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ORIGINAL RESEARCH ARTICLE

The 1919–21 influenza pandemic in Greenland
Mathias Mølbak Ingholt a,b, Lone Simonsen a, Svenn-Erik Mamelund c, Paneeraq Noahsen d 

and Maarten van Wijhe a

aPandemiX Center, Department of Science and Environment, Roskilde University, Roskilde, Denmark; bCambridge Group for the History of 
Population and Social Structure, Department of Geography, Downing Place, Cambridge, UK; cCentre for Research on Pandemics & Society 
(PANSOC), OsloMet, Oslo, Norway; dNational Board of Health in Greenland, Nuuk, Greenland

ABSTRACT
In Alaska, the 1918–20 influenza pandemic was devastating, with mortality rates up to 90% of the 
population, while in other arctic regions in northern Sweden and Norway mortality was con-
siderably lower. We investigated the timing and age-patterns in excess mortality in Greenland 
during the period 1918–21 and compare these to other epidemics and the 1889–92 pandemic. 
We accessed the Greenlandic National Archives and transcribed all deaths from 1880 to 1921 by 
age, geography, and cause of death. We estimated monthly excess mortality and studied the 
spatial-temporal patterns of the pandemics and compared them to other mortality crises in the 
40-year period. The 1918–21 influenza pandemic arrived in Greenland in the summer of 1919, 
one year delayed due to ship traffic interruptions during the winter months. We found that 5.2% 
of the Greenland population died of the pandemic with substantial variability between counties 
(range, 0.1% to 11%). We did not see the typical pandemic age-pattern of high young-adult 
mortality, possibly due to high baseline mortality in this age-group or remoteness. However, 
despite substantial mortality, the mortality impact was not standing out relative to other 
mortality crises, or of similar devastation reported in Alaskan populations.
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Introduction

The 1918–20 influenza pandemic remains the deadliest 
influenza pandemic in recorded history. Although its ori-
gins remain contested, it is widely believed that it began in 
the spring of 1918, after which it spread across the globe 
and resulted in 50–100 million deaths worldwide [1,2]. 
There were, however, large regional disparities in the mor-
tality experience of the pandemic. Previous studies have 
concluded that Indigenous populations were harder hit 
than the European and white North American populations 
[3,4]. In Alaska, half of the indigenous villages on the 
Seward Peninsula had mortality rates that ranged between 
47 and 90%, which contrasts the non-Indigenous popula-
tions’ mortality rates of 0.47% [3]. These staggering mortal-
ity rates, however, do not seem to be generalisable for all 
Arctic Indigenous populations. Among the Sami in Norway 
and Sweden, mortality rates were up to 3%, and a study of 
Egedesminde (today Aasiaat) in Greenland found a similar 
2% mortality rate [3,5–7]. Whether the mortality rate in 
Aasiaat is representative of the rest of Greenland, is unclear, 
as no other studies have been done. The purpose of this 

study is to investigate the spatial and temporal trends 
of excess mortality associated with the 1918–20 influ-
enza pandemic in Greenland. Specifically, we aim to 1) 
investigate how and when the pandemic arrived in 
Greenland and how it spread; 2) estimate the total 
mortality burden that can be attributed to the pan-
demic and any regional differences and to 3) estimate 
the age-pattern of excess mortality. Lastly, we compare 
the estimates from the 1918–20 pandemic to those of 
the earlier 1889–92 pandemic. Earlier research has 
shown that the high young-adult mortality seen during 
the 1918–20 pandemic in mainly Europe as well as 
other regions, may be related to early life exposure 
during the 1889–92 pandemic [7,8]. We will investigate 
whether this pattern exist in Greenland as well.

Materials and methods

Geographic context

Greenland was first colonised by the kingdom of 
Denmark-Norway in 1721, when the pastor Hans 
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Egede established a colony at the site of Greenland’s 
current capital Nuuk. The trade between Denmark- 
Norway and the Inuits that inhabited Greenland inten-
sified during the eighteenth century because of a 
growing European desire for whale and seal blubber. 
Greenland became a colony under Denmark-Norway, 
and during the nineteenth century a series of trade 
posts (known as colonies) were established along 
Greenland’s west coast. While the Europeans that 
moved to Greenland lived in these trade posts as 
missionaries or traders, most Inuit lived in small settle-
ments along the coasts in a hunter-gatherer lifestyle. 
The Inuit hunter-gatherer lifestyle remained important 
into the twentieth century, and in 1953, Greenland 
formally ceased to be a Danish colony and became a 
county instead.

Europe and the non-Indigenous North America had 
undergone an epidemiological transition from high 
infectious disease mortality to a pattern of lower 
mortality dominated by deaths due to cardiovascular 
and degenerative diseases in the late nineteenth and 
early twentieth centuries [9]. Greenland, however, 
first underwent the epidemiological transition after 
its decolonisation in the second half of the twentieth 
century [10,11]. At the time of the 1918–20 pandemic, 
respiratory diseases were therefore the leading cause 
of death, and the population was vulnerable to the 
novel influenza virus [10]. At the time of the pan-
demic, most contact between Greenland and the out-
side world took place via ships from Denmark and 
Norway. The pandemic hit Norway in June 1918 and 
Denmark in July 1918. A herald wave hit Copenhagen 
and spread to the rural districts in August before 
declining once more in September. While the herald 
wave was benign in mortality, the second wave dur-
ing the fall and winter of 1918–19 was much more 
devastating [12–15]. When the second wave hit 
Europe, the coasts of Greenland were frozen and 
the only accessible point of entry for ships was 
Disco Bay. In addition, the North Atlantic experienced 
fierce storms during the winter, which made seafaring 
dangerous. This meant that connectivity to and from 
Greenland was very limited during the winter and 
spring of 1919.

Greenland was divided into 15 parishes in 1918 that 
each spanned hundreds of kilometres of coastline. The 
centre of each parish was the trade station, but most of 
the population lived in small, scattered coastal settle-
ments and often moved between coastal settlements 
during the summer and winter settlements in the high-
lands. According to a 1912 survey there were 191 set-
tlements, and the population recorded at the census of 
1911 was 13.459 [16].

Data

The source material for this study is composed of burial 
records from Greenlandic parish registers. The burial 
records were accessed through the Greenlandic National 
Archive’s website and are available in scanned formats [17]. 
We transcribed dates of death, age, sex, and causes of 
death for all burials from 1880 to 1921. In total, 12.855 
deaths were transcribed. Out of the total 15 parishes, 12 
have parish registers that date back to the 1880s. Cause-of- 
death registration was conducted by local clergy or colonial 
administrators with little medical certification, and conse-
quently the causes of death are difficult to interpret from a 
modern medical perspective. While some, including “pneu-
monia”, “influenza”, “tuberculosis”, “erysipelas”, and 
“whooping cough” are recognisable, many others were 
non-specific, including “stomach affection”, “brain affec-
tion”, and “internal affection”. Finally, the causes of death 
among infants and children are vague, with “newborn-
ness”, “convulsions”, with the non-specific cause “child-
hood disease” appearing frequently.

Medical historians of Greenland agree that the medical 
nomenclature used by Danish doctors in Greenland should 
be seen in the light of the biological typologies that char-
acterised the colonial era. At the time, it was thought that 
there were fundamental biological differences between 
Europeans and Indigenous populations, and certain dis-
ease conditions became attributed to specific ethnicities 
[18]. Historian Søren Rud exemplifies this with a neurologi-
cal condition called “kayak dizziness”, where the hunters 
lost sense of time and space while on the water, and it 
could have fatal outcomes [18]. While kayak dizziness does 
not appear in the cause-of-death nomenclature in the 
parish registers, another diagnosis specific for Greenland 
does: “sting”. While the medical officers of health in the 
early twentieth century agreed that sting was a respiratory 
condition that only existed among the Inuit, they disagreed 
over whether it was a form of chronic tuberculosis or 
whether it was an epidemic disease [19,p. 139–142]. 
Medical historians have been cautious in diagnosing sting 
as anything but a respiratory condition with an unclear 
definition [20], and “sting” will be treated as a non-specific 
respiratory condition for this study too. Because some 
parish registers did not contain causes of death, we 
decided to use all-cause mortality data in our primary 
analysis of excess mortality, and cause-specific mortality 
information is used as supporting information.

We transcribed aggregate population statistics from 
1901 and 1911 censuses. Although the 1921 census is 
closest to the pandemic period, the population size may 
have been affected by the pandemic itself. Therefore, we 
used the population by parish as well as the total age 
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distribution of Greenland from the censuses of October 
1911 and 1901 and assumed these were representative 
for the pandemic periods of 1918–21 and 1889–92, 
respectively.

Statistical methods

We aggregated all daily burial counts into monthly counts 
at the parish level and for all of Greenland. We con-
structed a monthly mortality baseline by taking the aver-
age of the same calendar month in the preceding and 
following five years not including the month of interest. 
The tail ends of the time series were included. We assume 
that the baseline monthly number of burials follows a 
Poisson distribution. To adjust the baseline for the effect 
of any unusual peak in mortality, we used an iterative 
process where we removed any significant outliers. 
These were defined as months when the burial count 
exceeded the 99% quantile of the estimated Poisson dis-
tribution. After removal, a new baseline was determined 
from the remaining data. We repeated this process until 
no monthly count exceeded this cut-off. To account for 
the impact of the low number of deaths in some periods, 
any outlier month also had to have at least three deaths to 
be considered an outlier for removal. This number was 
based on investigating the time series and picking a cut- 
off that seemed to identify outliers best.

The number of excess deaths was computed as the 
difference between the baseline mortality and the 
observed number of deaths. We calculated 95% con-
fidence intervals as the difference between the 
observed deaths and the 2.5% and 97.5% quantiles 
of the baseline Poisson distribution. Similarly, confi-
dence intervals for annual excess mortality were 
determined by the Poisson distribution with mean 
of the sum of the monthly baselines. Furthermore, 
we also estimated the excess mortality only during 
periods, with deaths exceeding the 99% quantile of 
the monthly Poisson distributions. This estimate gives 
a more precise indication of excess mortality during 
short periods of time. We used this method to inves-
tigated major mortality crises during the entire study 
period. We defined a mortality crisis as a period of 
one or more months where the monthly recorded 
deaths exceeded the 99% quantile the baseline 
Poisson distribution and at least 10 deaths were 
reported during that period.

To investigate the age patterns of mortality, we used 
the same baseline generation process for time-series data 
stratified by age groups: <1, 1–9, 10–20, 20–40, 40–60, and 
60 + . To have sufficient counts at a high enough level of 
detail, we did the age analysis only for all parishes com-
bined. To visualise the age-patterns, the excess mortality 

ratio was calculated as the observed mortality for a spe-
cific age-group divided by that age-groups estimated 
baseline mortality. Records with missing age were 
excluded from this analysis; for the 1889–92 pandemic 
period, 3.9% had missing information on age (47 of 1201 
burial records), while for the 1919–21 influenza pandemic 
period this figure was 4.7% (75 out of 1604).

Results

Diffusion of the 1919–21 pandemic in Greenland

The pandemic hit the west coast of Greenland in the 
spring and summer of 1919 (Figure 1). In May 1919, it 
arrived in Paamiut, after which it diffused northwards 
along the other Midwestern parishes and into the Disco 
Bay in June and July 1919. It reached the northwestern 
parishes of Upernavik and Uummannaq and the parishes 
on the south cape in August 1919. The pandemic was 
documented by the chief medical officer of the 
Egedesminde (Aasiaat) medical district. According to 
him, the first influenza cases appeared after a post ship 
had visited the Aasiaat trade station on 11 July 1919. The 
locals who had come to greet the ship were infected and 
carried the virus back to their settlements, which caused 
an explosive epidemic with morbidity rates close to 100% 
[6]. In some regions, the pandemic continued well into 
1921. Figure 2 shows the time series of monthly all-cause 
burials from 1916–21. Complete time series from 1880 to 
1921 for Greenland and each parish are presented in 
Supplementary Figures S1–4. Ammassalik, the only parish 
on the east coast of Greenland, experienced excess mor-
tality in August 1918, which coincided with the first wave 
of the 1918 pandemic in Europe [12]. There were, how-
ever, only 12 deaths during this period, of which 7 were 
diagnosed with pneumonia, and the low number of 
deaths makes it unclear whether these deaths were due 
to the pandemic or any other respiratory condition [6].

Excess mortality

Table 1 shows the excess all-cause mortality estimates 
by parish for the pandemic period 1919–21. In total, 
1.604 burials were recorded in these three years. The 
total excess mortality during this period was estimated 
at 697 (95% CI: 637–756), corresponding to 43% of all 
deaths, or approximately 5.2% of the Greenland popu-
lation. There were, however, large differences in mor-
tality between the parishes. Nuuk, Ammassalik, 
Qaqortoq, Narsaq & Nanortalik, and Qeqertarsuaq 
experienced the lowest excess mortality, with under 
2.5% of the population dying. The highest excess mor-
tality was on the other hand found in Uummannaq and 
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Ilulissat where over 10% of the population died. There 
were also differences in the timing in which parishes 
experiences mortality burden. Generally, excess mortal-
ity was highest in 1919 and 1921, except for the 

parishes in the Cape region, Alluitsoq and Narsaq & 
Nanortalik, and two parishes in the mid-west region, 
Nuuk and Sisimiut, where excess mortality was highest 
in 1920.

Figure 1. Geographical and temporal pattern of the first wave of the pandemic in Greenland in 1919. Colors indicate the presumed 
arrival of the pandemic in each parish. Size of the circles indicates the relative total excess mortality (see also Table 1).
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Figure 2. Time series of monthly burials in the parishes of Greenland 1916–1921. Vertical lines indicate the month July in each year. Red 
areas indicate the estimated excess mortality with the dark-red areas indicating the excess above the 0.99 quantile of Poisson distributions.

INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH 5



Ta
bl

e 
1.

 E
xc

es
s 

al
l-c

au
se

 m
or

ta
lit

y 
es

tim
at

es
 b

y 
pa

ris
h 

fo
r 

th
e 

pa
nd

em
ic

 p
er

io
d 

in
 G

re
en

la
nd

 (
19

19
–1

92
1)

.

Pa
ris

h 
(r

eg
io

n)
Po

pu
la

tio
n 

in
 1

91
1

Po
ss

ib
le

 a
rr

iv
al

  
of

 t
he

 p
an

de
m

ic

To
ta

l n
um

be
r 

of
 e

xc
es

s 
de

at
hs

 (
95

%
 C

I)

To
ta

l

To
ta

l e
xc

es
s 

de
at

hs
 p

er
 1

00
0 

po
pu

la
tio

n 
(9

5%
 C

I)

To
ta

l
19

19
19

20
19

21
19

19
19

20
19

21

Am
m

as
sa

lik
 

(E
as

t)
56

7
(E

ar
ly

 A
ug

us
t 

19
18

)
2 

(−
4–

7)
−

1 
(−

7–
5)

−
1 

(−
7–

5)
1 

(−
10

–1
1)

3.
4 

(−
7.

1–
12

.3
)

−
1.

1 
(−

12
.3

–8
.8

)
−

1.
1 

(−
12

.3
–8

.8
)

1.
2 

(−
17

.6
–1

9.
4)

Pa
am

iu
t 

(S
ou

th
-W

es
t)

95
9

M
id

-M
ay

 1
91

9
29

 (
19

–3
8)

6 
(−

4–
15

)
6 

(−
3–

15
)

41
 (

24
–5

7)
30

.0
 (

19
.8

–3
9.

6)
6.

3 
(−

4.
2–

15
.6

)
6.

7 
(−

3.
1–

15
.6

)
43

.0
 (

25
.0

–5
9.

4)

N
uu

k 
(M

id
-W

es
t)

10
85

M
id

-la
te

 J
un

e 
19

19
12

 (
2–

21
)

12
 (

2–
21

)
−

2 
(−

13
–7

)
21

 (
4–

38
)

10
.7

 (
1.

8–
19

.4
)

11
.2

 (
1.

8–
19

.4
)

−
2.

3 
(−

12
.0

–6
.5

)
19

.6
 (

3.
7–

35
.0

)

M
an

iit
so

q 
(M

id
-W

es
t)

10
96

Ea
rly

 J
ul

y 
19

19
21

 (
12

–3
0)

7 
(−

2–
16

)
16

 (
7–

25
)

45
 (

29
–6

0)
19

.3
 (

10
.9

–2
7.

4)
6.

7 
(−

1.
8–

14
.6

)
15

.0
 (

6.
4–

22
.8

)
41

.0
 (

26
.5

–5
4.

7)

Aa
si

aa
t 

(D
is

co
 B

ay
)

15
76

Ea
rly

 J
ul

y 
19

19
49

 (
38

–5
9)

14
 (

3–
24

)
52

 (
41

–6
1)

11
4 

(9
6–

13
2)

31
.0

 (
24

.1
–3

7.
4)

8.
9 

(1
.9

–1
5.

2)
32

.7
 (

26
.0

–3
8.

7)
72

.6
 (

60
.9

–8
3.

8)

Ilu
lis

sa
t 

(D
is

co
 B

ay
)

58
0

M
id

-la
te

 J
ul

y 
19

19
26

 (
18

–3
4)

2 
(−

6–
10

)
34

 (
26

–4
1)

63
 (

48
–7

6)
45

.2
 (

31
.0

–5
8.

6)
3.

9 
(−

10
.3

–1
7.

2)
59

.1
 (

44
.8

–7
0.

7)
10

8.
1 

(8
2.

8–
13

1.
0)

Si
si

m
iu

t 
(M

id
-W

es
t)

70
7

M
id

-la
te

 J
ul

y 
19

19
14

 (
5–

22
)

15
 (

6–
22

)
2 

(−
7–

10
)

30
 (

15
–4

4)
19

.9
 (

7.
1–

31
.1

)
19

.8
 (

8.
5–

31
.1

)
3.

0 
(−

9.
9–

14
.1

)
42

.8
 (

21
.2

–6
2.

2)

Ap
pa

t 
(D

is
co

 B
ay

)
45

4
La

te
 J

ul
y 

19
19

6 
(0

–1
1)

0 
(−

7–
5)

17
 (

11
–2

2)
23

 (
12

–3
2)

13
.0

 (
0–

24
.2

)
−

0.
9 

(−
15

.4
–1

1.
0)

37
.7

 (
24

.2
–4

8.
5)

49
.7

 (
26

.4
–7

0.
5)

Q
as

ig
ia

nn
gu

it 
(D

is
co

 B
ay

)
51

5
Fe

br
ua

ry
/la

te
 J

ul
y 

19
19

7 
(0

–1
4)

1 
(−

6–
8)

16
 (

8–
23

)
24

 (
12

–3
6)

14
.0

 (
0–

27
.2

)
2.

3 
(−

11
.7

–1
5.

5)
31

.0
 (

15
.5

–4
4.

7)
47

.2
 (

23
.3

–6
9.

9)

Q
eq

er
ta

rs
ua

q 
(D

is
co

 B
ay

)
40

6
La

te
 J

ul
y 

19
19

0 
(−

6–
4)

2 
(−

4–
6)

9 
(4

–1
3)

10
 (

1–
19

)
−

1.
1 

(−
14

.8
–9

.9
)

3.
7 

(−
9.

9–
14

.8
)

22
.2

 (
9.

9–
32

.0
)

24
.8

 (
2.

5–
46

.8
)

N
ar

sa
q 

&
 N

an
or

ta
lik

 
(C

ap
e)

11
01

Ea
rly

 A
ug

us
t 

19
19

13
 (

5–
20

)
16

 (
8–

23
)

−
6 

(−
14

–2
)

24
 (

9–
37

)
11

.7
 (

4.
5–

18
.2

)
14

.7
 (

7.
3–

20
.9

)
−

5.
0 

(−
12

.7
–1

.8
)

21
.4

 (
8.

2–
33

.6
)

Q
aq

or
to

q 
(C

ap
e)

12
18

Ea
rly

 A
ug

us
t 

19
19

8 
(−

3–
17

)
1 

(−
8–

10
)

0 
(−

9–
9)

10
 (

−
7–

26
)

6.
4 

(−
2.

5–
14

.0
)

1.
2 

(−
6.

6–
8.

2)
0.

3 
(−

7.
4–

7.
4)

7.
9 

(−
5.

7–
21

.3
)

U
pe

rn
av

ik
 

(N
or

th
-W

es
t)

10
12

Ea
rly

 A
ug

us
t 

19
19

39
 (

30
–4

7)
3 

(−
6–

11
)

37
 (

28
–4

4)
79

 (
64

–9
3)

38
.9

 (
29

.6
–4

6.
4)

3.
2 

(−
5.

9–
10

.9
)

36
.1

 (
27

.7
–4

3.
5)

78
.3

 (
63

.2
–9

1.
9)

U
um

m
an

na
q 

(N
or

th
-W

es
t)

14
17

Ea
rly

 A
ug

us
t 

19
19

71
 (

58
–8

3)
12

 (
−

1–
24

)
70

 (
57

–8
2)

15
4 

(1
32

–1
75

)
50

.1
 (

40
.9

–5
8.

6)
8.

7 
(−

0.
7–

16
.9

)
49

.6
 (

40
.2

–5
7.

9)
10

8.
4 

(9
3.

2–
12

3.
5)

Al
lu

its
oq

 
(C

ap
e)

76
6

M
id

-la
te

 A
ug

us
t 

19
19

23
 (

11
–3

3)
28

 (
16

–3
9)

8 
(−

3–
19

)
59

 (
39

–7
8)

29
.4

 (
14

.4
–4

3.
1)

36
.4

 (
20

.9
–5

0.
9)

10
.7

 (
−

3.
9–

24
.8

)
76

.5
 (

50
.9

–1
01

.8
)

G
re

en
la

nd
 (

to
ta

l)
13

45
9

–
31

9 
(2

84
–3

53
)

11
9 

(8
4–

15
2)

25
9 

(2
25

–2
93

)
69

7 
(6

37
–7

56
)

23
.7

 (
21

.1
–2

6.
2)

8.
8 

(6
.2

–1
1.

3)
19

.3
 (

16
.7

–2
1.

8)
51

.8
 (

47
.3

–5
6.

2)

CI
: C

on
fid

en
ce

 In
te

rv
al

s.
 

6 M. M. INGHOLT ET AL.



Age-patterns

Figure 3 shows the age-distribution of all-cause deaths 
as well as excess mortality, for both the 1889–92 and 
1919–21 pandemic periods (see Supplementary Figure 
5 for age-specific time series). The overall age mortality 
pattern during the 1919–21 pandemic showed a U- 
shape, characteristic of seasonal influenza, with high 
infant and elderly mortality. All age groups experienced 
excess mortality with an overall 1.1 to 1.5-fold increase 
in mortality over baseline. There were no clear patterns 
in the age group findings, although those aged 40–60 
had the highest excess mortality ratio of 1.5 (95% CI: 
1.3–1.6). This corresponded to 204 (95% CI 163–246) 
excess deaths or 10.0% (95% CI: 8.0%-12.0%) in this 
age group. Using five-year age-bands indicated tenta-
tive evidence that the 25–30-year-old age group – cor-
responding to children born during the 1889–92 
pandemic – had a slightly higher excess mortality 
than surrounding age-groups, though total deaths in 
this age-group were relatively small and confidence 
intervals were broad (Supplementary Figure S6).

Comparison with the 1889–92 pandemic

The first wave of the 1889–92 pandemic reached 
Greenland in 1889. During the pandemic period 1889– 
92, fewer excess deaths occurred relative to the 1919– 
21 pandemic: 422 (95% CI: 366–476) deaths or 3.5% of 
the total population, see also Supplementary Table S1. 
Like the 1919–21 pandemic, large regional differences 
existed with the highest excess mortality found in 
Upernavik (13.9%, 95% CI: 11.9%-15.7%), and the lowest 
in Ilulissat, 0.5% (95% CI: −2.0%-2.8%). The overall age 
mortality pattern was similar to the 1919–21 pandemic 
– U-shaped – although the excess mortality was con-
siderably higher among 40–60-year-olds during the 
1919–21 pandemic than the 1889–92 pandemic 
(Figure 3). Comparing the two pandemics on the parish 
level, there was no consistent pattern in whether a 
parish experienced high, low or the same excess mor-
tality during both pandemics (Supplementary Table S1). 
For example, Qaqortoq experienced a lethal wave in 
1892 and was not considerably affected during 1919– 
21 pandemic, while Ilulissat was spared in 1889–92 but 
experienced a high excess mortality in 1919 and 1921, 
and Upernavik, Appat and Paamiut were relatively hard 
hit during both pandemics.

Other mortality crises

In addition to the two pandemics, other respiratory 
epidemics with similar or higher levels of excess 

mortality took place during the study period. A list of 
periods of excess mortality is given in Supplementary 
Table S2. Several of the deadliest mortality crises during 
the 40-year period under study were not during the 
pandemic years. In 1916, a severe respiratory outbreak 
recorded as influenza in the parish registers occurred in 
Alluitsoq and Qaqortoq (and several other parishes), 
causing, respectively, 55 (95% CI: 52–58) and 50 (95% 
CI: 46–54) excess deaths. Outbreaks of whooping cough 
in 1891, 1912 and 1913 also caused a high mortality 
burden – the 1891 whooping cough epidemic is 
included in the excess mortality toll estimated for the 
pandemic period 1889–92 resulting in a possible over-
estimation. In 1881, Aasiaat, Qasigiannguit, 
Uummannaq and Ilulissat experienced a respiratory epi-
demic, which at the time was recorded as influenza. In 
Ilulissat, this epidemic led to 19 excess deaths increase 
in all-cause mortality (95% CI: 16–21) on-par with the 
pandemic wave in July 1921 (16, 95% CI: 14–17). In 
1897, the north-western parishes experienced another 
respiratory epidemic recorded as influenza with an 
excess mortality of 47 (95% CI: 44–50) in Uummannaq, 
and in 1916, the cape region experienced a severe 
influenza epidemic with 32 (95% CI: 29–33) excess 
deaths in Narsaq & Nanortalik, mainly among the 
elderly.

Discussion

Timing and seasonality

The lack of connectivity between Greenland and 
Denmark explains why the pandemic first reached 
Greenland in the summer of 1919. In the account 
from Aasiaat, the chief medical officer explains that he 
expected its arrival in his district when the first post 
ship reached the Aasiaat trade station, but that it came 
with the second post ship on 11 July 1919 [6]. The 
summer arrival is consistent with a pre-existing pattern 
of respiratory epidemics nearly always taking place dur-
ing the summer due to ship arrivals bringing respiratory 
pathogens [21]. The ship logs from the ship that arrived 
in Aasiaat show that it had departed from Copenhagen 
on 13 June 1919, and visited Nuuk, Sisimiut, Appat and 
Qeqertarsuaq before visiting Aasiaat as its last stop [22, 
p. 31–51]. While the ship’s northward route is consistent 
with the observed temporal patterns, its visits to 
parishes north of Aasiaat before Aasiaat is puzzling. In 
total, there were five ships from Denmark sailing along 
the west coast of Greenland in the summer of 1919, 
and some parishes that did experience the pandemic 
were never visited by these ships. It was, and still is, 
common for Greenlanders to travel during the summer 
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Figure 3. Age-patterns of the 1889–92 and 1919–21 pandemics. (a) overall all-cause mortality per 1000 population; (b) excess 
mortality per 1000 population; (c) ratio of all-cause observed mortality and baseline. Vertical lines indicate 95% confidence intervals.
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period to visit family living elsewhere. The pandemic 
could therefore have been introduced into commu-
nities that Danish ships did not visit.

The pattern of pathogens being introduced via ships 
is not unique for Greenland either. While the influenza 
pandemic reached communities in Alaska during the 
fall of 1918, other major epidemics have reached Inuit 
communities during the summers for the very same 
reason as the case of Greenland in 1919; frozen and 
dangerous waters prohibited travel and thereby contact 
with other regions of the world [4].

Epidemic versus pandemics

We found that many other respiratory epidemics 
occurred, such as those in 1881, 1911 and 1916, 
that were equally deadly and, in some cases, more 
so than the 1889–92 and 1919–21 pandemics. Chief 
medical officers noted at the time that the so-called 
“cold epidemics” that occurred when traffic with 
Europe resumed after the winter, were highly variable 
in mortality [21]. This pattern is common for Arctic 
regions in general. In 1900 for example, Alaska 
experienced a severe influenza epidemic [23]. The 
reasons for this are not yet clear, but it has been 
suggested that geographical isolation and low popu-
lation density may have played a role in this high 
variability [3]. Several findings show that morbidity 
rates during epidemics were close to 100%, in 
which case entire populations were potentially immu-
nised against certain pathogens [3,6]. The erratic 
introduction of new influenza strains and lack of 
immunity, especially among young children, thereby 
may explain high mortality rates.

Excess mortality

Overall, we found that the total excess mortality dur-
ing the 1919–21 pandemic in Greenland was 5.2% of 
the population with large geographical differences, 
with some parishes experiencing over 10% mortality. 
An explanation for this geographical variation is still 
unclear. The 5.2% mortality rate was high compared 
to non-Indigenous populations in Europe and North 
America and is higher than the prior 2% estimate 
from Aasiaat in Greenland from 1920 [6]. Compared 
to Inuit populations on both sides of the North 
American continents, it was, however, relatively low.

We also found that the characteristic age-pattern 
of high young-adult mortality during the 1918–20 
pandemic was not evident in Greenland, except for 
a slight increase in the 30–40-year-olds in 1921. 
Rather, the mortality pattern resembled that typically 

seen with seasonal influenza epidemics. It also 
slightly resembles the age-pattern seen in Labrador 
and Alaska during the pandemic. [3,11,24] (p. 5–11) 
Previous research has suggested that exposure to the 
earlier pandemic of 1889–92 might explain the high 
young-adult mortality – indeed the peak in age-spe-
cific mortality in other regions coincides with the 
birth cohorts born around the 1889–92 pandemic 
[7,25]. It is currently hypothesised that individuals, 
through repeated boosting with cross-reactive anti-
bodies, have a stronger immunological recall of the 
first influenza virus they have encountered in life 
[8,26,27]. When encountering a new influenza strain, 
this imprint may result in a mismatched immune- 
response, causing either a rampant immunological 
response, rampant infection, or perhaps a broader- 
scale immunological effect that increases susceptibil-
ity to other infections [28]. The exact biological 
mechanism is likely a complex interplay of various 
parts of the immune system, and still mostly unclear 
[29]. This phenomenon may explain the high mortal-
ity among young-adults during the 1918–20 pan-
demic, and one would expect that regions hard-hit 
during the 1889–92 pandemic would also have high 
young-adult mortality during the 1919–21 pandemic. 
We did not find clear evidence of such as link in 
Greenland, though there is tentative evidence that 
the 25–30-year-olds born during the 1889–92 pan-
demic period showed a slightly higher excess mortal-
ity. We do not have a clear reason for the regional 
differences or lack of extreme mortality in young 
adults. The age groups born before 1889 may have 
been less exposed to influenza due to the remote 
conditions, which meant that there was less pre-exist-
ing immunity among the elderly in 1919. This could 
explain the extreme mortality in all age groups and 
not just the young adults. It is, however, worth noting 
that the sex-ratios in mortality in Greenland at the 
time of the pandemic were skewed due to high male 
mortality mainly from kayaking accidents [11,24,p. 5– 
11]. The relatively high baseline mortality among 
young adults may have masked the expected peak 
in excess mortality in this age-group during the 
1919–21 pandemic and any subsequent links to the 
1889–92 pandemic.

Why Greenland experienced lower mortality than 
the Inuit populations in North America is unclear. 
Around 97% of Greenland’s population was Inuit 
[16] and had similar diets to the Inuit of Alaska. 
During the 1919–21 pandemic in Greenland, no 
non-pharmaceutical interventions were instigated. 
On the contrary, the chief medical officer in Aasiaat 
described how the trade station lay empty at the 
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height of the pandemic, as the inhabitants were all 
ill [6]. The absence of basic care has, however, also 
been documented in Alaska and Labrador [3]. More 
connectivity to Europe is one possibility. While some 
Inuit and Native-American settlements in North 
America had very little contact with the outside 
world [4], the settlements in Greenland experienced 
contact with Europe through Denmark and Norway 
every spring and summer, causing the recurring 
before-mentioned “cold epidemics” [21]. The contact 
was not new either; in the seventeenth and eight-
eenth centuries, Greenland was visited by Dutch 
whalers, who also interacted with the Inuit, and 
from the colonisation in 1721, the Inuit populations 
came into permanent contact with Europeans. 
Colonial attitudes towards the different Inuit popu-
lations may also have contributed to differences in 
excess mortality. The colonial policies in North 
America were aimed at turning the Indigenous 
populations into skilled workers [30,p. 34–36], and 
scholars have since argued that this had adverse 
consequences for their health [3,31]. The colonial 
administration in Greenland was from the mid-nine-
teenth century, however concerned that the fre-
quent contact with Europe would lead to an 
eradication of the Inuit culture, including the loss 
of seal hunting, and consequently adapted a “pre-
servation” strategy. This meant that the Inuit in 
Greenland was prohibited from western food pro-
ducts and seal hunting remained their main vocation 
into the twentieth century [30,p. 36–38]. This may 
have resulted in differences in background risk-fac-
tors, such as contact-patterns, general health, and 
nutritional status between Greenland Inuit popula-
tions and Inuit populations on both sides of the 
North American continent, potentially contributing 
to the differences in excess mortality.

Another possibility is genetics. Studies of the Inuit in 
Greenland have shown that they share 25% genes with 
Europeans today [32,33]. A higher genetic relation to 
Europeans may also help explain some of the differences 
between areas within Greenland, as well as the pan-
demic impact being more like that seen in other Nordic 
Arctic populations and different from other Arctic popu-
lations that may have been less mixed genetically.

Limitations

Our data and analyses have several limitations. First, 
the total number of deaths during pandemics is rela-
tively low, precluding detailed regional age-stratified 
analyses. The parishes in Greenland were, as men-
tioned in the introduction, large, for which reason 

even more fine-grained local differences documented 
in studies of Alaska and Labrador have not been 
possible to document [4]. It has not been possible 
for us to obtain qualitative accounts documenting 
the 1919–21 pandemic in Greenland other than the 
account from Aasiaat medical district. For this reason, 
our study has relied almost exclusively on the infor-
mation provided by parish registers. Finally, the 
causes of death provided in the parish registers 
should be interpreted with caution [15–17] for 
which reason we only using this as supplementary 
information. This limited the use of causes-of-death 
data and thus we cannot be sure that the excess 
mortality we estimated can be attributed to the 
pandemics.

Conclusion

We studied excess mortality in Greenland using burial 
records from parish registers in the four decades leading 
up to the 1919–21 pandemic. The pandemic arrived in 
Greenland by ship with a delay of one year, in the early 
summer of 1919 and diffused to all parts of western 
Greenland during that summer. All age groups were 
considerably affected by the pandemic and no particu-
larly increased mortality was seen for young adults, 
which contrasts the European experience. Mortality was 
high (around 5%) albeit not higher than several other 
mortality crises and considerably lower than the devas-
tation reported from Inuit populations in North America. 
The pandemic exhibited a significantly different epide-
miological pattern in Greenland compared to other 
Arctic locations as well as Europe and North America. 
This leaves the question of how this pattern arose and 
whether it is possible that Greenland’s diverging histor-
ical experience with pandemic influenza and other 
respiratory pathogens may be the cause of these differ-
ences, or if other cultural and social factors play a stron-
ger role in the susceptibility of Arctic populations to 
respiratory diseases. Investigations into the grey litera-
ture on infections and possibly respiratory mortality in 
the years before the 1889–92 pandemic may shed some 
light on these open questions.
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