for hvert spørsmål. Oppgi også
alderen ved hendelsen. Hvis det har skjedd
flere ganger, hvor gammel var du gjg( gang? Alder sisIe

Alvorlig skade som førte til JA NEI

sykehusinnleggelse fl fl

Ankelbrudd fl fl år

Magesår fl fl

Magesår-operasjon fl [i

Operasjon på halsen fl fl

Prostata-operasjon fl [1

7.3 Har du hatt forkJalelso, intluensa,
“ræksjuka” eller lignende siste 14 dager?

7.4 Har du I løpet av de siste 3 ukene vært
forlsjølet, hatt lnfluenea, bronkiti, lunge
betennelso, bihulebetennelse eller snnerr
luftveiainfaksJon?

7.5 Har du noen gang hatt bronkltt
eller lungebetennelse?

7.6 Har du I løpet av de siste 2 årene hatt bronkltt
eller lungebetennelse? (Sett bare ett kryss)

Nei 1-2 ganger Mer enn 2 ganger

kg flr fin fin

T3. TOBAKK

_________

Is, av og ti Nei, aldri

fin fin T

T4. ALKOHOL

år

JA NEI

4.1 Erdu tofalavhotdemannl-kvlnne? fl fl
7.2 Her du, eller har du hatt?

4.2 Hvor mange ganger I måneden drikker (Sett ett kryss for hvert spørsmål)
du vanligvis alkohol? Antatt ganger
(Regn Ikke med lettøl, Kreftsykdom
Sett 0 hvis mindre enn I gang I måneden)

Psorlasls

Stoffslriftesykdom (skjoldbruekkjertel)

øl ‘An Brennevin Grønn stær

Grå stær

Slitasjegikt (artrose)

Krokete fingre
ri

Hudstramnlnger I tråndflatene

Nyreatein

Bllrrdtarmsoperasjon

Brokkoperasjon

Operasjonlbehandllng for urinlekkasje

Epilepsl

Poliomyelitt (“Pollo”)

Parklnsons sykdom

Migrene

ganger Leggsår

Allergl oa overfølsomhet:

Atoplskeksem (f.eks. barneeksern)

Håndeksem

MatVsreallergl
T

Annen overfølsomhet (ikke allergl)

T5. MAT OG KOSTTILSKLJDD
JA NEI

5.1 Spiser du vanligvis frokost hver dag? fl fl
5.2 Hvor mange ganger I uken

spiser du varm middag?

5.3 Hvor stor Vekt legger du på å ha et sunt koathold?
Styr MIddels Uten Ingen

flr fl2 fin fl

5.4 Bruker du følgende kosttilskudd? Ja,
daglig Iblant Nei

Jerntabletter fl Li fl
Kalk eller benmel fl fl fl
Vitamin 0 fl fl fl
Tran flflfi

JA NEI

Llfl
flfl
fifl
Elfi
Elfi
fifl
fifl
fifi
fifi
fifl
flfl
flfl
flfl
flfl
flfl
00
fifl
JA NEI

fifl
fifi
fiEl
fifl

JA NEI

fifl

JA NEI

00
JA NEI

flfl

T6. VEKTEN
6.1 Gjør du for tiden noe forsøk på å endre

kroppsvskten din?
Ja, jeg forsøker Ja, leg forsøker

NeI å legge på meg åolaake meg

fii EL

6.2 Hvilken vekt vil du være tilfreds
med (din “trivneisvekt”)?



En god SvrI
Litt dal mye

000
0000
0000
0000
000El
0000
0000

i 2 3 4

JA NEI

8.2 Hoster du omtrent daglig i perioder av året? ... Li 0
Hvis JA:
Er hosten vanligvis ledsaget av oppapytt? fl fl
Har du hatt slik hoste så lenge som i en
3 måneders periode i begge de to siste år?

8.3 Har du hatt episoder med piping I bryslet? fl fl
Hvis JA:
Har dette oppstått: (Sett ett kryss for hvert sprrsmål) JA NEI

Om natten fl fl
Ved luftveisinfeksjon fl fl
Ved fysisk anstrengeise fl fl
Ved sterk kulde fl fl

8.4 Får du smerter I tykkieggen når du går

Hvis JA:
Hvor langt kan du gå
før du får smerter? teater

8.5 Blir du tungpusten i følgende situasjoner?
(Sett ett kryss for hvert spørsmål)

Når du går hurtig på flatmark
NEI

etter svak oppoverbakke LJ 0
Når du spaserer i rolig tempo
på fiatmark

Når du vasker deg eller klar på deg

Når du er I hvile

8.6 Må du stoppe på grunn av tung pust JA NEI

når du går I eget tempo på tlatn3ark? fl fl
8.7 Har du I løpet av det siste året vært plaget

med snierter ogte tIer stivhet I muekler og
lodd eom har vart i minst 3 måneder JA NEI

sammenhengende? fl fl
Hvis JA:
Har plagena ført til redusert aktivitet JA NEI

I fritida? 0 fl
Hvor lenge har plagene vart totalt?

se. drog måneder

Har plagene redusert din arboldsevna gLsiåieJe?
(Gjelder også hjernmearbeldende og pensjonlster (Sett ett klyss)

Nellubetydelig I noen grad I betydelIg grad Vet ikke

fl, fl fl fl
Ikke I

Har du vært sykmeidt pga. disse JA NEI eitteid

piagena det siste året? fl fl fl

T8. SYMPTOMER (fortsettelse)

8.8 Hvor ofte er du plaget av søvnteshet?
(Sett bare ett kryss)

Aldri, eller noen få ganger I året fl i

1-3 ganger i måneden EI 2

Omtrent i gang I uken fl 2

Merennengangiuken fl”

8.9 Hvis du er plaget av søvnløshet månedlig
eller hyppigere, når på året er du jg plaget?

Ingen spesleil tid fl i

Særlig i mørketiden fl 2

T Særlig i midnattsoltiden fl 3

Særlig vår og høst fl”

8.10 Har du det siste året vært plaget av søvnløs JA NEI

het slik at det har gått ut over arbeidseviten? fl fl

8.11 Pleier du sove om dagen?

8.12 Hvor ofte har du ufrivillig urinlekkasje?

Aidrl

Ikke mer enn en gang i måneden

To eller flere ganger måneden

Ultentlig eller oftere

8.13 Kan du gå n,çt 10 trappetrinn uten
å holde dog i noe (f.eks. et gelendor)

8,14 Bruker du briller?

8.15 Bruker du hereapperat? fl fl
8.16 Hvordan er hukommelson?

(Sett ett kryss for hvert spørsmål)
JA NEI

Glemmer du ting du akkurat
har hørt eller lest’

Glemmer du hvor du har lagi ting’ fl fl
Er det vanskeligere å huske nå enn før’ fl fl
Skriver du huskelapper oftere nâ enn før? fl fl

Hvis JA” p8 ett av disse spørsrriålene; JA NEI

Er det et problem i hverdagen? .... fl 0

T9. MEDIsrNER

JA NEI

fiEl

T8. SYIVIPTOMER

8.1 Har du do siste to ukene følt deg:
(Sett ett kryss for hvert spørsmål) Nei

Nervøs og urolig fl
Plaget av angst

Trygg og rolig

lrritebel

Glad og optimistisk

Nedforfdeprlrnert

Ensom

00

fl’
fl2

03
04

JA NEI

flfl
flfl

JA NEI

00

li

flo
fin
00

9.1 Bruker du, eller har du brukt noen
av følgende medisiner: Alder ved

Før, men lxuk 1. gang Aldri
Nå ikke nå brukt

Medisin mot osleoporose
(benskjørhet) fl fl år fl

Tabietter mot sukkersyke fl fl

Tabletter mot lavt stoff-
skifte (thyroxin) fl fl

9.2 Bruker du noen medisin som du får
som eprøyte (injeksjon)?

Hvis JA:
Oppgi navn på medisinen (til sprøyte):
(ett navn pr. linje):

T



T1O. SYKDOM I FAMILIEN
10.1 Kryss av for de slektningeno som har eller har hatt

noen av sykdommene: (Sett klyss for hver linje)
Mor Far Bror Søster Barn

10.3 Fører sykdom e.l. hos noen nær familie til
at du vanligvis utfører ekstra omsorgsarbeid?

Ja, stor’ satt daglig Ja, av og til Nei

0°
10.4 Har duldin familie hjemmehjelp JA NEI

eller hjemmesykeplele” Q EJ

JA NEI Evt. alder ved død

10.SLover din mor? LI 0

10.6 Lever din far? [1 0

T11 MOBILTELEFON
11.1 Disponerer du (eier, leier el.) mobiltelefon’?

Ja. hale tide, Ja, av og Iii Nei

1i 02 03
Hv15 JA:
Hva bruker du moblitetefonen til, og hvor ofte

bruker du den? (Sett off kryss for hver linje)
Antatt ganger par degn

30 eller 10-25 2.9 i eller
(bro mindre

Samtaler 0 0 LI 0
Teirabsetdinger. 0 fl LI 0

I 2 3 4

12.2 Hvis du fremdeles har menstruasjon eller er gravid:
Hvilken dato startet din siste menetruasjon?

Dag Måned Ar

T

12.3 Hvis du ikke lenger har menstruasjon; hvorfor
mistet du menstruasjonen? (Sett ett kryss)

Den stoppet av seg selv

Operasjon pâ livmoren

Opererte bort begge eggstokkene

Annen grunn (f.eks. stråling, cellegitt-behandling)

12.4 Bruker du eller har du brukt reseptpliktiçi JA NEI
østrogen (tabletter eller plaster)? 0 0

HvIs JA:
Hvor gammel var du
da du begynte med øntrogan? år

Hvis du har sluttet å bruke øslrogen,
Hvor gammel var du
da du sluttet med østrogen? år

12,5 Bruker du eller har du brukt p-plller?..

Hvis JA:
Hvor gammel var du da du
begynte med p.piller?

Hvor mange år har du
år til sammen brukt p-piller? Antall år

Dersom du har født:
år Hvor mange år brukte du p-ptller

for forsto fødsel? Antall år

Hvis du sluttet å bruke p-pliler:
Hvor gammel var du da du sluttet?.,..,,

12.6 Når du ser bort fra svangerskap og
barselsperiode, har du noen gang JA NEI

vært blødningsfri i minst 6 måneder? LI 0

Hvis JA:
Hvor mange ganger? ganger

jj 12.7 Hvordan er biødningsforholdorie for deg nå?

0 Jeg har Ikke hatt blødninger det siste året

0
Jeg har regelmessige bltadnlnger.............

Jeg har uregeimessige blødninger

12.1 Hvis du har fedt barn, fyll ut hvert barna fødseisår, og
hvor mange måneder du ammet etter fødselen.

(Hvis du ikke emrnef, skriv 0) Antall rnnd
irred

Barn: Fcrdsals.lr: enrrnl,tg:

1. barn

2. barn

3. barn

4. barn

5. barn

6. barn

(Hvis flere barn, bruk ekstra ar*)

T
Pågikk selve bledningon omtrent JA NEI
like mange dager hver gang? 0 0
Hvor mange dager varte en typisk §
monatruasjonsbledning? dager f

Hjertetnfarkt (sår på hjertet) 0 LI 0
Mgirra peclorb (hjertelrtarrpo) 0 LI Li
Høyt bbdtrykk 0 LI fl
Utvidet hovedpulsåre I rnagen 0 0 0
Magn-/boMingertarm-sår.... 0 LI fl
Lårhaisbrudd 0 fl fl
Psykisise plager 0 fl fl
Allergi 0 LI LI
Slitasjealki (arirose) fl Li LI
Aidersdamens fl EI LI

10.2 Hvor mange søsken og barn har du?
Brødre Seotro Barn

Antall

Ingen
av åssa

000
000
000
000
000
000
000
000
LiOfi
000

Lii

02

04

JA NEI
00

år

Lii

02

03

12.8 Da du var i 25-29 årseideran, hvor mange dager
var det vanligvis mellom starten på to blødninger?

MInimum Malrsimurn
Vet Ikke

dager dager LI
8
I

5

Takk for hjelpen!
Husk å postlegge skjemaot I dag!

0



Appendix 4

International Ciassification of disease, ninth and tenth revisjon





Main ICD- 9 codes

275.0 Hereditary hacmochromatosis

482 Bacterial pneumonia

e.g 482.9 Pneumonia unspecified

490 Bronchitis

571. 0-9 Chronic Liver disease and cirrhosis

573. 0-9 Othcr disorders of liver

e.g 573.3 Hepatitis, toxcis

584 Acute renal failure

e.g 584.9 Renal failure, acute, unspecified

ICD-10 code

E 83.1 Hereditary haemochromatosis





Appendix 5
Geographic areas in SAMINOR





Inland areas; municipalities and smaller districts

Røros (Brekken distnct)
Snåsa (Vinje district)
Røyrvik
Namskogan (Trones og Furuly districts)
Narvik (Vassdalen district)
Grane (Majavatn district)
Hattijelidal (Hattfjelidal district)
Kautokeino
Karasjok
Tana (Sirma, Polmak, Tana Bru og Alleknjarg districts)

Coast areas; municipalities and smaller districts

Tysord
Evenes
Skånland
Lavangen
Lyngen
Storf]ord
Kåfjord
Kvænangen
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
Ann Ragnhild Broderstad, Marita Melhus, Eiliv Lund

Centre for Smi Health Research. University of Tromsø, Tromsø, Norway

il

The Norwegian governmcnt hat ratified the Såmi at thc

indigcnous people in Norway (1). Thc Sâmi live in the

northern regions of Fennoscandia in what today com

prises the northern area of Norway, Sweden, Finland

and Rusaia’s Kola Peninsula. No exaet overview over

the total number of Såmi cxists. Thc size of thc Såmi

population has been rcckoned to be approximately

75 000—lOO 000, hut estimates vary in accordance with

critcria uscd such at genetic heritage, mother tongue

and sense of helonging to the Såmi. In Norway,

research to understand hcalth issues specifically for thc

Sâmi peoples has been lacking. This situation is now

changing.
Iron deficiency is one of the most severe and impor

tant nutritional dcficiencies in the world today, both in

industrialised as well as developing countrics (2—4). 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, iron dcticiency

or ovcrload is established. Iron deficiency is caused by

several factors such as menstrual losses in fertile

women, occult bleeding or a diet low in iron (5). Tron

deficiency affects several body functions even when

anaemia has not developed (6). Immune status and

morbidity of all age groups are adversely affccted by

iron dclicicncy. On the other hand, iron overload can

cause organ damage in severe cases (7). Inhcritance

e.g. hereditary haemochromatosis, thalassaemia major

and blood transfusion can cause severe iron

accumulation.

Abstract

Objectives: Northern Norway consists of a multiethnic population of Såmi and non-Såmi. 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 Såmi 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 154.8% of the invited samplel. A questionnaire delivered

at attendance had several questions on family background language and self-perceived ethnicity. Results:

Såmi men and women living in the inland areas had significantly higher mean s-ferritin than non-Såmi living

in the same area (P < 0.0001). The inland Såmi also had significantly higher s-ferritin than the coastal Smi

and non-Såmi populations, both genders IP < 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 residenis 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. Ihere were also difterences in iron

levels between Såmi and non-Såmi groups at the inland areas. Iron levels are influenced by lifestyle

factors. The observed ditferences in iron levels might therefore be explained by nutritional habits.
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Iron status in a multiethnic population in riorthern Norway Broderstad et eL

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 dcscribing the iron status in a Norwegian
population has not bccn collected. Our study in northern
Norway, with focus on different ethnic categories, is
therefore thc first to clarify iron status in a Sâmi vs.
non-Såmi population.

Thc aim of this study was i) to evaluate the iron status
in an ethnically diverse population in northern Norway,
with focus on geographic residence and ethnicity and ii)
investigate whether iron status was infiuenced by life
style.

Material

A cross-sectional population-based study of hcalth and
living conditions in areas with a mixed Såmi and non
Sâmi 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 Såmi
Health Rescarch, Institute of Community Mcdicinc at
thc University of Tromsø, 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 dctail by Lund et al. (8).

Subjects

In total, 16 538 men and women agcd 36—79 yr partici
pated in thc SAMINOR study and gave informed con
sent to medical research, a response rate of 60.9%.
Participation ratcs at the coast and in inland areas were
59.6% and 65.5% respcctively. More women than men
participated in the survcy, 65.6% vs. 56.6%. In total,
15 612 contributed with blood samples and gave consent
to thcir blood being used in medical research. Informa
tion about ethnic belonging, s-ferritin and transferrin sat
uration were availablc in 14 873 persons (54.8% of the
invited sample). Såmi affiliation was reported in 5141
people (35%).

Screening

Body weight (in kg, one decimal) and height (in cm, one
decimal) was nseasured with clcctronic height and weight
Scales. Body mass mdcx (BMI) was based on measure
ments of weight and height, and calculated as body
wcight in kg/body height in m2.

Non-fasting blood samples wcrc obtained at admis
sion. Blood samples were drawn by vcnopuncture at

normal venous pressure in sitting position. Serum was
separated immediately and s-fcrritin, s-iron and trans
ferrin were measured directly. S-fcrritin was measured
on a Hitachi Modular P analyser from Roche Diagnos
tics, Mannhcim, Germany. All reagents were purchased
from the same company. S-ferritin was measured with
a turbidimetric assay, and calibrated using Cfas Pro
teins catalogue no 1661400 with several Lot numbers in
the period 2003—2004. In an effort to harmonisc s-fcrri
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 pcriod of
November 2003—February 2004 and, a factor of 0.75 in
the period of Fcbruary 2004—January 2004. The Cfas
Protein catalogue no 1355279 is calibrated against thc
WHO International Ferritin Standard. Thc ferritin
method is standard against NIBSC Reagents for ferritin
(human splcen — 80/578). CV inter-assay was 4.2%.
CV intra-assay, 3.9%.

Transferrin was rcportcd in g/L, and serum TIBC
(total iron binding capacity) was calculated as s-TIBC
.smol/L 25.lx s-transferrin. Transferrin saturation
(%) was calculated as lOOx (serum-ironJTIBC).

Moderate iron ovcrload is defined as s-fcrritin
> 500 ig/L and transferrin saturation > 60% according
to the haemochromatosis action programme by thc Nor
wegian Society of Haematology (9). Severe iron overload
is delined as s-ferritin > 1000 ig/L and transferrin satu
ration >70%. Iron depletion is defined as s-ferritin
<13 .lg/L, which is corresponding to thc WHO standard
and earlier surveys (3, 10, Il).

C-reactive protein (CRP) concentrations wcrc
measured with a turbidimetric assay. The method was
standardised against 470 (RPPHS — rcfcrence preparation
for proteins in human serum).

Consumption of alcohol

The questionnaire contained eight questions about how
frequently alcohol was consumed. Wc chose to merge thc
answcrs into three categories in the analysis: ‘abstainer/
not this ycar’, ‘seldom to oncc a week’ and ‘two or more
times a weck’.

Smoking habit

Questions about smoking habits were divided into thrcc
categories: ‘daily smoker’. ‘former smoker’ and ‘nevcr
smoked’.

Ethnicity

We performed stratified analyses for i) Såmi I (Sâmi
language for thrce generations); ii) Simi II (at least onc

2
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Sâmi indicator, language or ethnicity); and iii) the

remaining population, non-Sâmi. Each of thesc groups

was divided into inland and coastal domiciles.

Ethics

The study was accrcditcd by the Regional Board of

Rcseareh Ethics in northcrn Norway and is in accor
dance with the Helsinki Deciaration of 1975. The

National Data Protcction Authority (Datatilsynet) gave

approval for storing of individuals’ information and for

later linkages.

Statistical analyses

Analyses werc stratified for gender, cthnic groups and

gcographic residences. The Sharpiro—Wilk test was uti

lised to examine the normal distribution of data. Distri

butions for s-ferritin showed positive skewness, thereforc

s-ferritin values were logarithmically transformed and

henee replaced by log e (ferritin). S-ferritin values were

log — normally distributed. Transfcrrin saturation was

normally distributed.

S-ferritin was presentcd as geometric mean and corre

sponding 95% eontidence interval. Transferrin saturation

was prcsented ss mean and corresponding 95% confi

dencc interval. Analyses of variance (AN0vA) wcre used

to tcst for differences in iron levels between geographic

residences, adjusted for age gloups and ethnicity. Corre

lation between CRP and s-ferritin was assessed by Pear

son’s correlation coefficient (r). S-ferritin was the

dcpendent variable in a predefined multiple regression

model and analyses were performed separately for each

gender.
We used the SAS statistical software package version

9.1 (SAS Institute mc., Cary. NC, USA).

Results

Table I shows scx-speeifie characteristics at serccning,

stratified for the different ethnic groups and geographic

areas. For men, daily smoking was most pronounced

among the Sâmi I group both in thc inland and at the

coast, about 36% and 34%, respeetively. Consumption

of alcohol was more common among non-Sâmi indivi

duals compared with thc Sâmi I group. Moreover,

Table i Age, BMI, prevalence at smoking and &cohol consumption In men and womon stratitied for ethnicity and geographic residences. The

SAMINOR survey In = 14 873)1

Inland Coast

Sémi I Sdmi II Non-Sémi Sdmi I Sdmt Il Non-Sami

Men (fl) 452 217 690 365 1430 4001

Age (yr)2 54 154—55) 52 (51—53) 56 156—571 59 158—60) 55 154—551 54 154—551

BMI (kg/m2)23 28 128—281 29 128—291 28 [28—281 28 (27—281 28 127—281 28 27—281

Smaking habit in percent4

Daily smaker 36.0 30.7 21.5 34.2 32.4 32 3

Former smaker 40.5 36.0 42.1 41 7 41 4 404

Never smoked 23 5 33.3 36.5 24 1 26.2 27 3

Alcohol consumptlon in

percent4
Abstainer/not this year 18.3 8.9 7.3 20 11.5 9.8

Se)dom to once a week 75.6 77.8 80.7 74.4 76.6 75,5

>Two times weekly 6.1 133 12.0 5.6 11.9 147

Women (fl) 516 218 793 329 1405 4457

Age (yr)2 54 153—551 52 150—531 55 [54—56) 58 [57—59) 54 153—541 54 154—551

BM) (kg/m2(23 29)29—301 28 127—281 28 128—281 28128-291 28128-281 27 [27—271

Smoking habit in percent4

Daily smaker 28.1 37.1 24.7 29.0 35.2 326

Former smaker 25.5 27.4 25.3 30.8 32.1 31.5

Never smoked 46 4 35.5 50.0 40 2 32.7 35.9

Alcohol consumptlan in

percent4
Abstainer/not this year 43.8 24 1 17.2 41 9 22.2 18.5

Seldom to once a week 54.9 69 77 56 6 72.6 72 5

>Two times weekly 1.3 6.9 5.9 1.6 5.2 9

Subgroups may flat total ta 14 873, due to missing values.
2 Mean (95% corifidence intervall

Body mass index (kg/m2(.

Per cent at particlpants.

) 2007 The Aathors
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Table 2 S-ferritirr in 14 873 partlclpants in SAMINOR survey in northern Norway.

Values are presented ss mean [95% confidence nterval[.
Test for differences between geogrephic areas adjusled for age anci ethnicity.

2 Test for differences betweon age groups.

women in general drank less than men in all cthnic cate
gories (<0.0001).

Population distribution at s-ferritin and transferrin
saturation

Both mean s-ferritin and mean transferrin saturation
were significantly higher for men than for women mdc
pendent of ethnic affiliation. Mean s-fcrritin levels by age
group, ethnicity and gcographic category (both genders)
are shown in Table 2. Regardless of ethnicity, s-ferritin
levels for men, declined with advancing age after the
6Oth 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 7Oth yr of age s-ferritin levels
also dccrcased in women.

Transferrin saturation showed less variation than s
ferritin both among men and women. Age groups are
therefore merged into two groups, before and after the
age of 50 (Table 3). However. significant differences in
mean transferrin saturation between geographic areas
were demonstrated in both genders, adjusted for age and
ethnicity.

Iron overload

Moderate iron overload was shown in two men at the
inland and eight men at the coast. One woman at the
inland bad moderate overload and none at the coast. S
ferritin > 1000 >ig/L was found in six men, between the

ages of 41 and 57 yr. Three of these participants had
transferrin saturation higher than 70%. One woman,
aged 76 yr, was observed with s-ferritin 1014 tg/L and
transferrin saturation 33%.

Iron depletion

Figure I present thc prevalencc of depleted iron stores
for men and women according to ethnicity and geo
graphic residence. The prevalence of iron depletion was
in general low in the male population. Women had
higher prevalence of iron depletion than men. Differenccs
between groups are small when stratified for gender,
ethnicity and geographic residence.

cap

In total, seven men (0.09%) and five women (0.06%)
bad CRP > 100. None of thcm had s-ferritin
>300 jig/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 ig/L had CRP < 10.

Other elements that influence iron levels

Table 4 presents the relative changes of s-fcrritin by age,
ethnic groups, geographic area, BMI. smoking and alco
hol consumption from thc multiple linear regression
analysis. The Smi I group had significantly higher mean

S-ferritin (pg/L>

Inland Coast

Sdmi Sdmi il Non-Sémi S4mi I Sémi II Non-Sdmi P-value1

Men (fl) 452 217 690 365 1430 4001
Age (yr>

36—39 157 129—1911 129>106—158> 119 98—145] 121 >93—158> 98 (88—109> 111 1105—1181 <00001
40—49 148>131—1691 117(98—139l 1281116—1411 100179—1271 108l101—1151 1071103—1111
50—59 136 >121—152] 124 [100—1541 122 [110—1361 104 >93—116> 108 1101—1151 1071103—111>
60—69 108 [92—126] 109 >77—155> 95 183—1071 79 [67—95> 80>73—881 87 183-92>
70—79 88 167—1161 77 [52—114> 70 160—821 67 [55—Bli 66>58—77> 63 159—691
P-va>ue2 <0.0001 <0.0001 <0.0001 <0 0001 <0.0001 <0.0001

Women In) 516 218 793 329 1405 4457
Ago (yr>

36-39 30 >23—38] 43 135—521 26 121—321 24 115—381 26123—301 28 [26-301 0.0019
40—49 35 131—40] 28 >23—34> 30126-341 25 21—31> 26 [24—291 26125-281
50—59 61 153—701 52 142-651 49 144—55] 51 >43—60] 51 [47—55> 50 [48—521
60—69 97 84—1 1 il 74 [57—951 62 156—69] 72 >60—86] 59 [54—65> 61 >58—64>
70—79 79 >63—99> 39 [24—651 56 147—66> 58 [46—731 46 >41—52> 55 [51—59>
P-value2 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

4
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Table 3 Transferrin saturation in 14 873 participants in the SAMINOR survey in northern Norway

Transferrin saturation 1%)

Inland Coast

Sdmi I S4mi II Non-Sdmi Sâmi I Sâmi II Non-S4mi P-value’

Men In) 452 217 690 365 1430 4001

Age (yr)
36—49 30 129—321 31 129—331 31 129—321 28 [26—31) 29 28—29) 29(29—30) <0.0001

50—79 30 129—311 29 127—311 31 [30—32! 29 127—301 29 (28—291 29 [29—301

P-value2 0.47 0.11 0.70 087 097 0.69

Women In) 516 218 793 329 1405 4457

Age (yr)
36—49 25 124—271 28 125—301 27 [26-291 24 22—261 25 (24—261 26 [26—271 0,04

50-79 27 25—28! 28 (26—30) 27 26—28! 27 26—28! 26 [25—27] 27 (27—27!

P-value2 0.18 072 092 0.028 0.06 0.02

Values are presented as mean [95% confidence interval).

Test for diflerences between geographic areas adjusted for age and ethnicity.
2 Test for differences between age groups.

Prevalence 0! depleted iron stores

\Ç’ \ O°’ C
\ 4

‘_ I I
Figure i Preva)ence of depleted iron stores.

O Men

• Women

s-fcrritin levels than thc non-Såmi group (both genders).

Also participants living at thc inland had significantly

highcr s-ferritin than individuals at thc coast. For men,

age was negatively associated with s-ferritin after thc

6Oth yr of age. For womcn s-ferritin was positively asso

ciated with increasing age after the 5Oth yr of age.

For both genders, bcing underweight (<18.5 kg/m2)

had no itnpact on s-fcrritin. Being overwcight (25—

29 kg/m2) or obese (>30 kg/m2) was positively associ

ated with s-ferritin levels when compared with reference

group (18.5—25 kg/m2) for both men and women.

For men, present and previous smoking was negatively

associated with s-ferritin levels when compared with no

smoking. In womcn. smoking bad no impact on s-ferritin.

Alcohol shows considcrable positive association to s-fcrri

tin lcvels in men and women. The effect incrcased with

increasing consumption. Coffee consumption, and for

women the number of childbirths. were considered (as

confoundcrs), but were not added to the model as they did

not change the associations prescnted in Table 4.

Discussion

The subjects available for iron analyses were all partici

pants in a population-based study, SAMINOR, with

both Sâmi and non-Sâmi participants. The survey con

sists of a largc numbcr of participants, of which the Såmi

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 Sâmi people living in thc inland areas and

speaking Sâmi through threc gencrations had the highest

mcan levels of s-fcrritin. At the inland, participants had

higher mean transferrin saturation than individuals at

the coast, independent of ethnicity.

In northern Norway, there has bccn substantial inter

action between the Sâmi and non-Sâmi population for

several decades. However, Sâmi language is almost exclu

sively spoken by persons with Såmi affiliation. The use

of Såmi language is thercfore a good indicator of Såmi

heritage. The Såmi people have their own culture with

many different traditions. Nutrition is to a great extcnd

affcctcd by habits and culture. In relation to occupa

tional cxpansion. traditions are changing, which affect

the dietary pattcrns. Socioeconomic dcvelopmcnt and

general health status do also influence on iron status

(12—14). Previous studies have reported considerable dif

ferenccs in iron status betwcen the indigenous Greenland

population and the Danish population, mainly becau.se

of differenees in dietary iron intake (15).

The s-ferritin levd is the most specific biochcmical test

that correlates with total body iron stores. S-ferritin has

becn used as key parameter in several epidcmiological

0 2007 The Authors
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Mutually adjusted for each of the other variables. men and women separately.
2 95% confidence interval,

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 rcflcct iron overload, infcction or
infiammation. Interpretation of s-fcrritin levels is thus
problcmatic in populations in which the incidence of
infcction or inifammation 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 thc analysis. S-ferritin measure
ment is thc prcfcrrcd mcthod for detecting depleted 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 female popula
tion was in the age group 36—39 yr.

Wc also used transfcrrin saturation, because elevated
s-ferritin levels can be affected by acute diseases more
than transferrin saturation when prevalence of high iron
stores and depletion was calculated.

Iron status

Tbe present study showed significant gender differences
for s-fcrritin and transferrin saturation in all ethnic
groups. The dccline in s-ferritin levd in the oldest age

groups, is also reported in an carlier iron study in a mul
tiethnic population with inhabitants of Norwegian, Finn
ish and Såmi origin in northern Norway (17). Similar
variations have been reported for hacmoglobin in elderly
men in a population survey from Tromsø municipality,
northern Norway (18). Thcsc rcsults are in contrast to
previous studiet on iron markers in indigenous Green
landers, which reported that s-ferritin levels continue to
increasc with age in the Greenlandic hunter population
(15). This is explained by high consumption of high bio
available iron. Wc do not know the reason for the
decline in s-ferritin and haemoglobin with age in north
ern Norway, especially for men. However, both s-ferritin
and haemoglobin are infiuenced by nutritional sources
containing vitamin C such as vegetables. In general,
thcre is traditionally low consumption of fruit and vege
tables among inhabitants in the northernmost part of
Norway, especially among thc elderly (19).

Influence of lifestyle factors

The traditional inland diet, is rich in meat from reindeer
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 elk (20). At
the same time changes from thc traditional dietary pat

Table 4 Off ect on serum ferritin by age, ethnicity, geography and lifestyle factors

Womeri In = 7356) Men In = 6928)

Relative effect Relative effect
on ferritin1 95% CI2 P-value on ferritin1 95% Cl2 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-Sémi Reference group
Sdmi II 1.01 0.94—1.03 0.70 0.99 0.96—1.04 0.78
Såmi I 1.17 1.09—1.25 <0.0001 1.11 1.05—1.18 0 0002

Coast Reference group
Inland 1 09 1.04—1.15 <0.0008 1.14 1.12—1.20 <0.0001

BMI )kg/m2)

1 8.5—25 Reference group

<18.5 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 1.15 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—1.09 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 Reterence group
Low intake3 1.16 1.11—1.22 <0.0001 1.28 1.21—1.35 <0.0001
High intakt4 1.37 1.26—1.49 <0.0001 1.45 1.36—1.57 <0.0001

© 2007 The Authsr
Journal compilation © 2007 Hlackwell Munksgaard



Brocierstad et at. Iron status in a multiethnic population in northern Norway

terns towards a more Western diet are prevalent in the

youngest part of thc population, espccially among the

coastal adolesccnts (21). Thc diet do influencc on BMI.

Mean BMI was above thc WHO classification of over

weight in all ethnic groups. for both genders. Previous

studies have reported ihat s-ferritin increascs, and transfer

rin saturation decreases, with increasing BMI (17, 22). Our

study reports a positive association betwecn BMI and s

ferritin when BMI excecds 25 kg/m2,which is defined as

obesity by WHO (23). This association is described in ear

lier cross-sectional studies and may be due to hver cdl

damage (22). Present smoking has a significant positive

association on s-ferritin, but only for men. Alcohol intake

increases mean s-fcrritin and may be due to incrcased iron

absorption or hver damage (11). Howevcr, high mean s

ferritin levd among thc Sâmi groups can not be cxplained

by high alcohol consumption among the Sâmi partici

pants. The proportion of abstainers is more prevalent

among the Sâmi I than the non-Simi group. Frequent use

of ahcohol (two or more time a week) is also higher in the

non-Såmi population. Our results are consistent with ear

lier 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 infcction or infiam

mation was not prevalent in thc study population. This

strengthcns our hypothesis that dietary habits at thc inland

have high content of heam rich mcat.

Finally, the observed variation in s-ferritin can also be

explained by other factors not taken into account in tbis

survey.

Conclusions

The results from our analyses indicate that iron levels in

rural areas in northern Norway are to a considerably

extent influenced by lifestyle factors. It is only at inland

that differences in iron levels between Sâmi and non

Såmi groups are visible. The differenees in s-ferritin lov

ds can thercfore be explained by continuous high con

sumption of high bioavailablc iron for the inland Sâmi I

group. At the coastal settlen,ents, sea fish are still the

traditional diet for all inhabitants, which explain the lack

of difTerence in iron levels between the ethnic categories.

Further analyses on nutritional habits are necessary to

confirm thcse findings. Thcre is no reason to believe that

the Sâmi as a group of people have different iron metab

olism than the non-Såmi.

Acknowledgements

We are indebted to the participants in the SAMINOR

study who made this research possible. We would also

like to thank Lisbeth Hansen and thc resi of the staff at

the Department of Clinical Chemistry, University Hospi

tal of northern Norway, for technical assistant and care

ful evaluation of the blood examination. Funding for

this projeet was provided by thc Norwegian Ministry of

Health.

References

I. Office of the United Nations High Commissioner for

Human Rights. ILO Conrentian No. 169 from 1989

Concerning Aboriginal I’opulations and Tribal People in

Independent Nations [WWW docunsent]. URL http://
wwwunhchr.ch/html!menu3/b/62.htm [accessed on

17 August 2007].
2. WHO. Nutritional Anaemias. Report ola WHO Scientfic

Group. WHO Tech Rep Ser 1968;405: i-57.

3. WHO/UNICEF/UN1.J (2001). iron deJiriency anae,nia:

assess,nent, prerention. and control. A guide for progranurw

managers (WHO!NHD/0l.3). World Health Organisation,

Geneva.
4. Flercberg S, Preziosi P, Galan P. Iron dehlciency in

Europe. Public FIealth Narr 20014:537-45.

5. Hallberg L, Hulten L, Bengtsson C, Lapidus L, Lindstedt

G. lron balance in menstruating women. Eur J Clin Nurr

1995:49:200—7.
6. Scrimshaw NS. Functional significance of iron deficiency:

an overview. In: Enwonwu CO, ed. Annual Nutritional

Workshop Serier, Vol III. Functional Significance oJ Iron

Deficiencv. Nashville, TN: Meharry Medical College,

1990:1—13.
7. Niederau C, Strohmeyer GW, Stremmel W. Epidemiologi,

chinical spectrum and prognosis of hemochromatosis. Adv

Exp Med Biol 1994:356:293—302.
8. Lund E, Melhus M, Hansen KL, Nystad T, Broderstad

AR, Selmer R, Lund-Larsen PG. Population-based study

of health and hiving conditions in areas with both Sami

and Norwegian populations — The SAMINOR Study. mr
J Circumpolar health 2007:66:89—184.

9. Knutsen H, Hammerstrøm J. (2003) Iiandlingsprogra,n for

hemokrornatose [WWW document]. U RL http://www.

legeforeningenno (in Norwegian).

10. Milman N, Ovesen L, Byg KE, Graudal N. Iron status in

Danes updated 1994. 1: prevalence of iron deficiency and

iron overload in 1332 men aged 40—70 years. Ann flematol

I 999;78:393—400.
11. Milman N, Byg KE, Ovesen L. Iron status in Danes 1994.

II: prevalence of iron deficiency and iron overload in 1319

Danish women aged 40-70 years. Ann Hematol
2000:79:612—21.

12. Milman N, Byg KE, Mulvald G, Pedersen HS, Iljerreg

aard P. Haemoghobin concentration appear to be lower in

indigenous Greenlanders thari in Danes: assessment of

haemoglobin in 234 Greenlanders and in 2804 Danes. Eur

i Haeniatol 2001 ;67:23—9.
13. Whitfield JB, Treloar S, Zhu G, Powell LW, Martin NG.

Relative importance of female-specifie and

© 2007 The Authors
Jourr,al cornptalion © 2007 Blackwell Munksgaard 7



tron status in a multiethnic population in northern Norway Brocierstad et aI.

non-female-specific efTects on variation in iron stores
between women. Br J ifaernarol 2003:120:860—6.

14. Milman N, KirchholT M. Relationship between serum
ferritin, alcohol intake, and social status in 2235 Danish
men and women. Ann h’ernatol 1996;72:146—51.

15. Milman N, Byg KE, Mulvad G, Pedersen HS, Bjerregaard
P. Iron status markers in 224 indigenous Greenlanders:
influence of age, residence and traditional foods. Eur J
Haeniatol 2001;66:1 15—25.

16. Milman N. Serum ferritin in Danes: studies of iron Status
from infancy to old age, during blood donation and preg
nancy. Int J Hernatol 1996:63:103—35.

17. Broderstad AR, Smith-Sivertsen T, Dahi SIM, Ingebretsen
OC, Lund E. Serum level of iron in Sør-Varanger,
Northern Norway — an iron mining municipality. ml j

Cireumpolar health 2006:65:432—42.
18. Skjelbakken Lanbakk fl. DahI IMS. Løchen M-L.

Haemoglobin and ariaemia In a gender perspective: the
Tromsø Study. Eur i Haematol 2005;74:381—8.

19. Nilsen H, Utsi E, Bonaa KH. Dietary and nutrient of a
Sâmi populalion living in traditional reindeer herding
areas in north Norway. Comparisons with a group of
Norwegians. lot J Circunzpolar health 1999:58:120—33.

20. Mattilsynet (2006). Sosial-og hel.sedeparte,nentet og
Unit’er.sitetel i Oslo Marvaretahellen [WWW document].

URL http://matportalen.no/matvaretabellen
(in Norwegian).

21. Brox 3, Bjemstad E, Olaussen K. Hemoglobin, iron.
nutrion and life-style among adolescents in a coastal and
inland community in northem Norway. In! i Circuntpolar
Health 2003;62:130—141.

22. Moirattd R, Mortaji AM. Loreal 0, Paillard F, Brissot P,
Deugnier Y. A new syndrome of hver iron overload with
normal transferrin saturation. Laneet I 997;349:95—7.

23. World Health Organisation (WHO). Ohesity: Prevention
and Managing lite Global Epidemic. Report of a IVHO
Consultation. WHO Tech Rep Ser 2000;894: 1-253.

24. Bakken K, Melhus M, Lund E. Use of hypnotics in Såmi
and non-Sânii populations in northem Norway. ml i
Circumpolar Health 2006:65:261—70.

25. Spein AR, Sexton H, Kvernmo SE. Longitudinal drinking
patterns in indigenous Sami and non-indigenous youth in
northem Norway. J Eihn Subst Ahuse 2006;5:103—17.

© 2007 The Asthors
Journal compiatos © 2007 Blackwell Munksgaard



I..

et





Original Articie

Traditionai food patterns protect against iron deficiency in a multiethnic

population in mid and northern Norway. The SAMINOR study

Authors:

Ann Ragnhild Broderstad

Marita Melhus

Magritt Brustad

Eiliv Lund

1. Centre for Sâmi Health Research, University of Tromsø, Norway

Correspondence:

Ann Ragnhild Broderstad

Centre for Sâmi Health Research

Institute ofCommunity Medicine, University of Tromsø

N-9037 Tromsø

Norway

e-mail: Ann.Ragnhild.Broderstad(ism.uit.no

Telephone +47 776 44000 I +47 7846 89 00 Fax +47 78 46 89 10/ +47 76985021

Running title: Iron status and dietary patterns in the Smi population

Sources of financial support

Funding for this project was provided by the Norwegian Ministry ofHealth.

Acknowledgements

We are indebted to the participants in the SAMINOR study who made this research possible.

We would also like to thank the staff at the Departmcnt of Clinical Chemistry, University

Hospital ofNortherri Norway, for technical assistant and careful evaluation ofthe blood

examination.



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 pattems, in conneetion with

ethnicity, geographic settiement and some lifestyle factors.

Melhods

In 2003-2004 a cross sectional study ofhealth and living conditions, SAMINOR, was performed in northem

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 “westemized, traditional marine”. These

dietary patterns are used to assess the effect of food habits on iron stores.

Results

The dietary pattem labelled “reindeer” had signiflcantly higher mean s-ferritin. This pattern was highly

represented by subjects with three generations of Såmi language (Såmi I). The prevalence of depleted iron

stores, s-ferritin < 13 sg/t, 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 Såmi and non-Såmi can be explained by food habits, age and

obesity. In men, traditional food habits witb intake ofreindeer mest eliminate the association ofethnicity. 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, Såmi, Norwegian, diet, traditional food, SAMINOR
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Traditional food patterns protect agalust iron deficiency in a multiethnic

population in mid and northern Norway. The SAMINOR study

Introduction

The Norwegian government has ratified the Såmi people as the indigenous people in Norway.

The Sâmi live in the northern part of Scandmavia and the Kola Peninsula in Russia. Norway

has the greatest proportion ofthe total Såmi 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 Såmi and non

Simi inhabitants in mid and northern Norway, described differences in iron levels between

Sâmi and non-Sâmi populations 2 The inland Såmi had significantly higher s-ferritin than the

coastal Såmi and non-Sâmi populations, in both genders. Also, mean transferrin saturation

was higher for the inland residents especially for the male participants.

In northem Norway there has been substantial interaction between the Sâmi and the non-Såmi

populations for several generations. However, some special characteristics in dietary

traditions have influenced the Sâmi dietary habits, such as high consumption of reindeer meat

for the Såmi 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 2-5 S-apoferritin is a part ofmeasured 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 infiammation

was not prevalent in the study population. High mean iron levels among the Sâmi groups

could not be explained by high alcohol consumption among the Såmi participants, who

consumed less alcohol than the non-Simi participants. The most obvious explanation of
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differences in iron levels between the different ethnic groups is therefore differenccs 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 Såmi and Norwegian participants in the SAMINOR

survey.
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Methods

The SAMINOR study

A cross-sectional population based study of health and living conditions in areas with a mixed

Såmi and non-Sâmi population, the SAMINOR study, was carried out in mid- and northern

Norway in 2003-2004. The SAMfNOR study covered the population in municipalities in

Norway where more than 5 to 10 % ofthe population reported to be Sâmi in the 1970 Census

In addition, some selected districts were included from municipalities with an overall Iower

proportion ofsubjects with Smi ethnicity. The SAMTNOR study was the responsibility of

Centre for Sâmi Health Research, Institute ofCornmunity Medicine at the University of

Tromsø, in collaboration with the National Screening Program for Cardiovascular Diseases,

SHUS, now incorporated into the National Institute ofPublic Health. The material was

collected from January 2003 till April 2004. The study is described in detail by Lund et al .

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 %, respectivcly. 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 adniission. Blood samples were drawn by

venopuncture at normal venous pressure in sitting position. Serum was separated immediately
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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 penod of

November 2003 - February 2004 and, a factor of 0.75 in the period ofFebruary 2004 -

January 2004. Tbe Cfas Protein catalogue no. 1355279 is calibrated against the V/HO

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 ofiron levels when association

with independent variables was performed. Tron depletion is defined as s-ferritin < 13 jtg/l

consistent with earlier surveys 8 The V/HO define s-ferritin < 15 tg/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)2.According to V/HO underweight is

defined as BMI < 18.5 kg/m2 10, standard weight as between 18.5 — 24.9 kg/m2,overweight as

between 25 — 29.9 kg/m2 and obese as> 30 kglm2.

Dietarv habits

Information concerning consumption of different foods, both modern and traditional, was

obtained through questionnaircs with a food frequency design. The food questionnaire has

been describcd in detail by Brustad et al. . Based on factor and ciuster analyses from 56

different food variables, Brustad et al. defined five different dietary pattems; “reindeer”,

“fish”, “average”, “fruit and vegetables”, and “westemized, 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 curedisalted fish. The use ofboiled (non
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filtered) coffee was also frequent in this ciuster. 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 “averagc” and charactensed 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 ofboth 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 hver and hard roe, in

addition to whale meat and filtered coffee. These dietary patterns are used to assess the effect

offood habits on iron stores.

Ethnicity

The sample was divided into three ethnic groups: 1. Såmi I - Såmi language for three

generations (all grandparents, both parents and the participants used Såmi as home language)

2. Sämi II - mixed group with Sâmi and non-Såmi affiliation (at least one Såmi mdicator as

Siimi language, ethnic background or self-perceived ethnicity) and 3.The remaining

population, non - Såmi. 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 Såmi consultant at the Board. The survey is in accordance with the Helsinki Declaration

of 1975. Tbe National Data Protection Authority (Datatilsynet) gave approval for storing of

individuals’ information and for later linkages.
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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 mc., Cary, NC, USA).
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Results

Table i shows seleeted characteristics ofthe study sample. Såmi affihiation was reported in

4932 participants (34%) where s-femtin was available. Almost 80 % ofthe mdividuals had

BMIs higher than 24.9 kg/m2.The portion of individuals with a BMI higher than 24.9 kg/m2

was approximately equally distributed between men and women. Mean s-ferritin for men and

women were 99 ig/1 (95% CI; 97-101) and 42 jigll (95% CI; 41-43), respectively.

Distribution ofs-ferritin

Mean s-ferritin was significantly higher for men than for women independent of ethnic

affihiation. 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 ofmenopause for women. Regardiess 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 levd among inland

participants compared to residents at the coast (both genders). For inland men, the Såmi I

group aged 36 —49 yr, bad significantly higher mean s-ferritin than the Såmi II group,

(Tukey-Kramer test). In the age group 50 — 79 yr the Sâmi I group had significantly higher

mean s-ferritin than the non-Sâmi group (Tukey-Kramer test). For inland women, the Sâmi I

group after the age of 50 had significantly higher mean s-ferritin than the Sâmi II and non

Sâmi 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 dietaiy patterns

Table 3 presents the effects on s-ferritin by age, ethnic groups at miand domicile, different

dietary patterns, and BMI from multiple linear regression analyses, stratified by gender. In
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these mociels age and ethnic category, age and dietary patterns and finally, age and BMI were

mutually adjusted for each other. For both genders Simi I, reindeer pattern and obesity (>30

kg/m2)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, Såmi I was still positively

associated with s-ferritin, but the effect was smaller than in the first model. The reindeer

pattem showed a tendency towards higher s-ferritin, but this was not significant. In men the

effect of Såmi ethnicity disappeared. The reindeer pattern did still show a positive association

with s-ferritin. Also, a BMI higher than 29.9 kg/m2was still strongly positively associated

with s-ferritin, in both genders.

Other lifestyle factors, such as lightl 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 accordmg to dietary patterns

and age groups. The prevalence ofiron 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 ofiron depletion (2.2 %) was among participants over 50 yr in

the fish pattern. The reindeer pattem was characterised by few individuals with depleted iron

stores, only 0.8% in the youngest age group and none over the age offifly. In total, 88 % of

the participants with s-ferritin < 13 ig/l, were women. In contrast to men, women in the age

group 36 —49 yr bad 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

pattem 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 ofthe other three patterns

were significant. There were no differences between the reindeer pattern and thc fish pattern

for the youngest age group. For women over the age of fifty there were no differences in tlie

prevalence of depleted iron stores between different dietary pattems.
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Discussion

This cross-sectional survey of Sâmi and non- Såmi participants in northem 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. Otber studies on iron levels in Norway have been done

in areas with no or few Såmi participants or in more limited geographic areas with fewer

individuals 12-13 The Smi traditional residences are to some extent concentrated in

geographic settlements, but in many rural districts Simi and non-Såmi 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.

Nufrition

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 14 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 14 As an example,

traditional food has significantly higher iron content than market food 14 In the SAM1NOR

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.

12



Thc 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 15-16 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 prcdicting dietary patterns except for the reindeer

pattern at the inland areas h1• At the coastal settlements Sâmi and non-Sâmi individuals have

coexisted for centuries and both sea fish and different types of meats have been the main

nutrition for both ethnic groups 17

Iron status

The prevalence of depleted iron stores was in general low in men, especially in the reindeer

pattem. 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 ofindividuals with Såmi I

ethnicity, inland residence and obesity . High intake ofhigh 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 pattem group. Accordingly, the fish pattem was characterised by

high age Age has a major impact on s-ferritin levels and haemoglobm. 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 mflammation. 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 ycars after menopause and decline

among the oldest individuals 5,13,20 Also in women, in the youngest age group, lowest

prevalence of depleted iron stores was found in the reindeer group. The average, fruits and

13



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 ofthe 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 12 In the Nord-

Trøndelag Health Study the prevalence ofs-ferritin < 12 .tg/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 ofdietaiypatterns and lfestylefactors in s-ferritin

Sâmi 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 Såmi 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 Såmi I, disappear. One explanation can be that the food frequency questionnaire covers

food habits among men better than among womcn. 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-femtin. 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 21 This survey showed that daily total intake of thiamine,

14



ribofiavin, 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 regardiess

ofage in this study. Another study in 1996, ofbreast cancer among Norwegian female

citizens, analysed dietary habits from a food frequency questionnaire in approximately 10 000

women 22 Also in this study older women had a more vitamin C dense diet ihan 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 Såmi population living in traditional reindeer herding areas in

northem Norway concluded that therc is traditionally low consumption of fruit and vegetables

among inhabitants in northern Norway, especially among the elderly 23 The sample sizes are

however smal!. Brustad et al. demonstrated that participants in the reindecr pattem consumed

the same quantity of fruit and berries as in the fish, average aud westemltraditional marine

patterns Only participants in the fruits and vegetables pattern consumed more. Coffee

inhibits iron absorption 8,24 The habit of coffee consumption is prevalent in the reindeer

pattem, but it has no negative association on s-ferritin. To some extent this can be explained

by a high consumption of high bioavailab!e iron in reindeer meat. As documented, reindeer

meat has high iron content of 3.8 mg/1 OOg wet 25

A relation between s-ferritin and obesity has been found in several cross-sectional studies, and

may be due to hver 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 leve!s described earlier between inland Såmi and non-Simi can be

explained by several factors such as food habits, age and obesity. In men, traditional food

15



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 i Selected characieristies ofthe sludy sample (n14630)’

Characteristcs Women Men

% N % N

Age groups
36—39yr 10.1 765 8.6 606
40 —49 yr 27.4 2068 26.1 1843
50—59 yr 30.0 2270 31.8 2253
60—69 yr 20.4 1539 21.5 1524
70—79 yr 12.1 916 12.0 846

Ethnicity
Sâmil 11.2 845 11.5 817
SâmiIl 21.5 1623 23.3 1647
Non-Simi 67.3 5090 65.2 4608

BMJ (kglm2)
< 18.5 0.5 40 0.2 16
18.5—24.9 24.5 1851 15.9 1121
25-29.9 53.5 4030 66.5 4697
?30 21.5 1618 17.4 1228

Dietary patterns
Reindeer 5.8 370 6.4 376
Fjsh 15.2 980 11.9 705
Average 21.9 1404 28.9 1710
Fruit/vegetables 26.0 1667 11.8 700
WesternJmarine 31.1 1999 41.0 2422

Etlmicity by geographical area
Sâmi Iriland 9.7 734 9.4 669
Sâmi Coast 22.9 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 participanis in the SAMINOR survey in northern Norway.

Geometric mean and 95% confidence interval [I

S-ferritin (jtgIl)

Inland Coast

Smi 1 Såmi II Non-Simi Såmi 1 Såmi Il Non-Simi

Men N452 N217 N690 N365 N1430 N4001

Age(yr)

36-49 151 [135-1 681 2,3 120 [105-1381 2,3 128 [118-1401 2,3 104 [86-1271 2,3 105 [99-1111 2,3 108 [105-1111 2,3 V

50 79 118 [107 1291 113 [96 134123 98 [90 105] 85 [78 93123 90 [85 95] 92 [89 94123

Women N516 N218 N793 N329 N1405 N4457

Age(yr)

36-49 34 [30-381 2,3 32 [27-37] 2,3 29 [26-321 2,3 25 [21-301 2,3 26 [24-28] 2,3 27 [26-28] 2,3

50-79 73 [67-811 2.3 55 [47-65] 55 [51-59] 2,3 59 [53-66] 2,3 52 [49-551 2,3 54 [53-56]

Geometric mean
2 Test for differences ANOVA, between ethnic groups. Stratified for gender, geographic domicile and age groups,

3Test for differences, ANCOVA, between geographic areas adjusted for age and ethnicity. Stratified for gender.
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Table 3 Effeci on logferritin by ethniciiy, dietarypatterns and BMI adjustedfor age. The inland

•
I

residence. N= 2850

95 % confidence interval

24

Women Men

3 coeff 95% CI 13 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 0.42 — 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 Såmi Reference group
Sâmi 11 0.08 -0.05 —0.20 0.004 -0.11 —0.12
Såmil 0.26 0.16—0.35 0.14 0.05—0.24

Agegroups 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 -0.47 — -0.13
70 - 79 0.73 0.54 — 0.92 -0.56 -0.74 — -0.38
Dietarypatlerns
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/m2)
I 8.5-24.9 Reference group
< 18.5 -0.10 -0.79 — 0.58 -0.22 -0.90 — 0.45
24.9—29.9 -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



Table 4 Effrct on !ogferritin by age, ethnicity, dietary patterns and BMI at the inland

residence. Mutually adjustedfor each ofthe others variables. N= 2850.

95 % confidence interval

I.

Women Men

3 coeff 95% CI j3 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 -0.22 — 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 Såmi Reference group

Såmi Il 0.04 -0.09--0.17 -0.04 -0.16—0.18

Såmi I 0.17 0.06 — 0.28 0.08 -0.03 — 0.18

Dielary pallerns
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

Westernlmarine 0.01 -0.13—0.16 -0.05 -0.17—0.07

BMI (kg/in2)
18.5-24.9 Reference group

< 18.5 -0.15 -0.83 — 0.53 -0.24 -0.91 — 0.43

24.9 — 29.9 -0.01 -0.11 — 0.09 0.13 0.03 — 0.23

30 0.22 0.11 — 0.33 0.36 0.25 — 0.47
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Depleted iron stores
Men
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Figure I. Prevalence of depleted iron stores by age and dietary pattern in men
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Figure II. Prevalence of depleted iron stores by age and dietary pattern in
women

27









ORIGINAL RESEARCH

SERUM LEVELS OF IRON IN SØR-VARANGER,
NORTHERN NORWAY - AN IRON MINING
MUNICIPALITY

Ann R. Broderstad 1.2 Tone Smith-Sivertsen ,

lnger Marie 5. DahI 2, Ole Christian Ingebretsen Eiliv Lund

Institute of Community Medicine, University of Tromsø, Norway

Department of Medicine, University Hospital of Northern Norway. TromsØ, Norway

Institute of Community Medicine, University of Bergen, Norway

Department of Clinical Chemistry, University Hospital of Northern Norway, Tromsø, Norway

Department of Medical Biochemistry, Institute of Medical Biology, University of Tromsø, Norway

Received 26 April 2006; Accepted 17 October 2006

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 Sør-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 incrcasing 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 emplnyment in the mine, bad 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.

(mi J Circumpolar Health 2006;65(5):432-442.)

Keywords: ferritin, transferrin saturation, miners, non-miners, industry, Sør-Varanger
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INTRODUCTION

Sixty years ago, investigators claimed that

adults and children living north of the Artic

Circle bad 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 sunhight, 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. Tron 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

ferritin concentration significantly correlates

with body iron stores in normal subjects,

but s-ferritin is also an acute-phase reactant,

elevated during infection, chronic infiamma

tion and hver disease (4).

We had the possibility to use blood samples

from a screening study carried out in the Sør

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

pahity.

The aims of this study were (1) to evaluate

the iron status in a multiethnic population

in the east of Finnmark county in northem

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 Sør-Varanger municipahity 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 Sør-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 ofKirkenes was

established because of the mining activity.

The mine was in Bjørnevatn, 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 (5-7).

The study collected information about different

diseases, smoking habits and social conditions

from questionnaires. Because the original

study did not include iron measurements, the

questionnairc did not contain questions about

vitamin C or iron consumption.

Screening

The Sør-Varanger municipality consists of a

multicultural population, with inhabitants of

Norwegian, Finnish and Smi origin. In 1994,

all adults in Sør-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

(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

tinn 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 Sør-Varanger study was

accredited by the Regional Board of Research

Ethics, and the Norwegian Data Inspectorate

,

I
:—

/

i—,,
CT gd L

Noay

k —

Kirkenes

— —

) \ i\

--

i) —- ‘ —

K)ok Finland “ .-.‘ _‘•.‘t. .,•- —

7 TheRussiantederatlon

@ I<aut,krn,1o
“‘‘ - Sevncmo,:k

__________

/

________________

Figure i. Map of the study area.
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Registered population
Age 18- 69 years

N’6822

(303a)

6177 t342b)

Participants
N-’3721
(60.2%)

Aje ‘
‘- N=2949Matysed for pollution

and Iron atus (66.8/o)

Employed at ‘, ‘Not empyed at’

ydvaranger j Sydvmanger

Mers ‘

N=476

Non 51iners
N=417

a) Registered ss haing died nr moed during the study pejiod.
b) Retum their imtation indicating that they were III nr temporaiily absent from S-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. Tron was

measured with a ferrozine method, and cali

brated using Cfas (catalogue N°. 759350, lot

N°. 199462). Transferrin was measured with

a turbidimetric assay, and calibrated using

Cfas Proteins (catalogue N°. 1355279, lot

N0. 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 gIL. and

serum TIBC (total iron-binding capacity) was

calculated as s-TIBC imol/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

pg/l for men, and s-ferritin > 110 pg/l for

women, according to limits used by the Nord-

Trøndelag Health Study (9). S-ferritin levels

> 699 jg/l are compatible with severe iron

overload, according to previous studies (10).

Tron deficiency is defi ned as s-ferritin < 16 pg/

I or transferrin saturation < 15 %. according

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 2

Record linking

Kirkenes hospital is the on]y 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 hver and kidney diseases, or alcohol hver

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 lest 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 110 differences in the

results; therefore, non-logarithmical ferriti n

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 pulmo

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 versjon (SAS Institute mc, Cary,

NC; Version 8.2).
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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, Sør-Varanger had a stable

population. About 80% of the population (both

sexes) had lived in the municipality for more

than 20 years. T\vo thirds of the participants

had BMI values higher than 24 kglm2.

Population distribution of s-ferritin

and transferrin saturation

The range of s-ferritin for men was 4 — 1215

jtg/l, and for women it was 1 — 1172 pg/1.

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 littie variation, except for the oldest

participants over 60 years. There was a small

tendency ofdecreasing 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 I. Baseline characteristics of the study population in Sor-Varanger aged 30-69 yrs.
Characteristics Men (n 1401) Women (n = 1548)

Mean (95% Cl) Mean (95% Cl)

S-ferritin (pgIL) ‘ 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 (kglmt) 26.9 (26.7-27. I) 26.4 (26.2-26.7)
Smokers (%) 42.2 (39.8-45.0) 41.0 (38.6-43.5)
Percent employment in iron
industry all occupations 53.8 (51.2-56.4) 13.4 ( I 1.8-15.2)
Percent miners of total population 31.8 (29.3-34.3) 2.0 (1.4-2.8)
Duration of residence

Percent lifelong 43.7 36.1
Percent> 10 years 88.6 87.7
Percent> 20 years 80.4 77. I

95 % Confidence interval (Cl)
b Geometric mean

Men
Age n Mean (95% Cl)
30-39 370 94(88-100)
40-49 404 94(87-101)
50-59 313 87(80-95)
60-69 314 84(77-92)
Total 1401 90 (87-94)

95 % Confidence intervI (Cl)
b Geometric mean

Table II. Distribution of s-ferritin in men and women in the Sør-Varanger municipality

S-ferritin
Women
fl

441
439
344
324
1548

Mean (95% Cl)
28 (26-29)
25 (24-28)
47(43-SI)
58 (53-63)
34 (34-37)
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Women

I)

3b.
Agc (yr)

Figure 3. S-ferritin by age in men (a) and women (b).

75 pereentile

70

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

hver, kidney, or alcohol-associ

ated diseases, according to the

database.

Tron 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 himited our analyses to men

due to the low number of female

miners.

Men

jerrit3p
mcrog

400
380
360
340
320

97.5 percentfle

300
280
260
240
220
200
180
160 n___n___u_u___B..__a__n 75 percerrtiie140
120
100
80
60

____________________________

25 peruentile40

__________________________________

20
0 2.5 ercentiIe

I I I

30 40 50 60 70

3a.
Age (yr)

97.5 peruerTtile

30 40 50 60
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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 IV). There were no significant

differences between s-ferritin, or transferrin

saturalion in these four groups.

Prevalencc of high and Iow 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

miners. In a stratified analysis, 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.

Among the women, one miner and one non

miner also bad 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 % Cl; 0.9 — 2.4). No age differences vere

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).

Table III. Prevalence of acute diseases in relauon to gender and mining.

Women Men
Miners Non-miners Miners Non-miners
% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Pulmonarydisease 9.7 (2.0-25.8) 9.8 (8.4-11.4) 7.2 (5.0-10.0) 8.9 (7.2-10.8)
Pneumonia 9.4 (7.5.37.5) 13.2 (I 1.5-14.9) 13.9 (10.9-17.5) 13.6 (I 1.5-15.9)
Bronchitis 6.5 (0.0-21.4) 5.0 (3.8-6.2) 3.6 (2.1-5.8) 3.6 (2.3-4.7)
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) 12.8 (9.9.16.3) 10.6 (8.7-12.7)

95% confidence interval ( CI )

Table IV. Distribution of ferritin and transferrin saturacion 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=213 n477 n200 n327
Mean (95% CI) b Mean (95% Cl) b P Mean (95% CI) b Mean (95% CI) b p

0.4 123 (99- 148) 115 (93- 137) 0.5S-ferritin(aq/L) 130 (104-156) 121(98-144)
Transferrin
saturation(%) 25.3 (22.4-28.2) 25.7 (23.2-28.3) 0.7 26.1 (23.2-28.8) 25.6 (23.2-28.0) 0.7

Multiple-adjusted for age, BMI, Iength of residence, pulmonary disease, pneumonia
b confidence interval (CI)
‘p_value between miners and non-miners
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The present analysis did not show signifi

cant differences with regard to s-ferrisin and

transferrin saturation levels, between miners

and non-miners.

The s-ferritjn level is the most specific

biochemical test that correlates with total

body iron stol-es. S-fen-itin 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 imn 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,

infiammatory and malignant diseases. Infor

mation about hver 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 haemoglobin in elderly

men (17).

In the present study, transferrin satura

tion also increased in women after 50 years

of age, bot not so clearly as for s-ferritin.

For men, transferrin saturation remained

constant into old age.

The prevalence of iron depletion was

Iower 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/m2, which is defined as obesity by

WHO (19). There were no differences in

BMJ 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

pellet 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 il is

known that great losses of sweat during hard

manual labour also lead to loss of iron (20).

Onhy tiny amounts of iron are lost by this
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route. li 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

industria] workers were still working there.

Therefore, il 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 tinding

from the l960s, that haemoglobin levd was

higher among workers in iron metal industry,

cannot be verified for the iron status in the

same population thirty years later.

The resu]ts from this study did not indicate

any relationship between iron industry and

serum iron levels, neither for environmenta]

exposure, nor for occupational exposure.
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ILow prevalence of hereditary Haemochromatosis in multiethnic

populations in northern Norway

Ann RagnhildBroderstad, Tone Smith-Sivertsen, Inger Marie S. Dahi, Ole Christian
Ingebretsen and Eiliv Lund

Sunmery

Hereditary haemochromatosis with the C282Y homozygosity is the most common genetie

mutation in persons of northern European descent. A screen of two multiethnic populations in

northem 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 Sør-Varanger and Tromsø, northern

Norway, were analysed for s-ferritin and transferrin saturation. In both surveys the

questionnaire had questions about ethnic affihiation, i.e. Norwegian, Simi 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 Sør-Varanger population

(men 0.19% and women 0.22%), which also had the highest portion of individuals with Sâmi

and Kven affihiation. Screening in Tromsø 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 ofNorway. 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 hcreditable condition among physicians makes population screening unnecessary.

Key words: Hereditary haemochromatosis, ferritin, transferrin saturation, Sør- Varanger

Tromsø, Så,ni, Kven
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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 1-3 Iron overload can lead to progressive accumulation of iron and

parenchymal damage of organs if untreated 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 ofhereditary haeniochromatosis 6

In 1995 a comprehensive health survey prograrnme (HUNT) was conducted in Nord

Trøndelag, a county in the middie 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 . The C282Y

homozygosity is a common genetic mutation, occurring in 0.3 to 0.7 % ofwhite persons of

northern European descent 8-11 The degree of hereditary haemochromatosis is increasing

northward. Thc northemmost part of Scandinavia consists of a multiethnic population of

Sâmi, Norwegian and Kvens. The Sâmi 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 S(mi 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 ofmultiethnic populations in USA 12

In Sweden a genetic study on three ethnic populations, Finns, Swedes and Swedish Såmi,

displayed that the Sâmi population differed from the Swedes with respect to all three mutant

HFE alleles 13 Simi have lower frequencies ofC282Y and H63D, whereas the frequency of

S65C was highest in the Sâmi. Hereditary haemochromatosis meets most ofthe World Health

Organization criteria for population screening, the disease is relatively common, early

diagnosis is possible and treating asymptomatic patients significantly prevents morbidity 14

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
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siblings, parents and children are cncouraged to measure s-ferritin and transferrin saturation is

an alternative way of screening for hcreditary 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 northem Norway corresponds to previous findings in Norway

and northern Europe. 2. to investigate the prevalence ofhereditary haemochromatosis in a

Sâmi, 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 northem Norway, namely Sør-Varanger in Finnmark county and Tromsø in

Troms county. In Sør-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, ciose 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 colleeted 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 mdcx start to elevate in the age of adult. Tron status was measured in

1787 women and 1557 men. The survey was a cooperation between, the Institute of

Community medicine, University of Tromsø and The national Health Screening Service.

Detailed description ofthe survey has previously been reported 15

The Tromsø V study in 2001 was a population-based, prospective study ofbirth cohorts.

Since 1974, the Institute of Community medicine, University of Tromsø, has conducted the
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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,

Tromsø IV, (all men bom 1925 —39, all women bom 1925 —44 and 5 — 10% random

selection ofthe other age groups). In addition, all inhabitants bom 1971, 1961, 1956 and 1941

were also invited in 2001. In the fifih Tromsø study 8130 subjects (78% ofthose invited) were

mvestigated. Among these, 7965 gave an informed consent for later use ofthe data for

research purposes, in total 4510 women and 3455 men, respectively. Infonnation about s

ferritin and transferrin saturation was available in 7540 persons aged 30— 89 years.

C1assfication ofethnicitv

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 Tromsø and the Sør-Varanger surveys. In the Sør-Varanger survey,

participants were asked which language was used at home for one or several of the

grandparents; Sâmi, Norwegian or Kven. In addition it was also asked about the ethnic

affiliation to one or several of the grandparents; Sâmi, 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 ofthe grandparents. The Sâmi group had one or several grandparents with Såmi

affiliation or language. The Kven group had had one or several grandparents with Kven

affiliation or langiiage. Tbe Sâmi[Kven group had one or several grandparents with both Såmi

and Kven background. The Norwegian group had no information about Sâmi or Kven

affihiation or language.

In the Tromsø V survey the supplementary questionnaire had questions about each of the

grandparent’s language and affiliation. In the Tromsø survey, participants were asked which

language was used at home for each ofthe grandparents; Sâmi, 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-Såmi,

Såmi, Kven and Såmi!Kven. The Såmi group had one or several grandparents with Såmi

]anguage or self-perceived Såmi ethnicity. The Kven and Finnish group were merged and

called the Kven group. The Kven group had one or more grandparents with KvenlFinnish

language or self-perceived KvenlFinnish ethnicity. The Norwegian group had no information

about Såmi or KvenfFinnish affiliation or language.
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Ethics

Both surveys were carried out in accordance with the Second Helsinki Deciaration 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 Sør-Varanger study in1999, both the Regional Board ofResearch 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 ofvenipuncture. In Sør-Varanger the serum samples were stored frozen at —20 C

until s-ferritin, s-iron, transferrin saturation and TTBC (total iron binding capacity) levels were

analysed in 2000. In the Tromsø 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 metbod, 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-ironJTIBC).

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 followmg predefmed 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 i 99pg/L in women and 299.tg/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
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were transported to the Department ofClinical Chemistry, University Hospital ofNorthern

Norway, Tromsø 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 }{FE mutations C282Y, H63D and S65C.

Genomic DNA was isolated from spots ofwhole 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 ofHaemochromatosis 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.

Jdentfication ofcasesfrom 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 hcreditary 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 ofFinnmark county.

The hospital database therefore covers health illformation for the whole population. The

University Hospital in Tromsø is more than 800 kilometres away. The University Hospital

database covers health information for the population in Tromsø.

Statistical analyses

Analyses were stratified for sex and age. Distributions for s-ferritin showed positive

skewness. Therefore s-ferritin values were Iogarithmically 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 age groups. The Tukey-Kramer test was used for pair-wise comparisons.

Correlation between age and s-ferritiri 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% 17
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The estimated prevalence was calculated as follow; cases in the screening/cases met in the

second screening x 100 = X. Xx non attendants in the second screening/ 100= estimated

numbers in those who did not attend.

We used the SAS statistical software package versjon 9.1 (SAS Institute mc., Cary, NC,

USA).

8



Results

Studv population

Table i 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 Sør-Varanger was 45 years for

women and 46 years for men, respectively. Age range in both genders was 25 — 69 years. In

the Tromsø V study the mean age for women was 59 years and for men 60 years, respectively.

Age range was 30— 89 years. Sâmi and Kven affihiation are presented in table 1. Sør

Varanger municipality had the highest proportion of Simi and Kven affihiation compared with

Tromsø municipality.

Population distribution oftransferrin saturation and s-ferritin

Mean transferrin saturation for women in Sør-Varanger was 23 % (95%CI; 23-24) and in

Tromsø 25 % (95%CI; 25-26). For men mean transferrin saturation in Sør-Varanger and

Tromsø was 26 % (95%C1; 26-27) and 27 % (95%CI; 27 — 27), respectively (tabie2).

Transferrin saturation did not vary appreciably with age in either men or women (data not

shown). Women in Tromsø bad significant higher mean s-ferritin levels compared to Sør

Varanger, after the year of 40. Mean s-ferritin in women in Sør-Varanger and Tromsø was

35ftg/l (95%CI; 33-36) and 53ig/l (95%CI, 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 Tromsø and Sør-Varanger

(p < .000 1). Men in Tromsø bad the highest mean s-ferritin level in all age groups, compared

to men in Sør-Varanger, but the differences were significant only in age group 50 — 59 yr.

Mean s-ferritin for men in Sør-Varanger and Tromsø were 90ig!l (95%CI; 87-94) and 92j.tg/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 Sør-Varanger. The

corresponding numbers in Tromsø were 253 women and 285 men, respectively. The

screening revealed seven individuals in Sør-Varanger and six individuals in Tromsø
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homozygous for the C282Y mutation in Tromsø. In Sør-Varanger, tbe observed prevalence of

C282Y/ C282Y mutation among womcn and men, were 0.22% and 0.19%, respectively. In

the Tromsø survey, the observed prevalence among women and men were 0.05% and 0.12%,

respectively. In Sør-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.

Identjfication ofhereditary haemochromatosisfrom the hospital record

The University Hospital database in Tromsø 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 bad 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 Tromsø, 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 Såmi and Norwegian affiliation, one participant reported both Kven and Norwegian

affihiation and one participant reported affihiation 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 Tromsø and Sør

Varanger surveys. In addtion individuals found in the hospital record in Tromsø are included

in tbe 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 ofthe prevalences in Tromsø and Sør-Varanger was 0.32 (CI 95 %; - 0.19 %,
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0.45 %). For men the percentage differenceofbetween the prevalences in Tromsø and Sør

Varanger was 0.40 % (CI 95 %; - 0.10 %, 0.70 %).

Figure i shows s-ferritin plotted against age for the 13 participants diagnosed in the screening

in the Tromsø and Sør-Varanger surveys. There was no correlation between s-ferritin and age

in Tromsø (r=-0.46, p= 0.356, n=6). Nor in Sør-Varanger was it any correlation between s

ferritin and age(=0.54, p= 0.2 1, n=7).
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Discussion

Hereditary haemochromatosis is the most common genetic condition in populations with

northern European origin 18-20 This haemochromatosis survey in northem 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 Såmi and Kven affiliation. The HUNT

study in the middie part of Norway was carried out in a population more uniform with regard

to ethnicity. The south Såmi population living in the Nord-Trøndelag county is fewer in

number then the Såmi population further north. Ethnicity as a variable was neither included

in the HUNT study . Other studies which categorize different ethnic groups were performed

on the American continent 2, 12 This is therefore the first haemochromatosis screening study,

incorporating the indigenous people in northern Scandinavia and the Kven immigrants.

The overall participation rate of 61 % in Sør-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 Tromsø 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 Sør-Varanger and inclusion of older age-groups in Tromsø. Both

mean s-ferritin and transferrin saturation are higher in Tromsø than in Sør-Varanger which

partly can be explained by higher mean age values in the Tromsø participants. For men there

is a significant difference in mean s-ferritin in the age-group 50 — 59 years between Tromsø

and Sør-Varanger municipalities. For women s-ferritin in Tromsø in the three age groups 40-

49, 50-59 and 60-69 was significant higher than in Sør-Varanger. In women s-ferritin

increased significantly afier the age of 50, which is consistent with onset of menopause. It

seems that s-ferritin in general was higher in Tromsø 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 Såmi and Kvens are however small, especially in the

Tromsø survey. Differences in s-ferritin and transferrin saturation, have recently been

reported between Såmi inland inhabitants and coastal population, due to differences in food

habits and obesity 21 this is the case in Tromsø and Sør-Varanger remain to be investigated.
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Prevalence ofheredirary 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

limits for inclusion was lowered, compared to H1JNT ‘. Also the haemochromatosis action

programme initiated by the Norwegian Society of Haematology has higher reference limits

before genotyping are recommended 22 If 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

Simi or Kven affihiation. At the same time HFE mutations was most common in the Tromsø

population, with few reported participants of Såmi and Kven affiliation. The low prevalence

ofC282Y homozygosity in the Sør-Varanger study can most likely be explained by the

multiethnic population. Another explanation can be the degree ofmissing 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 versusfamily 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 23 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 Tromsø 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

Ciassification 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 Tromsø did not satisfy the diagnostic

criteria for haemochromatosis.

Potential lirnitations ofthe study

A weakness ofthe study is the 10 % missing answers in the Tromsø survey to the questions

about ethnicity. This may be due to the sensitiveness ofthese questions.
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Another weakness is the degree ofmissing of follow ups. In Sør-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 ofhealth and risks for diseases 24-25 Our research is done in two separate

surveys where questions about ethnic affihiation 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 26

Clinical manifestation in hereditary haemochromatosis often appears afier 40 years of age,

many young participants can therefore influence on the prevalence of C282Y hornozygosity

when phenotypic screening are performed. However, the majority of the participants were

middie-aged or older in both surveys. Selection bias due to over representation ofindividuals

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 ofhereditary 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 Tromsø and
Sør-Varanger surveys (n7965 and n=3344)

Tromsø Sør-Varanger

fl % fl %

Men N3455 N1557
Age
25-29 156 10.0
30-39 278 8.1 370 23.8
40-49 598 17.3 404 25.9
50-59 359 10.4 313 20.1
60-69 1232 35.6 314 20.2
70 - 79 872 25.2
80+ 116 3.4
Ethnicily’
Non—Såmi 2851 93.0 734 47.1
Såmi 108 3.5 105 6.7
Kven 60 2.0 501 32.2
BothSåmiandKven 45 1.5 217 13.9

Women N4510 N 1787
Age
25 -29 239 13.3
30-39 417 9.2 441 24.7
40 -49 733 16.2 439 24.6
50-59 702 15.6 344 19.3
60-69 1434 31.8 324 18.1
70-79 1077 23.9
80+ 147 3.3
Ethnicity’
Non—Såmi 3683 91.1 822 46.0
Såmi 154 3.8 121 6.8
Kven 141 3.5 565 31.6
Both Såmi and Kven 64 1.6 279 15.6

Subgroups may not total to 8130 and 3344, due to missing values
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Table II. Distnbution of s-ferritin LgII in women and men in
the Tromsø and Sør-Varanger surveys

1 Geometric mean [95 % confidence interval]

21

i:.i

Tromsø

Mean [95%CI]

Sør-Varanger

Mean [95% CI] i
Age (yr)

Men

25-29 96 [89-1041

30-39 99 [91-108] 94 [88-1001

40-49 106 [100-112] 94 [87-1011

50-59 109 [101-118] 87[80-95]

60-69 92 [ 88-961 84 [ 77-92 I

70-79 79 [75-83]

80+ 66 [56-781

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 -281

50-59 62 [58-66] 47 [43-51]

60-69 69 [67-72] 58 [53-63]

70-79 62 [59-65]

80 58 [52-66]

Total 53 [52 - 55] 35 [33 - 36]



Table III. S-ferritin in the Tromsø and Sør-Varanger surveys stratified for ethnic groups

S-ferritin (ig/l)

Tromsø Sor-Varanger

Non-sâmi Sâmi Kven Såmi and Non-såmi Sâmi Kven Såmi and
Kven Kven

Men N2851 N108 N60 N45 N734 N105 N501 N217

Age (yr)
<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[72-1261 77 [58-1031 88 [80-96] 87 [66-115] 83 [74-93] 81 [68-95]

Women N3683 N154 N141 N64 N822 N121 N565 N279

Age (yr)
<502 30 [28-31] 18 [18-30] 28 [20-41] 31 [21-57] 28 [26-30] 25 [21-301 26 [24-28] 27 [24-30]

>49 66 [64-681 56 [48-65] 60 [52-71] 48 [38-601 53 [48-58] 51 [40-64] 64 [59-69] 50 [42-601

‘Values are presented as geometric mean [95% confidencc interval]
2Age group are 30—49 yr in the Tromsø study and 25 —49 yr in the Sør-Varanger study
3Age group are 50— 89 yr in the Tromsø study aud 50 —69 yr in the Sør-Varanger study
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Table IV. Outline of the screening results

Women Men
Event

N % N %

Tromsø
Transferrin saturationJ 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

Sør-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

Highironmeaslirement* 32 72.7 40 74.1

Genotvpe
C282Y/C282Y 4 0.22 3 0.22

C282Y/H63D i 0.06 I 0.06

H63D/H63D i 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-ferrilin> 199 pg/1 in women and
s-ferritin > 299 pg/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 2 Transferrin
saturation

Men
Tromsø Screening 4 0.12 412 [152-1120] 74 [62-861

Record ‘ 15 0.58 163 [87-302] 41 [30-52]

Estimated 1.86 0.64

Sør-Varanger Screening 3 0.22 369 [259-501] 52 [39-651
Record” 0 0.22

Estimated 2.22 0.34

Women

Tromsø Screening 2 0.05 432[350-535] 79 [69-88]

Record 8 0.23 122 [ 47-3 16] 39 [22-56]

Estimated 0.56 0.25

Sør-Varanger Screening 4 0.22 214 [88-520] 73 [57-871

Record” 0 0.22

Estimated 0.38

Different prevalenees
2Mean s-ferritin (jig/1) with corresponding 95% confidence interval
3Mean transferrin saturation (%) with corresponding 95% confidence interval
4Remaining individuals diagnosed wjth hereditary haemochromatosis, from University

Hospital in Tromsø, 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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