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Abstract: This study aimed to estimate and compare life expectancy at birth among people with and
without officially registered disabilities in Korea between 2004 and 2017. We used the National Health
Information Database in Korea to obtain aggregate data on the numbers of population and deaths
according to calendar year (2004 to 2017), sex, age groups, and officially registered disability status.
A total of 697,503,634 subjects and 3,536,778 deaths, including 33,221,916 disabled subjects (829,464
associated deaths), were used to construct life tables. Between 2004 and 2017, life expectancy for
people with disabilities increased by 9.1 years in men and 8.3 years in women, while life expectancy
for the non-disabled increased by 5.5 years in men and 4.6 years in women. The average life
expectancy difference between non-disabled and disabled people was 18.2 years during the study
period, decreasing from 20.4 years in 2004 to 16.4 years in 2017. In 2017, the life expectancy of people
with the most severe grade of disabilities was 49.7 years, while the life expectancy of people with the
least severe grade of disabilities was 77.7 years. The government should implement more effective
policies to protect the health of people with officially registered disabilities.
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1. Introduction

The number of people with disabilities has increased globally in recent decades and is likely
to increase substantially with population aging [1]. In South Korea (hereafter “Korea”), registered
individuals with disabilities accounted for 2.4% of the total Korean population in 2001, which gradually
increased to 4.9% in 2016. Since 2013, more than 40% of the registered disabled people in Korea are
aged 65 or older [2].

People who have physical or mental disabilities face many health issues. Apart from the disabilities
themselves, people with disabilities have a greater prevalence of chronic diseases than non-disabled
people, which is attributable to poverty, immobility, poor health behaviors, and the psychosocial
distress associated with disabilities [1]. They often have more than one chronic condition at the same
time [1,3]. Disabled people also experience poor access to preventive and curative health services and
discrimination in the process of healthcare utilization [4–6]. Subsequently, people with disabilities
have a greater mortality risk than non-disabled people [7–10]. Investigations into differences in life
expectancy between non-disabled and disabled people might enhance public awareness of the health
disadvantages faced by disabled people, and could facilitate the implementation of health policies
and programs to promote the health of people with disabilities. However, only a few studies have
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compared life expectancy between people with and without disabilities [11,12]. To the best of our
knowledge, no studies have examined life expectancy at birth for people with and without disabilities
using total national population data reflecting mortality rates for all age bands starting at age 0.
Likewise, time trends of life expectancy for people with and without disabilities have not been explored.
We hypothesized that the life expectancy gap between registered disabled and non-disabled people
in Korea would vary with calendar years between 2004 and 2017, considering that social factors and
healthcare policies have changed during the study periods. This study aimed to estimate and compare
life expectancy at birth among people with and without disabilities in Korea between 2004 and 2017
based on whole-population data from the National Health Insurance Service (NHIS).

2. Materials and Methods

2.1. Study Design, Data, Sample Size

This is a multi-year, cross-sectional analysis on life expectancy using individually linked national
mortality follow-up data. This work follows the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines for cross-sectional studies [13]. Aggregate data on the numbers
of population and deaths according to calendar year (2004 to 2017), sex, age groups (0, 1–4, 5–9, 10–14
. . . , 85+), and disability status were obtained from the National Health Information Database (NHID)
provided by the NHIS in Korea [14]. These data cover all national health insurance beneficiaries in
Korea except for foreigners. Supplementary Table S1 presents annual numbers of population and
deaths according to disability status during the study period. Between 2004 and 2017, a summed total
of 697,503,634 subjects (33,221,916 people with disabilities and 664,281,718 people without disabilities)
and 3,536,778 deaths (829,464 with disabilities and 2,707,314 without disabilities) from each year were
analyzed. People with disabilities accounted for 4.8% of the total Korean population between 2004 and
2017. The proportion of disabled people was greater in men than in women. Disabled men accounted
for 5.7% of all Korean men, while disabled women accounted for 3.9% of all Korean women during the
study period. The proportion of disabled men increased from 4.4% in 2004 to 6.0% in 2017, whereas
the proportion of disabled women increased from 2.4% in 2004 to 4.3% in 2017 (see Supplementary
Table S1).

2.2. Registered Disabled Population

In this study, people with disabilities were defined as those who were officially registered with
the Korean government as having a disability. Based on the Welfare of Disabled Persons Act, Korea
has registration and grading systems for people with disabilities [15,16]. The Act classifies disabilities
into 15 types: physical disabilities, brain lesion disorders, visual impairment, hearing impairment,
language disabilities, intellectual disabilities, autistic disorder, mental disabilities, renal impairment,
cardiac impairment, respiratory impairment, hepatic impairment, facial disfigurement, intestinal or
urinary fistula, and epilepsy disorder. The Act established specific criteria for determining disability
grades for each type of disability. The grades range from 1 to 6. Grade 1 is given to a person with the
most severe grade of disabilities, and grade 6 to a person with the least severe grade of disabilities.
The criteria for each grade for each type of impairment are described in the Welfare of Disabled Persons
Act. For example, a person who has lost their arms in the area above the wrist joints, a person who has
lost both legs in the area above the knee joints, or a person who cannot move their arms at all due
to paralysis would be assigned grade 1. The registration and grading systems provide uniform and
standardized health and welfare services to people with disabilities of the same type and grade. In this
study, we used information on disability grades, but the disability types were not available for analysis.
Supplementary Table S2 presents the numbers of population and deaths according to calendar year,
sex, and disability grades. Grade 1 disabilities accounted for only 0.5% (N = 3,462,068) of the total
population during the study period, but about 4.9% (N = 171,821) of total deaths.
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2.3. Statistical Analysis

Annual abridged life tables with five-year age groups and a last open interval at age 85 were
constructed separately for people with and without disabilities for the years between 2004 and 2017.
The Kannisto-Thatcher method was employed to expand the open-ended age interval 85+ to estimate
the probability of dying for each of the 5-year age groups 85–89, 90–94, . . . , 120–124, and 125+ [17].
Additional analyses on time trends of life expectancy differences between non-disabled and registered
disabled people and gender differences from 2004 to 2017 were conducted using the least squares
regression method (see Supplementary Table S3).

2.4. Research Ethics

This study was approved by the National Health Insurance Service of Korea (No. NHIS-2019-1-152)
and the Seoul National University Hospital Institutional Review Board ((IRB) No. E-1810-008-975).

3. Results

3.1. Life Expectancy

Between 2004 and 2017, life expectancy increased in both people with disabilities and non-disabled
people, but the magnitude of the increase was greater in disabled people. During the study period,
life expectancy for people with disabilities increased by 9.1 years in men and 8.3 years in women,
respectively, while life expectancy for the non-disabled increased by 5.5 years in men and 4.6 years in
women, respectively (Table 1).

3.2. Life Expectancy Gap

The life expectancy difference between non-disabled and disabled people decreased between 2004
and 2017. The decreased trends were found in both men and women (see Supplementary Table S3).
The average life expectancy gap among men and women combined was 18.2 years during the study
period, and decreased from 20.4 years in 2004 to 16.4 years in 2017. This decline occurred in both
men and women. The life expectancy gap between disabled and non-disabled men ranged from 13.8
years to 18.9 years (average of 16.5 years during the study period), while the gap between disabled
and non-disabled women ranged from 15.7 years to 21.8 years (average of 18.6 years during the study
period). The life expectancy gap between disabled and non-disabled people was larger in women than
in men. Between 2004 and 2017, women with disabilities showed higher life expectancies than men
with disabilities (Table 1). The difference in life expectancy between disabled men and disabled women
was 3.9 years in 2017 (see Supplementary Table S3 for more detailed results).

3.3. Life Expectancy According to Disability Grades

Figure 1 shows time trends of life expectancy according to disability grades between 2004 and
2017. As the severity of disabilities increased, from grade 6 to 1, life expectancy decreased. This pattern
held true for both men and women throughout the study period (see Supplementary Table S4 for more
detailed results). In 2017, the life expectancy of people with the most severe grade of disabilities (grade
1) was 49.7 years, while the life expectancy of people with the least severe grade of disabilities (grade
6) was 77.7 years. The difference in life expectancy between non-disabled and people with disability
grade 6 was 6.7 years in 2017. Meanwhile, the average life expectancy gap between non-disabled
people and people with disability grade 1 was 35.4 years over the study period, decreasing from 38.6
years in 2004 to 34.6 years in 2017 (see Supplementary Table S5 for more detailed results). The life
expectancy gap between non-disabled people and people with disability grade 1 was greater in women
than in men for all calendar years.



Int. J. Environ. Res. Public Health 2019, 16, 2593 4 of 9

Table 1. Annual life expectancy among non-disabled and registered disabled people in Korea between 2004 and 2017 by sex.

Year
Men and Women Men Women

Non-Disabled Disabled Difference Non-Disabled Disabled Difference Non-Disabled Disabled Difference

2004 79.3 58.9 20.4 75.8 57.2 18.6 82.2 61.9 20.3
2005 79.8 58.9 20.9 76.5 57.7 18.8 82.5 60.7 21.8
2006 80.3 59.8 20.5 77.0 58.1 18.9 82.9 62.6 20.3
2007 80.7 61.0 19.7 77.3 60.0 17.3 83.3 62.6 20.7
2008 81.3 62.3 19.0 78.0 60.5 17.5 83.9 64.8 19.1
2009 81.8 63.5 18.3 78.4 62.1 16.3 84.3 65.3 19.0
2010 82.0 63.7 18.3 78.6 62.1 16.5 84.6 65.6 19.0
2011 82.4 64.6 17.8 79.0 63.7 15.3 85.0 65.2 19.8
2012 82.6 65.4 17.2 79.2 63.3 15.9 85.1 68.0 17.1
2013 83.1 66.9 16.2 79.8 64.7 15.1 85.6 69.9 15.7
2014 83.4 66.7 16.7 80.2 64.7 15.5 85.9 69.1 16.8
2015 83.8 66.7 17.1 80.6 64.7 15.9 86.2 69.0 17.2
2016 84.2 68.3 15.9 81.0 67.2 13.8 86.6 69.4 17.2
2017 84.4 68.0 16.4 81.3 66.3 15.0 86.8 70.2 16.6



Int. J. Environ. Res. Public Health 2019, 16, 2593 5 of 9Int. J. Environ. Res. Public Health 2019, 16, x 5 of 9 

 

 

Figure 1. Life expectancy trends between 2004 and 2017 among non-disabled and registered disabled 
people according to their disability grade. 

4. Discussion 

The results of this study indicated that the life expectancy of people with registered disabilities 
was much shorter than that of non-disabled people. The average life expectancy gap among men and 
women combined during the study period was 18.2 years. Although disabilities themselves could 
lead to excess mortality, it is also possible that other factors, such as poverty, socioeconomic 
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mortality among those with disabilities than among non-disabled people. The prevalence of chronic 
diseases has been found to be higher in people with disabilities than in people without disabilities 
[18]. People with a mental or physical impairment had a higher smoking rate than an age- and sex-
matched random sample from the general population [19], although health-related behaviors varied 
across types of disabilities [20]. Pregnant women with disabilities were found to be more likely to 
receive inadequate prenatal care than non-disabled pregnant women [21]. Several Korean studies 
have suggested that people with disabilities are prone to experience poverty, deprivation of human 
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Figure 1. Life expectancy trends between 2004 and 2017 among non-disabled and registered disabled
people according to their disability grade.

4. Discussion

The results of this study indicated that the life expectancy of people with registered disabilities
was much shorter than that of non-disabled people. The average life expectancy gap among men
and women combined during the study period was 18.2 years. Although disabilities themselves
could lead to excess mortality, it is also possible that other factors, such as poverty, socioeconomic
disadvantages, poor health behaviors associated with disabling conditions, psychological distress, less
social support, and limited access to health care services might also contribute to the greater mortality
among those with disabilities than among non-disabled people. The prevalence of chronic diseases has
been found to be higher in people with disabilities than in people without disabilities [18]. People with
a mental or physical impairment had a higher smoking rate than an age- and sex-matched random
sample from the general population [19], although health-related behaviors varied across types of
disabilities [20]. Pregnant women with disabilities were found to be more likely to receive inadequate
prenatal care than non-disabled pregnant women [21]. Several Korean studies have suggested that
people with disabilities are prone to experience poverty, deprivation of human rights, social isolation,
and discrimination [22–24]. A recent annual report on national disability statistics showed various
aspects of socioeconomic disadvantages among disabled people in Korea [2]. In 2017, 58.5% of people
with disabilities had an education below the middle school level, while 75.3% of non-disabled people
had received a high school education or higher [2]. The proportion of economically active disabled
people of working age was 38.9% in 2017, which was 24.9% point lower than that of the total Korean
population [2]. More than 30% of households with disabled people were in poverty, as defined by a
disposable income below 50% of the national median equivalized income in 2016. This poverty rate
was twice the overall poverty rate in Korea [2].

The results of this study also revealed that the life expectancy gap was greater in women than
in men. The average life expectancy gap between registered disabled and non-disabled people was
16.5 years in men, but 18.6 years in women. The pattern held true for all calendar years examined.
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The same pattern was also found for the life expectancy gap between non-disabled people and people
with grade 1 disabilities. This finding is unexpected, since absolute differences in all-cause mortality
according to socioeconomic position are generally greater in men than in women [25]. Prior Korean
studies also showed that absolute differences in all-cause mortality and life expectancy according
to socioeconomic position indicators, such as education and income, were greater in men than in
women [26–28]. Two possible explanations can be proposed. First, more severely disabled women
(thus having greater mortality risks) might have been registered as disabled in Korea. Prior population
survey data from the United States showed that the prevalence and severity of disability in communities
were greater in women than in men [29,30]. However, the proportion of the population consisting
of disabled people registered with the Korean government in this study was greater in men (5.7% of
the total male population) than in women (3.9% of the total female population). Disabled women
registered with the government might have had a relatively poor baseline health status compared with
disabled men, subsequently leading to a higher risk of mortality among disabled women. Second,
Korean women with disabilities are more socioeconomically marginalized than Korean men with
disabilities. A recent national report on disabled people indicated huge gaps in educational attainment
and economic activities between disabled men and disabled women [2]. In total, 19.0% of disabled
women had no formal education, in contrast to 4.0% of disabled men. A total of 57.3% of disabled men
had a high school education or higher, while only 29.9% of disabled women did so. This sex difference
in education among disabled people is considerable, since the educational gap between men and
women in the general population has nearly disappeared in Korea in recent years [26]. In addition, the
proportion of economically active individuals among disabled men was 49.5%, while the proportion
among disabled women was 29.5% [2].

Over the study period, the life expectancy gap between disabled and non-disabled people
decreased in both men and women. A possible explanation for this is that with increases in disability
registration, disabled people with better health status might have been more frequently registered
in recent years. The proportion of disabled men increased from 4.4% in 2004 to 6.0% in 2017, while
the proportion of disabled women increased from 2.4% in 2004 to 4.3% in 2017 (see Supplementary
Table S1). Another explanation could be positive health effects of the Comprehensive Policy Plans for
Persons with Disabilities of the Korean government, which were launched in 1998. According to those
policy plans, many progressive policies, including supporting the employment of disabled people,
increasing disability benefits, providing free childcare services for disabled children, introducing a
disability pension, enacting the Act on the Prohibition of Discrimination against Disabled Persons, and
strengthening facilities and tailored services for disabled people have been implemented over the last
two decades [2].

In this study, the life expectancy gap was found to be especially large in people with severe
disabilities. The average life expectancies of people with grade 1 and 2 disabilities in 2017 were 58.9%
and 76.4% of the life expectancy of their non-disabled counterparts, respectively. In particular, the life
expectancy gap between non-disabled people and people with the most severe grade of disabilities
(grade 1) was profound (35.4 years on average over the study period, 38.6 years in 2004, and 34.6 years
in 2017). These results remind us that disabled people are not a group of people with homogeneous
risk. The life span gradient across disability grades could be a direct result of functional problems
due to disabilities themselves [31]. In 2012, the average age at death for people with autistic disorder
was at 28.2 years old, while the average age at death for persons with hearing impairment was at 80.3
years old [32]. Disability type and severity might also have influenced access to health care services.
Among disabled people, those with severe disabilities showed a lower probability of health screening
attendance and medication adherence than those with mild disabilities [18,33,34]. Unmet healthcare
needs and medication adherence of people with disabilities differed across types of disabilities [34,35].

In addition, the difference in life expectancy between Grade 4 and Grade 5 was minimal until
2010. Then, after 2012, the difference between Grade 4 and Grade 5 began to appear. This might be
influenced by the implementation of the mandatory re-assessment policy for disability grades in 2011.
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This policy requires that persons with disabilities needs to undergo a disability evaluation process
that is mandatory after a certain period of time. Furthermore, changes in the criteria for determining
disability grades could affect the life expectancy difference between Grade 4 and Grade 5. Between
2004 and 2017, there have been mostly minor changes in the criteria for disability grades, however,
major changes occurred in 2010 and 2013. Grade 5 was created for respiratory impairment (which only
Grade 1 to 3 existed) in 2010, and for facial disfigurement (which only Grade 2 to 4 existed) in 2013.

A major strength of this study is that, so far as we are aware, this is the first report of life expectancy
at birth and its time trends in registered people with disabilities compared to non-disabled people using
complete national population data. However, a limitation of this study is that although we considered
the severity of disabilities, we were not able to distinguish among different types of disabilities, despite
the possibility that there might be differences in mortality patterns depending on types of disability.
For example, some conditions listed in the Welfare of Disabled Persons Act are people with chronic
illnesses, such as cardiac impairments, respiratory impairments, hepatic impairments, and intestinal
or urinary fistula. These people clearly would have shorter life expectancies. Moreover, people with
certain disabilities, such as intellectual disabilities and developmental disabilities, were known to
have a lower average life expectancy than the general population [8,36,37]. Therefore, further research
should be done to better understand the life expectancy of disabled people according to the type
of disability.

5. Conclusions

In conclusion, this study showed that people with disabilities had a much lower life expectancy
than non-disabled people between 2004 and 2017. This study is significant in that it provides objective
and quantitative information on the life expectancy gap between disabled and non-disabled people.
The government and society should provide more effective policies to reduce these life expectancy
differences and to protect the health of people with disabilities, considering the severity of disabilities.
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Korea according to their disability grade between 2004 and 2017.

Author Contributions: Conceptualization, Y.-H.K.; data curation, J.B. and H.-Y.K.; formal analysis, J.B. and
H.-Y.K.; funding acquisition, Y.-H.K.; investigation, J.B., H.-Y.K., and Y.-H.K.; methodology, J.B. and H.-Y.K.;
project administration, Y.-H.K.; resources, J.B., H.-Y.K., and Y.-H.K.; software, J.B. and H.-Y.K.; supervision, Y.-H.K.;
validation, J.B., H.-Y.K., and Y.-H.K.; visualization, J.B.; writing—original draft, J.B. and Y.-H.K.; writing—review
and editing, J.B., H.-Y.K., and Y.-H.K.

Funding: This work was supported by a grant of the Korea Health Technology R&D Project through the Korea
Health Industry Development Institute (KHIDI), funded by the Ministry of Health and Welfare, Republic of Korea
(grant number: HI18C0446), and the National Research Foundation of Korea (NRF) grant funded by the Korea
government (MSIP; number 2017R1C1B5017747).

Acknowledgments: We thank Yeon-Yong Kim and Jong Heon Park at the National Health Insurance Service of
Korea for supporting this research.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. World Health Organization. World Report on Disability 2011; World Health Organization: Geneva, Switzerland,
2011.

2. Korea Disabled People’s Development Institute. Annual Report on Disability Statistics 2018; Korea Disabled
People’s Development Institute: Seoul, Korea, 2018.

http://www.mdpi.com/1660-4601/16/14/2593/s1


Int. J. Environ. Res. Public Health 2019, 16, 2593 8 of 9

3. Goddard, L.; Davidson, P.M.; Daly, J.; Mackey, S. People with an intellectual disability in the discourse
of chronic and complex conditions: An invisible group? Aust. Health Rev. 2008, 32, 405–414. [CrossRef]
[PubMed]

4. Moscoso-Porras, M.G.; Alvarado, G.F. Association between perceived discrimination and healthcare-seeking
behavior in people with a disability. Disabil. Health J. 2018, 11, 93–98. [CrossRef] [PubMed]

5. Merten, J.W.; Pomeranz, J.L.; King, J.L.; Moorhouse, M.; Wynn, R.D. Barriers to cancer screening for people
with disabilities: A literature review. Disabil. Health J. 2015, 8, 8–16. [CrossRef] [PubMed]

6. Dammeyer, J.; Chapman, M. A national survey on violence and discrimination among people with disabilities.
BMC Public Health 2018, 18, 355. [CrossRef] [PubMed]

7. Majer, I.M.; Nusselder, W.J.; Mackenbach, J.P.; Klijs, B.; van Baal, P.H. Mortality risk associated with disability:
A population-based record linkage study. Amer. J. Public Health 2011, 101, e9–e15. [CrossRef] [PubMed]

8. Lauer, E.; McCallion, P. Mortality of People with Intellectual and Developmental Disabilities from Select US
State Disability Service Systems and Medical Claims Data. J. Appl. Res. Intell. Disabil. 2015, 28, 394–405.
[CrossRef] [PubMed]

9. Karlsson, N.E.; Carstensen, J.M.; Gjesdal, S.; Alexanderson, K.A. Mortality in relation to disability pension:
findings from a 12-year prospective population-based cohort study in Sweden. Scand. J. Public Health 2007,
35, 341–347. [CrossRef] [PubMed]

10. Park, J.M.; Oh, U.; Roh, B.R.; Moon, Y. Disparities in mortality by disability: An 11-year follow-up study of 1
million individuals. Int. J. Public Health 2017, 62, 989–996. [CrossRef] [PubMed]

11. Eguez-Guevara, P.; Andrade, F.C. Gender differences in life expectancy with and without disability among
older adults in Ecuador. Arch. Gerontol. Geriatr. 2015, 61, 472–479. [CrossRef]

12. Keeler, E.; Guralnik, J.M.; Tian, H.; Wallace, R.B.; Reuben, D.B. The impact of functional status on life
expectancy in older persons. J. Gerontol. Ser. A Biol. Sci. Med. Sci. 2010, 65, 727–733. [CrossRef]

13. Von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gotzsche, P.C.; Vandenbroucke, J.P. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) statement: Guidelines for reporting
observational studies. Lancet 2007, 370, 1453–1457. [CrossRef]

14. Seong, S.C.; Kim, Y.Y.; Khang, Y.H.; Heon Park, J.; Kang, H.J.; Lee, H.; Do, C.H.; Song, J.S.; Hyon Bang, J.;
Ha, S.; et al. Data Resource Profile: The National Health Information Database of the National Health
Insurance Service in South Korea. Int. J. Epidemiol. 2017, 46, 799–800.

15. Kim, K. Disability rating system reform in Korea: focusing on improving of the service delivery system for
people with disabilities. J. Soc. Serv. Res. 2019, 45, 1–11. [CrossRef]

16. Kim, W.H.; Park, Y.G.; Shin, H.I.; Im, S.H. The World Report on Disability and recent developments in South
Korea. Amer. J. Phys. Med. Rehabil. 2014, 93, S58–S62. [CrossRef] [PubMed]

17. Thatcher, A.R.; Kannisto, V.; Vaupel, J.W. The Force of Mortality at Ages 80 to 120; Odense University Press:
Odense, Denmark, 1998.

18. Jeon, B.; Kwon, S.; Kim, H. Health care utilization by people with disabilities: A longitudinal analysis of the
Korea Welfare Panel Study (KoWePS). Disabil. Health J. 2015, 8, 353–362. [CrossRef] [PubMed]

19. Lee, J.E.; Park, J.H.; Kim, H.R.; Shin, H.I. Smoking behaviors among people with disabilities in Korea. Disabil.
Health J. 2014, 7, 236–241. [CrossRef] [PubMed]

20. Korea Institute for Health and Social Affairs (KIHASA). Policy Report on 2017 National Survey on Persons with
Disabilities; Korea Ministry for Health and Welfare and Korea Institute for Health and Social Affairs: Seoul,
Korea, 2017.

21. Lim, N.G.; Lee, J.Y.; Park, J.O.; Lee, J.A.; Oh, J. Pregnancy, prenatal care, and delivery of mothers with
disabilities in Korea. J. Korean Med. Sci. 2015, 30, 127–132. [CrossRef] [PubMed]

22. Kim, K.M.; Kim, D.K.; Shin, Y.R.; Yoo, D.C. Social Exclusion of People with Disabilities in Korea. Soc. Indic.
Res. 2016, 129, 761–773. [CrossRef]

23. Bae, H.; Kim, Y. Social exclusion and poverty of disabled women. Health Soc. Welf. Rev. 2009, 29, 55–76.
24. Yoo, D.; Hong, H.; Kim, K.; Kim, D.; Shin, Y. The effects disability on social exclusion: Focused on the

mediated moderating effect of environments. J. Disabil. Welf. 2013, 22, 183–205.
25. Mackenbach, J.P.; Stirbu, I.; Roskam, A.J.; Schaap, M.M.; Menvielle, G.; Leinsalu, M.; Kunst, A.E. European

Union Working Group on Socioeconomic Inequalities in, H. Socioeconomic inequalities in health in 22
European countries. N. Engl. J. Med. 2008, 358, 2468–2481. [CrossRef]

http://dx.doi.org/10.1071/AH080405
http://www.ncbi.nlm.nih.gov/pubmed/18666868
http://dx.doi.org/10.1016/j.dhjo.2017.04.002
http://www.ncbi.nlm.nih.gov/pubmed/28420592
http://dx.doi.org/10.1016/j.dhjo.2014.06.004
http://www.ncbi.nlm.nih.gov/pubmed/25096629
http://dx.doi.org/10.1186/s12889-018-5277-0
http://www.ncbi.nlm.nih.gov/pubmed/29544470
http://dx.doi.org/10.2105/AJPH.2011.300361
http://www.ncbi.nlm.nih.gov/pubmed/22021307
http://dx.doi.org/10.1111/jar.12191
http://www.ncbi.nlm.nih.gov/pubmed/25994364
http://dx.doi.org/10.1080/14034940601159229
http://www.ncbi.nlm.nih.gov/pubmed/17786796
http://dx.doi.org/10.1007/s00038-017-0966-5
http://www.ncbi.nlm.nih.gov/pubmed/28315930
http://dx.doi.org/10.1016/j.archger.2015.08.012
http://dx.doi.org/10.1093/gerona/glq029
http://dx.doi.org/10.1016/S0140-6736(07)61602-X
http://dx.doi.org/10.1080/01488376.2018.1480566
http://dx.doi.org/10.1097/PHM.0000000000000024
http://www.ncbi.nlm.nih.gov/pubmed/24356084
http://dx.doi.org/10.1016/j.dhjo.2015.01.001
http://www.ncbi.nlm.nih.gov/pubmed/25812476
http://dx.doi.org/10.1016/j.dhjo.2013.11.002
http://www.ncbi.nlm.nih.gov/pubmed/24680053
http://dx.doi.org/10.3346/jkms.2015.30.2.127
http://www.ncbi.nlm.nih.gov/pubmed/25653481
http://dx.doi.org/10.1007/s11205-015-1123-2
http://dx.doi.org/10.1056/NEJMsa0707519


Int. J. Environ. Res. Public Health 2019, 16, 2593 9 of 9

26. Bahk, J.; Lynch, J.W.; Khang, Y.H. Forty years of economic growth and plummeting mortality: The mortality
experience of the poorly educated in South Korea. J. Epidemiol. Community Health 2017, 71, 282–288.
[CrossRef]

27. Jung-Choi, K.; Khang, Y.H.; Cho, H.J. Socioeconomic differentials in cause-specific mortality among 1.4
million South Korean public servants and their dependents. J. Epidemiol. Community Health 2011, 65, 632–638.
[CrossRef]

28. Khang, Y.H.; Bahk, J.; Yi, N.; Yun, S.C. Age- and cause-specific contributions to income difference in life
expectancy at birth: Findings from nationally representative data on one million South Koreans. Eur. J.
Public Health 2016, 26, 242–248. [CrossRef]

29. Siordia, C. Disability Prevalence According to a Class, Race, and Sex (CSR) Hypothesis. J. Racial Ethn. Health
Disparities 2015, 2, 303–310. [CrossRef]

30. Goyat, R.; Vyas, A.; Sambamoorthi, U. Racial/Ethnic Disparities in Disability Prevalence. J. Racial Ethn. Health
Disparities 2016, 3, 635–645. [CrossRef]

31. Thomas, R.; Barnes, M. Life expectancy for people with disabilities. NeuroRehabilitation 2010, 27, 201–209.
32. Ministry of Health and Welfare & Korea National Rehabilitation Research Institute. Statistics on Disability and

Health; Korea National Rehabilitation Research Institute: Seoul, Korea, 2016.
33. Yun, J.E.; Lim, B.; Ho, S.H. Trends and factors affecting participation rate in Korean national health screening

among people with disabilities. Health Policy Manag. 2014, 24, 172–180. [CrossRef]
34. Park, J.H.; Park, J.H.; Lee, S.Y.; Kim, S.Y.; Shin, Y.; Kim, S.Y. Disparities in antihypertensive medication

adherence in persons with disabilities and without disabilities: Results of a Korean population-based study.
Arch. Phys. Med. Rehabil. 2008, 89, 1460–1467. [CrossRef]

35. Hwang, B.; Chun, S.M.; Park, J.H.; Shin, H.I. Unmet healthcare needs in people with disabilities: Comparison
with the general population in Korea. Ann. Rehabil. Med. 2011, 35, 627–635. [CrossRef]

36. Dieckmann, F.; Giovis, C.; Offergeld, J. The Life Expectancy of People with Intellectual Disabilities in Germany.
J. Appl. Res. Intellect. Disabil. 2015, 28, 373–382. [CrossRef]

37. Patja, K.; Iivanainen, M.; Vesala, H.; Oksanen, H.; Ruoppila, I. Life expectancy of people with intellectual
disability: A 35-year follow-up study. J. Intellect. Disabil. Res. 2000, 44, 591–599. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1136/jech-2016-207707
http://dx.doi.org/10.1136/jech.2009.100651
http://dx.doi.org/10.1093/eurpub/ckv128
http://dx.doi.org/10.1007/s40615-014-0073-8
http://dx.doi.org/10.1007/s40615-015-0182-z
http://dx.doi.org/10.4332/KJHPA.2014.24.2.172
http://dx.doi.org/10.1016/j.apmr.2007.12.045
http://dx.doi.org/10.5535/arm.2011.35.5.627
http://dx.doi.org/10.1111/jar.12193
http://dx.doi.org/10.1046/j.1365-2788.2000.00280.x
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design, Data, Sample Size 
	Registered Disabled Population 
	Statistical Analysis 
	Research Ethics 

	Results 
	Life Expectancy 
	Life Expectancy Gap 
	Life Expectancy According to Disability Grades 

	Discussion 
	Conclusions 
	References

