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Abstract

Background This study aimed to quantify the contribution of narrowing the life expectancy gap between urban and
rural areas to the overall life expectancy at birth in Korea and examine the age and death cause-specific contribution
to changes in the life expectancy gap between urban and rural areas.

Methods We used the registration population and death statistics from Statistics Korea from 2000 to 2019. Assuming
two hypothetical scenarios, namely, the same age-specific mortality change rate in urban and rural areas and a 20%
faster decline than the observed decline rate in rural areas, we compared the increase in life expectancy with the
actual increase. Changes in the life expectancy gap between urban and rural areas were decomposed into age- and
cause-specific contributions.

Results Rural disadvantages of life expectancy were evident. However, life expectancies in rural areas increased
more rapidly than in urban areas. Life expectancy would have increased 0.3-0.5 less if the decline rate of age-specific
mortality in small-to-middle urban and rural areas were the same as that of large urban areas. Life expectancy would
have increased 0.7-0.9 years further if the decline rate of age-specific mortality in small-to-middle urban and rural
areas had been 20% higher. The age groups 15-39 and 40-64, and chronic diseases, such as neoplasms and diseases
of the digestive system, and external causes significantly contributed to narrowing the life expectancy gap between
urban and rural areas.

Conclusion Pro-health equity interventions would be a good strategy to reduce the life expectancy gap and
increase overall life expectancy, particularly in societies where life expectancies have already increased.
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Background

Life expectancy at birth (LE) has consistently increased
in South Korea (hereafter, Korea). Men’s LE has
increased from 72.3 years in 2000 to 76.8 years in 2010
and 80.3 years in 2019, an increase of 4.5 and 3.5 years
every decennial period. In the same period, women’s LE
increased by 3.9 and 2.7 years (79.7 years in 2000, 83.6
years in 2010, and 86.3 years in 2019). This pattern differs
from other countries, especially during the most recent
decennial period [1]. For instance, during the first six
years of the second decennial period in the United King-
dom, LE in men increased by roughly 0.8 years, from 78.6
(in 2010) to 79.4 years (in 2016). LE in women increased
from 82.6 to 83.0 years during the same period [1]. LE in
the United States stagnated during the 2010s [2].

One of Korea’s main health policy goals is eliminat-
ing regional health gaps. Improving overall health and
achieving health equity between income levels and
regions are the two overarching goals of the most recent
Health Plan 2030 [3]. Since the 1990s, the mortality gap
between urban and rural areas in Korea has continu-
ously decreased. The mortality rate in urban areas was
consistently lower than that in rural areas, according to
a previous study that examined mortality trends in Korea
for 20 years, starting in 1993 [4]. However, the mortal-
ity rate decreased more rapidly in rural areas than in
urban areas, and the mortality gap between the two areas
decreased. A more rapid reduction in avoidable mortality
in rural areas, such as with cancer and cardiovascular dis-
eases, has narrowed the mortality gap [5]. This situation
in Korea offers a good opportunity to examine whether
closing the life expectancy gap between urban and rural
areas has increased overall life expectancy.

A previous study conducted in Korea found that
inequality in self-rated health within a district increases
with poorer self-rated health [6]. Recent research has
argued that reducing inequality is critical for improv-
ing overall health, and understanding the epidemiology
by age and cause of death is required to reduce health
inequality [7]. However, Anand claimed that achieving
health equity and enhancing overall health could consti-
tute normative trade-offs [8]. Despite the theoretical and
political justifications, few studies have empirically exam-
ined the effect of reducing health inequality at the overall
health level.

This study aims to quantify the contribution of narrow-
ing the LE gap between urban and rural areas in Korea
to the country’s overall increase in LE. The differences
between simulated and actual LEs were estimated when
the rate of decrease in mortality in rural areas was equal
to that in urban areas and when the decrease in mortal-
ity in rural areas was 20% greater than the actual rate.
Decomposition analysis was also performed to examine
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age- and cause-specific contributions to reducing the
urban-rural LE gap.

Methods

Data

This study used the 2000-2019 whole population and
death statistics of Korea provided by Korean Statistics.
Korean Statistics publicly releases population data based
on resident registration and vital statistics through the
Korean Statistical Information Service. Annual popula-
tion data were obtained by calculating the average pop-
ulation in January and December of each year. Annual
population statistics by sex, 5-year age group (0,1,5-9...
100+), and district were acquired. In Korea, it is manda-
tory by law to file a death report with a doctor’s death
certificate attached within one month of knowing about
the death. The cause of death was included in the death
reports, along with information such as sex, age, and
residence. The Korean Standard Classification of Dis-
eases and Causes of Death, Seventh Revision, based on
the International Classification of Diseases, Tenth Revi-
sion, was used [9]. Using the MicroData Integrated Ser-
vice of Statistics Korea, we obtained annual death data by
gender/5-year age group/district/cause of death. Similar
to previous studies, we reclassified the causes of death
into 15 major categories based on the World Health
Organization classification [10, 11]. Supplementary Table
S1 lists the detailed classifications of the causes of death.

Urban-rural definition

The urban-rural definition varies depending on the coun-
try and context, and no single representative definition
exists [12]. A definition using the district of the admin-
istrative unit has the advantage of being the most used,
easy to understand, and effective for comparisons of
the results [12]. Korea’s districts have the lowest level of
autonomous local governments and are classified into
three categories: Gu, Si, and Gun (ordered by urbanity),
mainly according to the population size. This study uses
the Gu, Si, and Gun classification to define urban and
rural areas in Korea. As of 2019, 114 Gus were classified
as large urban areas (LUAs), 80 Sis as small-to-middle
urban areas (SMUAs), and 82 Guus as rural areas (RAs).
Population densities according to LUAs, SMUAs, and
RAs are shown in Supplementary Table S2.

Statistical analysis

Considering the stagnation of the LE increase in sev-
eral countries since 2010, we separated the entire study
period into two segments: 2000-2009 and 2010-2019.
This study used 100 years or older as the open age inter-
val to calculate the LE [13]. In all analyses, using 2,000
randomly drawn samples by the Monte Carlo simulation
approach, a 95% uncertainty interval (UI) was produced,
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with 2.5 and 97.5 percentiles as the boundary. The num-
ber of deaths by sex, year, area (LUAs, SMUAs, and RAs),
age group, and cause of death was assumed to follow a
Poisson distribution in the Monte Carlo simulation
method. All the analyses were stratified according to sex.

We conducted a nonparametric simulation analysis.
Two scenarios were proposed. In the first scenario, the
difference between the simulated LE increase when age-
specific mortality in RAs decreased was considered at the
same rate as in LUAs, and the actual overall LE increase
was estimated. In the second scenario, we estimated the
difference between the simulated LE increase when the
age-specific mortality decrease in RAs was 20% faster
than the observed rate and the actual overall LE increase.
A standard of 20% was chosen based on the relative dif-
ference between age-standardized all-cause mortality in
patients with RAs and LUAs in 2019. The results in which
the mortality rates in RAs and SMUAs declined at the
same rate are also presented.

Finally, the LE gap between the LUAs and RAs was
decomposed by age group and cause of death. The
contour decomposition method was applied [14], an
approach that considers the non-additive nature of the
LE estimator. The difference between the two areas of
the starting- and ending-point LEs and the difference in
LE changes between the two areas were decomposed.
In the sensitivity analysis, we decomposed the differ-
ence between SMUAs and RAs. In addition, consider-
ing the variability of urban-rural definitions, another
decomposition analysis was performed by reclassifying
LUAs, SMUAs, and RAs according to population density.
Approximately 90% of the urbanization level was posited
as the population density cut-off for categorizing regions
into LUAs and SMUAs (corresponding to the top 60th
percentile population density districts). Districts with
populations in the top 30th percentile of population den-
sity were categorized as LUAs.

Results

The age distribution and log-transformed all-cause age-
specific mortality rates for LUAs, SMUAs, and RAs in
2019 are shown in Fig. 1. Age distribution was inversely
U-shaped in all areas. Compared with RAs, the age struc-
ture in urban areas was substantially lower for both sexes.
In all three areas, the log-transformed age-specific mor-
tality exhibited a J-shape. However, those in RAs had
higher mortality rates in the young and middle-aged
groups than those in LUAs and SMUAs. Additionally, the
mortality gap was wider among men than among women.
The age-specific population and mortality figures for all
three areas in 2000, 2010, and 2019 are presented in Sup-
plementary Tables S3 and S4, respectively. Approximately
60%, 32%, and 8% of the population belonged to LUAs,
SMUAs, and RAs, respectively. However, LUAs, SMUAs,
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and RAs accounted for approximately 52%, 32%, and 16%
of all fatalities, respectively.

Supplementary Fig. 1 shows the sex-specific annual LE
trends for the three areas throughout the study. LE was
higher in women than men throughout the study period
and across all areas. According to urbanicity, in both
sexes, LE was the highest in the order of LUAs, SMUAs,
and RAs. The LE showed an upward trend, although the
rate of increase was slower from 2010 to 2019 than from
2000 to 2009. Compared with LUAs and SMUAs, the
LE increase rate in RAs was higher. Thus, the gap in LE
between urban and rural areas narrowed. The gap was
particularly narrow among women in the 2010s, who
initially showed a lower LE gap between urban and rural
areas than among men.

The total absolute and relative increases in LE are
shown in Table 1, along with comparisons of the
increases in the three areas by decade. In terms of abso-
lute change, the total LE for men increased by 4.5 years
(95% UL 4.5, 4.6 years) and by 6.3% (95% UI: 6.2, 6.4%)
between 2000 and 2009, and by 3.5 years (95% UL 3.4,
3.5 years) and 4.5% (95% UL 4.4, 4.6%) between 2010
and 2019. In all periods, absolute and relative increases
rose from low to high urbanicity. Women showed similar
trends to men. However, women’s absolute and relative
increases were lower than men’s.

The results from the hypothetical scenario, in which
the age-specific mortality decrease rate of RAs was the
same as that of LUAs (Scenario 1) and 20% faster than
the observed RAs decrease rate (Scenario 2), are shown
in Table 2. In Scenario 1, men’s overall LE increased
by 0.2 years less than the actual increase (95% UI: -0.2,
-0.1 years), whereas in Scenario 2, men’s LE increased
by 0.3 years more than the actual increase (95% UI: 0.2,
0.4) in 2000—2009. In women, narrowing the gap in age-
specific mortality rates between urban and rural areas
also led to larger LE increases during both periods, but
the magnitudes were relatively small compared to men.
When SMUAs and RAs simultaneously had steeper age-
specific mortality decrease rates, the magnitudes of the
LE increases were much larger (see Table 3). Relative
hypothetical LE increase or decrease in 2010-2019 was
greater than in 2000—-2009 in all scenarios.

Figure 2 shows the results of the contour decomposi-
tion analysis of the LUAs and RAs. A positive direction
indicated higher values in the LUAs, whereas a negative
direction indicated higher values in the RAs. The ages
15-39 and 40-64 years were the main contributors to
the LE gap between LUAs and RAs in men. Regarding
the cause of death, external causes, diseases of the diges-
tive and circulatory systems, and neoplasms contributed
more than other causes (in 2000 and 2010). However,
the mortality gap between LUAs and RAs in the young
and middle-aged groups was narrow. Among the causes
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Fig. 1 Age structure and log-transformed age-specific mortality by degree of urbanization in 2019: Findings from the Korean Statistical Information

Services, Men and women

(A) Age structure by degree of urbanization in 2019, men (B) Log-transformed age-specific mortality by degree of urbanization in 2019, men (C) Age
structure by degree of urbanization in 2019, women (D) Log-transformed age-specific mortality by degree of urbanization in 2019, women
LUA=Large Urban Areas; SMUA = Small-to-Middle Urban Areas; RA=Rural Areas

of death, external causes, digestive system diseases, and
neoplasms have largely contributed to the reduction
in mortality. Women’s LE gaps between LUAs and RAs
were mainly noted at the ages of 15-39 and 40-64 years,
and external causes and diseases of the circulatory sys-
tem largely contributed to this gap. Women, similar to
men, showed a narrowing of the LE gap, which young
and middle-aged groups and external causes of death
mostly drove. Supplementary Tables S5-S7 present the
point estimates and 95% UI of the contour decomposi-
tion analysis.

Supplementary Figures S2 and S3 show the results of
the sensitivity analysis. A pattern similar to that of the LE
gap between the LUAs and RAs was observed when the
gaps between the SMUAs and RAs were decomposed.
However, each contribution was smaller because the
magnitudes of the overall LE gaps between SMUAs and

RAs were smaller than those between LUAs and RAs.
The results of the decomposition analyses utilizing popu-
lation density as the criterion for the new definitions of
LUAs, SMUAs, and RAs are shown in Supplementary
Figure S2. As seen in the primary findings, in the young
and middle-aged groups, external causes, diseases of the
digestive and circulatory systems, and neoplasms in men,
and external causes and diseases of the circulatory sys-
tems in women accounted for the LE gaps between LUAs
and RAs. The LE gap between LUAs and RAs decreased
because of mortality.

Discussion

This study showed that LE in Korea increased in both
men and women from 2000 to 2019, but the rate of
increase decreased. In particular, the faster LE increase in
the RA group contributed to a greater increase in overall
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Table 1 Absolute and relative increases in life expectancy by total and degree of urbanization for the 2000-2009 and 2010-2019
periods: Findings from the Korean Statistical Information Services, 2000-2019, Men and women

2000-2009 2010-2019
Year 2000, yrs Year 2009, yrs Absolute Relative Year 2010, yrs Year 2019,yrs Absolute Relative
(A) (B) increase, yrs  increase, % Q) (D) increase, yrs  increase,
(B)-(A) (B)-(A) / (A) (D)-(C) %
(D)-(C) /()
Men
Total 723 76.8 45 6.3 77.0 804 35 45
(722,724) (76.8,76.9) (45,4.6) 6.2,64) (76.9,77.0) (80.4,80.5) (34,35 (44,4.6)
LUAs 73.5 77.5 40 55 776 80.9 33 42
(73.4,73.5) (77.4,77.6) (394.2) (5.4,5.7) (77.5,77.7) (80.8,80.9) (3.1,34) (4.1,44)
SMUAs 713 76.3 5.1 7.1 764 80.1 37 48
(71.1,714) (76.2,76.5) (49,5.2) (6.9,7.4) (76.3,76.6) (80.0,80.2) (3.53.8) (4.6,5.0)
RAs 69.1 74.6 56 8.0 74.9 79.0 4.1 54
(68.9,69.3) (74.4,74.8) (5.3,58) (7.6,85) (74.7,75.1) (78.8,79.2) (3.843) (5.1,5.8)
Women
Total 79.6 83.6 4.0 5.0 83.8 86.4 26 3.1
(76.6,79.7) (83.5,83.7) (39,4.1) (49,5.1) (83.8,83.9) (864, 86.5) (25,2.7) (3.0,3.2)
LUAs 79.9 83.8 38 4.8 83.9 86.6 2.7 32
(79.8,80.0) (83.7,83.9) (3.74.0) (4.6,5.0) (83.8,84.0) (86.5,86.6) (2.5,2.8) (3.033)
SMUAs 86.6 834 4.1 52 83.7 86.3 26 3.1
(86.5,86.6) (83.3,83.5) (4.04.3) (5.0,5.4) (83.6,83.8) (86.2,86.4) (24,2.7) (2933)
RAs 785 829 44 5.6 83.3 86.0 2.7 33
(78.4,78.7) (82.7,83.1) 4.147) (5.3,5.9) (83.1,83.5) (85.9,86.2) (2.53.0) (3.0,3.6)

LUAs=Large Urban Areas; SMUAs=Small-to-Middle Urban Areas; RAs=Rural Areas

The numbers in parentheses indicate the boundary values of the 95% uncertainty interval

Table 2 Absolute increase and difference from the observed increase in overall life expectancy in two hypothetical scenarios for the
2000-2009 and 2010-2019 periods: Findings from the Korean Statistical Information Services, 2000-2019, Men and women

2000-2009 2010-2019
Year Year 2009, yrs Absolute Difference from  Year Year 2019, yrs Absolute Difference
2000,yrs (B) increase, yrs the observed 2010,yrs (D) increase, yrs  from the
(A) (B)-(A) increase, yrs Q) (D)-(C) observed
increase, yrs
Men
Observed 72.3 76.8 4.5 77.0 80.4 35
(72.2, (76.8,76.9) (4.5,4.6) (76.9, (804, 80.5) (34,35
724) 77.0)
Scenario 1 76.7 44 -0.2 80.3 33 -0.1
(76.6,77.8) (4.3,4.5) (-0.2,-0.1) (80.2,80.4) (3.2,34) (-0.2,0.0)
Scenario 2 77.2 49 03 80.7 3.7 0.3
(77.1,77.2) (4.8,4.9) (0.2,04) (80.6,80.7) (36,38 (0.2,03)
Women
Observed 796 836 4.0 838 86.4 26
(76.6, (83.5,83.7) (3.9,4.1) (83.8, (86.4, 86.5) (2.5,27)
79.7) 83.9)
Scenario 1 83.5 38 -0.1 86.3 2.5 -0.1
(83.4,83.5) (3.7,39) (-0.2,-0.1) (86.3,86.4) (24,26) (-0.2,0.0)
Scenario 2 839 43 03 86.7 2.8 0.2
(83.8,83.9) (4.2,43) (0.2,04) (86.6,86.7) (2.8,2.9) (0.1,03)

In Scenario 1, age-specific mortality in rural areas (RAs) was hypothesized to decrease at the same rate as in large urban areas (LUAs). In Scenario 2, the age-specific
mortality decrease in RA was hypothesized to be 20% faster than the observed rate

The numbers in parentheses indicate the boundary values of the 95% uncertainty interval

these age groups and the causes of death contributed to a

reduction in the LE gap throughout the study period.
Since the 2000s, LE in Korea has steadily increased. A

previous study found that since the 1970s, LE in Korea

LE in both sexes. The LE gap between urban and rural
areas appeared mainly in young and middle-aged groups.
External causes, circulatory and digestive system dis-
eases, and neoplasms contributed significantly. However,
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Table 3 Absolute increase and difference from the observed increase in overall life expectancy in two hypothetical scenarios when
the same mortality change rates in small-to-middle urban areas (SMUAs) and rural areas (RAs) were posited for the 2000-2009 and
2010-2019 periods: Findings from the Korean Statistical Information Services, 2000-2019, Men and women

2000-2009 2010-2019
Year 2000, Year 2009, yrs Absolute Difference from Year 2010, Year2019,yrs Absolute Difference
yrs (B) increase, yrs  the observed yrs (D) increase, yrs from the
(A) (B)-(A) increase, yrs (Q) (D)-(C) observed
increase, yrs
Men
Observed 723 76.8 4.5 77.0 804 35
(722,724) (76.8,76.9) (4.5,4.6) (76.9,77.0) (80.4,80.5) (34,3.5)
Scenario 1 76.3 4.0 -0.5 80.0 3.1 -04
(76.2,76.4) (3.9,4.1) (-0.6,-0.4) (80.0, 80.1) (3.0,3.2) (-0.5,-0.3)
Scenario 2 777 54 09 81.2 42 0.8
(77.6,77.8) (5.3,5.5) (0.8,0.9) (81.2,81.3) (4.2,43) (0.7,0.9)
Women
Observed 79.6 83.6 4.0 83.8 86.4 26
(76.6,79.7) (83.5,83.7) (3.9,4.1) (83.8,83.9) (86.4,86.5) (2.5,2.7)
Scenario 1 83.2 36 -04 86.2 24 -0.3
(83.2,83.3) (3.5,3.7) (-0.5,-0.3) (86.1,86.2) (2.3,2.5) (-04,-0.2)
Scenario 2 844 48 0.8 87.1 33 0.7
(84.3,84.5) 4.7,49) (0.7,09) (87.0,87.2) (32,34) (0.6,0.7)

In Scenario 1, age-specific mortalities in the SMUA and RA groups were hypothesized to decrease at the same rate as in the LUA group. In Scenario 2, the age-specific
mortality decrease in SMUAs and RAs was hypothesized to be 20% faster than the observed rate

The numbers in parentheses indicate the boundary values of the 95% uncertainty interval

has increased steadily and rapidly, exceeding the average
increase rate of LE in member countries of the Organi-
zation for Economic Co-operation and Development
(OECD) [15]. Previous research examining the increase
in LE between 1998 and 2017 revealed that a major
driver of the increase in LE was the decline in avoidable
mortality from diseases such as cardiovascular diseases,
neoplasms, and transport injuries [16]. The decrease in
avoidable mortality was faster than that of all-cause mor-
tality in Korea, and the rate of decrease was more promi-
nent in RAs than in LUAs or SMUAs [4, 5].

This study found that faster increases in RAs and
SMUAs enhanced the overall increase in LE in Korea
than in LUAs. The LE estimator uses the age-specific
probabilities of death and survival as factors [13]. Because
of the non-additive nature of the LE estimator, previous
research has shown that as LE increases, a greater mor-
tality reduction is necessary further to increase the LE
by one unit [17]. Thus, the increase in LE slows down or
stagnates in countries where LE has already increased
[17]. Therefore, reducing mortality rates in subgroups
with relatively high mortality rates (in our study, people
in less urbanized areas) would alleviate the stagnation
of LE increases in many countries where LE has already
increased. The large relative increase in the second sce-
nario in 2010-2019, when the LE was higher than in
2000-2009, can confirm this argument. Furthermore, the
effect was more pronounced when the proportion of the
affected population was high.

There is an LE gap between urban and rural areas in
Korea for both men and women. Previous studies identi-
fied compositional and contextual effects at the popula-
tion level as the causes of variations in mortality between
regions [18]. In particular, it is generally known that rural
areas in many countries have a lower socioeconomic sta-
tus than urban areas and are in more poverty, resulting in
a mortality gap between urban and rural areas [19]. The
rural mortality penalty has also been attributed to sev-
eral factors, including poor access to healthcare, income
inequality, poorer nutrition, unhealthy lifestyle choices,
and residential selection in rural areas [19, 20]. Rural
residents in Korea are more likely than urban residents
to have a lower socioeconomic status and endure multi-
faceted poverty [21]. In addition, rural areas have a high
proportion of older people aged over 80 years (see Fig. 1)
and low rates of healthy behaviors [22].

The LE gap between urban and rural areas in Korea
decreased for both men and women during the study
period. External causes (in both sexes), neoplasms, diges-
tive system diseases (in men), and circulatory system
diseases (in women) were the key factors contributing to
the narrowing of the LE gap. Among external causes and
diseases of the digestive system, traffic accidents, inten-
tional self-harm, and liver diseases showed a considerable
decline in mortality (data available on request). Accord-
ing to a previous study, rural areas showed a higher
absolute mortality reduction than urban areas, although
their relative sizes were similar (rural areas: 54.6%, urban
areas: 56.8%). The avoidable mortality rate decreased
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Neoplasms
Others
. Pregnancy, childbirth, and the puerperium
Symptoms, signs, and abnormal clinical and laboratory findings

H Certain infectious and parasitic diseases

Fig. 2 Age- and cause-specific contribution to the life expectancy (LE) gap between large urban areas (LUAs) and rural areas (RAs) in 20002009 and
2010-2019: Findings from the Korean Statistical Information Services, Men and women

A positive direction indicates a higher LE in the LUAs and a negative direction indicates a higher LE in the RAs. The middle two panels represent the differ-
ences in LE changes between 2000—2009 and 2010—-2019.The positive direction also indicates higher LE increases in the LUAs, and the negative direction

indicates higher LE increases in the RAs.
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more rapidly, by 63.5% in urban areas and 61.6% in rural
areas. The expansion of a centralized healthcare policy,
improvement in material living standards in rural areas,
and a special budget for areas with poor health and medi-
cal facilities were all nominated as causes of a similar rel-
ative decrease in mortality in urban and rural areas [5].
Further research is required to determine which policy
factors or processes causally contribute to this decrease.
External causes of mortality (traffic accidents and
intentional self-harm) and liver diseases, among the fac-
tors contributing to the reduction in mortality, are often
socially determined and hence called social pathologies
[23]. In Korea, a national traffic accident control policy
was established in 1999, and extensive measures such
as seatbelt use, speed limits, a campaign on drunk driv-
ing, and increased pedestrian safety were implemented
nationally [24]. Korea’s suicide rate was among the high-
est among OECD countries and grew steadily from the
1990s to the early 2010s [25]. In 2004, the government
established a central strategy for addressing suicide,
updated every five years [26]. The regulation of para-
quat effectively prevented suicides in rural areas, where
the suicide incidence related to pesticide use was higher
than that in urban areas [27]. Further, implementing the
hepatitis preventive vaccine program was credited with
declining liver disease-related mortality in Korea [28].
This study had some limitations. First, the population
movements were not captured. It is well known that the
population movement between urban and rural areas
is active and that various life events are associated [29].
Given the situation in Korea, where there is an increas-
ing issue of medical accessibility and various infrastruc-
ture shortages due to the diminishing rural population, it
is possible that the reduction in the life expectancy gap
between urban and rural areas is influenced by older peo-
ple from rural areas relocating to urban areas in search of
care from their families or medical facilities [30]. There-
fore, the findings of this study should be interpreted as
an outcome of estimating the health level of the regional
population at that time rather than regarded as hav-
ing aerial effects on health. Second, rather than using a
single representative method, the definition of urban and
rural areas varies by country and study purpose [12]. In
a Korean study, the degree of urbanization was classi-
fied using Dong, Eup, and Myeon, one level lower local
administrative unit than that of Gu, Si, and Gun [31].
However, districts (Gu, Si, and Gun) are the smallest
politically independent units, relatively stable, and easy
to compare with other research results. A similar pattern
was observed when the districts were reclassified using
population density in the sensitivity analysis. Third, even
if every cause of death in Korea is documented under a
physician’s diagnosis, it is possible that the cause of death
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was incorrectly or differently categorized depending on
the period.

Conclusions

Narrowing the LE gap between urban and rural areas
has contributed to an overall increase in LE in Korea.
Decreases in premature and avoidable mortality, includ-
ing mortality in the young and middle-aged groups and
mortality from external causes, neoplasms, and diseases
of the digestive and circulatory systems, mostly contrib-
uted to the narrowing of the LE gap between urban and
rural areas. Efforts to reduce health inequalities would
also improve society’s overall health, particularly when
the health level has increased. It is necessary to identify
the causes and pathways that contribute to the reduc-
tion of mortality in each area, as well as to pursue effec-
tive policy measures aimed at further narrowing the life
expectancy gap between urban and rural areas.
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