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In a recent issue of the journal, DiNicolan-
tonio published evidence suggesting that an 
increase in the intake of refined carbohy-
drates and sugar paralleled the rise in the 
incidence of atherosclerotic disease in the 
Greenland Inuit.1 Thus, we sought to ascer-
tain if a similar trend occurred in Alaskan 
Inuit by reviewing the literature as far back 
as the 1950s. Because of their relative isola-
tion prior to the 1950s, studying the dietary 
changes that occurred in the Alaskan Inuit 
in the following decades can provide great 
insight into potential factors that may have 
caused a decline in their health.

The Inuit are said to be descendants of 
the Thule people who originally came to 
North America 3000 years ago from Asia 
through Siberia and the Bering Strait.2 The 
Inuit then travelled from Northwest Alaska 
towards Canada and Greenland and also 
south towards inland regions of Alaska. This 
paper will discuss Alaskan natives in general 
and Alaskan Inuit in particular.

In 1972, Dr Sheldon A Feldman, MD, 
and colleagues published a study on the 
Inuit living on Alaska’s North Slope (Point 
Hope). During the early 1970s, the Eskimos 
of Point Hope (known as the ‘Tigara’ 
people) were one of the few Inuit villages 
that still subsisted on whale and seal meat 
and blubber. Only two other villages at the 
time along Alaska’s North Slope continued 
the traditional hunting of whales using 
harpoons during the spring months. In the 
spring and early summer, these North Slope 
Alaskan Inuit mainly relied on catching and 
eating seal, walrus and fish. In the summer, 
the main dietary staple was caribou, and in 
winter, they would occasionally catch and 
eat polar bear. The consumption of grains 
and other carbohydrates was low due to the 
high cost of their import.2

It has been estimated that the Alaskan Inuit 
consumed around 3000 calories per day, 

with 50% of their calories coming from fat, 
30%–35% from protein and 15%–20% from 
carbohydrate. The estimated intake of carbo-
hydrate (15%–20% of total calories) was 
largely estimated from glycogen stores in the 
meat however, and it was not known in 1972 
that postmortem glycogen rapidly degrades 
to lactic acid. Thus, since most of the esti-
mated carbohydrate intake was said to come 
from glycogen in the meat (which would 
have been degraded prior to consumption), 
the traditional Alaskan Inuit would have 
consumed less than 10% of their total calo-
ries as exogenous carbohydrate with virtually 
no consumption of refined sugar.

Indeed, the dietary pattern of the Alaskan 
Inuit was documented by Feldman in the 
following, ‘Grain products were scarce, and 
while sucrose was not unknown, the average 
adult ingested less than 30 grams a day of 
sucrose primarily as sweetening for tea or 
coffee’. Thus, the traditional Alaskan Inuit 
diet was very low in refined carbohydrates 
and sugar.2

In 1972, Feldman and colleagues, based 
on previous observations and postmortem 
examinations from others, noted signs of 
atherosclerosis in the traditional Alaskan 
Inuit. However, there was little if any clin-
ical manifestations of cardiovascular disease, 
‘The Eskimos’ vasculature, indeed, showed 
some degree of atherosclerotic changes, 
but the severity was usually not enough to 
produce clinically recognizable symptoms 
and signs…Thus, atherosclerosis indeed 
exists in Eskimos, but is less severe and only 
rarely produces clinical manifestations and fatal 
complications. In contrast, in U.S. whites…they 
are suffering from a high incidence of athero-
sclerotic cardiovascular disease’.2

In summary, clinical symptoms of athero-
sclerotic disease such as angina as well as 
clinical manifestations of heart disease were 
extremely rare in the traditional Alaskan 
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Point Hope Inuit, which was in contrast to what was 
occurring in the USA at the time.2

DyslipiDaemia
With westernisation however came an increase in the 
intake of refined carbohydrates and sugar in the Alaskan 
Inuit. Indeed, compared with the Inuit of Point Hope, 
the Inuit living in a boarding high school consumed 
more carbohydrates (48% vs 10% of total calories), less 
fat (39% vs 55% of total calories) and less protein (14% 
vs 35% of total calories).2

This increase in the intake of carbohydrate appears to 
have contributed to dyslipidaemia in the Alaskan Inuit. 
Indeed, the average serum triglyceride level of the Point 
Hope Inuit was only 69 mg/dL. However, the triglyceride 
levels among boarding school Inuit were 124 mg/dL and 
101 mg/dL, which represented increases of 80% and 
46% in the men and women, respectively.2 Very low 
density lipoprotein (VLDL) levels of the Alaskan Inuit 
were also extremely low (<35 mg/dL) or about two to six 
times lower than levels found in US whites at the time 
(60–200 mg/dL).2

Feldman et al2 suggested that the increase in the 
triglyceride levels in the boarding school Inuit was 
likely due to ‘A diet rich in carbohydrates, particularly 
simple sugars, which elevates serum triglyceride levels 
due to the increased availability of triglyceride precur-
sors such as acetyl CoA and glycerol-6-phosphate which 
favors a net synthesis of triglycerides. The reverse condi-
tions were true for Point Hope Eskimos. Their lipogen-
esis must be inhibited by the relative scarcity of these 
precursors due to a low carbohydrate intake. Moreover, 
it would be expected that Point Hope Eskimos would 
have low insulin values…’ In other words, the high 
carbohydrate diet and subsequent higher insulin levels 
were thought to be likely drivers of higher triglyceride 
levels in Alaskan Inuit consuming a more Western diet.

CarDiovasCular Disease
Gottman discovered the true incidence of cardiovascular 
disease in Alaskan natives by performing a large post-
mortem study between 1956 and 1958. He found that 
death due to acquired cardiovascular disease at autopsy 
was just 5.8%.2 3 Another large autopsy study conducted 
during the same time period (1955–1959) in the USA 
found that 30.6% of all deaths were due to morpholog-
ical evidence of atherosclerotic catastrophe in the heart, 
aorta or brain.4 In other words, the Alaskan Inuit appar-
ently had a fivefold lower cardiovascular mortality rate 
versus those in the USA at the time. Another autopsy 
study, this time spanning the subsequent decade (ie, 
1959–1968), found a prevalence of cardiovascular disease 
of only 10.3% in Alaskan natives.2 Thus, even during the 
1960s, Alaskan natives had a threefold lower incidence of 
death due to cardiovascular disease compared with that 
of the USA.

The incidence of ischaemic heart disease based on 
autopsy studies was just 1% in Alaskan Inuit (1956–
1958)2 3 versus 18.44% (1950–1955)5 in the USA and just 
2% in Alaskan Inuit (1959–1968) but 30% in the USA 
(1964).2 6 7 Thus, the data suggest that the traditional 
Alaskan Inuit (based on autopsy studies from the 1950s 
and 1960s) had around 1/15th to 1/18th the rate of 
death from ischaemic heart disease compared with the 
USA at the time.

The Alaskan Inuit also had a much milder form of 
atherosclerosis compared with that found in the Western 
world. Feldman et al2 noted, ‘These postmortem studies, 
however, also disclosed the fact that about 10% of the 
Eskimo population did have a significant degree of 
atherosclerosis. Roentgenological (x-ray) evidence of 
atherosclerosis of the aortic arch was detected by Rodahl 
in three out of nine Eskimos over 47 years of age (33%). 
Therefore, the Eskimos did develop atherosclerosis 
which was mild in degree, of limited clinical significance, and 
certainly did not account for one of the major causes of death 
among them’.

It is sometimes argued that because Eskimos usually 
die younger than those in the Western world (due 
to infections, accidents or harsh weather), this may 
skew the results in favour of the Eskimos. However, 
comparing the incidence of atherosclerosis in Alaskan 
Inuit who are over 47 years old (33%)  with data from 
the International Atherosclerosis Project (1960–1965), 
an autopsy study of men encompassing 23 207 sets of 
coronary arteries and aorta from 14 countries found 
an incidence of atherosclerosis of 71%–82% in blacks/
Caucasians aged 45–54 years old living in New Orleans.8 
Cases with fibrous atherosclerotic plaques for all 14 
countries studied were 58%–96%.

In summary, based on X-ray exams, older Alaskan 
natives had about one-half to one-third the rate of athero-
sclerosis compared with 14 other more westernised popu-
lations on autopsy. Autopsy studies in the mid-to-late 
1950s in Alaskan Inuit showed around one-fifth the rate 
of death from cardiovascular disease (5.8%) as compared 
with those in the USA (30.6%) during the same time 
period, and based on autopsy studies, the rate of death 
from ischaemic heart disease in Alaskan Inuit was around 
1/18th that of the USA (1% vs 18.44%).2 Future studies 
with a more robust design may be needed to more accu-
rately confirm these findings.

The more current data in Alaska (1979–2002) looks 
more dismal compared with these earlier data. Based 
on death certificate data, ‘Alaska Natives were previ-
ously at a lower risk for death from CHD than were 
non-native Alaskans; however, this discrepancy has 
disappeared. Alaska Natives currently have a higher 
prevalence of numerous risk factors for coronary heart 
disease compared with non-native Alaskans’.9 Indeed, 
in the late 1970s, death due to heart disease in Alaskan 
natives was only about 20% lower versus US whites, 
and by the mid-1980s, the rates were nearly iden-
tical.10 Thus, Alaskan natives who had previously had 



3DiNicolantonio JJ, O’Keefe J. Open Heart 2017;4:e000673. doi:10.1136/openhrt-2017-000673

Editorial

Ta
b

le
 1

 
Th

e 
he

al
th

 o
f p

op
ul

at
io

ns
 c

on
su

m
in

g 
a 

W
es

te
rn

 d
ie

t 
ve

rs
us

 a
 t

ra
d

iti
on

al
 A

la
sk

an
 n

at
iv

e

H
ea

lt
h 

m
ar

ke
r

P
o

in
t 

H
o

p
e 

In
ui

t 
(T

ra
d

it
io

na
l E

sk
im

o
 d

ie
t)

B
o

ar
d

in
g

 s
ch

o
o

l I
nu

it
 (W

es
te

rn
 d

ie
t)

Ca
lo

ric
 in

ta
ke

30
00

 c
al

or
ie

s
20

00
 c

al
or

ie
s

Ca
rb

oh
yd

ra
te

 in
ta

ke
(S

ug
ar

 in
ta

ke
)

≤1
0%

<
30

 g
/d

ay
‘G

ra
in

 p
ro

d
uc

ts
 w

er
e 

sc
ar

ce
, a

nd
 w

hi
le

 s
uc

ro
se

 w
as

 n
ot

 u
nk

no
w

n,
 th

e 
av

er
ag

e 
ad

ul
t i

ng
es

te
d 

le
ss

 th
an

 3
0 

gr
am

s 
a 

da
y 

of
 s

uc
ro

se
 (a

ro
un

d 
7 

te
as

po
on

fu
l o

r l
es

s 
pe

r d
ay

 o
f s

ug
ar

), 
pr

im
ar

ily
 a

s 
sw

ee
te

ni
ng

 fo
r t

ea
 o

r c
of

fe
e’

.2

~
47

%
No

t s
pe

ci
fie

d
‘A

 d
ie

t 
ric

h 
in

 c
ar

b
oh

yd
ra

te
s,

 p
ar

tic
ul

ar
ly

 s
im

p
le

 s
ug

ar
s’

.2 *

Fa
t i

nt
ak

e
~

55
%

~
39

%

Pr
ot

ei
n 

in
ta

ke
~

35
%

~
14

%

Tr
ig

ly
ce

rid
e 

le
ve

l
69

 m
g/

dL
12

4 
m

g/
dL

 (m
en

)
10

1 
m

g/
dL

 (w
om

en
)

VL
DL

<
35

 m
g/

dL
60

–2
00

 m
g/

dL
(U

S 
w

hi
te

s)

Tr
ad

iti
on

al
 A

la
sk

an
 In

ui
t

W
es

te
rn

is
ed

 p
op

ul
at

io
ns

Is
ch

ae
m

ic
 h

ea
rt 

di
se

as
e 

(IH
D)

5/
10

00
 p

eo
pl

e2

(b
as

ed
 o

n 
ph

ys
ic

al
 e

xa
m

in
at

io
n,

 c
he

st
 X

-r
ay

 fi
lm

s 
an

d 
el

ec
tro

ca
rd

io
gr

ap
hy

 a
m

on
g 

77
9 

No
rth

 S
lo

pe
 In

ui
t)

50
/1

00
0 

pe
op

le
2 

18

(~
19

70
, g

en
er

al
 U

S 
po

pu
la

tio
n 

pe
r F

el
dm

an
 e

t 
al

)

At
he

ro
sc

le
ro

si
s

33
%

2

(m
ild

 a
th

er
os

cl
er

os
is

)
De

sc
rip

tio
n:

Na
tiv

es
 >

47
 ye

ar
s,

 X
-r

ay
 e

vi
de

nc
e 

in
 1

95
4 

pu
bl

ic
at

io
n

‘R
oe

nt
ge

no
lo

gi
ca

l (
x-

ra
y)

 e
vi

de
nc

e 
of

 a
th

er
os

cl
er

os
is

 o
f t

he
 a

or
tic

 a
rc

h 
w

as
 d

et
ec

te
d 

by
 R

od
ah

l i
n 

th
re

e 
ou

t o
f 

ni
ne

 E
sk

im
os

 o
ve

r 4
7 

ye
ar

s 
of

 a
ge

 (3
3%

). 
Th

er
ef

or
e,

 th
e 

Es
ki

m
os

 d
id

 d
ev

el
op

 a
th

er
os

cl
er

os
is

 w
hi

ch
 w

as
 m

ild
 in

 
d

eg
re

e,
 o

f l
im

ite
d

 c
lin

ic
al

 s
ig

ni
fic

an
ce

, a
nd

 c
er

ta
in

ly
 d

id
 n

ot
 a

cc
ou

nt
 fo

r 
on

e 
of

 t
he

 m
aj

or
 c

au
se

s 
of

 d
ea

th
 a

m
on

g 
th

em
’.2

71
%

–8
2%

8

(c
as

es
 w

ith
 fi

br
ou

s 
at

he
ro

sc
le

ro
tic

 p
la

qu
es

)
58

%
–9

6%
(c

as
es

 w
ith

 fi
br

ou
s 

at
he

ro
sc

le
ro

tic
 p

la
qu

es
, a

ll 
14

 c
ou

nt
rie

s 
st

ud
ie

d)
De

sc
rip

tio
n:

71
%

–8
2%

 is
 fr

om
 N

ew
 O

rle
an

s 
(b

la
ck

s/
Ca

uc
as

ia
ns

, r
es

pe
ct

iv
el

y)
, i

n 
45

–5
4 

ye
ar

s 
ol

d,
 1

96
0–

19
65

.
Th

es
e 

da
ta

 a
re

 fr
om

 th
e 

In
te

rn
at

io
na

l A
th

er
os

cl
er

os
is

 P
ro

je
ct

 –
 1

96
0–

19
65

 a
ut

op
sy

 s
tu

dy
 o

f 2
3 

20
7 

se
ts

 o
f c

or
on

ar
y 

ar
te

rie
s 

an
d 

ao
rta

 fr
om

 1
4 

co
un

tri
es

 (t
ab

le
 1

) i
n 

m
en

 w
ho

 d
ie

d 
of

 a
cc

id
en

ts
, c

an
ce

r, 
in

fe
ct

io
n 

an
d 

m
is

ce
lla

ne
ou

s 
ca

us
es

77
.3

%
19

(A
th

er
os

cl
er

ot
ic

 c
or

on
ar

y 
in

vo
lv

em
en

t)
Yo

un
g 

Ko
re

an
 W

ar
 v

et
s,

 1
95

3 
au

to
ps

y 
st

ud
y

Th
e 

ap
pr

ox
im

at
e 

30
-y

ea
r a

ge
 g

ap
 b

et
w

ee
n 

th
es

e 
yo

un
g 

Ko
re

an
 W

ar
 v

et
er

an
s 

an
d 

th
e 

ol
de

r n
at

iv
e 

Al
as

ka
ns

 h
el

ps
 to

 c
on

tro
l f

or
 th

e 
hi

gh
 ra

te
s 

of
 s

m
ok

in
g 

in
 th

es
e 

yo
un

g 
ve

ts
 a

nd
 th

e 
st

re
ss

 o
f b

ei
ng

 a
t 

w
ar

.

IH
D 

m
or

ta
lit

y
~

1%
2

(1
95

6–
19

58
 –

 m
yo

ca
rd

ia
l i

nf
ar

ct
io

n,
 a

or
tic

 a
ne

ur
ys

m
 a

nd
 g

en
er

al
is

ed
 a

th
er

os
cl

er
os

is
 o

n 
au

to
p

sy
)

~
2%

2

(1
95

9–
19

68
 –

 m
yo

ca
rd

ia
l i

nf
ar

ct
io

n,
 a

or
tic

 a
ne

ur
ys

m
 a

nd
 g

en
er

al
is

ed
 a

th
er

os
cl

er
os

is
 o

n 
au

to
p

sy
)

18
.4

4%
5

(D
ea

th
s 

du
e 

to
 IH

D 
– 

au
to

p
sy

 s
tu

dy
 in

 th
e 

US
A 

be
tw

ee
n 

19
50

–1
95

5)
30

%
7

(U
SA

 1
96

4 
– 

ar
te

rio
sc

le
ro

tic
 h

ea
rt 

di
se

as
e 

in
cl

ud
in

g 
co

ro
na

ry
 d

is
ea

se
 m

or
ta

lit
y)

35
%

20

(U
S 

19
68

 –
 IH

D 
m

or
ta

lit
y)

De
at

hs
 d

ue
 to

 a
cq

ui
re

d 
ca

rd
io

va
sc

ul
ar

 
di

se
as

e 
(E

sk
im

o)
5.

8%
2 

3

(D
ea

th
s 

du
e 

to
 a

cq
ui

re
d 

ca
rd

io
va

sc
ul

ar
 d

is
ea

se
, G

ot
tm

an
 a

ut
op

sy
 s

tu
dy

 o
f A

la
sk

an
 n

at
iv

es
 b

et
w

ee
n 

19
56

 a
nd

 
19

58
, n

=
6 

of
 1

03
)

10
.3

%
2 

6

(D
ea

th
s 

du
e 

to
 a

cq
ui

re
d 

ca
rd

io
va

sc
ul

ar
 d

is
ea

se
, A

rth
au

d 
au

to
ps

y 
st

ud
y 

of
 A

la
sk

an
 n

at
iv

es
 b

et
w

ee
n 

19
59

 a
nd

 
19

68
, n

=
35

/3
39

).

30
.6

%
4

(D
ea

th
s 

fro
m

 m
or

ph
ol

og
ic

al
 e

vi
de

nc
e 

of
 a

th
er

os
cl

er
ot

ic
 c

at
as

tro
ph

e 
in

 th
e 

he
ar

t, 
ao

rta
 o

r b
ra

in
~

19
55

–1
95

9)

Tr
ad

iti
on

al
 A

la
sk

an
 In

ui
t

M
or

e 
w

es
te

rn
is

ed
 A

la
sk

an
 In

ui
t

Di
ab

et
es

‘D
at

a 
fro

m
 e

ig
ht

 h
os

pi
ta

ls
 in

 A
la

sk
a 

se
rv

in
g 

Es
ki

m
os

 in
di

ca
te

d 
th

at
 a

 to
ta

l o
f 5

 d
ia

gn
os

es
 o

f d
ia

be
te

s 
ha

d 
be

en
 

m
ad

e…
Fi

ve
 h

os
pi

ta
ls

 h
ad

 n
ev

er
 s

ee
n 

di
ab

et
es

 m
el

lit
us

 in
 a

n 
Es

ki
m

o’
.12

 M
or

e 
im

po
rta

nt
ly,

 ‘V
ita

l s
ta

tis
tic

s 
re

po
rts

 
sh

ow
ed

 3
5 

de
at

hs
 d

ue
 to

 d
ia

be
te

s 
in

 A
la

sk
a 

in
 th

e 
ye

ar
s 

19
19

–1
95

1,
 b

ut
 n

on
e 

of
 th

es
e 

w
er

e 
in

 E
sk

im
os

’.12
 S

co
tt 

an
d 

Gr
iffi

th
 in

 1
95

7 
no

te
d,

 ‘D
ia

be
te

s 
m

el
lit

us
 w

as
 n

ot
 d

et
ec

te
d 

in
 th

e 
86

9 
Es

ki
m

o 
Na

tio
na

l G
ua

rd
sm

en
 te

st
ed

’.12

W
ith

 a
cc

ul
tu

ra
tio

n,
 th

er
e 

w
as

 a
 tr

ip
lin

g 
in

 th
e 

pr
ev

al
en

ce
 o

f t
yp

e 
2 

di
ab

et
es

.13

*F
el

d
m

an
’s

 e
xp

la
na

tio
n 

as
 t

o 
w

hy
 t

he
 b

oa
rd

in
g 

sc
ho

ol
 E

sk
im

os
 h

ad
 e

le
va

te
d

 T
G

 le
ve

ls
.

V
LD

L,
 v

er
y 

lo
w

 d
en

si
ty

 li
p

op
ro

te
in

.



Open Heart

4 DiNicolantonio JJ, O’Keefe J. Open Heart 2017;4:e000673. doi:10.1136/openhrt-2017-000673

just 1/18th the rate of death due to ischaemic heart 
disease in the mid-1950s had an identical rate of heart 
disease mortality by the mid-1980s compared with the 
USA. Importantly, one of the major dietary changes 
that occurred in the mid-1950s in Alaskan Inuit was 
an increase in the intake of carbohydrates and simple 
sugars.11

Diabetes
In the 1950s, only five diagnoses of diabetes had been 
made from eight hospitals serving Alaskan Inuit, 
‘Five hospitals had never seen diabetes mellitus in an 
Eskimo’.12 More importantly, ‘Vital statistics reports 
showed 35 deaths due to diabetes in Alaska in the 
years 1919–1951, but none of these were in Eskimos’.12 
In other words, prior to 1950, diabetes was virtually 
non-existent in the Alaskan Inuit. Scott and Griffith 
in 1957 wrote, ‘Diabetes mellitus was not detected in 
the 869 Eskimo National Guardsmen tested’.12 Thus, 
diabetes was apparently absent in Alaskan Inuit even 
up to 1957. Interestingly, the intake of carbohydrates 
among Alaskan Inuit increased by around 50% from 
1957 to 1965,11 and by the early 1970s, the rate of 
diabetes in Alaskan natives had tripled.13 This suggests 
that the increase in the intake of refined carbohydrates 
in the Alaskan Inuit may have contributed to their 
rise in diabetes. These dietary changes and the associ-
ated negative health consequences are summarised in 
table 1.

ConClusion
The traditional Alaskan Inuit diet consisted of less 10% of 
total calories as carbohydrate. Even with the introduction 
of sugar, early on, the total intake would have been less 
than 5% of total calories. Nowadays, however, sugar-sweet-
ened beverages are the main sources of calories in Alaskan 
natives14 with added sugars making up 20% of the total 
caloric intake compared with 14% of calories consumed 
in general US population.15 16 Importantly, a higher 
intake of low-nutrient-dense carbohydrates is associated 
with a higher rate of type 2 diabetes in Alaskan natives.17 
The evidence suggests that an increase in the intake of 
refined carbohydrates and sugar may have contributed 
to the health decline of the Alaskan Inuit. Thus, a reduc-
tion in the intake of refined carbohydrates and sugar may 
drastically improve the health of Alaskan natives.
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