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Brief Report

Objectives: We calculated life expectancy and inequalities therein by income for the period of 2016-2018 across the 253 electoral con-

stituencies of the 20th National Assembly election in Korea. 

Methods: We obtained population and death data between 2016 and 2018 from the National Health Information Database and con-

structed abridged life tables using standard life table procedures according to gender and income quintiles for the electoral constitu-

encies of the 20th National Assembly election held in 2016.

Results: Life expectancy across the 253 constituencies ranged from 80.51 years to 87.05 years, corresponding to a gap of 6.54 years. 

The life expectancy difference by income across the 253 constituencies ranged from 2.94 years to 10.67 years. In each province, the 

difference in life expectancy by income across electoral constituencies was generally greater than the inter-constituency differences. 

Constituencies in capital and metropolitan areas showed a higher life expectancy and a lower life expectancy difference by income 

than constituencies in rural areas.

Conclusions: Pro-rich inequalities in life expectancy by income existed in every electoral constituency in Korea. Both intra-constituency 

and inter-constituency socioeconomic inequalities in health should be highlighted in future policy-making in the National Assembly. 
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INTRODUCTION

Geographical regions are an important factor to consider 
when comparing the overall health and health equity of a 
population. In Korea, life expectancy and socioeconomic in-
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equalities in life expectancy have been explored at the level of 
administrative districts (i.e., si, gun, and gu, corresponding to 
cities, counties, and districts, respectively) [1-3]. Information 
on population health and health inequalities in each local ad-
ministrative district would constitute an important instrument 
for policy leaders and local government officials to enhance 
awareness of related problems and to develop and implement 
policies with the aim of improving health and enhancing 
health equity. Meanwhile, National Assembly members elect-
ed from local constituencies could play a major role in devel-
oping various local policies and programs affecting population 
health and health inequalities. However, parliamentary elec-
toral constituencies and administrative districts are not identi-
cal in Korea. Information on life expectancy and its inequalities 
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in each local administrative district may not be relevant to Na-
tional Assembly members or candidates in an election. In oth-
er words, calculations of life expectancy according to adminis-
trative districts are relevant for the health of people living 
within that administrative jurisdiction, while calculations of 
life expectancy at the level of electoral constituencies are rele-
vant for the health status of the communities that elect specif-
ic political representatives. Life expectancy and inequalities in 
life expectancy by income across electoral constituencies 
could therefore be very important information, both to voters 
and to National Assembly members and candidates, especially 
ahead of a general election. In this study, we report life expec-
tancy and inequalities in life expectancy by income for the pe-
riod of 2016-2018 across the 253 electoral constituencies of 
the 20th National Assembly election held in 2016. 

METHODS

We used population and death data between 2016 and 2018 
from the National Health Information Database (NHID) provid-
ed by the National Health Insurance Service [4]. The NHID data 
cover the entire population of Korea, including National Health 
Insurance beneficiaries and Medical Aid recipients, except for 
foreigners. The NHID data have been reported to be compara-
ble to data from Statistics Korea for calculating mortality at the 
national, provincial, and district levels [5]. Using the NHID data, 
inequalities in life expectancy by income have been explored 
in prior Korean studies [2,3,6].

For this study, aggregate population and death data without 
personal identification numbers according to gender, age (0, 
1-4, 5-9, 10-14, …, 80-84, and 85+), and income quintiles ac-
cording to the electoral constituencies of the 2016 National 
Assembly election were obtained from the NHID. An electoral 
constituency is a district that elects a member of the National 
Assembly. Supplemental Material 1 presents the number of 
the population and the number of deaths by gender between 
2016 and 2018 in each of the electoral constituencies. We used 
National Health Insurance premiums as a proxy for income, as 
has been done in previous research [3,6-9]. We calculated age 
group-specific equivalized income, taking household size into 
account, and categorized equivalized income into quintiles at 
the nearest quintile points within each electoral constituency. 
Thus, the income quintiles for each electoral constituency were 
calculated based on the income distribution in each constitu-
ency, rather than the income distribution of the Korean total 

population. Using the numbers of population and deaths by 
gender and age groups, we constructed abridged life tables 
using standard life table procedures according to income quin-
tiles [10]. We employed the Kannisto-Thatcher method to ex-
pand the open-ended age interval 85+ to estimate the proba-
bility of dying for the 5-year age groups of 85-89, 90-94, …, 
120-124, and 125+ [11]. In Supplemental Material 2, we pro-
vide detailed information on life expectancy between 2016 and 
2018 according to gender and income in the electoral constit-
uencies of the 20th National Assembly election held in 2016 in 
Korea. In addition, we provide lists of the 20 constituencies with 
the lowest life expectancy and the 20 constituencies with the 
highest life expectancy differences between the lowest and 
highest income quintiles in Supplemental Materials 3 and 4.

Ethics Statement
This study was approved by the National Health Insurance 

Service of Korea (No. NHIS-2020-1-098) and the Seoul National 
University Hospital Institutional Review Board (IRB No. E-2002-
016-1098).

RESULTS

Table 1 presents the distribution of life expectancy and inter-
quintile income differences in life expectancy (defined as the 
difference in life expectancy between the top and bottom in-
come quintiles) according to gender across the 253 electoral 
constituencies. The mean and median values for life expectancy 
(for men and women combined) in the 253 electoral constitu-
encies were 82.90 years and 82.71 years, respectively, which 
approximated the national life expectancy in 2017 reported 
by Statistics Korea (82.70 years). Life expectancy ranged from 
80.51 years to 87.05 years across the electoral constituencies, 
corresponding to a life expectancy gap of 6.54 years. The life 
expectancy gap between the top and bottom electoral constit-
uencies was greater in men (85.05 years minus 76.69 years=  
8.36 years) than in women (89.33 years minus 83.52 years=  
5.81 years). On average, the life expectancy difference between 
the top and bottom income quintiles was approximately 7.00 
years (mean, 6.96; median, 6.95) across the 253 electoral con-
stituencies. The constituency with the smallest difference in 
life expectancy between the top and bottom income quintiles 
had a 2.94-year gap, while the constituency with the greatest 
difference had a 10.67-year gap. The life expectancy gap by in-
come was generally greater in men than in women. When we 
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examined life expectancy and differences in life expectancy by 
income in each province, the life expectancy differences within 
each constituency by income were greater than those among 
constituencies (Supplemental Material 2 for more detailed in-
formation on each constituency in each province).

Figure 1 presents a visualization of the distribution of life ex-
pectancy (for the period of 2016-2018) across the 253 elector-
al constituencies. In general, overall life expectancy was high 
in the capital area (shown in blue), and non-capital rural areas 
showed a low life expectancy (shown in red). Figure 2 presents 
the life expectancy difference between the lowest and highest 
income quintiles (Q5-Q1) for each electoral constituency. The 
life expectancy difference by income in each constituency was 
calculated as the difference in life expectancy between the 
top and bottom income quintiles in that constituency. The dis-
tribution of income-based differences in life expectancy 
showed similar patterns to those displayed in Figure 1. In gen-
eral, electoral constituencies with a lower life expectancy had 
larger life expectancy gaps by income. Supplemental Materials 
5-21 show more detailed visualizations of the distributions of 
life expectancy and income-based differences in life expec-
tancy by provincial areas, showing that the life expectancy dif-
ferences by income across electoral constituencies in a prov-
ince were generally greater than inter-constituency differenc-
es in life expectancy. 

Table 1. Life expectancy distribution by gender and income (for the period of 2016-2018) across the 253 electoral constituencies 
of the 2016 National Assembly election

Gender
Life expectancy by income Life expectancy  

difference (Q5-Q1)Overall Q1 (lowest) Q2 Q3 Q4 Q5 (highest)

Men and women combined

   Mean 82.90 78.61 82.97 83.83 84.41 85.58 6.96

   Med 82.71 78.35 82.76 83.72 84.27 85.44 6.95

   Max 87.05 84.75 87.07 89.44 88.19 91.07 10.67

   Min 80.51 74.22 80.50 81.20 82.00 82.67 2.94

Men

   Mean 79.71 74.72 79.83 80.78 81.51 83.00 8.28

   Med 79.43 74.39 79.57 80.61 81.33 82.67 8.46

   Max 85.05 82.96 85.01 88.48 87.16 90.69 13.14

   Min 76.69 68.85 76.48 77.09 78.34 79.59 3.52

Women

   Mean 85.73 82.71 85.91 86.52 86.80 87.71 5.00

   Med 85.66 82.55 85.76 86.46 86.71 87.58 4.95

   Max 89.33 87.30 90.64 90.96 91.50 96.67 11.03

   Min 83.52 79.01 83.33 83.31 83.66 84.40 0.89

Med, median; Max, maximum; Min, minimum. 

Figure 1. Life expectancy distribution (for the period of 2016-
2018) across the 253 electoral constituencies of the 2016 Na-
tional Assembly election in Korea.
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DISCUSSION

In this study, we presented life expectancy and life expec-
tancy gaps by income for the period of 2016-2018 across the 
253 electoral constituencies of the 20th National Assembly 
election held in 2016. At the time of data acquisition and anal-
ysis, the electoral constituencies for the 21th National Assem-
bly election had not been finalized, but only a minor change 
in the electoral constituencies is expected for the 21th Nation-
al Assembly election. The results of this study clearly show that 
differences in life expectancy between the lowest and highest 
income quintiles existed in every electoral constituency. More-
over, a wider variation was observed for income-based differ-
ences in life expectancy across constituencies compared to 
the differences in life expectancy across neighboring constitu-
encies. These patterns were also observed at the provincial 
level. For example, the range (maximum minus minimum) of 
life expectancy was 4.22 years across 49 constituencies in the 

Seoul metropolitan area, while the mean and median values 
for life expectancy differences between the top and bottom 
income quintiles among the 49 electoral constituencies in Seoul 
were 6.37 years and 6.24 years, respectively (Supplemental 
Material 2 for more detailed values). These results indicate that 
the disparities in income-based differences in life expectancy 
within electoral constituencies were generally larger than the 
disparities in life expectancy between electoral constituencies. 
Therefore, intra-constituency inequalities in health should be 
further highlighted in future policy-making processes, in addi-
tion to inter-constituency inequalities. 

This study also showed that rural areas had a lower life ex-
pectancy and higher life expectancy gaps by income than cap-
ital and metropolitan areas. Rural areas have been persistently 
marginalized with the concentration of economic development 
in capital and metropolitan areas [12,13]. Rural areas are more 
likely to have insufficient health resources than urban areas [14] 
and tend to have older populations with a lower socioeconomic 
status [15]. Prior Korean studies on life expectancy across ad-
ministrative districts in 2010-2015 showed similar results to 
those of this study, although the magnitude of the differences 
in life expectancy and life expectancy by income quintiles 
across administrative districts was about 1 year greater than 
the inequalities observed across electoral constituencies [1,2]. 

This is the first study in Korea to calculate life expectancy and 
life expectancy gaps by income at the electoral constituency 
level. National Assembly members can improve population 
health and reduce health inequalities through legislative activ-
ities. Considering the major health inequalities in Korea, legis-
lative actions should be proactively taken to reduce regional 
disparities in life expectancy and income inequalities in life ex-
pectancy within electoral constituencies. It is our hope that the 
findings of this study will be useful for lawmakers in develop-
ing legislation to reduce health inequalities. It should be noted 
that this study did not explore the association between voting 
patterns and health status; however, studies from the United 
Kingdom have reported on the association between voting 
patterns and mortality in the context of British general elections 
in the 1980s and 1990s [16-18]. In the United Kingdom, a neg-
ative association between voting for the Conservative Party and 
mortality and a positive association between abstention and 
mortality were found. The relationships of health inequalities 
with the abstention rate or support for a particular political par-
ty remain a topic for further research.

In conclusion, this study provided evidence that pro-rich in-

Figure 2. Differences in life expectancy (for the period of 
2016-2018) between the lowest and highest income quintiles 
(Q5-Q1) across the 253 electoral constituencies of the 2016 
National Assembly election.
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equalities in life expectancy by income existed in every elector-
al constituency of the National Assembly in Korea. Both intra-
constituency and inter-constituency socioeconomic inequali-
ties in health should be highlighted in future policy-making in 
the National Assembly.
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