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ABSTRACT
Objective To explore the potential impact of the first wave 
of COVID- 19 pandemic on all cause and cause- specific 
mortality in Norway.
Design Population- based register study.
Setting The Norwegian cause of Death Registry and the 
National Population Register of Norway.
Participants All recorded deaths in Norway from March 
to May from 2010 to 2020.
Main outcome measures Rate (per 100 000) of all- cause 
mortality and causes of death in the European Shortlist 
for Causes of Death from March to May 2020. The rates 
were age standardised and adjusted to a 100% register 
coverage and compared with a 95% prediction interval (PI) 
from linear regression based on corresponding rates for 
2010–2019.
Results 113 710 deaths were included, of which 10 226 
were from 2020. We did not observe any deviation from 
predicted total mortality. There were fewer than predicted 
deaths from chronic lower respiratory diseases excluding 
asthma (11.4, 95% PI 11.8 to 15.2) and from other non- 
ischaemic, non- rheumatic heart diseases (13.9, 95% PI 
14.5 to 20.2). The death rates were higher than predicted 
for Alzheimer’s disease (7.3, 95% PI 5.5 to 7.3) and 
diabetes mellitus (4.1, 95% PI 2.1 to 3.4).
Conclusions There was no significant difference in the 
frequency of the major causes of death in the first wave of 
the 2020 COVID- 19 pandemic in Norway compared with 
corresponding periods 2010–2019. There was an increase 
in diabetes mellitus and Alzheimer’s deaths. Reduced 
mortality due to some heart and lung conditions may be 
linked to infection control measures.

INTRODUCTION
The first two Norwegians deaths linked to 
COVID- 19 in Norway were recorded on 12 
March 2020.1 The same day the Norwegian 
government imposed the most comprehen-
sive infection control measures since World 
War II (text box 1).2

Total mortality figures indicate no excess 
mortality in Norway in spring 2020.3 However, 
total mortality figures do not reflect potential 

changes in the cause composition of deaths 
or specific changes for certain causes.

There are concerns that the lockdown and 
social distancing measures may cause unin-
tended negative consequences for public 
health and mortality.4 Some of the specific 
concerns relate to patients potentially 
avoiding contact with health services, even 
for potentially critical symptoms such as chest 
pain or signs of stroke,5 or increased suicide 
rates due to worsening of mental illness in 
the context of social distancing.6 On the 
other hand, social distancing may contribute 
to fewer infectious diseases in general, such 
as pneumonia and influenza. The general 
health of patients with chronic conditions 
such as heart disease, dementia and diabetes, 
may also be more stable in the absence of 
acute infections, leading to lower hospitalisa-
tion rates and maybe mortality.

In most western European countries, it 
is likely that a high excess mortality due to 
COVID- 19 has masked trends in mortality 
due to other causes which makes it difficult to 
assess the effect of restrictions or lockdowns. 
In Norway, substantial lockdown measures 
were in place, even though the COVID- 19 
mortality was low, and unexpected changes in 

Strengths and limitations of this study

 ► The study covers all deaths in Norway during the 
first wave of the 2020 pandemic.

 ► The study was designed to disclose changes in the 
frequency of non- COVID- 19 death causes compared 
with 2010–2019, potentially indicating links to strict 
infection control measures.

 ► A higher proportion of missing information on caus-
es of death is a limitation that was adjusted for.

 ► A higher proportion of deaths at home and the in-
troduction of an electronic death certificate were 
potential sources of bias.
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cause- specific mortality rates could thus be attributed to 
the infection control measures.

In this study, we used data from the Norwegian Cause 
of Death Registry to explore whether cause- specific 
mortality in Norway during the first wave of the COVID- 19 
pandemic (March to May 2020) was different from that 
observed during the same months in the preceding years.

METHODS
We conducted an observational, population- based 
register study.

Data were obtained from the Norwegian Cause of 
Death Registry and included information from all death 
certificates received by 11 December 2020.

The study included all deaths occurring from 1 March 
2020 to 31 May 2020, and all deaths from 1 March to 
31 May in the years 2010–2019 as reference. The data 
included Norwegian citizens who died abroad, but not 
foreign citizens who died in Norway.

Main outcomes were mortality rates (per 100 000 
inhabitants) for all items on the 2012 European Shortlist 
for Causes of Death. The causes of death in the shortlist 
are organised in main headings (level 1 codes, eg, cancer, 
external causes and organ- specific causes), and further in 
more detailed level 2 codes and level 3 codes for some 
specific subcategories (see online supplemental table 
1).7 External causes are deaths not caused by disease, 
and include accidents, intentional and non- intentional 
injuries and poisonings. Analyses were performed for all- 
cause mortality, deaths caused by diseases and external 
causes, the 17 level- 1 causes, on all 35 level- 2 causes and 
all 31 level- 3 causes. We present results of analyses for all 
level 2 and 3 causes of death from the European shortlist 
when the observed age- standardised rates were outside 
the 95% prediction interval. Special attention was given to 
suicide rates, as it was feared that this rate would increase 
during the lockdown. For respiratory diseases, we calcu-
lated rates both including and excluding COVID- 19.

The cause of death is reported by a physician to the 
Norwegian Cause of Death Registry and the Population 
Register by completing and mailing an international 

death certificate (1993 version)8 or online by submitting 
an electronic death certificate.9

The International Classification of Diseases, tenth revi-
sion, (ICD- 10) code of the cause of death in the register 
is determined from the death certificate by an automated 
coding system (Iris) that is based on the Automatic Classi-
fication of Medical Entry software.10 11 When needed, the 
cause of death is manually evaluated by trained staff from 
the Norwegian Cause of Death Registry. The term ‘Cause 
of Death’ used throughout this manuscript is equivalent 
to the ‘underlying cause of death’ as defined by WHO.12

Bias
Although it is mandatory by law to report all deaths to 
the Norwegian Cause of Death Registry, not all deaths are 
captured. In some cases, no death certificate is submitted, 
or some of the involved parties may fail to forward the 
document to the register. Approximately 2% of death 
certificates are missing in a typical year. Also, a portion 
of death certificates is submitted with a delay of several 
months. Data for 1 year are considered complete by the 
annual publication of the official annual Norwegian 
cause of death statistics. The data used in this study were 
retrieved several months before the publication of the 
2020 annual statistics, and this contributed to a higher 
proportion of missing causes of death. We cannot rule 
out that some causes of death were over- or underrepre-
sented in death certificates received by the register after 
we extracted data for this study. We do not believe that 
the biases are sufficient to affect our main findings.

Efforts were made to reduce number of missing causes 
of death in the 2020 data. The introduction of the digital 
death certificate contributed to speeding up the logis-
tics, as the register receives electronic certificates within 
24 hours. Since the cause of death is more often missing 
for persons who died abroad, we also analysed the data 
excluding these.

We were aware of an increase in the number of deaths 
at home (outside hospitals and nursing homes), prob-
ably secondary to the infection control measures. This 
could lead to bias, for example, due to a larger propor-
tion of death certificates submitted by a general practi-
tioner. Electronic death certificates were available before, 
during and after the first wave of the pandemic in 2020, 
and differences between the electronic and paper regis-
tration forms could lead to systematic differences in the 
reporting of cause of death. Before 2020, death certifi-
cates were almost exclusively paper based.

The pandemic itself may also have influenced how 
doctors determined causes of death on the death certifi-
cate. For example, COVID- 19 may have changed the level 
of precision for respiratory causes of death.

Statistical methods
Age- standardised death rates for the period March–May 
2020 were compared with those of the same period during 
years 2010–2019. Age- standardised mortality rates were 
computed by the direct standardisation method, using 

Box 1 Measures imposed by the Norwegian government 
on 12 March 2020 to limit the spread of the SARS- CoV- 2 
virus

Schools, universities, and kindergartens, shops, and services consid-
ered non- essential were shut down.
Mandatory 14- day quarantine for all persons entering Norway from 
countries with a high transmission rate, or after exposure to potential 
contagion.
People were told to isolate themselves and, if possible, to get tested at 
the slightest sign of respiratory infection.
General calls for hand hygiene, to keep a distance of at least two metres 
in the public space, to work from home whenever possible and to avoid 
using public transport.
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5- year age strata and the European Standard Population 
of 2013 as standard population.13 The ‘at- risk’ population 
was defined as the Norwegian population according to 
Statistics Norway on 1 January of each year.14

The age- standardised rates were adjusted to 100% 
coverage for all years to reduce the impact of missing data 
when comparing different years. We adjusted each cause 
of death group, subgroup or diagnosis with a proportion 
of missing data, corresponding to the proportion the 
outcome made up of the total non- missing data for each 
year. The death rates used for the analyses are thus age- 
standardised, adjusted data, but raw rates not adjusted for 
missing data are also represented in figures.

Observed rates of all cause or disease specific causes of 
mortality in March–May 2020 were compared with projec-
tions based on the same causes during the same months 
in 2010–2019. Projections were estimated with linear 
regression and reported as a 95% prediction interval. 
Rates outside this interval were considered as a statisti-
cally significant change. A Durbin- Watson test was used 
to detect autocorrelation among the annual observations.

The missing cause of death rate was determined 
by comparing the number of cases with known cause 
of death with the number of registered deaths in the 
National Population Register. It is mandatory to be listed 
in the Population register, and comparison is possible 
due to a unique personal identification number assigned 
all Norwegian citizens. We assumed causes of death were 
missing at random. To assess whether missing or delayed 
death certificates introduced bias, we examined the distri-
bution of age and sex of the deceased and the location 
of death (home, hospital, or nursing home). A similar 
comparison was made for causes of deaths based on elec-
tronic vs paper- based death certificates.

It is statutory that all deaths that include Norwegian 
citizens must be registered with the cause of death in 
the Norwegian Cause of Death Registry.15 Prior consent 
to the storage of personal data in the register is not 
obtained, and it is not possible to opt out. Approval from 
the ethics committee or privacy ombudsman for research 
was neither required nor expedient.

Patient and public involvement
The study was partly initiated due to questions from the 
press and public. Patients and the public were not involved 
in the development and conduct of the study or interpre-
tation or presentation of the results. It is not possible for 
either researchers or the general population to influence 
which parameters are registered in the Norwegian Cause 
of Death Registry. All data not presented here are freely 
available on request.

Data sharing statement
All analyses were performed on aggregated data, we did 
not have access to directly or indirectly person identifi-
able data at any time.

The main analyses are based on cause of death data 
retrieved on 11 December 2020, these data are included 

in online supplemental table 1. Updated data from the 
Norwegian Cause of Death Registry are publicly available 
online (http:// statistikkbank. fhi. no/ dar/, in Norwe-
gian only).16 This website is updated regularly, and late 
incoming death certificates provide a gradually improving 
coverage.

Data on the number of death certificates submitted 
electronically are not publicly available, but these will 
be made available on request. Weekly death statis-
tics from the National Population Register can be 
accessed via Statistics Norway’s webpages (https://
www. ssb. no/ befolkning/ artikler- og- publikasjoner/ 
her- finner- du- ukentlige- tall- pa- antall- dode).

RESULTS
In total, 113 710 deaths were identified in the months 
March, April, May since 2010. There were 216 cases of 
COVID- 19 as underlying cause of death.

Overall, the cause of death was missing in 2 286 cases 
(2.0%). In 2020 the cause of death was unknown in 568 
cases (5.6%), including 131 (out of a total of 133) deaths 
that occurred abroad.

Patient characteristics for deaths in data are presented 
in table 1.

Rates of all causes, diseases, and level- 1 European short-
list causes of death are presented in table 2 while rates 
of all (levels 1–3) European shortlist causes of death are 
presented in online supplemental table 2. Observations 
for all causes, diseases and external causes are presented in 
figure 1, and for the most frequent level 1 causes (cancer, 
cardiovascular diseases and respiratory diseases with and 
without COVID- 19) in figure 2. Causes of death for which 
the observed age- standardised rate fell outside the predic-
tion interval are presented in table 3 and in figure 3. 
Suicide rates are found in figure 4. There was a lower 
than predicted rate for other heart diseases (−19.7%) 
and other chronic lower respiratory diseases (−13.6%) 
(table 3, figure 2). There was a higher- than- expected rate 
for diabetes mellitus (49.9%) and Alzheimer’s disease 
(14.9%) (table 3, figure 3). Among the rarer causes of 
death there was a higher- than- predicted rate for oesopha-
geal cancer, non- malignant neoplasms and certain condi-
tions originating in the perinatal period. The suicide rate 
did not deviate significantly from the projection based 

Table 1 Characteristics of persons dying from March–May, 
2010–2020

2010–2019 2020

Mean age (±SD) 78.7 (±15.2) 78.7 (±14.8)

Median age (IQR) 82 (17) 82 (17)

N (%) females 52 910 (51.1) 4 909 (50.8)

N (%) external cause 6 394 (6.3) 598 (6.2)

N (%) death at home 14 214 (14.0) 1 554 (16.1)

N all deaths 103 484 10 226
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on 2010 and 2019 (figure 3). This was also the case for 
all other external causes, including traffic accidents. No 
significant autocorrelation was observed.

Characteristics of persons with or without known cause 
of death, death at home and death elsewhere, and cause 
of deaths reported electronically or with a paper- based 
death certificate are presented in online supplemental 
table 3. Age and sex distribution were almost identical 
in cases with or without known cause of death, and in 
digital and paper- based death certificates. Among deaths 
at home, median age was 9 years lower, there was a lower 
proportion females and external causes of death were 
more frequent compared with deaths elsewhere.

DISCUSSION
Principal findings
In this analysis of mortality during the first wave of the 
COVID- 19 pandemic in Norway, we observed no excess 
mortality and no substantial changes in the rates for 
neoplasms, cardiovascular disease, suicide or other 
external causes including traffic accidents. There was a 
lower than predicted death rate for respiratory diseases, 
which is probably attributable to lower mortality from 
chronic lung diseases (excluding asthma). The mortality 
rate was also lower than predicted for other non- ischaemic 
heart diseases (excluding valvular and rheumatic heart 
conditions) and higher than predicted for Alzheimer’s 

disease. The observed death rate of diabetes mellitus 
was 50% higher than predicted. Within neoplasms, we 
observed higher than expected rates for oesophageal 
cancer and benign neoplasms.

Strengths and imitations
The Cause of Death Registry represent the main 
source of information for monitoring mortality. The 
Registry is based on established international coding 
practices that offer comparability and can be used to 
examine trends over time. The Norwegian Cause of 
Death Registry covers all deaths in Norway, and since it 
is possible to verify and validate its content using other 
sources, it is regarded as highly reliable.17 As in the 
other Nordic countries, the Norwegian society is char-
acterised by a high degree of trust between citizens 
and in the authorities. As a result, there is evidence 
of a high degree of compliance with governmental 
measures during the pandemic, which has probably 
contributed to low coronavirus transmission and death 
rates during the pandemic.18 There is thus reason to 
believe that Norway is well suited for studies on the 
effects of population- based infection control measures.

Although death registers typically cover the whole popu-
lation, they are prone to bias due to incomplete informa-
tion on individual cases. Our main concern was bias due 
to missing or late incoming death certificates. As shown 
in online supplemental table 3, descriptive characteristics 

Figure 1 Observed and predicted death rates (linear) with 95% prediction bands for all- cause mortality (A), total mortality 
excluding external causes (B) and mortality due to external causes (C).
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indicate that average age was 7.4 years higher among 
deaths with unknown cause in 2020 compared with 2019–
2019. The proportion of females was also higher (46.8% 
in 2020 vs 37.4% in 2010–2019). Some of these differences 
may be related to differences in contact with doctors and 

the healthcare system in general during the pandemic, 
and to the introduction of electronic death certificates.

It is possible that the pandemic resulted in higher rates 
of insufficient reporting for certain causes of death. Our 
adjustment for missing causes did not take cause- specific 

Figure 2 Observed and predicted death rates (linear) with 95% prediction bands for respiratory diseases (A), neoplasms 
(B) and cardiovascular diseases causes (C). For 2020, mortality from respiratory diseases is presented both with and without 
COVID- 19.

Table 3 Observed and predicted mortality from causes of death where the death rate of March to May 2020 deviated 
statistically significantly from the 95% prediction interval

European 
shortlist 
chapter Underlying cause of death

2010–2019 2020

Average 
death rate N

Predicted 
death rate

Unadjusted 
death rate

Death 
rate

95% prediction 
interval

7.2 Other heart diseases 20.16 622 17.33 13.20 13.92 14.50 to 20.17

8.3.2 Chronic lower respiratory 
diseases (excl. Asthma)

13.08 509 13.48 10.79 11.38 11.80 to 15.15

6.2 Alzheimer’s disease 5.23 323 6.36 6.94 7.31 5.47 to 7.26

4.1 Diabetes mellitus 3.64 185 2.76 3.92 4.13 2.10 to 3.42

2.2 Non- malignant neoplasms 
(benign and uncertain)

1.52 87 1.37 1.84 1.94 0.80 to 1.93

2.1.2 Malignant neoplasm of 
oesophagus

1.22 74 1.14 1.51 1.60 0.72 to 1.56

14 Certain conditions originating in 
the perinatal period

0.35 22 0.18 0.40 0.43 0.00 to 0.36

Sorted descending after number of deaths. Death rates are adjusted for missing causes of death, unadjusted rates are also shown. All rates 
are age standardised.
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bias into consideration. The underlying cause was missing 
in 5.6% of deaths, and we do not believe these had any 
major influence on the findings.

The number of COVID- 19 deaths was low in Norway 
(only 2.1% of deaths March to May 2020). In contrast, 
it is estimated that COVID- 19 was the second leading 
cause of death in Europe in 2020 (18.2% of all) (https://
www. thinkglobalhealth. org/ article/ just- how- do- deaths- 
due- covid- 19- stack). It is, therefore, likely that other 
factors than COVID- 19 mortality, such as anti- pandemic 
measures, caused the observed significant changes in 
other causes of death.

The proportion of deaths at home from March to 
May 2020 was 15% higher than in the same months in 
2010–2019. Both age and the proportion of females were 
considerably lower among deaths at home compared with 
deaths elsewhere in 2020 (online supplemental table 3), 
but this was also true in 2010–2019 (data not shown). The 
absolute increase in deaths at home (200–250 estimated 
deaths) should not be sufficient to skew the findings 
significantly. Differences in patient characteristics from 
electronic and paper- based death certificates were also 
marginal, and thus unlikely to be a significant source of 
bias.

Doctors often have limited information about the 
patient when recording the cause of death on a death 
certificate, and a subjective assessment may occur. There 
may have been some systematic changes in the diagnostic 

practice and determination of the cause of death during 
the pandemic, especially when it comes to respiratory 
diseases. A more frequent use of chest X- rays may have 
biased the rates of the different respiratory causes of 
death. These effects are difficult to quantify, but we do 
not believe that the resulting bias is clinically relevant for 
most causes of death.

Another limitation is the large and diverse number 
of outcomes. We examined 83 Eropean shortlist causes 
of deaths without correcting for multiple testing. Even 
under normal circumstances, it is therefore likely that 
some rates would fall outside the expected prediction 
interval. We could have used wider prediction intervals 
to adjust for multiple comparisons and avoid false posi-
tive findings, but this would at the same time increase 
the probability of a false negative finding. A comparison 
of the causes of death in table 3 with a 99% prediction 
interval, shows that only diabetes mellitus remains signifi-
cantly outside the predicted range. This means that great 
care should be taken when interpreting the results.

Presumably, Norwegians abroad were affected by local 
measures, and their death unrelated to restrictions in 
Norway. The reporting of deaths abroad is incomplete 
(typically 5%–10% coverage). Among the included 
deaths occurring abroad in this study, there were only two 
with known causes. The effects on the main results are 
negligible. This study only covers 3 months, which may be 
insufficient to capture all mortality due to the pandemic 

Figure 3 Observed and predicted death rates (linear) with 95% prediction bands for causes of death with higher or lower rates 
than expected.

B
M

J. P
rotected by copyright.

 on January 27, 2022 at H
elsebiblioteket gir deg tilgang til

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-050525 on 14 D
ecem

ber 2021. D
ow

nloaded from
 

https://www.thinkglobalhealth.org/article/just-how-do-deaths-due-covid-19-stack
https://www.thinkglobalhealth.org/article/just-how-do-deaths-due-covid-19-stack
https://www.thinkglobalhealth.org/article/just-how-do-deaths-due-covid-19-stack
https://dx.doi.org/10.1136/bmjopen-2021-050525
http://bmjopen.bmj.com/


8 Raknes G, et al. BMJ Open 2021;11:e050525. doi:10.1136/bmjopen-2021-050525

Open access 

restrictions. For example, it is possible that delayed help 
seeking in the first period of restrictions have caused 
deaths occurring beyond the observation window of the 
current study. Future analyses covering a longer time 
frame and the aftermath of the pandemic may clarify this.

Strengths and weaknesses in relation to other studies and key 
differences
We have been unable to identify other studies with 
similar focus. The SARS- Cov- 2 virus was only identified 
in December 2019, and access to high- quality data with 
sufficient detail in such a short time is limited. Some 
studies reported on all- cause mortality,3 19 in relation to 
COVID- 19 and infection control measures, but data on 
specific causes of death is usually lacking.

Possible mechanisms and explanations for findings
Only 216 Norwegians died from COVID- 19 in March 
to May 2020, and the infection rate was also very low. 
Reports from the Norwegian National Institute of Public 
Health even showed a lower- than- expected mortality in 
some of the weeks in the first wave of the pandemic.20 
It is possible that the number of COVID- 19 deaths was 
underestimated. The death certificates could reflect a 
such potential of misclassification. However, the number 
of COVID- 19 deaths in Norway has been low. Every death 
certificate that included any information on COVID- 19 

was evaluated manually, and additional information was 
obtained when necessary. In addition to the 216 deaths 
with COVID- 19 as underlying cause, there were only 27 
additional certificates where it was mentioned. We, there-
fore, believe that it is unlikely that SARS- Cov- 2 infections 
had a significant impact on the mortality of other causes 
in Norway in this period.

The unexpected low death rate from chronic lung 
diseases could be a consequence of the antipandemic 
measures. For instance, exacerbations from chronic 
obstructive pulmonary disease are often caused by respi-
ratory infections. Social distancing and improved hygiene 
may have been protective, even for non- respiratory 
diseases. The acute myocardial infarction death rate 
was the lowest since recordings started in 1970, but this 
fits into a decades long downward trend. In some other 
countries where healthcare was more heavily affected by 
COVID- 19, such as in the US, increasing heart disease 
mortality was seen in March and April 2020.21

In contrast, the number of deaths due to Alzheimer’s 
disease has increased since the early 1990s. The observed 
mortality rate for Alzheimer’s disease in 2020 was slightly 
higher than the upper limit of the prediction interval. 
Many Alzheimer’s patients live in nursing homes where 
infection control measures were extra strict. There have 
been concerns that this patient group may have problems 

Figure 4 Observed and predicted death rate (linear) with 95% prediction bands for suicide and intentional self- harm.
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complying with the infection control measures, and that 
basic needs of vulnerable patients have been set aside.22 
Misclassification of COVID- 19 deaths as caused by Alzhei-
mer’s in this early phase of the pandemic is a potential 
contributing explanation, since majority of both Alzhei-
mer’s (94%) and COVID- 19 deaths (57%) occurred in 
nursing homes in 2020. The high proportion of Alzhei-
mer’s deaths in nursing homes March to May 2020 
(92.9%) was comparable with 2010–2019 (91.5%).

The most unexpected and striking finding was the large 
and significant increase in diabetes mellitus as cause of 
death (4.1 deaths per 100 000). The increase was 50% 
compared with the predicted rate, which is equivalent to 
an excess of 74 deaths in March to May 2020. One expla-
nation could be that some diabetes patients inappropriately 
avoided contact with healthcare professionals, which may 
have contributed to poor blood glucose control. A recent 
survey among diabetes nurses across Europe confirmed that 
there are significant physical and psychological problems in 
their patient populations during COVID- 19, and that clin-
ical diabetes services have been disrupted.23 We were not 
able to differentiate between type 1 and type 2 diabetes.

The observed increase in deaths from oesophageal 
cancer, benign neoplasms and perinatal conditions 
should be followed closely in the time ahead. However, 
we find it unlikely that these findings are associated with 
infection control measures because there is no obvious 
underlying mechanism, including a special tendency to 
avoid health services for these conditions. These causes 
are also rare, and therefore more prone to become 
outliers in a study with many outcomes. There are reports 
that the attendance to hospitals was lower during the 
pandemic, and that this resulted in higher mortality.24 
This also includes cancer. Our study covers the first 3 
months of the pandemic, and it is unlikely that low atten-
dance should be reflected in cancer mortality at this 
early stage. The perinatal causes were 140% higher than 
predicted, but there were only 22 deaths. Deaths due to 
oesophageal cancer and non- malignant neoplasms were 
only marginally higher than the upper limit of the 95% 
prediction interval.

We did not find an increased suicide rate, but the obser-
vation window of our study is limited to the first 3 months 
of the pandemic in Norway. It is possible that negative 
effects of the pandemic and social distancing measures 
will have more impact over time.

So far, COVID- 19 is coded separately in the cause of death 
register, and not as an European shortlist chapter 8 respi-
ratory disease. As seen in figure 2, respiratory disease as 
cause of death is within the 95% prediction interval when 
including COVID- 19.

Potential implications for clinicians or policy-makers
This study did not reveal an alarming increase in the 
causes of death that could suggest unacceptable negative 
effects of the infection control measures on public health 
or mortality, including suicide.

The clinical relevance of the observed changes in 
cause of death rate is uncertain. Diabetes mellitus may 
be a notable exception, and extra efforts should be made 
to monitor diabetes mortality and maybe even improve 
diabetes care throughout the pandemic.

Unanswered questions and future research
The current pandemic is caused by a virus that was only 
discovered in December 2019. We have currently only 
examined mortality during the first wave in Norway, 
but similar continuous monitoring is warranted until 
the population is sufficiently vaccinated. Results from 
this study highlight the importance to closely monitor 
morbidity and mortality due to diabetes mellitus in 
particular.
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