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Abstract

Objectives This longitudinal study examines to what
extent the risk of mortality—all-cause, natural death, sui-
cide, and unintentional injury mortality—differs by types
and severity of disabilities as well as disability status.
Methods Data were the National Sample Cohort of
1,025,340 individuals in South Korea followed from 2002
to 2013. Cox regression with time-variant variables was
used to estimate the hazard ratio of mortality by disability.
Results Individuals with disabilities had a higher risk of
mortality compared to those without (HR 1.84, 95% CI
1.80-1.88 for natural death; HR 1.83, 95% CI 1.64-2.03
for suicide; HR 1.54, 95% CI 1.38-1.71 for unintentional
injury). All types of disability were associated with an
increased risk of natural death. Individuals with mental dis-
ability were the highest risk group for suicide (HR 7.14,
95% CI 5.31-9.60). People defined as having severe dis-
ability had an elevated risk for all categories of mortality.
Conclusions Disabilities are important markers of
high risk of mortality. Findings call for actions to reduce
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mortality risk of people with disabilities, including pre-
venting suicidal behaviors of those with mental disability.
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Introduction

Research has shown a close link between having disabili-
ties and health, economic, and psychosocial disadvan-
tages (WHO 2011; OECD 2010). Mortality is another area
in which disparities exist between individuals with and
without disabilities. Studies have found a higher mortal-
ity risk associated with having disabilities. Nordic studies
reported that the relative risk of mortality was in the range
of 1.7-2.9 for men and women on disability pension, when
compared with those not on disability pension (Karlsson
et al. 2007; Gjesdal et al. 2008; Bjorkenstam et al. 2014). A
Dutch study showed that the adjusted hazard ratio of mor-
tality was 1.6-1.9 times higher for people with disability
in terms of activities of daily living (Majer et al. 2011). A
US study found that the mortality risk for adults with any
disability was 1.5 times higher than that for adults without
disability (Forman-Hoffman et al. 2015).

This study builds on the ‘biopsychosocial’ view of dis-
ability proposed by the International Classification of
Functioning, Disability, and Health. A person’s disability is
conceived as an interaction between health conditions (dis-
eases, disorders, injuries, etc.) and contextual factors—both
environmental and personal (WHO 2011). High mortality
rates of people with disabilities can be attributed to social
barriers such as limited access to health care, inadequate
sanitation and nutrition, and poverty. High risk of deaths
of people with disabilities can be also associated with
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the impairment causing a disability or a problem directly
caused by disease or other health conditions.

There are several explanations about the relationship
between disability and mortality risk. An explanation is that
having disabilities is a stressor that increases the likelihood
of being exposed to health-damaging environment (e.g.,
occupational stressors, economic strain, disadvantaged
neighborhood, discriminatory experiences, etc.). Physical
disability, for instance, is considered a source of chronic
stress that involves difficulties in daily activities, thwarted
belongingness, and perceived burdensomeness (Turner and
Noh 1988; Van Orden et al. 2010), and it increases psychi-
atric comorbidity and suicide risk (Giannini et al. 2010).
Repeated stressors have a cumulative, adverse effect on
health and contribute to the elevated rates of morbidity and
mortality (Pearlin et al. 2005).

Another explanation focuses on the association of dis-
ability with health-related behaviors. Health-related behav-
iors are important protective and risk factors for morbidity
and mortality, as shown in a report that tobacco smoking,
alcohol drinking, dietary risk factors and physical inactivity
were responsible for approximately 21% of the disease bur-
den estimated by disability-adjusted life years (Lim et al.
2013). People with disabilities are more likely than those
without disabilities to report health-impairing behaviors,
such as smoking, drinking, obesity, physical inactivity, and
limited health promoting activities (Australian Institute of
Health and Welfare 2010; Husemoen et al. 2004; Amosun
et al. 2005), which can heighten mortality risk.

Another explanation emphasizes the link between dis-
ability and having secondary health conditions. A risk of
secondary health conditions is related to complications and
injuries occurring after the onset of the primary disability
condition and it is also associated with behavioral, environ-
mental disadvantages, such as substance abuse, obesity, and
hypertension (Rimmer 1999). People with disabilities are
susceptible to secondary health conditions, including osteo-
porosis, weight problems, decreased balance and strength,
depression, heart disease, high blood pressure, respiratory
disease, and diabetes (Rimmer 1999; WHO 2011). Second-
ary conditions can lead to premature death in addition to
lowering the quality of life.

Although studies have examined the link between dis-
ability and mortality, there is a paucity of research on the
impact of specific disability conditions (e.g., types and
severity) on mortality. Additionally, most studies focused
on individuals of working age, old age, or those granted
disability benefits (Wallman et al. 2006; Karlsson et al.
2007; Gjesdal et al. 2008; Feng et al. 2010; Landi et al.
2010; Majer et al. 2011; Dale et al. 2012; Gustafson et al.
2012; Bjorkenstam et al. 2014; Gémez-Olivé et al. 2014,
Forman-Hoffman et al. 2015; Polvinen et al. 2015). Build-
ing on prior research, this study includes individuals of all
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ages and examines the role of types and severity of disabil-
ity on mortality. This study is also unique in that disability
conditions are based on the government-administered indi-
cators rather than respondents’ self-reports or the receipt of
disability benefits.

This cohort study examines (1) rates of overall and
cause-specific (e.g., natural death, suicide, and uninten-
tional injury) mortality by disability conditions, (2) mortal-
ity risk by disability, after controlling for other covariates,
and (3) the extent to which the risk of mortality is associ-
ated with types and severity of disabilities by sex and age.

Methods
Data and sample

Data for this study were South Korea’s National Sample
Cohort (NSC) 2002-2013, provided by the National Health
Insurance Service (NHIS). The NSC is comprised of
1,025,340 individuals (2.2% of the total eligible population
in 2002) and it was followed until 2013 unless participants’
eligibility was disqualified due to death or emigration (Lee
et al. 2016). The attrition rate of the original cohort was
1.1% on average annually and the cumulative rate of attri-
tion was 10.8%. The NHIS compared the sample with the
population in terms of average annual medical expenses,
residence distribution, and insurance premiums, and the
difference was negligible or changed slightly during the
follow-up years 2003-2013 by 0-0.3% (Lee et al. 2016).
All information in the NSC was extracted from administra-
tive databases. This study was approved by the Institutional
Review Board of Seoul National University.

Measures
Outcome: mortality

Outcome measures were overall and cause-specific mor-
tality based on the cause of death records. Cause of death
records in the data were classified following the Interna-
tional Statistical Classification of Diseases and Related
Health Problems 10th Revision (ICD-10). The cause of
death records provided by Statistics Korea were linked to
the NSC by the NHIS, and it is an integral part of the data.
The NASH categories of death—natural, accidental, sui-
cidal, and homocidal—have been commonly used for the
certification relating to death (Shneidman 1981; Leenaars
et al. 1998). Although it contains limited information on
specific modes of death, the classfication is a simple way
of describing the circumstances resulting in the death.
Additionally, deaths due to suicide or accidents are often
considered indicators of avoidable, preventable mortaliy
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(Westerling et al. 1996). Thus, this study followed the
NASH classification, but it excluded homicide because its
proportion was extremely low.

Cause of death codes were classified for analyses
into three groups of cause-specific mortality: (1) suicide
(X60-X84), (2) unintentional injury (VO1-V99: transport
accident, WO0-W19: falls, W25-W29:cut or pierce, W24,
W30-W31: machinery, W65-W74: drowning, X00-X19:
fire/hot object or substance, X40-X49: accidental poison-
ing by and exposure to noxious substances, W42, W43,
W53-W64: natural or environment), (3) natural death (all
others excluding aforementioned codes).

Exposure: disability

Measures of disability included the severity and types of
disability. In South Korea, people can apply for registration
of their disability conditions to local governments, who
provide a certificate of disability based on medical records.
Certificate of disability is required to be eligible for such
government supports as disability benefits, employ-
ment support, and transportation assistance. Approxi-
mately, 2.5 million people (4.8% of the total population)
were enrolled in the National Disability Registry in 2015
(MOHW 2015).

The method of assessing disability is provided in
detail by the Act on Welfare of Persons with Disabilities
(AWPD). The assessment is based on the impairment
table or baremas (tables showing a certain percentage of
disability corresponding to specified impairments). The
method evaluates the status and degree of disability focus-
ing on individual’s impairment, e.g. degree of loss of sight
or hearing (Mabbett 2003). The impairment table of the
AWPD classifies impairments into 15 types and 6 levels,
and the types and levels of impairment are determined by
medical diagnoses and assessment scores. When individu-
als have more than one type of impairment, their multiple
impairments are listed with a primary condition desig-
nated. Primary conditions are used for classifying types of
impairment.

The severity of disability is categorized as 1-6 levels on
administrative registration, with a lower number indicating
a more severe condition. Levels 1-2 are often considered
a proxy of severe disability conditions, and benefits such
as disability pension mainly target individuals in those lev-
els. The criteria for the six levels are also described in the
AWPD for each type of impairment. This study classified
people with disability into severe disability (levels 1-2) and
mild disability (levels 3—-6) groups to explore whether the
two groups are different in mortality risk.

Types of disability in the data were classified into: (1)
physical, (2) brain lesion, (3) visual, (4) hearing, (5) kidney
dysfunction, (6) intellectual, (7) mental, and (8) others.

Covariates

Age in the baseline year was categorized as 17 groups with
S5-year interval (i.e., 0—4, 5-9..., 80+). Area of residence
was categorized as metropolis, small-medium cities, and
rural areas. Household income was divided into 11 quan-
tiles (0-10) with a lower number indicating lower income.
All medical aid beneficiaries were coded as 0. For analy-
ses, individuals were divided into low income (0-3), mid-
dle income (4-7), and high income (8-10) groups. Type of
health care coverage was classified as the National Health
Insurance and Medical Aid. The National Health Insurance
is a universal health care program, covering over 96% of
the entire population. Medical Aid is a public assistance
program for the poor, covering nearly 4% of the population.

Statistical analysis

Descriptive analyses were conducted to examine character-
istics of the study sample and to compare frequency dis-
tributions and mean by disability status. Cox model with
time-variant variables was used to estimate the hazard ratio
of mortality by disability. All covariates except sex and the
age group were time-variant. Time-variant variables may
change at different rates for different individuals across
time, so do their hazard ratios. Cox model with time-vari-
ant variables allows for nonproportional hazards.

Cox regression models estimated the association of disa-
bility with mortality with and without adjustment of covar-
iates. The unadjusted results were compared to the adjusted
results to assess the effect of other covariates on mortality.
Covariates included in the analysis were age, sex, area of
residence, household income, and type of health care cov-
erage. A test of the proportional hazard assumption for the
time-constant covariates showed a violation of the assump-
tion, which indicates that there is an interaction between
the covariates and time. To incorporate the interaction, we
analyzed separate models for men and women and for dif-
ferent age groups. The origin time for estimating mortality
was January 1st, 2003 and the observation termination time
was December 31st, 2013. All persons still alive at the end
of the study period were censored.

Results

Table 1 describes characteristics of the study sample at
baseline by disability status. The disability group compared
to the non-disability group was older, more male, had lower
income, and was more likely to be covered by Medical
Aid and to live in rural area. The mean age was 49.7 in the
disability group and 34.2 in the non-disability group. The
proportion of male was 67.1% in the disability group and
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Table 1 Character isti.cs All Non-disability group Disability group
of the sample, the National
Sample Cohort of South Korea, Age (%)
2002-2013 (N=1,025,340) Mean, years (SD) 34.6 (19.9) 342 (19.8) 49.7 (17.0)
Under 60 years 92.2 92.5 81.4
60 years or older 7.8 7.5 18.6
Sex (%)
Male 50.1 49.6 67.1
Female 49.6 50.4 329
Income (%)
Low 22.2 21.6 44.0
Middle 39.1 39.3 314
High 38.6 39.0 24.6
Health care (%)
National health insurance 97.0 97.5 80.6
Medical aid 3.0 2.6 194
Region (%)
Metropolis 47.7 47.9 41.3
Small-medium city 14.0 14.1 11.8
Rural area 383 38.0 47.0
Disability status (%)
Yes 2.6 0.0 100.0
No 97.4 100.0 0.0
Mortality rate (age-adjusted, per 319.1 3279 913.9
100,000)

49.6% in the non-disability group. The low-income group
accounted for 44.0% of the disability group, while it did
21.6% of the non-disability group. The proportion of indi-
viduals covered by Medical Aid was 19.4% in the disabil-
ity group and 2.6% in the non-disability group. People with
disabilities were 2.6% of the study sample. In the disability
group, physical disability accounted for 58.5%, and 34.6%
were in categories of 1 and 2. The age-adjusted all-cause
mortality rate was 2.8 times higher for individuals with dis-
abilities compared to those without (913.9 vs. 327.9).

Risk of mortality by disability

Table 2 shows that an adjusted hazard ratio (HR) of all-
cause mortality of individuals with disabilities was higher
than that of those without disabilities (HR=1.83). The
mortality risk was also higher for natural death (HR =1.84),
suicide (HR=1.83), and death due to unintentional injury
(HR=1.54).

The HRs for disability conditions were substantially
lowered in the adjusted results, indicating that other covari-
ates (e.g., income, age, sex) played a significant role in
terms of mortality.

The table also reports that all types of disability were
associated with an increased mortality risk. The HR of all-
cause mortality was over three times higher for individuals
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with kidney, brain lesion, intellectual, and other disabilities
compared to those without disabilities. For natural deaths,
all types of disability were associated with an increased
mortality risk. For suicide, individuals with mental dis-
ability were the highest risk group (HR =7.14). The physi-
cal, brain legion, hearing, kidney, and others groups also
showed a higher risk of suicide compared to the non-disa-
bility group. For unintentional injury mortality, those with
physical, brain legion, intellectual, and kidney disabilities
had an increased risk of such deaths.

Having severe disability conditions was associated with
a significantly increased risk for all measures of mortality.

Association of mortality risk with types and severity
of disabilities by sex and age

The mortality risk associated with disability was greater
for men (Table 3). For men, the HR of all-cause mortality
was 69% higher for individuals with disabilities compared
to those without. For women, it was 39%. The association
of having a disability with the risk of suicide and uninten-
tional injury deaths was statistically significant only for
men.

The impact of disability on mortality risk is greater for
younger groups and it attenuates as people age. Of peo-
ple under the age of 30 years, individuals with disabilities
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Table 2 Unadjusted and adjusted hazard ratios of mortality by disability (The National Sample Cohort of South Korea, 2002-2013)

Adjusted analysis

Unadjusted analysis

Unintentional injury

Suicide

Natural death

All-cause

Unintentional injury

Suicide

Natural death

All-cause

Disability

1.54%%% (1.38, 1.71)

1.83%%% (1.64, 2.03)

1.84%%% (1.80, 1.88)

5.01%%% (491, 5.11) 5.7 (5.16, 5.38) 3.04%5% (2,74, 3.38) 2,935 (2.64,3.26)  1.83%%% (1.79, 1.87)

Yes (vs. no)

Type (vs. no)

1.63%%%* (1.42, 1.87)
1.7#%% (1.30, 2.22)

1.70%** (1.47, 1.96)
1.85%** (1.40, 2.46)

1.27#%* (1.23, 1.31)
3.64%** (3.51, 3.78)

1.30%%+ (1.26, 1.34)
3.51%%% (3.39, 3.64)
1.35%#% (1.27, 1.44)

1.24%%* (1,17, 1.32)
3.07%%* (2.73, 3.46)

2.46%%% (2.17, 2.79)
5.14%%% (479, 5.52)

3.89%** (3,66, 4.14)

3.09%** (2,70, 3.53)

3.97%#% (3,05, 5.18)
2.38%#* (1.69, 3.36)

3.22°%%% (2,39, 4.33)

2.86%** (2.48, 3.29)
3.61%** (2,73, 4.78)

2.13%%* (1.48, 3.08)
3.19%*%* (2.36, 4.31)

3.56%*%* (3.44, 3.67)
14.22%%% (13.7, 14.8)
4.18%#%* (3.91, 4.47)

3.49%*%** (3.39, 3.60)
5.23%%% (4,93, 5.55)

13.05%** (12.6, 13.5)

Physical

Brain legion

Visual

1.19 (0.84, 1.68)
1.31 (0.97, 1.77)

2.24%%% (1.39, 3.60)

1.22(0.84, 1.76)
1.57*%* (1.16, 2.13)

1.36%%* (1.27, 1.45)

3.97%%% (3,72, 4.23)
5.00%%* (4.72, 5.30)
1.72%%% (1.53, 1.93)
2.62%%% (231, 2.97)

12.40%%% (11.6, 13.3)

10.44%%% (9.8, 11.1)

1.23%%* (1.16, 1.31)

Hearing

1.28 (0.69, 2.39)

7.14%%% (5,31, 9.60)
24755 (1.46, 4.18)

3.34%%% (2,94, 3.78)
2.19%%% (1.90, 2.52)

5.41%%*(5.03, 5.82)
4.13%%%* (3.88, 4.40)

1.87% (1.16, 3.01)
1.71 (0.89, 3.29)

3.38*** (1.92, 5.97)

1.12 (0.60, 2.09)

8.56%%% (6.37, 11.5)
3.99%%% (2.36, 6.75)
3.22%%% (2,02, 5.11)

1.74%%% (1.54, 1.98)

2.30%5% (2, 20.65)
13.50%%% (12.6, 14.5)
11.46%%% (10.8, 12.2)

Intellectual

1.45 (0.75, 2.79)
1.86% (1.06, 3.29)

0.78 (0.41, 1.51)

Mental

Kidney

1.89%* (1.18, 3.00)

1.58 (0.82, 3.05)

Others

Severity

1.45%%% (1.28, 1.64)
1.82%%% (151, 2.21)

1.64%%* (1.45, 1.86)
2.43%** (2,03, 2.90)

1.22%%% (1.19, 1.25)

4.10%%%* (3.99, 4.22)

1.24%5% (1.21, 1.28)
3.94%%5% (3.83, 4.05)

2.87#%% (2,55, 3.24)
3.10%%% (2.57, 3.75)

2.84%%% (2,51, 3.20)
3.65%%% (3.06, 4.36)

3.68%** (3.58, 3.78)
9.85%%% (9.57, 10.4)

3.59%#% (3.50, 3.68)
9.12%** (8.87, 9.37)

Mild (vs. no)
Severe (vs. no)

*p<.05; #¥4p <.01; **%p <.001

95% confidence intervals in parenthesis

had an all-cause mortality risk 4.4 times higher than those
without disabilities. In the 30-59 years group, those with
disabilities had an all-cause mortality risk 2.6 times higher
than those without disabilities. Of people over the age of
60 years, the disability group’s all-cause mortality risk was
just 1.1 times that of the non-disability group.

Discussion
Principal findings

This study confirmed the close link between disability and
mortality risk. Individuals with disabilities had an age-
adjusted mortality rate nearly three times higher and an
adjusted hazard ratio 57% higher compared to those with-
out disabilities. The findings are in line with prior research,
although the magnitude of the difference varies by defini-
tions of disability, age range of the sample, and observation
period.

Socioeconomic disparities experienced by people with
disabilities can explain some extent of their high risk of
mortality. People with disabilities are known to be disad-
vantaged in terms of education, income, employment, and
housing vulnerability, and they are also more likely to
report adverse health behaviors (AIHW 2010; Kavanagh
et al. 2015). While this study provides limited information
on the manner in which disability increases mortality risk,
the difference in unadjusted and adjusted estimates of mor-
tality for disability reiterates the significant role of contex-
tual factors on high mortality risk.

The prevalence of people with disabilities in this study,
2.7%, seems a conservative assessment. Estimated preva-
lence of disability differs by the purpose of data collec-
tion and methods of assessment. When the assessment of
disability is for evaluating an eligibility for government
support, it is likely to underestimate the prevalence than
a self-reported questionnaire based on functional limita-
tions. There are several methods of assessing disability: the
barema method, care needs assessment, the measurement
of functional capacity, and the calculation of economic loss
(Mabbett 2003; Wright and De Boer 2002). The method
being used in Korea is close to the barema method, which
is more likely than others to focus on severe conditions of
disabilities. Using a frequently used self-reported measure
of disability, activities of daily living, the Korean Labor
and Income Panel Study shows the prevalence of disability
about two times higher than that of this study.

The purpose and method of assessing disability in Korea
can partly explain a high mortality risk of the study sam-
ple. The threshold for disability in Korea is quite stringent
especially compared to countries who shifted from heavy
reliance on medical information to more focus on work
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Table 3 Adjusted hazard ratios of mortality by disability status by sex and age groups (The National Sample Cohort of South Korea, 2002—

Natural death

Suicide

Unintentional injury

2013)

Disability, Yes (Ref. No.) All-cause

Sex
Men 1.69*** (1.65, 1.74)
Women 1.39%** (1.35, 1.44)

Age group (years)

1.72%%% (1.67, 1.77)
1.42%%% (1.37, 1.47)

6.13%%% (5.50, 6.84)
2.56%%* (2.47, 2.65)
1.14%%% (1.11, 1.17)

1.60%%* (1.41, 1.81)
1.26 (1.00, 1.58)

2.47%%% (1.95,3.13)
1.58%%* (1.35, 1.85)
1.12 (0.91, 1.37)

1.47%%% (1.29, 1.67)
0.96 (0.76, 1.21)

1.92%%% (1.44, 2.55)
1.45%%* (1.24, 1.69)
0.99 (0.82, 1.20)

0-29 4.41%%% (4.03, 4.83)
30-59 2.56%%% (2,47, 2.65)
60 1.14%%% (1.10, 1.17)

#Hkp < 001

95% confidence intervals in parenthesis

capacity, prospect or process of return-to-work, and social
environment. Thus, people counted as having a disability in
this study might have more severe health conditions, which
contributes to a higher mortality risk.

The results also point to a greater impact of disabilities
for males on natural death mortality and its statistically
significant role on suicide and unintentional injury mortal-
ity. The result can be partly accounted for by the fact that
females have a longer life expectancy and are more likely to
develop aging-related disabilities, such as musculoskeletal
diseases, which have a lower likelihood of leading to death.
Additionally, males report an earlier onset of disability con-
ditions (Kim et al. 2014). Longer duration of having a dis-
ability increases the chance of developing secondary health
problems and experiencing frustration and social exclusion,
which in turn increases the risk of mortality.

The impact of disability on mortality risk varies across
age groups, with its role greater among the younger ones.
Medical conditions may play a more important role as peo-
ple age. A greater impact of disability on mortality risk
among young people indicates that being born with impair-
ment or developing disability conditions at an earlier age is
an important indicator for premature death.

Mortality risk varies by types of disability. All-cause
mortality risk is particularly higher for individuals with
kidney, brain lesion, and intellectual disabilities. Kidney
dysfunction and brain legion are impairments directly
linked to mortality risk. Another explanation is that indi-
viduals with kidney and brain lesion disabilities are more
likely to have chronic illnesses. Disabilities accompanying
progressive diseases or chronic illnesses, such as respira-
tory, endocrine and neurological disorders, are known to
have a higher mortality risk (Gjesdal et al. 2008; Bjorken-
stam et al. 2014). A national survey in Korea that the per-
centage of having chronic illnesses was 12-20% higher for
these groups compared with the average of the disability
group (Kim et al. 2014) provides additional support for the
explanation.
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While research has reported that people with intellec-
tual disabilities have a higher mortality risk than the gen-
eral population (Dieckmann et al. 2015; Florio and Trollor
2015; Heslop and Glover 2015; Lauer and McCallion 2015;
McCarron et al. 2015; Ouellette-Kuntz et al. 2015), little is
known about their relative risk compared with those with
other types of disability. This study has shed the light on
the higher mortality risk among individuals with intellec-
tual disabilities.

The risk of suicide is a 7.1 fold higher for those with
mental disability compared to the general population and
that the risk was higher for females. Of mental disorders,
depression is considered the most powerful predictor of
suicide, and females report a higher incidence of depressive
disorders (Kahng 2010; Kim et al. 2014). The association
of suicide with mental disability has been well documented
(Bjorkenstam et al. 2014; Leinonen et al. 2014; Forman-
Hoffman et al. 2015). The current finding consistent with
previous studies once again points out the importance of
reducing and preventing suicide among people with mental
disability.

Having severe disability conditions is associated with
a higher risk of all-cause and cause-specific mortality.
With some exceptions (Wallman et al. 2006), few studies
have looked at the relations between the severity of dis-
ability and mortality. While the measurement of assessing
the severity of disability can be an issue, this study adds
to the literature empirical evidence that severe disability
conditions as well as having a disability itself significantly
increases the risk of natural death, suicide, and uninten-
tional injury-mortality.

Strengths and limitations

A major strength of this study is that it was based on a
large randomly selected cohort of all ages and it com-
pared individuals registered as having a disability and
those without. This study has another strength of looking



Disparities in mortality by disability: an 11-year follow-up study of 1 million individuals 995

at the variations in mortality risk by different types of
disabilities and the degree of impairment.

This study has several limitations to note. First, while
controlling for several socio-economic-demographic
characteristics, the analyses did not adjust for morbidity.
The association between disability conditions and mortal-
ity risk may reflect confounding of morbidity. In addition,
health behaviors that may contribute to health conditions
and the risk of premature death were not included. Thus,
this study is limited in understanding why disability
increases the mortality risk. Second, this study identified
disability conditions by administrative registration. This
can be regarded as a strength and a limitation; Relying on
objective criteria is a strength and possible underreport-
ing of disability is a limitation. Third, a couple of issues
need to be considered in terms of generalizability of the
study findings. The definition and assessment method of
disability used in this study is constrained by adminis-
trative decision-making, characterized reliance on medi-
cal evidence and low degree of discretion of assessors.
Nordic studies (Karlsson et al. 2007; Gjesdal et al. 2008;
Bjorkenstam et al. 2014) also used administrative cri-
teria for disability pension, but their disability assess-
ment is less dependent on medical evidence and allows
more discretion of assessors. The sample of this study
encompassed all ages, while prior research often focused
on adults in working age or disability pension-eligible
individuals.

Conclusions

This study clearly shows that disability conditions are
important markers of high risk of mortality. The risk of
mortality was disproportionately distributed across types
and severity of disability, suggesting that strategies to
reduce mortality risk of individuals with disabilities need
to be tailored to disability conditions (e.g., actions to pre-
vent suicidal behaviors of people with mental disability
and to reduce death due to unintentional injuries for people
with intellectual disability). Further research is essential to
enhance our understanding of the determinants of mortality
risk for various disability conditions, which could inform
how to reduce the disparity in mortality between people
with and without disabilities.
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