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ABSTRACT
The objective of this systematic review was to survey the current scientific knowledge regarding the
state of somatic health among the Indigenous Sami people in Norway, Finland, Sweden and the Kola
Peninsula in Russia; and assess the quality of the identified studies. A systematic search in the
databases Pubmed, EBSCOhost (AMED, Medline, Cinahl) and Svemed was conducted from
January 2000, through December 2017. This systematic search identified 399 articles. After screening
abstracts, 93 articles were reviewed in full text, 32 of which met the inclusion criteria. The scientific
quality of the evidence was rated according to the Newcastle–Ottawa scale. Based on the studies with
moderate to high scientific quality, there is evidence for stating that themajority of the Sami included
in this review experience good health. Mortality and life expectancy are similar, with only minor
differences, to those of a non-Sami population. The cancer risk rate among Sami was lower than that
of the general population of Norway, Sweden and Finland. Self-reported myocardial infarction
prevalence was similar between Sami and non-Sami, but Angina pectoris was more prevalent
among Sami. In Sweden, cardiovascular disease rates were similar between Sami and non-Sami.
Musculoskeletal pain symptoms are common among the Sami population, as are obesity and over-
weight. To conclude, there are knowledge gaps in regard to the somatic health situation of the
Indigenous Sami in the circumpolar area, especially in Russia, Finland and Sweden; as current
knowledge is mainly based on publications from the SAMINOR study in Norway. No study obtained
the highest quality score, suggesting a need to implement longitudinal prospective studies.
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Introduction

A review of Sami health research from 2011 stated that “in
comparisonwith other Indigenous People in the circumpo-
lar region, the health and living conditions are exceptionally
good” [1]. Nevertheless, over recent years it has become
clear that there are pronounced challenges and threats to
Sami people and their health. These threats have been
hypothesized as connected to the cumulative effects of
resource exploitation, climate change and ongoing con-
flicts with the majority society. These threats can be found
amongmost Indigenous Peoples [2,3]. The first global over-
view of Indigenous Peoples’ health and wellbeing con-
cluded that Indigenous peoples’ health and social
outcomes were poorer than those of the majority popula-
tions living in the same countries [4].

For the Indigenous Sami people, living in northern
Norway, Sweden, Finland and Russia, there are difficulties
in obtaining a coherent overview of their health situation.
These countries lack official statistics that include ethnicity.
One of the recurring themes in the literature pertaining to

Sami health is the uncertainty in reliable, official health
statistics. This uncertainty has been addressed by several
reports and studies [5,6]. However, a population-based
study of health and living conditions in northern Norway
[7,8], building on self-determination of ethnic origins, has
increased the knowledge regarding the Sami people´s
health situation in Norway. Comprehensive scientific
knowledge on the Sami people’s somatic health situation
in the other countries they inhabit is fractional and partially
outdated. Mental health issues, on the other hand, have
been explored and subjected to literature reviews to
a greater extent [2,3].

This is the first systematic review of somatic health
among the Indigenous Sami. Systematic reviews are placed
on the second highest level of the evidence hierarchy in
science (after meta-analyses), and we aim to establish what
can be authoritatively stated in regard to the current status
of Sami somatic health, in addition to assessing the quality
and strength of peer-reviewed articles, published during
the 21st century, that focus on somatic health among the
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Sami People. The Newcastle–Ottawa Scale (NOS) is
employed for generating quality assessments [9].

Materials and methods

The review followed the process in accordance with the
Preferred Reporting Items for Systematic research and
Meta-Analyses (PRISMA) Statement [10].

Search strategy

Three electronic databases were used: EBSCOhost; where
the databases AMED, Medline and Cinahl were selected;
Pubmed; and Svemed. The search encompassed all articles
published in English or Swedish/Norwegian between the
dates 2000–01-01 to 2017–12-31. The search termusedwas
“Sami” (or spellings Sámi or Saami), with the specification
that Sami should be mentioned in the abstracts. Other
inclusion criteria were that the publications had been peer-
reviewed, and that the reported results should concern the
21st century.

Publications focusing on mental health, genetics and
issues regarding the health-care system/utilisation were
excluded, as well as studies not relevant to the aim of this
study. Studies and review articles with no clearly defined
Sami population, or no outcome measures on wellbeing
from a somatic point of view, were also excluded.

Quality assessment

The quality of the included studies was assessed with the
Newcastle–Ottawa Scale (NOS) [9], as modified by the
authors to suite this review. The studieswere each awarded
stars, up to a maximum of 8 for cohort studies and case-
control studies, respectively. Up to 4 stars couldbe assigned
for selection, 1 star for comparability and up to 3 stars for
exposure/outcome. Cross-sectional studies could receive 6
stars at most; up to 3 stars for selection, 1 star for compar-
ability and up to 2 stars for outcome. The quality scores are
presented as numbers of the total attainable score for each
study. A study receiving a quality score above 50% of the
highest possible score was assessed as a study of moderate
quality. Only studies receiving the maximum score of eight
can be assessed as high-quality.

Study selection and data collection

One of the authors began with an initial screening of titles
and abstracts, aiming to exclude studies obviously unre-
lated to the Sami people. Studies where the word “Sami”
was not about the Sami people, instead referred to short
names of diseases/studies (acronyms), names of hospitals,
first or last names of authors, measurements methods/

equipment and analysis methods were thus excluded.
After the initial screening, the two authors independently
read all the abstracts to identify potentially eligible articles
for inclusion in the review. All article abstracts identified
by one of the authors were discussed in concert before-
hand until consensus and agreement were reached, and
the article was retrieved for full-text reading. Full articles
were then read independently by the 2 authors. Articles
that met the inclusion criteria were included in the review.
The authors independently evaluated the quality. Any
disagreements between the authors were resolved during
discussions that lasted until consensus was reached.

Results

The systematic search of the databases identified 684
potentially eligible articles, of which 52 were identified
through Svemed, 311 through Ebsco and 321 through
Pubmed, respectively. Three articles were immediately
excluded due to their having been published before
2000. After duplicate removals, 399 articles remained.
The initial screening excluded 115 articles, leaving 284
abstracts to be screened (Figure 1), during which pro-
cess a further 191 articles were excluded. 93 articles
were then retrieved and reviewed in full-text. Of
these, a total of 61 were excluded. These are provided
as supplemental material. The main reasons for article
exclusions were; data not including twenty-first century,
unclear Sami population, no outcome measures (mainly
qualitative studies), or study focusing on substance
abuse, diet or mental health. The publication countries
of the excluded articles are presented in a circle chart,
with the majority coming from Norway, following by
Sweden, Finland and others. The others include 3 arti-
cles each from Russia, Italy and Canada, respectively
(Figure 2). Finally, a total of 32 articles met the inclusion
criteria and were analysed (Table 1). 16 articles were
from Norway, 14 from Sweden and 2 from Finland. The
included articles may have also dealt with other issues,
but we have selected outcomes that are relevant to our
aim. Around half of the included studies were assessed
as being of moderate to high quality. None of the
reviewed articles obtained the highest score, that is, 8
stars based on the NOS. The quality scores for the
included studies range from 0 to 7.

General health and health-related quality of life

Based on data from the SAMINOR study in Norway,
a population-based study of health and living condi-
tions, Sami people reported poorer health than the
general Norwegian population. The prevalence of
good/very good health was reported as 64.6–67.1%
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Figure 1. PRISMA flow chart showing numbers of included and excluded studies.

Norway

62%

Sweden

25%

Finland

8%

Others

5%

Countries

Norway Sweden Finland Others

Figure 2. Circle chart of excluded articles, categorised by country.

INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH 3



Ta
bl
e
1.

Su
m
m
ar
y
of

st
ud

ie
s
co
nc
er
ni
ng

th
e
so
m
at
ic
he
al
th

of
th
e
Sa
m
ip

eo
pl
e
in
cl
ud

ed
in

th
e
re
vi
ew

.

Au
th
or

pu
bl
ic
at
io
n
ye
ar

Co
un

tr
y/

se
tt
in
g

St
ud

y
de
si
gn

St
ud

y
po

pu
la
tio

n/
re
sp
on

se
ra
te

Su
bj
ec
ts
(n
)/

ag
e

O
ut
co
m
e
m
ea
su
re
s

Fi
nd

in
gs

Q
ua
lit
y

sc
or
e

Au
th
or

co
nc
lu
si
on

s
Co

m
m
en
t

Ab
ra
ha
m
ss
on

A
et

al
.,

20
13

Sw
ed
en
/

Co
un

tie
s
of

N
or
rb
ot
te
n,

Jä
m
tla
nd

or
St
oc
kh
ol
m

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
ip

op
/

53
,4
%

N
on

-S
am

i
po

p/
57
,7
%

Re
in
de
er

he
rd
er
s/

no
n-

re
in
de
er

he
rd
er
s

n
=
61
3/

m
ea
n
ag
e

49
,9

n
=
52
5/

m
ea
n
ag
e

48
,0

n
=
11
6/

m
ea
n
ag
e

52
,1

n
=
49
3/

m
ea
n
ag
e

49
,3

Se
lf-
re
po

rt
ed

he
al
th

(S
RH

)
Se
nc
e
of

co
he
re
nc
e

(S
O
C)

Re
in
de
er
-h
er
di
ng

Sa
m
i,
lo
w
er

SO
C
th
an

no
n-
he
rd
in
g
Sa
m
i.

”H
ea
lth

y”
68
,4
%

no
n-
he
rd
er
s

62
.4
%

he
rd
er
s

75
.9
%

no
n-
Sa
m
i

67
.3
%

Sa
m
i

N
ot

st
at
is
tic
al
ly
si
gn

ifi
ca
nt
.

3(
6)

Ag
e,
he
al
th

an
d
pr
ed
ic
to
rs

of
SO

C
ar
e
re
la
te
d
to

th
e

re
in
de
er

hu
sb
an
dr
y
lif
e

an
d
be
lo
ng

in
g
to

th
ei
r

co
m
m
un

ity

El
ec
to
ra
lr
eg
is
te
r
of

th
e

Sa
m
iP

ar
lia
m
en
t

Ah
lm

K
et

al
.,

20
10

Sw
ed
en

Co
ho

rt
Re
gi
st
er
-b
as
ed

M
em

be
rs
of

re
in
de
er
-

he
rd
in
g
Sa
m
i

fa
m
ili
es

n
=
74
82

n
=
15
8/

m
ea
n
ag
e

47

U
nn

at
ur
al
de
at
hs

37
%

ve
hi
cl
e
ac
ci
de
nt
s

w
he
re
of

50
%

w
er
e
al
co
ho

la
ffe

ct
ed
.

23
%

su
ic
id
es

4(
8)

Im
pr
ov
e
sa
fe
ty

of
tr
an
sp
or
ta
tio

n
an
d

ch
an
ge

al
co
ho

lb
eh
av
io
ur

ca
n
pr
ev
en
t
ac
ci
de
nt
s.

Re
in
de
er
-h
er
de
rs
/o
w
ne
rs

fr
om

oc
cu
pa
tio

na
l

re
gi
st
er

of
St
at
is
tic
s

Sw
ed
en

an
d
na
tio

na
l

re
gi
st
er

of
re
in
de
er

he
rd
in
g
en
te
rp
ris
es
.

Sp
ou

se
s
an
d
ch
ild
re
n

fr
om

th
e
ki
ns
hi
p
re
gi
st
er

of
St
at
is
tic
s
Sw

ed
en

Ba
kk
en

K
et

al
.,

20
06

N
or
w
ay

Th
e
Sa
m
in
or

1
st
ud

y
(2
00
3–
20
04
)

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
ia
nd

no
n-
Sa
m
i/

60
%

n
=
12

37
8

36
–7
9

ye
ar
s

In
so
m
ni
a

Lo
w
er

pr
ev
al
en
ce

of
in
so
m
ni
a
co
m
pa
re
d

to
no

n-
Sa
m
i

3(
6)

Th
e
re
su
lts

m
ay

be
du

e
to

di
ffe

re
nc
es

in
at
tit
ud

es
to

sl
ee
p
as

a
ph

en
om

en
a

am
on

g
th
e
Sa
m
i

Sa
m
il
an
gu

ag
e
cr
ite
ria

an
d

se
lf-
id
en
tif
ic
at
io
n

Br
od

er
st
ad

AR
et

al
.,

20
11

N
or
w
ay

Th
e
Sa
m
in
or

1
st
ud

y
(2
00
3–
20
04
)

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
ia

nd
no

n-
Sa
m
i/

61
%

n
=
16

32
3

36
–7
9

ye
ar
s

Iro
n
st
at
us
;

se
ru
m
-f
er
rit
in

tr
an
sf
er
rin

sa
tu
ra
tio

n
ob

es
ity

Re
in
de
er

pa
tt
er
n;

H
ig
he
r
M
ea
n
tr
an
sf
er
rin

sa
tu
ra
tio

n
&
s-
fe
rr
iti
n
M
or
e
in
di
vi
du

al
s

w
ith

ov
er
w
ei
gh

t
an
d
ob

es
ity
.

4(
6)

H
ig
h
le
ve
ls
of

s-
fe
rr
iti
n
m
ay

be
du

e
to

hi
gh

in
ta
ke

of
re
in
de
er

m
ea
t.

O
ve
rw
ei
gh

t
an
d
ob

es
ity

is
as
so
ci
at
ed

w
ith

s-
fe
rr
iti
n

le
ve
ls
.

Sa
m
il
an
gu

ag
e
cr
ite
ria

an
d

se
lf-
id
en
tif
ic
at
io
n

Ar
tic
le

fo
cu
s
on

iro
n

st
or
es

in
re
la
tio

n
to

di
et
ar
y
pa
tt
er
ns
;5

di
et
ar
y
pa
tt
er
ns

w
he
re
of

1
“r
ei
nd

ee
r
pa
tt
er
n”

Br
od

er
st
ad

AR
et

al
.,

20
07

N
or
w
ay

Th
e
Sa
m
in
or

1
st
ud

y
(2
00
3–
20
04
)

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
ia
nd

no
n-
Sa
m
i/

54
,8

%
In
la
nd

vs
co
as
ta
l

n
=
14

87
3

36
–7
9

ye
ar
s

Iro
n
st
at
us
;

se
ru
m
-f
er
rit
in

tr
an
sf
er
rin

sa
tu
ra
tio

n

H
ig
he
r
m
ea
n
s-
fe
rr
iti
n
an
d
tr
an
sf
er
rin

sa
tu
ra
tio

n
in

in
la
nd

Sa
m
ic
om

pa
re
d
to

co
as
ta
lS

am
i/n

on
-S
am

i

4(
6)

D
iff
er
en
ce
s
in

iro
n
le
ve
ls

m
ig
ht

be
du

e
to

nu
tr
iti
on

al
ha
bi
ts
.

Pr
ob

ab
ly
no

di
ffe

re
nc
es

in
iro

n
m
et
ab
ol
is
m

be
tw
ee
n
Sa
m
ia
nd

no
n-

Sa
m
i.

Sa
m
il
an
gu

ag
e
cr
ite
ria

an
d

se
lf-
id
en
tif
ic
at
io
n

Br
od

er
st
ad

AR
&

M
el
hu

s
M
,

20
16

N
or
w
ay

Th
e
Sa
m
in
or

1
st
ud

y
(2
00
3–
20
04
)

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

N
on

-f
as
tin

g
bl
oo
d
sa
m
pl
es

Ph
ys
ic
al
te
st
s

Sa
m
ia
nd

no
n-

Sa
m
i/

61
%

n
=
15

11
2

36
–7
9

ye
ar
s

M
et
ab
ol
ic

sy
nd

ro
m
e(
M
et
S)

D
ia
be
te
s
M
el
lit
us

BM
I

H
ig
h
M
et
s
pr
ev
al
en
ce

in
bo

th
gr
ou

ps
.

N
o
et
hn

ic
di
ffe

re
nc
es

in
di
ab
et
es

pr
ev
al
en
ce

bu
t
in

re
ce
iv
ed

tr
ea
tm

en
t.

H
ig
he
r
m
ea
n
BM

Ia
m
on

g
Sa
m
i.

4(
6)

Cu
ltu

re
an
d
lin
gu

is
tic

sp
ec
ifi
c
pr
ev
en
tiv
e

ac
tio

ns
in

th
e
he
al
th
ca
re

sy
st
em

s
is
im
po

rt
an
t
to

im
pr
ov
e
he
al
th

st
at
us

in
th
e
w
ho

le
po

pu
la
tio

n.

Sa
m
il
an
gu

ag
e
cr
ite
ria

an
d

se
lf-
id
en
tif
ic
at
io
n

Sa
m
ia
ffi
lia
tio

n
34
%

(C
on

tin
ue
d
)

4 C. STORM MIENNA AND P. AXELSSON



Ta
bl
e
1.

(C
on

tin
ue
d)
.

Au
th
or

pu
bl
ic
at
io
n
ye
ar

Co
un

tr
y/

se
tt
in
g

St
ud

y
de
si
gn

St
ud

y
po

pu
la
tio

n/
re
sp
on

se
ra
te

Su
bj
ec
ts
(n
)/

ag
e

O
ut
co
m
e
m
ea
su
re
s

Fi
nd

in
gs

Q
ua
lit
y

sc
or
e

Au
th
or

co
nc
lu
si
on

s
Co

m
m
en
t

Br
us
ta
d
M

et
al
.,

20
08

N
or
w
ay

Th
e
Sa
m
in
or

1
st
ud

y
(2
00
3–
20
04
)

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

24
m
un

ic
ip
al
iti
es

in
N
or
w
ay

di
vi
de
d
in
to

co
as
ta
la

nd
in
la
nd

re
si
de
nc
es

5–
10
%

re
po

rt
ed

to
be

Sa
m
ii
n
th
e

19
70

Ce
ns
us

61
%

re
sp
on

se
ra
te

n
=
12
,8
11

36
–7
9

ye
ar
s

m
ea
n
ag
e

54
.6

Se
lf-
pe
rc
ei
ve
d
he
al
th

BM
I

54
.4
–5
6.
5%

re
po

rt
ed

go
od

he
al
th

Ac
co
rd
in
g
to

BM
Im

or
e
th
an

70
%

w
as

cl
as
si
fie
d
as

ov
er
w
ei
gh

t

4(
6)

5
di
et
ar
y
pa
tt
er
n
w
er
e

id
en
tif
ie
d
an
d

ch
ar
ac
te
ris
ed

by
ad
di
tio

na
ll
ife
-s
ty
le

fa
ct
or
s.

Sa
m
il
an
gu

ag
e
cr
ite
ria

an
d

se
lf-
id
en
tif
ic
at
io
n

Et
hn

ic
ity

di
vi
de
d
in
to

4
gr
ou

ps
.

Sa
m
ia
ffi
lia
tio

n
33
%

Ar
tic
le

fo
cu
s
on

di
et
ar
y
pa
tt
er
ns

an
d
its

as
so
ci
at
io
n
to

se
lf-

pe
rc
ei
ve
d
he
al
th
,

et
hn

ic
ity
,

lif
e-
st
yl
e
an
d

de
m
og

ra
ph

ic
fa
ct
or
s

Br
us
ta
d
M

et
al
.,

20
09

N
or
w
ay

Re
gi
st
er
-b
as
ed

re
tr
os
pe
ct
iv
e

co
ho

rt
19
91
–2
00
6

In
si
de
/o
ut
si
de

SU
F
ar
ea

Co
as
ta
l/i
nl
an
d

re
si
de
nc
e

Ca
lc
ul
at
ed

pe
r
10
00

su
bj
ec
ts

pe
r
5

ye
ar
s

M
or
ta
lit
y

M
or
ta
lit
y
ra
te
s
w
er
e
si
m
ila
r
be
tw
ee
n

ge
og

ra
ph

ic
al
ar
ea
s
w
ith

lo
w

an
d
hi
gh

de
ns
ity

of
Sa
m
i

7(
8)

Th
e
ris
k
of

m
or
ta
lit
y
ha
s

a
ho

m
og

en
ou

s
pa
tt
er
n

ac
ro
ss

et
hn

ic
gr
ou

ps
bu

t
th
er
e
ar
e
in
di
ca
tio

ns
of

di
ffe

re
nc
es

in
in
fa
nt

m
or
ta
lit
y.

SU
F
=
Sa
m
iD

ev
el
op

m
en
t

Fu
nd

D
ae
rg
a
L
et

al
.,

20
04

Sw
ed
en

Pr
os
pe
ct
iv
e

co
ho

rt
Q
ue
st
io
nn

ai
re

Cl
in
ic
al

ex
am

in
at
io
ns

In
te
rv
ie
w
s

Re
in
de
er

he
rd
in
g

Sa
m
i/

60
%

n
=
51

26
m
en
/

m
ea
n
ag
e

50
.2

25 w
om

en
/

m
ea
n
ag
e

49
.6

W
or
k-
re
la
te
d

m
us
cu
lo
sk
el
et
al
pa
in

(M
SP
)

M
SP

w
er
e
pr
ev
al
en
t.
H
ig
h
ex
po

su
re

of
ve
hi
cl
e
th
e
m
ai
n
ca
us
e
am

on
g
m
en

an
d
ps
yc
ho

-s
oc
ia
lr
is
k
fa
ct
or
s
am

on
g

w
om

en

0(
8)

Im
pl
em

en
tin

g
of

an
in
te
rv
en
tio

n
pr
og

ra
m
m
e

m
ay

re
du

ce
th
e
se
ve
rit
y

of
M
SP

sy
m
pt
om

s
am

on
g

re
in
de
er

he
rd
er
s.

2-
ye
ar

in
te
rv
en
tio

n
pr
ev
en
tio

n
pr
og

ra
m
m
e

D
ae
rg
a
L
et

al
.,

20
08

Sw
ed
en

Q
ue
st
io
nn

ai
re

Cr
os
s-

se
ct
io
na
l

Re
in
de
er

he
rd
in
g

(R
H
)
fa
m
ily

m
em

be
rs
/

Sw
ed
is
h

re
fe
re
nc
e

po
pu

la
tio

n
Re
sp
on

se
ra
te

67
.3
%

n
=
99

56
m
en

43 w
om

en
Ad

ul
ts

ov
er

18
ye
ar
s

Ph
ys
ic
al
fu
nc
tio

n
G
en
er
al
he
al
th

RH
sc
or
ed

hi
gh

er
on

ph
ys
ic
al

fu
nc
tio

n
th
an

th
e
re
fe
re
nc
e
po

pu
la
tio

n,
bu

t
lo
w
er

on
ge
ne
ra
lh

ea
lth

sc
al
es
.

4(
6)

Th
e
he
al
th
-r
el
at
ed

qu
al
ity

of
lif
e
w
as

si
m
ila
r
co
m
pa
re
d

to
a
Sw

ed
is
h
re
fe
re
nc
e

po
pu

la
tio

n.

D
at
a
fr
om

7
re
in
de
er
-

he
rd
in
g
co
m
m
un

iti
es

Ar
tic
le

fo
cu
s
on

qu
al
ity

of
lif
e
re
la
te
d
to

ph
ys
ic
al
,p

sy
ch
os
oc
ia
l

an
d
so
ci
oe
co
no

m
ic

co
nd

iti
on

s.

Ec
kh
of
f
C
et

al
.,

20
14

N
or
w
ay

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

20
03
–2
00
5

48
81

Sa
m
i

yo
ut
hs

/n
on

Sa
m
i

yo
ut
hs

10
%

in
di
ge
no

us
Sa
m
i

Re
sp
on

se
ra
te

83
%

n
=
48
81
/

15
–1
6

ye
ar
s

M
us
cu
lo
sk
el
et
al
pa
in

(M
SP
)

H
ig
h
pr
ev
al
en
ce

of
M
SP
,h

ig
he
r
am

on
g

fe
m
al
es
.

22
,4
%

re
po

rt
ed

3–
4
pa
in

si
te
s

3(
6)

N
o
di
ffe

re
nc
e
in

M
SP

be
tw
ee
n
Sa
m
ia
nd

no
n-

Sa
m
i

Th
e
N
or
w
eg
ia
n
Ar
ct
ic

Ad
ol
es
ce
nt

H
ea
lth

St
ud

y
(N
AA

H
S)

(C
on

tin
ue
d
)

INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH 5



Ta
bl
e
1.

(C
on

tin
ue
d)
.

Au
th
or

pu
bl
ic
at
io
n
ye
ar

Co
un

tr
y/

se
tt
in
g

St
ud

y
de
si
gn

St
ud

y
po

pu
la
tio

n/
re
sp
on

se
ra
te

Su
bj
ec
ts
(n
)/

ag
e

O
ut
co
m
e
m
ea
su
re
s

Fi
nd

in
gs

Q
ua
lit
y

sc
or
e

Au
th
or

co
nc
lu
si
on

s
Co

m
m
en
t

Ed
in
-L
ilj
eg
re
n

A
et

al
.,

20
04

Sw
ed
en

Re
tr
os
pe
ct
iv
e

co
ho

rt
Sa
m
i

Re
in
de
er
-

he
rd
in
g
Sa
m
i

(R
H
)

N
on

-R
ei
nd

ee
r

he
rd
in
g
Sa
m
i

Co
nt
ro
ls

n
=
61
1

n
=
17
0

n
=
44
1

n
=
12
22

30
,4
0,
50
,

60
ye
ar
s

of
ag
e

Ca
rd
io
va
sc
ul
ar

di
se
as
e

(C
VD

)
Si
m
ila
r
ris
k
fa
ct
or

pa
tt
er
ns

be
tw
ee
n
Sa
m
i

an
d
no

n-
Sa
m
ii
n
de
ve
lo
pi
ng

CV
D
.R

H
m
en

ha
d
lo
w
er

bl
oo
d
pr
es
su
re
,h

ig
he
r

jo
b
de
m
an
ds
,a
nd

w
er
e
m
or
e
ph

ys
ic
al
ly

ac
tiv
e.

5(
8)

D
iff
er
en
t
ex
po

su
re

to
ps
yc
ho

so
ci
al
-
an
d

be
ha
vi
ou

r
ris
k
fa
ct
or
s

pa
rt
ly
ex
pl
ai
ne
d
th
e

di
ffe

re
nc
es
,w

hi
ch

su
gg

es
ts

ar
e
re
la
te
d
to

w
or
ki
ng

co
nd

iti
on

s
an
d

lif
es
ty
le

fa
ct
or
s.

Co
ho

rt
co
ns
tr
uc
te
d
fr
om

na
tio

na
lp

op
ul
at
io
n

re
gi
st
er
s.

D
at
a
fr
om

CV
D

pr
ev
en
tiv
e
pr
og

ra
m
m
e

19
90
–2
00
1.

Ar
tic
le

fo
cu
s
on

ris
k

fa
ct
or
s.

El
ia
ss
en

BM
et

al
.,

20
13

N
or
w
ay

Th
e
Sa
m
in
or

1
st
ud

y
(2
00
3–
20
04
)

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
i

N
=
40
27

36
–7
9

ye
ar
s

CV
D

M
ar
gi
na
lis
ed

Sa
m
il
iv
in
g
in

N
or
w
eg
ia
n

do
m
in
at
ed

ar
ea
s
w
er
e
m
or
e
lik
el
y
to

re
po

rt
ca
rd
io
va
sc
ul
ar

di
se
as
es

th
an

no
n-
m
ar
gi
na
lis
ed

Sa
m
il
iv
in
g
in

Sa
m
i

m
aj
or
ity

ar
ea
s.

4(
6)

Th
e
ex
po

su
re

to
ch
ro
ni
c

st
re
ss

fo
llo
w
in
g

m
ar
gi
na
lis
at
io
n
w
er
e

su
gg

es
te
d
as

a
pl
au
si
bl
e

ex
pl
an
at
io
n.

Sa
m
il
an
gu

ag
e
cr
ite
ria

an
d

se
lf-
id
en
tif
ic
at
io
n

El
ia
ss
en

BM
et

al
.,

20
14

N
or
w
ay

Th
e
Sa
m
in
or

1
st
ud

y
(2
00
3–
20
04
)

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Cl
in
ic
al

ex
am

in
at
io
ns

Sa
m
i

no
n-
Sa
m
i/

60
.9
%

N
=
15
,2
06

36
–7
9

ye
ar
s

An
gi
na

pe
ct
or
is

sy
m
pt
om

s
(A
PS
)

Se
lf-
re
po

rt
ed

An
gi
na

(S
RA

)

AP
S
an
d
SR
A
m
or
e
pr
ev
al
en
t
in

Sa
m
i

co
m
pa
re
d
to

no
n-
Sa
m
i.

4(
6)

In
w
om

en
,l
es
s
m
od

er
at
e

al
co
ho

lc
on

su
m
pt
io
n
an
d

le
is
ur
e
tim

e
ph

ys
ic
al

ac
tiv
ity

in
Sa
m
im

ay
ex
pl
ai
n
th
e
et
hn

ic
di
ffe

re
nc
e.

Sa
m
il
an
gu

ag
e
cr
ite
ria

an
d

se
lf-
id
en
tif
ic
at
io
n

El
ia
ss
en

BM
et

al
,

20
15

N
or
w
ay

Th
e
Sa
m
in
or

1
st
ud

y
(2
00
3–
20
04
)

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
i

no
n-
Sa
m
i/

60
.9
%

N
=
15
,2
06

36
–7
9

ye
ar
s

M
yo
ca
rd
ia
l

in
fa
rc
tio

n(
SM

I)
N
o
et
hn

ic
di
ffe

re
nc
es

in
SM

I
4(
6)

Si
m
ila
r
liv
in
g
co
nd

iti
on

s
an
d

cl
os
e
in
te
ra
ct
io
ns

be
tw
ee
n
et
hn

ic
s
gr
ou

ps
m
ay

ex
pl
ai
n
th
e
fin

di
ng

s.

Sa
m
il
an
gu

ag
e
cr
ite
ria

an
d

se
lf-
id
en
tif
ic
at
io
n

Er
ik
se
n
AM

A
et

al
.,

20
16

N
or
w
ay

Th
e
Sa
m
in
or

2
st
ud

y

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
i

no
n-
Sa
m
i/

27
%

N
=
11
,1
30

21
67

Sa
m
i

89
63

no
n-
Sa
m
i

18
–6
9

ye
ar
s

Ch
ro
ni
c
pa
in
(C
hP

)
Ch

ro
ni
c
pa
in
;

Sa
m
im

en
48
.5
%

Sa
m
iw

om
en

52
.8
%

3(
6)

Ch
ild
ho

od
vi
ol
en
ce

w
as

as
so
ci
at
ed

w
ith

ad
ul
t
Ch

P
&
in
cr
ea
se
d
nu

m
be
r
of

pa
in

si
te
s.

Sa
m
il
an
gu

ag
e
cr
ite
ria

an
d

se
lf-
id
en
tif
ic
at
io
n

19
.5
%

Sa
m
ir
es
id
en
ts

Ar
tic
le

fo
cu
s
on

as
so
ci
at
io
n
be
tw
ee
n

ch
ild
ho

od
vi
ol
en
ce

an
d

ch
ro
ni
c
pa
in
.

H
an
se
n
KL

et
al
.,

20
10

N
or
w
ay

Th
e
Sa
m
in
or

1
st
ud

y
(2
00
3–
20
04
)

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
i

no
n-
Sa
m
i

Sa
m
i3

3.
1%

Kv
en

7.
8%

N
or
w
eg
ia
n

59
.1
%

n
=
12

26
5

36
–7
9

ye
ar
s

Se
lf-
re
po

rt
ed

he
al
th

Po
or

he
al
th
;S
am

im
en

28
.8
–3
1.
4%

Sa
m
iw

om
en

32
.9
–3
5.
4%

Sa
m
ir
ep
or
ts

po
or
er

he
al
th

th
an

th
e

N
or
w
eg
ia
n
po

pu
la
tio

n.
W
om

en
re
po

rt
s
po

or
er

he
al
th

th
an

m
en
.

3(
6)

Se
lf-
re
po

rt
ed

et
hn

ic
di
sc
rim

in
at
io
n
an
d
lo
w

so
ci
o-
ec
on

om
ic
st
at
us

co
nt
rib

ut
es

to
th
e

in
eq
ua
lit
ie
s.

Sa
m
iw

er
e
gr
ou

pe
d

ac
co
rd
in
g
to

th
ei
r
Sa
m
i

af
fil
ia
tio

n.
Ar
tic
le

fo
cu
s

on
di
sc
rim

in
at
io
n
an
d

et
hn

ic
ity
.

H
ar
bo

H
F
et

al
.,

20
07

N
or
w
ay

Cl
in
ic
al

ex
am

in
at
io
ns

Bl
oo
d
sa
m
pl
es

Sa
m
i

Sa
m
ic
on

tr
ol
s

no
n-
Sa
m
i

co
nt
ro
ls

n
=
12

n
=
20
0

n
=
31
2

M
ul
tip

le
sc
le
ro
si
s

(M
S)

Lo
w
er

pr
ev
al
en
ce

of
M
S
am

on
g
Sa
m
i

4(
8)

Lo
w

fr
eq
ue
nc
y
of

M
S-

as
so
ci
at
ed

ha
pl
ot
yp
e

to
ge
th
er

w
ith

ge
ne
tic

an
d
en
vi
ro
nm

en
ta
l

fa
ct
or
s
m
ay

co
nt
rib

ut
e
to

th
e
fin

di
ng

s.

Sa
m
il
an
gu

ag
e
cr
ite
ria

an
d

id
en
tif
ie
d
in

cl
in
ic
al

se
tt
in
gs

or
in

qu
es
tio

nn
ai
re
.

(C
on

tin
ue
d
)

6 C. STORM MIENNA AND P. AXELSSON



Ta
bl
e
1.

(C
on

tin
ue
d)
.

Au
th
or

pu
bl
ic
at
io
n
ye
ar

Co
un

tr
y/

se
tt
in
g

St
ud

y
de
si
gn

St
ud

y
po

pu
la
tio

n/
re
sp
on

se
ra
te

Su
bj
ec
ts
(n
)/

ag
e

O
ut
co
m
e
m
ea
su
re
s

Fi
nd

in
gs

Q
ua
lit
y

sc
or
e

Au
th
or

co
nc
lu
si
on

s
Co

m
m
en
t

H
as
sl
er

S
et

al
.,

20
05

Sw
ed
en

Re
gi
st
er
-b
as
ed

Co
ho

rt
Co

ns
tr
uc
te
d
Sa
m
i

co
ho

rt
,

no
n-
Sa
m
i

re
fe
re
nc
e

po
pu

la
tio

n

N
=
41
,7
21

74
82

re
in
de
er
-

he
rd
in
g

Sa
m
i/

34
,2
39

no
n-

he
rd
in
g

Sa
m
i

no
n-
Sa
m
i

re
f
po

p
4

tim
es

la
rg
er

St
an
da
rd

m
or
ta
lit
y
ra
tio

(S
M
R)

Li
fe

ex
pe
ct
an
cy

D
ea
th

ca
us
es

Lo
w
er

SM
R
fo
r
ca
nc
er

an
d
a
hi
gh

er
SM

R
fo
r
in
ju
rie
s
w
ith

ex
te
rn
al
ca
us
es

in
Sa
m
i

m
en

H
ig
he
r
SM

Rs
fo
r
di
se
as
es

of
th
e

ci
rc
ul
at
or
y
an
d
re
sp
ira
to
ry

sy
st
em

s
in

Sa
m
iw

om
en
,c
om

pa
re
d
to

re
f
po

p.

7(
8)

Si
m
ila
rit
ie
s
in

m
or
ta
lit
y

pa
tt
er
ns

du
e
to

cl
os
e

in
te
ra
ct
io
ns

be
tw
ee
n

et
hn

ic
gr
ou

ps
.

D
iff
er
en
ce
s
m
ay

be
ex
pl
ai
ne
d
by

lif
es
ty
le
,

ps
yc
ho

so
ci
al

an
d/
or

ge
ne
tic

fa
ct
or
s.

N
at
io
na
lk
in
sh
ip

re
gi
st
er
.

O
cc
up

at
io
na
lr
eg
is
te
r
of

St
at
is
tic
s
Sw

ed
en

19
60
–1
99
0.

N
at
io
na
lr
eg
is
te
r
of

Re
in
de
er

en
te
rp
ris
es
.

El
ec
to
ra
lr
eg
is
te
r
of

th
e

Sa
m
iP

ar
lia
m
en
t
19
93

an
d
19
97
.

H
as
sl
er

S
et

al
.,

20
08

Sw
ed
en

Re
gi
st
er
-b
as
ed

Co
ho

rt
Co

ns
tr
uc
te
d
Sa
m
i

co
ho

rt
,

no
n-
Sa
m
i

re
fe
re
nc
e

po
pu

la
tio

n

N
=
41
,7
21

74
82

re
in
de
er
-

he
rd
in
g

Sa
m
i/

34
,2
39

no
n-

he
rd
in
g

Sa
m
i

no
n-
Sa
m
i

re
f
po

p
4

tim
es

la
rg
er

Ca
nc
er

Sa
m
iw

om
en
;h
ig
he
r
ris
k
fo
r
st
om

ac
h-

an
d

ov
ar
ie
s
ca
nc
er
.L
ow

er
ris
k
fo
r
bl
ad
de
r

ca
nc
er
.

Sa
m
im

en
;h

ig
he
r
ris
k
fo
r
st
om

ac
h

ca
nc
er

lo
w
er

ris
ks

fo
r
co
lo
n-
,p

ro
st
at
e
ca
nc
er
,

m
al
ig
na
nt

m
el
an
om

a
an
d
no

n-
H
od

gk
in
s
ly
m
ph

om
a.

7(
8)

Th
e
di
ffe

re
nc
es

ar
e

su
gg

es
te
d
to

be
re
la
te
d

to
tr
ad
iti
on

al
Sa
m
i

lif
es
ty
le

fa
ct
or
s,
fo
r

ex
am

pl
e
di
et

an
d

ph
ys
ic
al
ac
tiv
ity
,a
s

pr
ot
ec
tiv
e
fa
ct
or
s
fr
om

de
ve
lo
pi
ng

ca
nc
er
.

N
at
io
na
lk
in
sh
ip

re
gi
st
er
.

O
cc
up

at
io
na
lr
eg
is
te
r
of

St
at
is
tic
s
Sw

ed
en

19
60
–1
99
0.

N
at
io
na
lr
eg
is
te
r
of

Re
in
de
er

en
te
rp
ris
es
.

El
ec
to
ra
lr
eg
is
te
r
of

th
e

Sa
m
iP

ar
lia
m
en
t
19
93

an
d
19
97
.

N
as
er
ib
af
ro
ue
iA

et
al
.,
20
16

N
or
w
ay

Th
e
Sa
m
in
or

1
st
ud

y
(2
00
3–
20
04
)

Cr
os
s-

se
ct
io
na
l

Q
ue
st
io
nn

ai
re

N
on

-f
as
tin

g
bl
oo
d
sa
m
pl
es

Sa
m
i

no
n-
Sa
m
i/

60
,9
%

N
=
15
,2
08

36
–7
9

ye
ar
s

Pr
e-
di
ab
et
es
(P
D
)

D
ia
be
te
s
m
el
lit
us

(D
M
)

PD
Sa
m
i;

m
en

3.
4%

w
om

en
2,
7%

D
M

Sa
m
i;

m
en

5,
5%

w
om

en
4,
8%

4(
6)

H
et
er
og

en
ei
ty

in
th
e

pr
ev
al
en
ce

of
PD

an
d
D
M

in
di
ffe

re
nt

ge
og

ra
ph

ic
al

re
gi
on

s
an
d
be
tw
ee
n

di
ffe

re
nt

et
hn

ic
gr
ou

ps

Sa
m
i;
la
ng

ua
ge

cr
ite
ria

an
d

se
lf-
id
en
tif
ic
at
io
n

N
ys
ta
d
T
et

al
.,

20
10

N
or
w
ay

Th
e
Sa
m
in
or

1
st
ud

y
(2
00
3–
20
04
)

Q
ue
st
io
nn

ai
re

Cl
in
ic
al

ex
am

in
at
io
n

Sa
m
i

no
n-
Sa
m
i/

57
.3
%

n
=
15

54
6

36
–7
9

ye
ar
s

O
be
si
ty

BM
I

H
ig
h
pr
ev
al
en
ce

of
ob

es
ity
.S
am

iw
om

en
m
or
e
ob

es
e
th
an

N
or
w
eg
ia
n
w
om

en
.

Sa
m
im

en
le
ss

ob
es
e
th
an

N
or
w
eg
ia
n

m
en
.

5(
6)

M
or
e
st
ud

ie
s
ar
e
ne
ed
ed

to
ex
am

in
e
if
th
e
et
hn

ic
di
ffe

re
nc
es

ar
e
du

e
to

di
et
ar
y
ha
bi
ts

an
d/
or

ph
ys
ic
al
ac
tiv
iti
es
.

Sa
m
il
an
gu

ag
e
cr
ite
ria

an
d

se
lf-
id
en
tif
ic
at
io
n

O
m
m
a
L
et

al
.,

20
12

Sw
ed
en

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
iy
ou

th
s

59
%

n
=
51
6

18
–2
8

ye
ar
s

Se
lf-
re
po

rt
ed

he
al
th

H
ea
da
ch
e

95
.3
%

fe
lt
he
al
th
y

72
,3
%

m
en

63
,3
%

w
om

en
O
ft
en

he
ad
ac
he
s

m
en

4,
6%

w
om

en
13
,2
%

3(
6)

Yo
un

g
Sa
m
ih

ad
go

od
he
al
th
.P

hy
si
ca
lh

ea
lth

in
yo
un

g
Sa
m
im

ay
be

be
tt
er

th
an

in
yo
un

g
Sw

ed
es
.

Sa
m
iE
du

ca
tio

na
lC

en
tr
e

Jo
kk
m
ok
k,

Sa
m
ip

ar
lia
m
en
t

el
ec
to
ra
lr
eg
is
te
r,

Re
in
de
er
-o
w
ne
r
re
gi
st
er
,

th
e
Sa
m
iy
ou

th
or
ga
ni
sa
tio

n,
24

Sa
m
i

or
ga
ni
sa
tio

ns
.A

rt
ic
le

fo
cu
s
m
en
ta
lh

ea
lth

.

(C
on

tin
ue
d
)

INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH 7



Ta
bl
e
1.

(C
on

tin
ue
d)
.

Au
th
or

pu
bl
ic
at
io
n
ye
ar

Co
un

tr
y/

se
tt
in
g

St
ud

y
de
si
gn

St
ud

y
po

pu
la
tio

n/
re
sp
on

se
ra
te

Su
bj
ec
ts
(n
)/

ag
e

O
ut
co
m
e
m
ea
su
re
s

Fi
nd

in
gs

Q
ua
lit
y

sc
or
e

Au
th
or

co
nc
lu
si
on

s
Co

m
m
en
t

O
m
m
a
L
et

al
,

20
15

Sw
ed
en

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
ic
hi
ld
re
n

12
–1
8
ye
ar
s

70
%

n
=
12
1

12
–1
8

ye
ar
s

H
ea
lth

-r
el
at
ed

qu
al
ity

of
lif
e
(H
RQ

O
L)

Ph
ys
ic
al
w
el
lb
ei
ng

30
–4
0%

re
po

rt
ed

lo
w
-f
un

ct
io
ni
ng

an
d

w
el
l-b

ei
ng

.
H
ig
h
ph

ys
ic
al
w
el
lb
ei
ng

w
as

re
po

rt
ed

by 27
%
.

5(
6)

Th
os
e
w
ith

an
ex
pl
ic
it
Sa
m
i

id
en
tit
y
re
po

rt
ed

lo
w

H
RQ

O
L
in

so
m
e
as
pe
ct
s.

Et
hn

ic
ity
-r
el
at
iv
e
ne
ga
tiv
e

tr
ea
tm

en
ts
pa
rt
ly
ex
pl
ai
n

th
e
lo
w
er

H
RQ

O
L.

Sa
m
is
ch
oo
lp

ro
gr
am

m
es

Ro
ss

AB
et

al
.,

20
09

Sw
ed
en

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Cl
in
ic
al

m
ea
su
re
m
en
ts

Re
in
de
er
-h
er
di
ng

Sa
m
i(
RS
)

N
on

-r
ei
nd

ee
r

he
rd
in
g
Sa
m
i

(N
RS
)

no
n-
Sa
m
i

co
nt
ro
ls
(N
S)

n
=
14
5

n
=
45
0

n
=
10
00

M
ea
n
ag
e

42
–4
7.
4

ye
ar
s

Bl
oo
d
gl
uc
os
e
Bl
oo
d

pr
es
su
re

Ph
ys
ic
al

ac
tiv
ity

BM
I

RS
w
om

en
lo
w
er

pl
as
m
a
gl
uc
os
e.
RS

m
en

lo
w
er

di
as
to
lic

bl
oo
d
pr
es
su
re
.R

S
hi
gh

er
ph

ys
ic
al
ac
tiv
ity

to
N
RS
.

BM
I2

5,
2–
26
,2

3(
6)

N
o
si
gn

ifi
ca
nt

di
ffe

re
nc
e
of

BM
Ia

m
on

g
th
e
gr
ou

ps
.

Tr
ad
iti
on

al
lif
es
ty
le

de
fin

ed
by

oc
cu
pa
tio

n
is

re
fle
ct
ed

in
fo
od

an
d

nu
tr
ie
nt

in
ta
ke
.

Th
e
Vä
st
er
bo

tt
en

Ca
rd
io
va
sc
ul
ar

In
te
rv
en
tio

n
Pr
og

ra
m
m
e

(1
99
0–
20
01
)

Ar
tic
le

fo
cu
s
on

fo
od

an
d
nu

tr
ie
nt

in
ta
ke
.

Sj
öl
an
de
r

P
et

al
.,

20
08

Sw
ed
en

(1
98
5–
20
02
)

Re
gi
st
er
-b
as
ed

Co
ho

rt
Sa
m
ic
oh

or
t

Re
in
de
er

he
rd
in
g(
RH

)
no

n-
he
rd
in
g

Sa
m
i(
N
H
)

no
n-
Sa
m
i

co
nt
ro
ls
,4

tim
es

la
rg
er

n
=
15
,9
14

n
=
44
65

n
=

11
,4
49
.n

=
71
,5
50

In
ci
de
nc
e
&
m
or
ta
lit
y

fr
om

St
ro
ke
,S
ub

ar
ac
hn

oi
d

ha
em

or
rh
ag
e
(S
AH

)
Ac
ut
e
m
yo
ca
rd
ia
l

in
fa
rc
t
(A
M
I)

N
o
el
ev
at
ed

ris
k
of

de
ve
lo
pi
ng

AM
I

am
on

g
th
e
Sa
m
i.
H
ig
he
r
in
ci
de
nc
es

of
st
ro
ke

an
d
SA

H
fo
r
bo

th
Sa
m
im

en
an
d

w
om

en
.

6(
8)

D
iff
er
en
ce
s
in

in
ci
de
nc
e
of

st
ro
ke

ar
e
ca
us
ed

by
be
ha
vi
ou

ra
la

nd
ps
yc
ho

so
ci
al

ris
k
fa
ct
or
s.

RH
:N

at
io
na
lO

cc
up

at
io
na
l

re
gi
st
er
s
&
Re
gi
st
er
s
of

Re
in
de
er

Br
ee
di
ng

En
te
rp
ris
er
s

N
H
:E
le
ct
or
al
re
gi
st
er
s
of

th
e
Sa
m
ip
ar
lia
m
en
t
an
d

N
at
io
na
lK

in
sh
ip

re
gi
st
er
s

Sj
öl
an
de
r

P
et

al
.,

20
08

Sw
ed
en

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Re
in
de
er

he
rd
er
s

(R
H
)

68
%

Co
nt
ro
ls
;

w
om

en
,

re
in
de
er

he
rd
in
g

fa
m
ili
es

M
en
,b

lu
e-

co
lla
r
w
or
ke
rs

n
=
74

m
en

≥
18

ye
ar
s

Co
nt
ro
ls
;

n
=
53

w
om

en
n
=
19
4

M
us
cu
lo
sk
el
et
al

sy
m
pt
om

s
RH

m
en

sy
m
pt
om

s
in

an
y
re
gi
on

pr
ev
io
us

7
da
ys

78
%

12
m
on

th
s

92
%

5(
6)

M
us
cu
lo
sk
el
et
al
sy
m
pt
om

s
co
ns
tit
ut
e
a
he
al
th

pr
ob

le
m

in
re
in
de
er

hu
sb
an
dr
y
w
hi
ch

ca
lls

fo
r

pr
ev
en
tiv
e
ac
tio

ns
.

Re
in
de
er
-h
er
di
ng

co
m
m
un

iti
es

1
Jä
m
tla
nd

3
Vä
st
er
bo

tt
en

4
N
or
rb
ot
te
n

So
in
in
en

L
et

al
.,

20
08

Fi
nl
an
d

M
un

ic
ip
al
iti
es

of
In
ar
ia
nd

U
ts
jo
ki

(1
97
9–
20
05
)

Re
tr
os
pe
ct
iv
e

co
ho

rt
Sa
m
i*

no
n-
Sa
m
i

”m
ix
ed
”
Sa
m
i

*S
am

i
cl
as
si
fie
d
as

a
pe
rs
on

w
ith

at
le
as
t
75
%

of
an
y
et
hn

ic
gr
ou

p
of

Sa
m
i

n
=
20
91

n
=
41
61

M
or
ta
lit
y

Ca
nc
er

m
or
ta
lit
y
is
lo
w
.A

cc
id
en
ts

an
d

su
ic
id
es

ar
e
co
m
m
on

.
6(
8)

Th
e
to
ta
lm

or
ta
lit
y
ra
te
s
of

th
e
Sa
m
id

o
no

t
di
ffe

r
fr
om

th
at

of
th
e
ge
ne
ra
l

po
pu

la
tio

n.
Th
e
Sa
m
i

m
en

ha
d
a
lo
w
er

di
se
as
e

m
or
ta
lit
y
co
m
pa
re
d
w
ith

th
e
Fi
nn

is
h
po

pu
la
tio

n

N
at
io
na
lp

op
ul
at
io
n

re
gi
st
er
;

Sa
m
ic
la
ss
ifi
ca
tio

n
by

in
te
rv
ie
w

Sa
m
ip

er
so
ns

to
id
en
tif
y
la
ng

ua
ge

an
d

fr
om

st
ud

yi
ng

ge
ne
al
og

ic
al
so
ur
ce
s.

(C
on

tin
ue
d
)

8 C. STORM MIENNA AND P. AXELSSON



Ta
bl
e
1.

(C
on

tin
ue
d)
.

Au
th
or

pu
bl
ic
at
io
n
ye
ar

Co
un

tr
y/

se
tt
in
g

St
ud

y
de
si
gn

St
ud

y
po

pu
la
tio

n/
re
sp
on

se
ra
te

Su
bj
ec
ts
(n
)/

ag
e

O
ut
co
m
e
m
ea
su
re
s

Fi
nd

in
gs

Q
ua
lit
y

sc
or
e

Au
th
or

co
nc
lu
si
on

s
Co

m
m
en
t

So
in
in
en

L
et

al
.,

20
12

Fi
nl
an
d

M
un

ic
ip
al
iti
es

of
In
ar
ia
nd

U
ts
jo
ki

(1
97
9–
20
09
)

Re
tr
os
pe
ct
iv
e

co
ho

rt
Ca
nc
er

pa
tie
nt
s;

Sa
m
i

no
n-
Sa
m
i

“m
ix
ed
”

Co
nt
ro
ls
;

Fi
nn

is
h

pa
tie
nt
s

ou
ts
id
e
th
e

co
ho

rt

n
=
20
91

n
=
41
61

n
=
20

18
1

Ca
nc
er

pa
tie
nt
s
su
rv
iv
al

in
ru
ra
la
re
as

co
m
pa
re
d
to

av
er
ag
e

Fi
nn

is
h
ca
nc
er

pa
tie
nt
s

Sa
m
i;
20
4
ca
nc
er

ca
se
s

no
n-
Sa
m
i;3
91

ca
nc
er

ca
se
s

6(
8)

N
o
di
ffe

re
nc
e
be
tw
ee
n
th
e

ca
nc
er

su
rv
iv
al
in

th
e

di
ffe

re
nt

gr
ou

ps
.L
on

g
di
st
an
ce
s
to

m
ed
ic
al
ca
re

or
Sa
m
ie
th
ni
ci
ty

ha
ve

no
in
flu
en
ce

of
th
e
ca
nc
er

su
rv
iv
al

Sa
m
ii
de
nt
ifi
ed

by
m
at
er
ia
l

of
th
e
Fi
nn

is
h

In
te
rn
at
io
na
lB

io
lo
gi
ca
l

pr
og

ra
m
m
e
w
hi
ch

w
er
e

ba
se
d
on

in
te
rv
ie
w

an
d

by
ge
ne
al
og

ic
al

so
ur
ce
s

Sp
ei
n
AR

et
al
.,

20
13

N
or
w
ay

Th
e

N
or
w
eg
ia
n

Ar
ct
ic

Ad
ol
es
ce
nt

H
ea
lth

st
ud

y
(2
00
3–
20
05
)

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
iy
ou

th
s

10
th
-1
1t
h

gr
ad
er
s

n
=
35
0

Se
lf-
re
po

rt
ed

he
al
th

(S
RH

)
89
%

of
th
e
Sa
m
iy
ou

th
re
po

rt
ed

go
od

or
ve
ry

go
od

he
al
th

3(
6)

Ph
ys
ic
al

ac
tiv
ity

w
as

pr
ot
ec
tiv
e
fo
r
go

od
SR
H
.

Su
ic
id
al
th
ou

gh
ts

w
er
e

ris
k
fa
ct
or
s
as
so
ci
at
ed

w
ith

po
or

SR
H
.

Sa
m
i;
O
bj
ec
tiv
e
qu

es
tio

ns
of

et
hn

ic
ity

an
d

la
ng

ua
ge

an
d
su
bj
ec
tiv
e

qu
es
tio

ns
of

se
lf-

id
en
tif
ic
at
io
n

St
or
m

C
et

al
.,

20
06

Sw
ed
en

Th
e

m
un

ic
ip
al
iti
es

of
G
äl
liv
ar
e

an
d
Ki
ru
na

Cr
os
s-
se
ct
io
na
l

Q
ue
st
io
nn

ai
re

Sa
m
iw

om
en

21
–7
0
ye
ar
s

65
%

N
=
48
7

N
ec
k-
sh
ou

ld
er

pa
in

(N
SP
)

Te
m
po

ro
m
an
di
bu

la
r

di
so
rd
er
s
(T
M
D
)

H
ea
da
ch
e

Se
lf-
re
po

rt
ed

he
al
th

Pr
ev
al
en
ce
:N

SP
56
%
,T
M
D
32
%
,

H
ea
da
ch
e
61
%

G
oo
d
he
al
th

86
%

4
(6
)

M
us
cu
lo
sk
el
et
al
sy
m
pt
om

s
ar
e
co
m
m
on

am
on

g
an

ad
ul
t
sa
m
pl
e
of

Sa
m
i

w
om

en
.

Co
m
or
bi
di
ty

be
tw
ee
n

sy
m
pt
om

s
w
as

fo
un

d.

El
ec
to
ra
lr
eg
is
te
r
of

th
e

Sa
m
ip

ar
lia
m
en
t
or

re
gi
st
er
ed

as
re
in
de
er

he
rd
er
s/
ow

ne
rs
in

th
e

Sw
ed
is
h
Bo

ar
d
of

Ag
ric
ul
tu
re
.

St
or
m

C
et

al
.,

20
07

Sw
ed
en

Th
e

m
un

ic
ip
al
iti
es

of
G
äl
liv
ar
e

an
d
Ki
ru
na

2-
ye
ar

fo
llo
w

up
Q
ue
st
io
nn

ai
re

Cl
in
ic
al
ca
se
-

co
nt
ro
ls
tu
dy

Sa
m
iw

om
en

n
=
68

m
ea
n
ag
e

48
.7

N
ec
k-
sh
ou

ld
er

pa
in

(N
SP
)

Te
m
po

ro
m
an
di
bu

la
r

di
so
rd
er
s
(T
M
D
)

H
ea
da
ch
e

BM
I

An
nu

al
in
ci
de
nc
e
ra
te

TM
D
6.
5%

Ca
se
s
ha
s
hi
gh

er
BM

I(
28
.2
)
th
an

co
nt
ro
ls
(2
5.
4)

7(
8)

Se
ve
re

TM
D
sy
m
pt
om

s
re
m
ai
ne
d
un

ch
an
ge
d

ov
er

th
e
2-
ye
ar

fo
llo
w
-u
p

an
d
w
as

re
la
te
d
to

im
pa
ire
d
ge
ne
ra
lh

ea
lth

an
d
aw

ar
en
es
s
of

or
al

pa
ra
-f
un

ct
io
ns
.

El
ec
to
ra
lr
eg
is
te
r
of

th
e

Sa
m
ip

ar
lia
m
en
t
or

re
gi
st
er
ed

as
re
in
de
er

he
rd
er
s/
ow

ne
rs
in

th
e

Sw
ed
is
h
Bo

ar
d
of

Ag
ric
ul
tu
re
.

INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH 9



among Sami women, and 68.6–71.2% among Sami
men, depending on different categorisations of Sami.
A gender difference was observed, with women report-
ing poorer health than men. Sami ethnicity was asso-
ciated with poorer self-reported health when compared
to the Norwegian majority population. Discrimination
was suggested as being partly to blame for the health
inequalities [11]. The general health state was reported
as good by 86% of a sample of Sami women in Arctic
Sweden. 24% had a disease which was under medical
care, and 29% took prescription medications [12].
Among Sami youths in Sweden, 95% felt healthy and
91% slept well. Men reported good health more often
than women [13]. In Norway as well, a majority (88.5%)
of Sami and non-Sami adolescents reported good or
very good health [14]. This was also true for participants
aged 36–79 in the SAMINOR study [15], and for Sami
adolescents, with 89% reporting good or very good
health [16]. According to the SAMINOR study data, self-
reported insomnia and use of hypnotics were less com-
mon in the Sami population than among the majority.
The prevalence of hypnotic use was 7.1%. Between
66.9% and 71.0% of the Sami reported no problem
with insomnia, compared to 64.4% among the non-
Sami population [17]. Sense of coherence (SOC) is
hypothesized as being closely related to health. In
a Swedish sample, no significant differences between
Sami and non-Sami were found. Reindeer-herding Sami,
on the other hand, have lower SOC than non-herding
Sami. 68.4% of the non-herders declare themselves
healthy, compared to 62.4% of the herders. 75.9% of
the non-Sami, compared to 67.3% of the Sami, declare
themselves healthy. Neither of these differences were
statistically significant [18]. In a sample of 99 adult men
and women in reindeer-herding families, the health-
related quality of life was similar when compared to
a Swedish reference population. On the SF-36 question-
naire used to assess the health-related quality of life,
both men and women scored higher on physical func-
tion than the reference population, but lower on the
included general health scales [19]. Among Sami
schoolchildren in Sweden, the health-related quality of
life was lower than for Swedish schoolchildren in gen-
eral [20].

Mortality and causes of death

The included studies indicate more similarities than differ-
ences in mortality rates among the Sami and non-Sami
populations in their traditional geographical area, Sápmi.
In Arctic Norway, mortality rates did not differ among
different geographic regions with higher or lower propor-
tions of Sami. There was a difference in infant mortality

rate between what was defined as coastal non-Sami areas
(1.8/1000) and Sami inland area (6.2/1000) [21]. In
Sweden, also, the differences in mortality rates and life
expectancy at birth (LEB) between the Sami and the
reference population (RP) were small (LEB 74.9 years for
Sami men compared to 74.6 years for men in the RP and
80.3 years for women in RP compared to 80.0 for Sami
women) based on a cohort between 1961 and 2000. Sami
men were found to have a lower Standardised Mortality
Ratio (SMR) for cancer, and a higher SMR for injuries with
external causes, compared to the reference population.
Among Sami women, higher SMRs for diseases of the
circulatory and respiratory systems were found when
compared to the reference population. An increased risk
of dying of subarachnoid haemorrhage was also reported
among both Sami men and women. Life expectancy at
birth was 74.9 years for Sámi men, and 80.0 years for Sami
women, with no statistically significant difference com-
pared to the reference population. The most common
causes of death were diseases of the circulatory system,
followed by cancer and injuries with external causes [22].
Among reindeer-herding Sami families in Sweden, acci-
dents related to transport vehicles were the causes of 158
unnatural deaths between 1961 and 2000. Road traffic
accidents contributed to 16% of deaths, and snowmobile
fatalities accounted for 11%. Half of the victims were
alcohol affected. Suicides accounted for 23% of deaths
[23]. Deaths caused by vehicle accidents were also com-
mon in Finland, based on a cohort between 1979 and
2005. Suicide mortality among Sami men was elevated
compared to non-Sami men. However, a lower disease-
related mortality among Sami men was observed, com-
pared to the general population, attributable to the low
mortality from cancer, but possibly also related to diet,
physical activity and genetics. Also among Sami men,
SMRs for dementia and Alzheimer´s disease were higher,
while SMRs for circulatory diseases were similar between
the populations [24].

Cardiovascular and cerebrovascular diseases

In Sweden, similar patterns for Sami and non-Sami people
in regard to the risk of developing cardiovascular diseases
were reported. Varying exposures to psychosocial- and
behaviour risk factors partly explained the differences,
which were suggested as being related to working con-
ditions and lifestyle factors. Reindeer-herding men had
lower blood pressure, higher job demands, and were
more physically active [25]. In Norway, marginalised
Sami living in Norwegian-dominated areas were more
likely to report cardiovascular diseases than non-
marginalised Sami living in Sami majority areas. The
authors suggest exposure to chronic stress as a result of
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marginalisation as a plausible explanation. No gender
differences were found [26]. The prevalence of self-
reported myocardial infarction was similar for Sami and
non-Sami people in rural areas of Norway, based on
a health survey in 2003–2004. Similar living conditions
and close interactions between ethnic groups were con-
sidered as a plausible explanation for the similarities. Self-
reported angina pectoris, on the other hand, was found to
be more prevalent in Sami compared to non-Sami. In
Sweden, no elevated risk for acute myocardial infarction
were found in a Sami cohort compared to
a demographically matched non-Sami population,
between 1985 and 2002. Higher incidence rates of stroke
and subarachnoid haemorrhage for Sami men and
women, compared to a non-Sami control population,
were observed [27–29].

Cancer

The cancer incidence rate among the Sami was lower
than that of the general population of Sweden. Sami
also had a lower cancer incidence rate than that of the
non-Sami living in the same geographical area. In
Finland, a lower incidence rate of cancer among the
Sami, compared to the general population, has also
been found. In Sweden, Sami women had higher risks
for stomach cancer and ovarian cancer, but lower risk
for bladder cancer, compared to a demographically
matched reference population. Sami men had also
a higher risk for stomach cancer, but lower risks were
reported for colon cancer, prostate cancer, malignant
melanoma and for non-Hodgkins lymphoma when
compared to the non-Sami reference population.
Reindeer-herding Sami showed a lower relative cancer
risk compared to the non-reindeer herding Sami. The
differences are hypothesized as relating to traditional
Sami lifestyle practices, for example, diet and physical
activity, which are suggested to be protective factors. In
Finland, no differences in cancer survival rates were
observed between Sami cancer patients and non-Sami
patients living in the same rural area or when compared
to the general population. The authors concluded that
neither living a long distance away from accessible
medical care, nor Sami ethnicity, influenced the cancer
survival rate in northern Finland [30,31].

Metabolic syndrome and diabetes mellitus

A high prevalence of metabolic syndrome (MetS) in
both Sami and non-Sami populations was observed,
based on the SAMINOR study conducted in
2003–2004. Central obesity, elevated systolic blood
pressure and high triglyceride levels were the most

prevalent risk markers. Using the European waist cir-
cumference cut-off as the definition for MetS,
a prevalence of between 22.3% and 38.7% was reported
in the Sami population [32]. In Norway, a diabetes pre-
valence of 5.2% in Sami men, and 5.0% in Sami women,
was reported by the SAMINOR study. The study did not
differentiate between type 1 or type 2 Diabetes
Mellitus. No ethnic differences were found; however,
ethnicity affected the treatment. A combined treatment
involving insulin and tablets was used more frequently
among Sami men than among non-Sami men, and
treatment with tablets was more commonly used
among Sami women than among non-Sami women.
The age-standardised prevalence of pre-diabetes was
reported as 2.7–3.4%, and the prevalence of Diabetes
Mellitus as 4.6–4.8% among the Sami population. The
prevalence of both Diabetes and pre-diabetes increased
with age, and no ethnic differences were found [32,33].

Musculoskeletal pain disorders and other pain
symptoms

Among adolescents between 15 and 16 years old in
Norway, a high prevalence of musculoskeletal pain
was observed. There were gender differences, with
higher pain prevalence in females. No differences
between Sami and non-Sami youths were found.
Headaches were reported by 66% of Sami females,
compared to 43% of Sami men. Neck/shoulder pain
was reported by 46% of Sami females, and 29% of
Sami men. Back pain, and pain in the arms, knees or
legs was reported by approximately 30%, of men and
women, respectively. A strong association was found
between musculoskeletal pain sites and psychosocial
problems, with a linkage between childhood violence
and chronic pain in adulthood also being reported, but
the Sami youths did not suffer symptoms at a greater
rate than the non-Sami youths [14]. Between 48% and
55.1% reported chronic pain, according to the
SAMINOR study, with no ethnic differences. However,
chest and stomach pain were more frequently reported
by Sami men than non-Sami men. Sami women
reported stomach and pelvic pain more frequently
than non-Sami women [34]. In Sweden, frequent head-
aches were reported by 9.5% of a sample of young
Sami, aged 18–28 [13], and in an adult Sami female
population, 61% reported headaches. In the same sam-
ple of adults, the prevalence of pain and/or dysfunction
in the jaw-face region was 32%, and pain in the neck/
shoulder region was reported by 56% [12]. Severe
symptoms were usually related to impaired general
health [35]. A high prevalence of musculoskeletal symp-
toms was also reported in a group of 51 Sami
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individuals in Sweden involved in reindeer herding.
High exposure to the use of motor vehicles was the
main cause of musculoskeletal pain among men, while
psychosocial risk factors were suggested as the main
cause in women. Musculoskeletal symptoms were more
common among women [36]. The prevalence of self-
reported musculoskeletal symptoms was also high in
a sample of 74 male reindeer herders followed over
a 12-month period; headaches were reported by 39%
of them, neck pain by 57% and lower back pain by
73% [37].

Other diseases/disorders/deficiencies/loads

In Norway, a low prevalence of multiple sclerosis in
a Sami population was reported, compared to the non-
Sami. The author suggested that a low frequency of an
MS-associated haplotype was related to the low preva-
lence among Sami, together with other reduced genetic
and environmental risk factors associated with the dis-
ease. There are no data on MS prevalence among Sami
in Finland, Sweden or Russia [38].

The first study to evaluate the iron status of a multi-
ethnic population in different geographic regions,
including self-perceived Sami, was the SAMINOR study
(2003–2004) in Norway. Geographic differences in iron
levels were reported and hypothesized as being related
to nutritional habits. The authors concluded that iron
metabolism probably does not differ between the Sami
people at a group level compared to a non-Sami popu-
lation. Sami men and women living in inland areas had
higher s-ferritin than either non-Sami in the same area
or coastal Sami. Inland residents have also higher trans-
ferrin saturation than coastal residents. Higher levels of
s-ferritin and mean transferrin saturation were found in
participants with higher intake of reindeer meat, in
addition to obesity and overweight. Obesity was asso-
ciated with s-ferritin in both genders. Over 70% were
classified as having overweight, with individuals having
overweight being the most frequent consumers of rein-
deer meat, and having a low level of physical activity.
The mean BMI among all ethnic groups was above the
WHO classification of overweight. Results from
a Swedish study showed a mean BMI between 25.2
and 26.2 among a Sami population, with no differences
between genders, or non-reindeer herders vs reindeer
herders or when compared with a control group
[15,39–41]. In a sample of Sami women in Arctic
Sweden, obesity was found to be related to severe
TMD (mean BMI 28.2) in comparison with TMD free
controls (mean BMI 25.4) [35]. The prevalence of obe-
sity, based on SAMINOR data, was reported to be high,
especially in Sami women [42].

Discussion

This systematic review was conducted in order to over-
view current knowledge regarding the state of somatic
health among the Indigenous Sami. As the Sami
People’s traditional lands – Sápmi – extend across four
countries (Norway, Sweden, Finland and the Kola
Peninsula of Russia), presenting a coherent picture of
the somatic health situation of the only recognised
Indigenous People in the north of Europe is
a challenging task. However, what stands out in this
review is that Norway has the strongest position in
terms of knowledge concerning Sami somatic health.
Much of this is due to the publications stemming from
the Centre for Sami Health Research at the Arctic
University of Norway. Summary results built on robust
data from Norway showed only minor differences in
health and wellbeing, favouring the non-indigenous in
the same geographical region.

A systematic review assessing the quality of studies
on the Sami population´s health situation has not been
previously conducted. A systematic review compiles
results from original studies regarding the subject, and
is characterised by its assessment of the quality of the
included studies, using a standardised tool. In this
review, we used the Newcastle–Ottawa scale, which is
a commonly used tool in medicine. Advantages with
the NOS tool are that it is validated for case-control –
and cohort studies. It is also user-friendly. However, it is
not yet validated for cross-sectional studies, which were
the majority of studies included in this review. As
majority of studies on the health of the indigenous
Sami are of cross-sectional design, that is one reason
why none of the studies obtain the highest score.
Additionally, this leads to a gap in knowledge due to
the fact that no conclusions on causality of diseases can
be drawn.

Longitudinal prospective studies in the health field
concerning the Sami people are missing. It is obvious
that such studies are much-needed, to explore risk
factors and risk assessments for diseases/disorders
affecting the Sami people. A call for improved data
is in accordance with the United Nations Sustainable
Development Goals (especially no. 17), and was also
highlighted by the Lowitja–Lancet Collaboration, in
their global review, as something every nation state
needed to improve [4]. At the same time, Walker
et. al. (2017) underline that this future work needs
to be done in close collaboration with indigenous
communities [43]. One should also have in mind
that the concept of health may vary between
Indigenous people and the majority people. Western
methods of understanding health, and preventing
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poor health, tend to be focused on the individual;
which is also how nation states’ systems of collecting
data and relevant information are built [44,45].
Langås-Larsen et al. (2018) argue that traditional
social networks still exist in northern communities,
and that they, especially in Sami context, are impor-
tant when persons become ill. These networks are
activated when people fall ill and include the use of
traditional healers that point to a broader under-
standing of disease and illness [46].

Additionally, our review also highlights that definitions
of study populations varied widely between the studies,
making comparisons and concluding results difficult.
Determining Sami identity is a challenging task in itself.
A Swedish population-based study used register-based
data (1960–2000) without self-identification, while the
SAMINOR study is based on self-identification, and then
linking the populations to registers. In Sweden, it is obvious
that reindeer herding is a recurrent identifier of indigenous
identity. This is in accordance with the Swedish state’s
system of identifying reindeer herding as an occupation
for Sami people only. Hence, focusing on the health of
reindeer herders is by definition working in the field of
Indigenous Sami health. However, it is important to stress
the well-established fact that reindeer herders are
a minority within the Indigenous Sami population [47].

International guidelines for health research favour
self-identification. However, Pettersen and Brustad
(2015) point out that even though their general results
were that Sami identification was rather consistent over
time; they found an increasing willingness to self-
identify as Sami if the individual had commenced
higher education. Consequently, researchers must be
aware of the historical and social context in which
their study is taking place [48].

Different studies use different criteria of Sami ethni-
city, and it also seems to be country related. In Norway,
the inclusion criteria are mostly based on language
criteria and geographical connections. In Sweden, the
studies are based on reindeer herders vs non-reindeer
herders or on individuals registered in the electoral
register of the Sami Parliament.

Despite the uncertainty, there is evidence that the
majority of adult Sami experience good health. Sami
men are feeling healthier than women. Regarding
youth samples, there are different results between
different studies [12–16,20]. Mortality and life expec-
tancy were similar between Sami and non-Sami
population, with only minor differences. Common
death causes were diseases of the circulatory system,
cancer and vehicle accidents [21,22,24]. There is also
evidence from Norway that self-reported myocardial
infarction rates were similar among Sami and non-

Sami, but Angina pectoris was more prevalent
among Sami. In Sweden, cardiovascular disease
rates were similar between Sami and non-Sami [25–
29]. As with the general populations of the Nordic
countries, the incidence of cancer among the Sami
people has increased over recent decades. Cancer is
one of the few diseases that has been thoroughly
studied in the Sami population. A major reason for
that was the increased cancer risk due to nuclear
fallout contamination in areas within Sápmi as
a result of the Chernobyl nuclear reactor accident
in 1986, and also from nuclear weapons testing on
the island of Novaya Zemlya in the 1950s and 1960s.
To date, no detectable excess of the radiation-
sensitive cancers, such as leukaemia and thyroid can-
cer, has been observed in any of the countries. At
present, conclusive results from Norway, Sweden and
Finland reveal a generally lower risk of developing
and dying of cancer for Sami than for non-Sami
people living in the same geographical regions.
However, cancers of the stomach in these regions
are more prevalent than the national average. In all
countries, Sami show a lower risk of prostate cancer.
Among Sami men in both Finland and Norway, sig-
nificantly lower standardised incidence ratios for
bladder cancer were observed. Breast cancer was
less common in Finland among Sami compared to
non-Sami. Suggested explanations for the low cancer
risks are connected to the traditional Sami lifestyle,
such as dietary components (high intake of antiox-
idants and unsaturated fatty acids), and high levels
of physical activity that may be protective factors
against developing cancer. Genetic factors have also
been suggested as an explanation for this lower risk
of developing cancer [30,31,49]. The prevalence of
Diabetes mellitus is around 5%, based on the
SAMINOR survey, with no ethnic differences. No
data on a Sami sample from the other countries
exists [32,33]. There is evidence of a high prevalence
of musculoskeletal pain symptoms in youths and
adults within the Sami population. Around 20% of
the European population suffers from chronic pain
[50]. The most common causes of pain in the orofa-
cial region are temporomandibular disorders (TMD),
which are regarded as musculoskeletal disorders in
the jaw-face region. Comorbidity between TMD,
headache, and neck/shoulder pain was observed
[12–14,34,35,37]. At the time of this review, no stu-
dies on musculoskeletal disorders among Sami
existed from either Finland or Russia. There is evi-
dence that obesity and overweight are common
among Sami individuals, especially among women.
This was associated with higher levels of s-ferritin
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as a consequence of higher intake of reindeer meat
[15,35,39,41,42].

We have assessed a quality score above 50% of the
highest possible score as a study of moderate quality.
Only studies where the maximum score is 8 can be
assessed as a high-quality study. No study within this
review reached the highest score, but several studies
were nevertheless of high quality.

Although there is reliable evidence in certain areas,
there is still a great need for more research within the
field of Sami health in several other areas. When plan-
ning future epidemiological studies involving the Sami
people, longitudinal prospective studies are suggested.
This will improve the scientific evidence to a great
extent. More studies from Russia, Finland and Sweden
are also needed. In comparison with Norway, where the
national state provides financial support for Sami health
research, the other states also need to take actions for
knowledge improvements. Collaborations across the
borders, preferably comparative studies covering the
traditional land area of the Sami people, across
Norway, Sweden, Finland and Russia would also be
encouraged. This would offer larger population sizes,
similarities in data collection and analysis methods, as
well as calibration in examination methods. To enable
comparisons between studies, and also between coun-
tries, it might also be advantageous to use the same
definition of Sami identity in research.

Conclusion

To summarise, this review shows that there are exten-
sive knowledge gaps regarding the state of somatic
health among the indigenous Sami population in the
circumpolar area, especially in Russia, Finland and
Sweden. Current knowledge is somewhat outdated
and fragmented, with the one exception of the
SAMINOR study in Norway. No studies included in
this review managed to obtain the highest quality
score according to the assessment tool used, and
thus more longitudinal prospective studies are
suggested.
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