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Abstract: This study investigated changes in life expectancy due to the COVID-19 pandemic by
analyzing the contributions of age, gender, and cause of death in 2019 and 2022. Korea’s simplified
life table and cause-of-death statistics from 2019 to 2022 were used to assess mortality changes by
age, gender, and cause of death during the pandemic. Joinpoint regression analysis was applied to
detect trends, and the Arriaga decomposition method was used to quantify the contributions of age,
gender, and cause of death to life expectancy changes. Joinpoint regression identified a slow increase
in life expectancy in 2007 and a decline in 2020, coinciding with the COVID-19 pandemic. Life
expectancy decreased markedly for men (-0.36 years per year, 95%CI: -0.68 to -0.03) and women (-
0.45 years per year, 95%CI: -0.71 to -0.18). Age-specific contributions revealed declines across age
groups, with the steepest reductions in the older population (80 years or older: -0.35 years for men; -
0.52 years for women). Women (-0.68 years) contributed more to the decline in life expectancy than
men (-0.41 years). COVID-19 ranked as the third leading cause of death in 2022, significantly
contributing to the decline in life expectancy among the older population (aged 80 years or older: -
0.306 years for men, -0.408 years for women). Women in Korea were more affected than men,
reducing the gender gap in life expectancy by 0.3 years. Before the pandemic, non-communicable
diseases such as malignant neoplasms, heart disease, and cerebrovascular disease dominated Korea's
top 10 causes of death. During the pandemic, however, COVID-19 rose to third place by 2022.
Notably, intentional self-harm (suicide) contributed to an increase in life expectancy, suggesting
shifts in the relative impact of various causes of death.

1. Introduction

Life expectancy is the average number of years a person born at age zero can be expected to live.
It is a comprehensive indicator for evaluating the health status of a country or community and an
essential measure for analyzing changes in mortality. Most countries experienced significant
increases in life expectancy during the latter half of the 20th century [1,2], and Korea has become one
of the countries with the highest life expectancy. Between 1970 and 2019, life expectancy in Korea
increased by 21.1 years, from 62.2 years to 83.3 years [3].

However, the COVID-19 pandemic caused a marked mortality shock worldwide. As of July 1,
2024, the cumulative global number of deaths per million people reached 883,896, the largest
mortality rate shock since World War II. Consequently, global life expectancy decreased by 1.8 years
from 72.8 years in 2019 to 71.0 years in 2021 [2,4,5]. Among European countries, Bulgaria, Slovakia,
Poland, Lithuania, Hungary, Estonia, Czech Republic, and Croatia all witnessed a decline in life
expectancy of more than 1.75 years between 2019 and 2021, with Bulgaria in particular experiencing
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the largest loss among the driving European countries, with a decline of 3.58 years. In the United
States, life expectancy decreased by 2.35 years from 2019 to 2021 [2].

In Asia, life expectancy decreased by an average of 1.66 years, which is slightly lower than the
global average of 1.74 years. South Asia experienced the highest loss in life expectancy (3.01 years),
while East Asia showed only minimal changes [6]. In Japan, life expectancy increased slightly by 0.24
years in 2020 compared to 2019; however, it increased and then decreased by 0.15 years in 2021.
Despite the pandemic’s negative effects, its impact on life expectancy was relatively minor [7].

South Korea maintained relatively low mortality rates throughout the pandemic. Cumulative
deaths due to COVID-19 were 15.59 per million people in 2020, 102.28 per million in 2021, 623.38 per
million in 2022, and 693.50 per million in 2023 (as of December 31, 2023) [5]. Korea was one of the
first countries affected by the pandemic. It managed to minimize mortality through an effective
preemptive testing, tracing, and treatment (3T) strategy. This approach was similar to that of
countries like Denmark, Iceland, and New Zealand, where life expectancy also remained relatively
stable during the pandemic [8,9].

Nevertheless, incomplete death registration systems and differences in the definitions of
COVID-19-related deaths between countries complicate the accurate identification of mortality due
to indirect effects of the pandemic [6,10]. According to the Joint Technical Advisory Group on COVID
Mortality Assessment of the World Health Organization (WHO) and the United Nations Department
of Economic and Social Affairs (UN DESA), excess deaths include those directly attributable to the
COVID-19 virus as well as indirect deaths caused by limited access to healthcare and reduced
mortality rates from factors such as seasonal influenza, traffic accidents, or occupational injuries
during the pandemic [6,10,11].

Numerous studies have documented changes in life expectancy due to the COVID-19 pandemic
[12-23], demonstrating its significant impact worldwide. In Korea, the pandemic also negatively
impacted life expectancy. Although the upward trend in life expectancy was not significantly affected
in 2020 and 2021, a decline was observed in 2022, coinciding with the emergence of the Omicron
variant and the downgrading of the COVID-19 crisis level from “serious” to “level 2 infectious
disease”.

This study aimed to examine the changes in life expectancy due to the COVID-19 pandemic.
Specifically, we compared and analyzed the contributions of age, gender, and causes of death to life
expectancy before (2019) and after (2022) the COVID-19 pandemic.

2. Materials and Methods

2.1. Demographic and Epidemiological Datasets

This study investigated the age, gender, and causes of death in Korea during the COVID-19
pandemic. To determine the extent to which changes in mortality contributed to changes in life
expectancy, we used Korea’s simplified life table and cause-of-death statistics from 2019 to 2022,
provided by KOSIS of Statistic Korea (2023).

2.2. Decomposing Life Expectancy Changes

To examine the interval-by-interval trends in life expectancy changes in Korea, the Joinpoint
Regression Program (version 5.2.0) of the National Cancer Institute (NCI) was used. This analysis
employed the Annual Percent Change (APC) as a key metric [24-26].

To further understand the contributions of age, gender, and causes of death to life expectancy
changes in Korea, we applied the Arriaga decomposition method (Arriaga, 1984; Chisumpa &
Odimegwu, 2018) [27].

3. Results

3.1. Life Expectancy Trends in Korea
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We used Joinpoint regression analysis to examine the trends in life expectancy over the past 30
years. From 1990 to 2022, life expectancy in Korea showed two significant join points: in 2007 and
2020.

Male life expectancy increased significantly by an average of 0.70 years per year (95% CI: 0.68—
0.72) from 1990 to 2007. However, the annual increase slowed down to 0.47 years per year (95% CI:
0.45-0.49) after 2007, reaching 80.49 years in 2020. In 2020, during the COVID-19 pandemic, life

expectancy began to decline (-0.36 years per year, 95% CI: -0.68—-0.03), dropping to 79.86 years in

2022.
The trend in life expectancy for women was similar to that for men. From 1990 to 2007, it
increased by an average of 0.48 per year (95% CI: 0.47-0.50). This rate slowed to 0.34 per year (95%

CIL: 0.3-0.4) after 2007, reaching 82.45 years in 2020. In 2020, during the COVID-19 pandemic, life
expectancy for women began to decline (-0.45 per year, 95% CI: -0.71 to -0.18), reaching 85.62 years

in 2022 (Figure 1).
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Figure 1. Temporal patterns in life expectancy in Korea from 1990 to 2022. The annual percentage change (APC)
is significantly different from zero at the alpha = 0.05 level, as indicated by an asterisk (¥). Blue arrows represent

life expectancy for males in key years (1990, 2007, 2020, and 2022), and red arrows represent the same for females.

3.2. Contributions to Life Expectancy by Age and Gender

We identified a significant join point in life expectancy in 2020, coinciding with the onset of the
COVID-19 pandemic. To analyze the contributions of age, gender, and cause of death to changes in
life expectancy between 2019 (pre-pandemic) and 2022 (post-pandemic) we used the Arriaga
decomposition method.

Age-specific factors contributed to the decline in life expectancy across most age groups (Table
1). For men, the largest decreases in life expectancy occurred in the following order: 0.129 years

(31.30%) for ages 85-89 years, 0.105 years (25.44%) for ages 80-84 years, 0.083 years (20.25%) for ages
90-94 years, and 0.068 years (-16.46%) for ages 70-74 years.

Conversely, it contributed to an increase in life expectancy in the following order: 0.034 years

(8.25%) for ages 50-54 years, 0.023 years (5.55%) for ages 45-49 years, and 0.020 years (4.78%) for ages
55-59 years.
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However, for women, the contribution to the increase in life expectancy was minimal, with a
decrease in life expectancy in the following order: 0.177 years (25.97%) for ages 85-89 years, 0.140
years (20.56%) at ages 90-94 years, and 0.135 years (19.76%) for ages 80—84 years. Additionally, the

life expectancy of women decreased by 0.268 years more than that of men.
The overall decline in life expectancy in 2022 compared with that in 2019 is analyzed to have
been contributed by the older population group aged 80 years and older.

Table 1. Contributions to life expectancy changes by age group in Korea, 2019-2022.

Age (y) Male Female Male - Female

0 0.035 8.51% 0.036 5.29% -0.001
1-4 -0.008 | -1.89% -0.002 -0.23% -0.006
5-9 -0.002 -0.51% -0.009 -1.26% 0.007
10-14 -0.008 -1.96% -0.004 -0.65% -0.004
15-19 -0.006 -1.41% -0.005 -0.71% -0.001
20-24 0.000 |  -0.08% -0.010 -1.49% 0.01
25-29 -0.019 -4.58% -0.014 -2.07% -0.005
30-34 -0.006 | -1.49% 0.008 1.16% -0.014
35-39 0.007 1.68% 0.006 0.82% 0.001
40-44 -0.010 | -2.48% -0.012 -1.74% 0.002
45-49 0.023 5.55% -0.020 -2.89% 0.043
50-54 0.034 8.25% -0.008 -1.14% 0.042
55-59 0.020 4.78% -0.006 -0.94% 0.026
60-64 -0.010 -2.49% -0.017 -2.46% 0.007
65-69 -0.024 -5.80% -0.023 -3.32% -0.001
70-74 -0.068 | -16.46% -0.037 -5.46% -0.031
75-79 -0.021 -4.99% -0.041 -6.03% 0.02
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80-84 -0.105 | -25.44% -0.135 -19.76% 0.03
85-89 -0.129 | -31.30% -0.177 -25.97% 0.048
90-94 -0.083 | -20.25% -0.140 -20.56% 0.057
95-99 -0.027 -6.64% -0.060 -8.76% 0.033
100+ -0.004 -1.01% -0.012 -1.83% 0.008
Total -0.412 | -100.00% -0.681 -100.00% 0.269

Legend: This table provides an overview of age-specific contributions to life expectancy changes by gender.

Negative values indicate declines in life expectancy, while positive values reflect increases.
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Figure 2. Mortality contributions to life expectancy changes by age group, 2019 and 2020. Contributions of
different age groups to male life expectancy changes between 2019 and 2020. Contributions of different age
groups to female life expectancy changes between 2019 and 2020.

3.3. Contributions to Life Expectancy by Age and Gender

This study analyzed the contributions of major causes of death to changes in life expectancy in
Korea, using life tables and cause-of-death statistics for 2019 and 2022. Given the importance of our
country’s national health priorities, including deaths from COVID-19 and age- and gender-specific
mortality patterns, we focused on the 10 leading causes of death based on 2022 data from Statistics
Korea.

For males, the top 10 causes of death included: malignant neoplasms (C00-C97), heart disease
(I120-151), COVID-19 (U07.1, U07.2, U10), pneumonia (J12-J18), cerebrovascular disease (160-169),
intentional self-harm (suicide; X60—-X84), diabetes (E10—E14), liver disease (K70-K76), chronic
respiratory diseases (J40-J47), and Alzheimer’s disease (G30). For females, the top 10 causes of death
included: malignant neoplasms (C00-C97), heart disease (120-151), COVID-19 (U07.1, U07.2, U10),
cerebrovascular disease (160-169), pneumonia (J12-J18), Alzheimer’s disease (G30), diabetes (E10-
E14), hypertensive diseases (110-113), blood poisoning (A40-41), and deliberate self-harm (suicide;
X60-X84).

When analyzing the contributions to male life expectancy by these causes, malignant neoplasms
(0.299 years), heart disease (0.053 years), intentional self-harm (suicide; 0.35 years), chronic
respiratory diseases (0.035 years), and pneumonia (0.019 years) contributed to the increase in life
expectancy in that order. COVID-19, however, contributed the most to the decrease in male life
expectancy (-0.605 years), surpassing the combined decreases from other causes (-0.412 years) from

2019 to 2022 (Table 2).

Further age-specific analysis revealed that malignant neoplasms contributed the most to
increased life expectancy among individuals aged 55-54 years (0.045 years), followed by 65-69 years
(0.043 years) and 80-84 years (0.042 years). Kidney disease contributed 0.034 years to the increase in
life expectancy among individuals aged 65 years or older. Intentional self-harm (suicide) increased
life expectancy by 0.074 years among individuals aged 35 years and older. Chronic respiratory
diseases and pneumonia contributed 0.002 years to life expectancy among those aged 80 years or
older, while their effects in other age groups were minimal.

COVID-19 contributed substantially to the decline in life expectancy. The greatest losses were
observed in 80-84 years (-0.125 years), followed by 85-89 years (-0.097 years), and 90 years old and
older (-0.084 years).

Other notable findings revealed that Alzheimer’s disease in individuals aged 80 years or older
(-0.026 years), as well as diabetes in those aged 80-84 years (-0.006 years) and 60-64 years (-0.006
years). Cerebrovascular disease contributed to the largest decrease in life expectancy for individuals

aged 85-89 (-0.005 years). Liver disease contributed to the largest decrease in life expectancy for those
aged 40—44 (-0.007 years) (Table 2, Figure 3).
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Table 2. Contributions of the top 10 causes of death to male life expectancy changes (2019-2022).
Uo07.1, Other
C00- | I20- J12— | I60- | X60- | E10- | K70- | J40-
male Uo07.2, G30
C97 I51 J18 169 X84 E14 K76 Jja7
U10

0 0.000 | 0.003 | -0.001 | 0.001 | -0.001 | 0.000 | 0.000 | -0.001 | 0.000 | 0.000 | 0.034

14 0.000 | 0.001 | -0.002 | -0.001 | -0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | -0.005

5-9 0.000 | 0.001 | -0.002 | 0.000 | 0.000 | 0.001 | 0.000 | 0.000| 0.000 | 0.000 | -0.002

10-14 | 0.000 | 0.001 | -0.001 | 0.000 | 0.000 | -0.004 | 0.000 | 0.000 | 0.000 | 0.000 | -0.004

15-19 | 0.004 | 0.004 | -0.004 | 0.000 | -0.001 | -0.017 | 0.000 | 0.000 | 0.000 | 0.000 | 0.007

20-24 | 0.000 | 0.000 | -0.001 | 0.000 | 0.000 | -0.001 | 0.000| 0.000 | 0.000 | 0.000 | 0.001

25-29 | 0.002 | 0.001 | -0.003 | -0.001 | 0.000 | -0.009 | 0.001 | -0.001 | 0.000 | 0.000 | -0.009

30-34 | 0.003 | 0.002 | -0.005| 0.001| 0.000 | -0.010 | 0.001 | 0.002 | 0.000 | 0.000 | 0.000

35-39 | 0.005| 0.000 | -0.004 | -0.001 | 0.001 | 0.007 | -0.001 | -0.001 | 0.000 | 0.000 | 0.002

40-44 | 0.005 | -0.002 | -0.006 | -0.001 | -0.001 | 0.006 | 0.000 | -0.007 | 0.000 | 0.000 | -0.004

45-49 | 0.017 | 0.000 | -0.010 | 0.000 | -0.002 | 0.011 | -0.003 | -0.002 | 0.000 | 0.000 | 0.010

50-54 | 0.020 | 0.003 | -0.012 | 0.000 | 0.003 | 0.009 | 0.000 | 0.004 | 0.000 | 0.000 | 0.007

55-59 | 0.045 | 0.002 | -0.022 | -0.003 | -0.002 | 0.009 | -0.003 | -0.001 | 0.001 | -0.001 | -0.004

60-64 | 0.036 | 0.003 | -0.036 | -0.002 | -0.004 | 0.014 | -0.006 | -0.006 | 0.001 | -0.001 | -0.010

65-69 | 0.043 | 0.010 | -0.066 | -0.002 | 0.001 | 0.008 | -0.005 | -0.003 | 0.005 | -0.004 | -0.011

70-74 | 0.020 | 0.005 | -0.070 | -0.002 | -0.002 | 0.003 | -0.003 | -0.002 | 0.001 | -0.004 | -0.016

75-79 | 0.028 | 0.006 | -0.056 | 0.004 | 0.006 | 0.003 | -0.005 | -0.001 | 0.004 | -0.003 | -0.007

80-84 | 0.042 | 0.008 | -0.125 | 0.012 | 0.001 | 0.002 | -0.006 | 0.000 | 0.010 | -0.008 | -0.040
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85-89 | 0.016 | 0.001 | -0.097 | 0.014 | -0.005 | 0.001 | -0.005 | -0.001 | 0.008 | -0.010 | -0.317

90+ | 0.012 | 0.004 | -0.084 | 0.001 | 0.003 | 0.001 | -0.002 | 0.000 | 0.005 | -0.008 | -0.047

Total | 0.299 | 0.053 | -0.605 | 0.019 | -0.003 | 0.035 | -0.038 | -0.020 | 0.035 | -0.040 | -0.414

Legend: C00-C97: malignant neoplasms; 120-151: heart diseases; U07.1, U07.2, U10: COVID-19; J12-]J18:
pneumonia; 160-169: cerebrovascular diseases; X60—-X84: intentional self-harm (suicide); E10-E14: diabetes; K70-

K76: liver disease; J40-J47: chronic respiratory disease; G30: Alzheimer’s disease.

When analyzing the contribution of the top 10 causes of death to female life expectancy,
malignant neoplasms contributed 0.110 years, followed by heart disease (0.067 years) and pneumonia
(0.017 years), leading to an increase in life expectancy in that order. Conversely, COVID-19 (-0.621
years) had the most substantial negative impact on life expectancy, followed by Alzheimer’s disease
(-0.072 years), diabetes (-0.032 years), sepsis (-0.021 years), cerebrovascular disease (-0.018 years), and
hypertensive diseases (-0.010 years).

Malignant neoplasms were the primary contributors to the increase in life expectancy among
women, with the most remarkable contribution observed in the 55-59 years age group (0.020 years).
However, this condition contributed to increased life expectancy in individuals aged 25 years or older
while slightly decreasing life expectancy in younger age groups. For kidney disease and pneumonia,
the largest contributions to increased life expectancy were observed in those aged 85-89 years,
accounting for 0.017 and 0.012 years, respectively.

Again, COVID-19 was a major contributor to the decline in female life expectancy across all age
groups. The most considerable impact was observed in the 85-89 years age group (-0.142 years),
followed by 80-84 years (-0.137 years) and those aged 90 years old or older (-0.129 years).

Alzheimer’s disease was a major cause of decreased life expectancy in women aged 80 years and
older (-0.062 years). Additionally, diabetes, sepsis, hypertensive diseases, and cerebrovascular

disease were the leading causes of death in those aged 80 years or older, in that order (Table 3, Figure
3).

Table 3. Contributions of the top 10 causes of death for female life expectancy changes (2019-2022).

U07.1, Other
C00- | I20- 160- | J12- E10- | I10- | A40- | X60-
Female Uo07.2, G30
C97 I51 169 J18 E14 113 41 X84
u10

0 0.000 | 0.002 | -0.002 | -0.002 | 0.001 | 0.000 | 0.000 | 0.000 | -0.001 | 0.000 | 0.037

1-4 | -0.001 | 0.000 | -0.001 | 0.000 | -0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.002

5-9 -0.005 | 0.000 | -0.007 | -0.002 | -0.003 | 0.000 | 0.000 | 0.000 | 0.002 | 0.000 | 0.008

10-14 | -0.001 | 0.000 | -0.001 | -0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | -0.003 | 0.000
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15-19 | 0.000 | 0.002 | -0.002 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | -0.005

20-24 | -0.001 | 0.000 | -0.001 | -0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | -0.002 | -0.005

25-29 | 0.001 | -0.001 | -0.002 | -0.002 | 0.000 | 0.000 | -0.001 | 0.000 | 0.000 | -0.006 | -0.004

30-34 | 0.000 | 0.001 | 0.002 | 0.000 |-0.001| 0.000 | 0.000| 0.000| 0.001| 0.000| 0.001

35-39 | 0.002 | 0.000 | -0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.003 | -0.001

40-44 | 0.003 | -0.001 | -0.006 | -0.001 | 0.000 | 0.000 | 0.000 [ 0.000 | 0.001 | -0.005 | -0.003

45-49 | 0.001 | 0.000 | -0.007 | -0.001 | -0.001 | 0.000 | -0.001 | 0.000 | -0.001 | 0.001 | -0.011

50-54 | 0.005| 0.001 | -0.008 | 0.002 | 0.000 | 0.000 | -0.001 | 0.000 | 0.001 | -0.001 | -0.006

55-59 | 0.020 | -0.002 | -0.018 | -0.001 | -0.002 | 0.000 | -0.003 | -0.001 | -0.001 | 0.004 | -0.003

60-64 | 0.012 | 0.003 | -0.021 | -0.001 | -0.001 | -0.001 | -0.002 | -0.001 | -0.002 | 0.002 | -0.006

65-69 | 0.014 | 0.004 | -0.036 | -0.001 | 0.000 | -0.002 | 0.000 | 0.000 | -0.001 | 0.000 | 0.000

70-74 | 0.008 | 0.005| -0.042 | -0.002 | -0.001 | -0.003 | -0.002 | 0.001 | -0.002 | 0.003 | -0.002

75-79 | 0.016 | 0.014 | -0.061 | 0.000 | 0.002 | -0.005 | -0.004 | 0.002 | -0.003 | 0.002 | -0.004

80-84 | 0.014 | 0.016 | -0.137 | 0.000 | 0.007 | -0.014 | -0.004 | -0.001 | -0.003 | 0.002 | -0.015

85-89 | 0.014 | 0.017 | -0.142 | -0.006 | 0.012 | -0.021 | -0.010 | -0.001 | -0.005 | 0.001 | -0.448

90 + 0.007 | 0.006 | -0.129 | -0.001 | 0.005 | -0.027 | -0.006 | -0.010 | -0.004 | 0.000 | -0.054

Total | 0.110 | 0.067 | -0.621 | -0.018 | 0.017 | -0.072 | -0.032 | -0.010 | -0.021 | 0.001 | -0.518

Legend: C00-C97: malignant neoplasms; 120-151: heart diseases; U07.1, U07.2, U10: COVID-19; 160-169:
cerebrovascular diseases; J12 —J18: pneumonia; G30, Alzheimer’s disease; E10 - E14: diabetes; 110 —113:
hypertensive disease; A40—-A41: sepsis; X60-X84: intentional self-harm (suicide).
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Figure 3. Contributions of the top 10 causes of death to life expectancy changes, 2019-2022. Analysis of life
expectancy changes for males due to the top 10 causes of death from 2019 to 2022. Analysis of life expectancy
changes for females due to the top 10 causes of death from 2019 to 2022.

4. Discussion

Economic development and advancements in medical technology have markedly increased life
expectancy in Korea. Since 1956, life expectancy in Korea has exceeded the global average [5].
Analysis suggests that since 1990, the age group of 65 years and older has substantially contributed
to this increase. Recently, contributions to life expectancy from younger age groups, including
neonates, have gradually decreased, while contributions from middle-aged and older population
groups have increased [2,8].

This trend of increasing life expectancy in Korea has slowed somewhat due to the COVID-19
pandemic. To investigate this, our study analyzed relevant trends. Using joinpoint regression
analysis [24-26], we identified two significant joinpoints in 2007 and 2020. In 2007, the pace of life
expectancy growth slowed, although it remained positive. However, in 2020, coinciding with the
onset of the COVID-19 pandemic, life expectancy began to decline, with increases recorded for both
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men (-0.36 years per year, 95% CI: -0.68 to -0.03) and women (-0.45 years per year, 95% CI: -0.71 to -
0.18).

Based on these findings, further analysis was conducted using the Arriaga decomposition
method [27] to examine the contributions by age, gender, and cause of death in 2019 and 2022,
representing periods before and after the COVID-19 pandemic. Results showed that declines in life
expectancy occurred across most age groups, with the most substantial decreases observed in
individuals aged 80 years or older (male: -0.35 years; female: -0.52 years). Women contributed a more
significant decline in life expectancy (-0.68 years) than men (-0.41 years).

COVID-19 emerged as a major contributor to reduced life expectancy among the causes of death,
particularly among individuals aged 80 years or older (men: -0.306 years; women: -0.408 years). The
decline in life expectancy during the pandemic is primarily attributed to deaths among older
individuals due to COVID-19. Studies in other Asian countries have similarly shown that the COVID-
19 virus poses a greater threat to older individuals and men, whose immune systems are biologically
more vulnerable [6,29]. Additionally, a study on changes in life expectancy due to the COVID-19
pandemic in 29 countries, including the United States and Europe, reported a widening gender gap
in life expectancy due to an increase in the life expectancy of women [2].

However, this study revealed that in Korea, COVID-19-related deaths among older individuals
affected more women than men, narrowing the gender gap in life expectancy by 0.3 years. Reports
on Social Trends in Korea in 2022 also indicate a slightly higher COVID-19 mortality rate among
women than men [30].

Globally, while Korea was relatively less affected by the pandemic compared to other nations,
some notable patterns were observed in the joinpoint regression analysis results. According to Kao
et al. [4], among 107 countries and territories (excluding Africa and Oceania), 45.3% experienced a
significant decline in life expectancy during the most recent period, and 77 countries and territories
(32.6%) showed significant declines between 2019 and 2021 [4].

Before the COVID-19 pandemic, the ten leading causes of death in Korea included malignant
neoplasms, heart disease, and cerebrovascular diseases, most of which are non-infectious diseases.
However, following the COVID-19 pandemic, life expectancy was expected to decline (-0.573 years
for males), with a major impact on the -0.55-year period.

In contrast, there was a change in the contribution pattern of specific causes of death to life
expectancy pre- and post-pandemic. Analysis indicated that intentional self-harm (suicide)
contributed to increased life expectancy after the pandemic.

According to the GBD 2021 Disease and Injury Burden Analysis, global life expectancy has
decreased, with COVID-19 becoming the leading cause of death worldwide. Despite this, significant
health improvements have been reported for other non-communicable and infectious diseases [31].

A study by Kuehn BM et al. compared actual 2020 mortality data with the estimated 2020 life
expectancy based on trends from 2005 to 2019 for 37 high-income countries. The findings revealed
that Russia, the United States, and Bulgaria experienced the largest declines in life expectancy. In
contrast, no changes were observed in Denmark, Iceland, and Korea, while New Zealand, Taiwan,
and Norway saw slight increases. In the 31 countries where life expectancy declined, an estimated 28
million additional years of life were lost in 2020, five times the excess deaths associated with the
seasonal influenza pandemic of 2015 [32-35].

Based on the findings reported by Kao et al., the COVID-19 pandemic caused an estimated 14.9
million excess deaths worldwide in 2020 and 2021. These excess deaths are considered the primary
reason for the decline in life expectancy observed in many countries [4]. In a study on the impact of
COVID-19 on life expectancy, Korean data extended up to 2022, whereas global data were limited to
2021. Owing to data limitations, our study could not cover the most recent trends.

Future research should consider the potential relationship between excess deaths from COVID-
19 and life expectancy. Employing advanced methodologies, such as the Lee-Carter model, could
provide valuable insights. Comprehensive analyses are also needed, integrating data beyond simple
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life tables and cause-of-death statistics to include the indirect impacts of the pandemic, such as the
impact of vaccines, healthcare systems, and health policies.
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