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ABSTRACT
Objective The COVID- 19 pandemic led to an increase 
in mortality in most countries in 2020, deviating from 
prior decreasing trends. In Japan, however, mortality 
was suggested to decrease in 2020. This study 
investigated long- term mortality trends and cause- specific 
contributions, focusing on the period of the COVID- 19 
pandemic in Japan.
Design We analysed Japanese age- standardised mortality 
rates (ASMRs) from 1995 to 2021 using vital statistics.
Main outcome measures The cause- specific annual 
ASMR changes were calculated in comparison with the 
previous year over the abovementioned period.
Results There was a general downward trend in overall 
ASMR for both sexes until 2020 followed by a small 
increase in 2021. In men, the all- cause ASMR (per 
100 000 persons) decreased from 1352.3 to 1328.8 in 
2020 (−1.74% from 2019), and increased to 1356.3 in 
2021 in men (+2.07% from 2020). In women, the all- 
cause ASMR decreased from 746.0 to 722.1 in 2020 
(−3.20% from 2019), and increased to 737.9 (+2.19% 
from 2020) in 2021. ASMRs from malignant neoplasms, 
pneumonia, accidents and suicide (men only) continued to 
decrease during the COVID- 19 pandemic while the trend 
of cardiovascular mortality increased in 2021. Analysis 
of ASMR changes revealed that COVID- 19, senility, 
cardiovascular disease and ‘other causes not classified 
as major causes’ contributed to the all- cause mortality 
increase in 2021.
Conclusions In Japan, the decreasing trend in overall 
mortality continued in 2020 despite the COVID- 19 
pandemic. However, approximately 2% mortality 
increase was observed in 2021, which was attributable 
to COVID- 19, senility, cardiovascular disease and ‘other 
causes’. The year 2021 was a turning point of mortality 
trends in Japan, although continued monitoring is 
warranted.

INTRODUCTION
Approximately 3 years into the pandemic, the 
impact of COVID- 19 on Japan continues to 
increase. Although the Japanese government 
did not introduce strict COVID- 19 restric-
tions such as lockdown, people’s daily lives 
were affected, as were the lives of healthcare 
workers since the first declaration of a state of 

emergency in April 2020. To date, however, 
no nationwide mortality data that discuss 
the impact of the COVID- 19 pandemic on 
mortality trends have been reported in Japan. 
Careful assessment of the impact of the 
pandemic on population health would aid in 
the evaluation of efforts during the pandemic 
and identify lessons, not only for Japan but 
also globally.

In most high- income countries, life expec-
tancy in 2020 was shorter than that before, 
attributable to both the direct and indirect 
effects of COVID- 19.1 For example, reduc-
tions in life expectancy in 2020 were observed 
in Russia, the USA, Spain, England/Wales, 
Netherlands, Sweden and France.2 However, 
in Japan, life expectancy was not shortened 
in 2020 according to the Japanese Ministry 
of Health, Labour and Welfare (MHLW),1 3 a 
deviation from the decreasing trend in most 
countries.1

Reasons for the prolonged life expectancy 
in 2020 despite the pandemic are unclear. 
One reason could be that Japan did not 
experience as large a number of COVID- 19 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ We comprehensively analysed mortality in Japan 
from the Ministry of Health, Labour, and Welfare 
published the 2021 complete mortality data for the 
Japanese population.

 ⇒ To analyse the contribution of the cause of death to 
annual all- cause age- standardised mortality rates 
(ASMRs) changes, the cause- specific ASMR chang-
es in comparison with those of the previous year 
were calculated.

 ⇒ This study is a descriptive analysis, and therefore, 
further analysis is needed to clarify the quantitative 
impact such as ‘excess deaths’.

 ⇒ In addition, long- term monitoring is necessary from 
2022 onwards, especially for deaths from chronic 
diseases that may have long- term effects by chang-
es in lifestyle and medical care.
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cases that year as other countries. However, Japan experi-
enced a sixfold increase in the number of reported cases 
from 2020 to 2021: 234 109 cases in 2020 and 1 492 874 
cases in 2021.4 Thus, annual mortality rate in 2021 in 
Japan may differ from the stable downward trend seen 
before 2020. This study aimed to explore the long- term 
mortality trends and cause- specific contributions during 
the COVID- 19 pandemic in Japan, focusing on the years 
2020 and 2021.

METHODS
We illustrated changes in life expectancy between 2019 
and 2020 for selected countries, including Japan, using 
data extracted from the World Development Indicators 
managed by the World Bank.1 To evaluate the trends in 
the number of COVID- 19 cases in Japan, we extracted data 
on the daily number of reported COVID- 19 cases from 
16 January 2020 (the first case confirmed) to 1 January 
2023 from Japanese government records.4 The numbers 
of deaths (5 year age intervals) between 1995 and 2021 
were extracted from the vital statistics (complete deaths 
record) in Japan managed by MHLW.3 The 2021 complete 
mortality data were published in September 2022.3 The 
vital statistics cover all Japanese deaths that occurred in 
Japan. The relevant population data were also collected 
from the vital statistics and population census.

We calculated age- standardised mortality rates (ASMRs) 
for all causes of death combined and cause- specific 
deaths for major causes from 1995 to 2021 to assess 
trends in mortality rates. ASMRs were calculated using 
the 2015 Japan Standard Population.5 We further calcu-
lated the annual percent changes in ASMRs before and 
during the early part of the COVID- 19 pandemic (2020 

and 2021). Causes of death (the International Classifica-
tion of Diseases 10th revision: ICD- 10) included: certain 
infectious and parasitic diseases (A00- B99), malignant 
neoplasms (C00- C96), heart diseases (I01- I02.0, I05- I09, 
I20- I25, I27, I30- I52), cerebrovascular diseases (I60- I69), 
pneumonia (J12- J18), liver disease (K70- K76), senility 
(R54), accidents (V01- X59), suicide (X60- X84) and 
COVID- 19 (U07). These classifications were based on the 
leading causes of death reported by the official mortality 
statistics from MHLW.3 MHLW follows the algorithm for 
classifying the causes of death based on ICD- 10.

To analyse the contribution of the cause of death 
to annual all- cause ASMR changes, the cause- specific 
ASMR changes in comparison with those of the previous 
year were calculated for six periods from 2015–2016 to 
2020–2021.

Patient and public involvement
Actual patients were not involved in this study of data.

RESULTS
Figure 1 shows Japan was one of the countries where life 
expectancy was prolonged in 2020 despite having short-
ened in many high- income countries such as the USA 
and France. Figure 2 shows trends in the daily number of 
reported COVID- 19 cases in Japan since 16 January 2020. 
The peak of reported COVID- 19 cases was observed in 
August 2022 (seventh COVID- 19 wave). While the abso-
lute number of COVID- 19 cases was very small in 2020, 
the annual number of reported COVID- 19 cases increased 
rapidly in 2021 and 2022.

Figure 3 shows the trends in all- cause ASMRs (per 
100 000 persons) between 1995 and 2021. Online 

Figure 1 Changes in life expectancy between 2019 and 2020 for selected countries for both sexes.
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supplemental table 1 shows the trends in number of 
deaths in Japan between 1995 and 2021. After the 
Great East Japan Earthquake occurred in 2011, ASMRs 
continued decreasing until 2020, then increased in 2021 
in both sexes. For men, all- cause ASMRs (per 100 000 
persons) were 1352.3 in 2019 (−1.69% from 2018), 1328.8 
in 2020 (−1.74% from 2019) and 1356.3 in 2021 (+2.07% 
from 2020). For women, all- cause ASMRs were 746.0 in 
2019 (−1.39% from 2018), 722.1 in 2020 (−3.20% from 

2019) and 737.9 in 2021 (+2.19% from 2020). Age- specific 
analyses also showed stable to slightly increased mortality 
trends during the period of COVID- 19 pandemic (online 
supplemental figure 1). Online supplemental figure 2 
shows the trends in cause- specific ASMRs between 1995 
and 2021. For men, COVID- 19 ASMRs (per 100 000 
persons) were 3.8 in 2020 and 17.5 in 2021. For women, 
COVID- 19 ASMRs (per 100 000 persons) were 1.5 in 
2020 and 7.7 in 2021. ASMRs from malignant neoplasms, 

Figure 2 Trends in the daily number of reported COVID- 19 cases in Japan since 16 January 2020.

Figure 3 Trends in all- cause age- standardised mortality rates between 1995 and 2021.
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pneumonia, accidents and suicide (men only) decreased 
during the COVID- 19 pandemic in Japan while the trend 
of cardiovascular disease (heart disease and cerebro-
vascular disease combined) increased in 2021. In addi-
tion, the trend of suicide in women increased in 2020. 
Online supplemental figure 3 shows trends in malignant 
neoplasms ASMRs by cancer site. Trends in most malig-
nant neoplasms were decreased or stable, which was not 
altered compared with the trends before 2020.

Figure 4 shows the cause- specific contribution to annual 
changes in all- cause ASMR. The analysis of annual ASMR 
changes revealed that decreases in malignant neoplasms, 
pneumonia, heart disease and cerebrovascular diseases 
continuously contributed to substantial annual mortality 

reductions for both sexes during 2015–2019; however, the 
contributions to reduction disappeared for cardiovascular 
disease from 2020 to 2021. COVID- 19 (+13.7 per 100 000 
persons for men and +6.2 per 100 000 persons for women 
in comparisons with the previous year) and senility (+7.4 
per 100 000 persons for men and +8.1 per 100 000 persons 
for women in comparisons with the previous year) largely 
contributed to the mortality increases from 2020 to 2021. 
Also, ‘other causes not classified major causes’ contributed 
to all- cause mortality increase as well from 2020 to 2021.

DISCUSSION
This is the first study to comprehensively report on 
mortality analysis in Japan since MHLW published the 
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Figure 4 Cause- specific contribution to changes in all- cause age- standardised mortality rates (annual comparisons with 
previous year): differences in changes in ASMR between 2020 and 2021 were calculated as (ASMR2021− ASMR2020) for each 
cause- specific death, where ASMR=age standardised mortality rate per 100 000 persons.

 on S
eptem

ber 1, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2023-071785 on 31 A
ugust 2023. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjopen-2023-071785
http://bmjopen.bmj.com/


5Tanaka H, et al. BMJ Open 2023;13:e071785. doi:10.1136/bmjopen-2023-071785

Open access

2021 complete mortality data for the Japanese popu-
lation. We found that the numbers of deaths from 
COVID- 19 were 9732 (1.32% of all deaths) for men and 
7034 (1.00% of all deaths) for women in 2021, a substan-
tial increase from the year 2020 (2094 deaths for men and 
1372 deaths for women). The number of deaths in the 
population due to diagnosed COVID- 19 was relatively low 
compared with many other high- income countries.6 In 
both men and women, all- cause ASMR decreased grad-
ually every year from 2011 to 2020 and increased from 
2020 to 2021, with a slightly greater decrease in women 
than in men between 2019 and 2020. In Japan, declining 
trends in all- cause mortality reversed in 2021 for the first 
time since the Great East Japan Earthquake occurred in 
2011.

The mortality trend varied by cause of death. The 
patterns of mortality change during the COVID- 19 
pandemic could be classified into the following three cate-
gories: (1) stable mortality decline (eg, certain infectious 
and parasitic diseases, malignant neoplasms and pneu-
monia), (2) stable mortality increase (eg, senility) and 
(3) reversal of decreasing mortality trend (heart diseases, 
cerebrovascular diseases, suicide for women). Consid-
ering these changes, a substantial mortality increase from 
COVID- 19 and senility resulted in an all- cause mortality 
increase in 2021 while malignant neoplasms and pneu-
monia contributed to mortality declines.

Recorded mortality from malignant neoplasms 
declined during the COVID- 19 pandemic, despite that 
patients diagnosed with a cancer regardless of COVID- 19 
status were required to postpone non- urgent surgeries, 
suspend outpatient visits and change treatment methods. 
Indeed, the numbers of cancer diagnoses, the cancer 
screening, outpatient visits and surgical procedures in 
2020 have been reported to be lower than those before 
2019.7–10 Those reports have raised deep concern about 
potential consequences, such as delays in diagnosis and 
care, decreased patient survival and increased population 
mortality; however, our findings revealed a decrease in 
2020 and no obvious change in cancer mortality, at least 
in 2021. Nevertheless, further monitoring is necessary 
because the delays in diagnosis and treatment can exert a 
belated effect on mortality.

We found that the ASMR from cardiovascular disease 
increased in 2021. The loss of reduction trends of cardio-
vascular disease partially resulted in increasing all- cause 
mortality in 2021 for both sexes. This is supported by 
another study reporting excess deaths from cardiovascular 
disease from April to May 2021.11 As a direct pathway, the 
COVID- 19 pandemic may have caused an increase in the 
prevalence of severe heart disease for the Japanese popu-
lation because COVID- 19 is suggested to be a risk factor 
for acute myocardial infarction and ischaemic stroke.12 
In addition, the pandemic might have induced a delay 
in emergency transport and delay in arrival at hospital, 
resulting in the loss of timely treatment. This may be an 
indirect pathway through which mortality reductions of 
cardiovascular disease stagnated in Japan.

A substantial increase in mortality due to senility has 
been occurring since the mid- 2000s, independent of the 
pandemic. This can be interpreted as a result of the rapid 
ageing of the Japanese population. Although we applied 
age- standardisation for mortality analysis, the increase in 
the absolute number of deaths from senility, especially for 
the oldest old (85 years and over), resulted in an increase 
in ASMR. During the pandemic, however, changes in 
patterns or places of medical care may have resulted in 
more physicians reporting senility as the cause of death, 
especially deaths at home. Indeed, excess deaths from 
senility at home have been observed since May 2020.11 As 
such, for the elderly, both direct and indirect death by 
COVID- 19 may be miscoded to senility, which contributed 
to excess deaths in 2021. The sharp increase in deaths 
by ‘other causes not classified as major causes’ in 2021 
(figure 3) may have occurred by a similar mechanism. 
Therefore, our findings suggest that senility and ‘other 
causes not classified as major causes’ may largely repre-
sent the excess deaths in Japan during the pandemic. This 
may also include underdiagnosis and potential misclassifi-
cation of causes of death.

We found clear declines in mortality from infectious 
diseases (excluding COVID- 19) and infectious pneu-
monia since the pandemic began in Japan. This is likely 
because the countermeasures for COVID- 19 such as 
wearing a mask, hand hygiene and social distancing 
prevented these diseases. In addition, clear mortality 
declines due to accidents were observed probably 
because fatal traffic accidents decreased due to stay- 
at- home measures. These are positive outcomes of the 
COVID- 19 measures; however, we identified an increase 
in suicide rate among women in 2020 and 2021. The 
increase did not largely impact on all- cause mortality 
changes for women but this is obviously a negative 
effect of the COVID- 19 measures such as restrictions of 
economic activity (eg, cancellation of events and shorter 
business hours for restaurants).13 14

This study is a descriptive analysis of national mortality 
data and should accordingly be interpreted with caution. 
Our findings suggest that the mortality increase in 2021 
may be associated with the increase in COVID- 19 cases; 
however, further analysis is needed to clarify the quan-
titative impact such as ‘excess deaths’. Also, long- term 
monitoring is necessary from 2022 onwards, especially 
for deaths from chronic diseases that may have long- term 
effects by changes in lifestyle and medical care.

In conclusion, a sign of increasing mortality was observed 
in 2021 in the annual mortality rate in Japan, although 
the impact of the COVID- 19 pandemic on mortality in 
Japan still seems to be limited. The observed increase in 
mortality was attributable to COVID- 19, senility, cardio-
vascular disease, and ‘other causes not classified as major 
cause’. Taking the rapidly increasing rate of COVID- 19 
cases in 2022 into consideration, further monitoring is 
warranted for the year 2022, which may reveal a larger 
impact of the pandemic on mortality compared with that 
for 2020 and 2021.
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