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Background: This study aimed to examine the association between educational level and unable to work
due to ill-health (UWdIH) among 30- to 79-year-old South Koreans.
Methods: A cross-sectional nationwide survey of the 2010e2016 Korea National Health and Nutritional
Evaluation Surveywas used for analyses. A total of 29,930 participants aged�30 and< 80 years,who donot
have any disability in their daily life because of health problems, were included. Educational level and
reason for nonworking are self-reportedwithmultiple choices. Multivariate logistic regressionwas used to
examine an association between education level and UWdIH by setting those who graduated college as
their final education (n ¼ 6,997) as a baseline while controlling for potential confounding factors.
Results: In the age-stratified result, the ratio of UWdIH was increased as age increases in 3 educational
groups (p< .0001). Therewas a tendency that low-level educated [International Standard Classification of
Education (0-2)] participants showed higher ratio of UWdIH than high-level educated [International
Standard Classification of Education (5�)] participants in both sexes (odds ratio: 2.54, 95% confidence in-
terval: 2.12-3.05).
Conclusion: There is a clear link between educational level and UWdIH; the less the educated, the more
likely to be UWdIH. Policy priority should be given to plans that can help this vulnerable social group to
work and enjoy healthy lives.
� 2020 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Unable to work due to ill-health (UWdIH) is a shortcut for so-
cially and medically vulnerable populations because UWdIH could
lead to lower household income and increased social costs [1,2].

Recent evidence suggests that both health and employment
status are closely linked to socioeconomic status, especially
educational level. Studies of workers’ health status have shown the
importance of education as a strong predictor of health even when
occupation and income are adjusted [3,4]. Moreover, previous
studies have also remarkably shown that workers with higher ed-
ucation are generally less likely to experience ill-healtherelated
labor market outcomes such as sickness absence or disability
pension and functional limitation [5e8].

However, in these studies that show education is a key to one’s
health and unemployment status, a few limitations have been
noted. First, the reasons for unemployment status have not been
distinguished, which has made it difficult to determine strategy
al and Environmental Medicine, Se
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implementation. Second, there have been no studies that show the
age tendency of UWdIH by sex. Third, since most previous studies
were based onWestern populations and not Asian ones, it has been
questioned whether their results can be reliably applied to Asian
populations.

Given the known limitations and challenges of the broader body
of evidence, the present study aimed to examine not crude un-
employment due to various reasons but the specific UWdIH by
educational level using nationally representative data of the South
Korean population.

2. Methods

2.1. Study population

For this study, we used data from the Korea National Health and
Nutritional Evaluation Survey (KNHANES), which are cross-
sectional surveys that have been conducted annually since 1998
oul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, 222,
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by the Korea Centers for Disease Control and Prevention to assess
the health and nutritional status of the Korean population. We
merged data of the KNHANES from 2010 to 2016.

Of 56,632 participants identified from the KNHANES in 2010e
2016, individuals younger than 30 years were excluded, consid-
ering the general college graduation age, and those older than 80
years were also excluded from the analysis. Participants experi-
encing disability in their daily lives because of health problems
were also excluded to distinguish whose congenital disorder had
influenced their educational level, and missing data for smoking,
self-rated health, and household income were also excluded. Thus,
we finally included 29,528 eligible participants in this study. After
that, we further excluded nonworking population due to reasons
other than health problem. The final analyzing sample size and
exclusion criteria are presented in Fig. 1. The authors assert that all
procedures contributing to this work comply with the ethical
standards of the relevant national and institutional committees on
human experimentation and with the Helsinki Declaration of 1975,
as revised in 2008. This study was approved by the Institutional
Review Board of the Korea Centers for Disease Control and Pre-
vention (2010-02CON-21-C, 2011-02CON-06-C, 2012-01EXP-01-2C,
2013-07CON-03-4C, 2014-12EXP-03-5C, 2015e01-02-6C) and
Seoul St. Mary’s Hospital (ID: KC18ZESI0764) (Fig. 1).
2.2. Measurement

2.2.1. Educational level
Educational level was coded into three categories according to

the Korean education system and compared with the 2011 Inter-
national Standard Classification of Education (ISCED-2011); (i) low
(Level 0-2 of ISCED-2011, middle school graduates or less educated
in Korean educational program), (ii) intermediate (Level 3, high
school graduates), and (iii) high (Level 5A, 5B, 6, college graduates
or more educated). ISCED Level 4 was not included because there is
no corresponding educational level in Korea because this level
represents vocational school.

2.2.2. Unable to work due to ill-health
To assess the cause of unemployed status, ‘UWdIH’ was opera-

tionally defined for our study.While previous literature set outcomes
as ‘ill-health retirement’, ‘dismissal on ill-health grounds’or ‘disability
pension’ [5,11,17,19,22], the termUWdIH is distinguishablewith those
Fig. 1. Schematic diagram of
terms because UWdIH does not guarantee of pension from resigning
and sometimes voluntary exit from work. Regarding employment
status, intervieweeswereasked the followingquestion: ‘Didyouwork
formore thanonehour lastweekorwork formore than18hours asan
unpaid family worker? A temporary leave of absence is considered to
be working’. If the answer was ‘No’, participants had to move to the
next question which asked about the cause of nonworking. This
question includedsevenalternative responses: (i) noneed towork, (ii)
going to school, (iii) retired, (iv) unable to work due to ill-health, (v)
looking for a job, (vi) taking care of thehouse or family, (vii) and so on.
Participantswhose responsewas ‘(iv)unable toworkdue to ill-health’
were classified as UWdIH, which is the interest group of this study.
2.3. Health-related variables

Participants’ smoking status was obtained using one question
and was categorized into three groups: nonsmoker, ex-smoker, and
current smoker. Self-rated health was measured using a 5-point
scale and the following question: ‘How is your health in general?’
‘Very bad’ or ‘bad’were regarded as self-rated poor health, whereas
‘very good’, ‘good’, or ‘fair’ were regarded as good health. Other
sociodemographic factors including sex and age were also ob-
tained. To account for economic position among the total popula-
tion, total household income was expressed in quartiles of all
KNHANES responders, which were divided into quartiles. Hence,
the numbers of each quartile are different in the final analytic
sample after applying exclusion criteria.
2.4. Statistical analysis

The sample weights were used in all analyses to produce esti-
mates that were representative of the noninstitutionalized civilian
population of Korea. The general and clinical characteristics of the
study population were summarized by sex. The proportion of the
UWdIH group was presented for each of those characteristics. To
investigate the relationship between educational level and UWdIH,
we performed multiple logistic regression analysis with the high-
level education group as the reference, after excluding
nonworking population because of other reasons. For the initial
selection of potential variables to be included in the multivariate
models, univariate associations were examined, and variables with
a significance level of p< 0.05were selected. Inmultivariate logistic
the study participants.
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regression analysis, age, smoking history, self-rated health, and
total household income were adjusted. Statistical Analysis System
(SAS), version 9.4, (SAS Institute, Cary, NC, USA)was used to analyze
the data.

3. Results

3.1. Characteristics of study participants

Table 1 presents the sociodemographic characteristics of final
participants stratified by sex. Categorical values are presented with
the number of participants followed by percentage in brackets.
Among the total 10,777 men and 10,428 women, 4.91% of men and
18.63% of women were UWdIH. The mean age of the total partici-
pants and the UWdIH group is presented with standard deviation
following the � mark. The proportion of UWdIH decreased as
educational level increased; the less educated showed more
UWdIH (p for trend < .0001). Household income quartile also
presented a negative correlationwith UWdIH (p for trend < .0001).
Smoking status was statistically significantly associated with
UWdIH in men (p < .0001), showing that current smokers formed
the largest proportion among UWdIH in men (57.66%).

Fig. 2 provides the percentage of UWdIH by educational level of
individuals aged from 30 to 79 years. Overall, we found that the
percentage of UWdIH increased with age in all educational level
groups. It is clear that the low-level education group showed the
highest percentage of UWdIH even in their 30s, followed by in-
termediate and high-level education group. This tendency is also
observed in sex-stratified graphs although the data are noisier
because of small sample size of some groups (supplementary
Table 1). In addition, the gap between high-level education group
and other groups increased by age, while the highly educated group
showed a low percentage of UWdIH, even with an increase in age.
However, among female participants older than 65 years, inter-
mediate education group indicates the highest percentage of
Table 1
Demographic characteristics of participants.

Characteristics Male (N ¼ 10,777)

n

Agez 50.62 � 12.59y

30s 2,552
40s 2,772
50s 2,600
60s 1,903
70s 950

Final education levelx

Middle school graduates or less 2,837
High school graduates 3,524
College graduates or more 4,416

Smokingk

Current smoker 4,373
Ex-smoker 4,499
Never smoker 1,905

Self-rated health statusz

Good (very good-good-fair) 9,467
Poor (bad-very bad) 1,310

Household incomez

Q1 1,231
Q2 2,686
Q3 3,289
Q4 (highest) 3,571

Total 10,777 (100)

UWdIH, unable to work due to ill-health.
* Unable to work due to ill-health.
y average (SD).
z p < .0001.
x p for trend <.0001.
k p < .0001 in male p ¼ 0.411 in female.
UWdIH. This is because of the small number of intermediate edu-
cation group in old female participants while majority of them are
in low-level education group. In addition, the high education level
of women shows the lowest percentage in the 70e74 age group
because there was no UWdIH in this group. Supplementary Table 1
shows a detailed number and percentage of UWdIH by age group
(Fig. 2).

The results of the logistic regression analysis are summarized in
Table 2. In Model 1, adjusting for age, the odds ratios (ORs) for in-
termediate education group and low-level education group were
2.52 (95% [confidence interval (CI): 2.07-3.06] and 5.89 (95% CI:
4.89-7.10) for both sexes, respectively. In Model 2, age and smoking
habits were adjusted, while age, smoking habit, and self-rated
health were adjusted in Model 3. In Model 4, total household in-
come was also adjusted. Statistical significance was observed in
each model, although this association between educational level
and UWdIH was attenuated after adjustment. The ORs for the low-
level education group were 2.68 (95% CI: 2.19-3.28) for both sexes,
2.11 (95% CI: 1.43-3.13 for men, and 1.55 (95% CI: 1.22-1.98) for
women. The intermediate education group showed ORs of 1.68
(95% CI: 1.13-2.51) for both sexes, 1.68 (95% CI: 1.13-2.51) and 1.45
(95% CI: 1.12-1.86) for men and women, respectively.

4. Discussion

Taken together, these results suggest that there is a negative
association between UWdIH and educational level; the less the
educational level, the more likely to be UWdIH. This study aimed to
examine the association between educational level and UWdIH
among 30- to 79-year-old South Koreans. The main finding of this
study was a clear educational gradient in UWdIH risk throughout
all age groups. In addition, we found that the high-level education
group showed a low rate of UWdIH, even in old ages (Fig. 2). We
also observed that the gap between all educational level groups
increased by age. The result of this study is consistent with previous
Female (N ¼ 10,428)

UWdIH* n (%) n UWdIH* n (%)

66.53 � 10.04y 52.61 � 12.86y 64.10 � 10.82y

12 (2.27) 1,952 57 (2.93)
28 (5.29) 2,505 156 (8.03)
68 (12.85) 2,750 368 (18.94)
173 (32.7) 1,877 601 (30.93)
248 (46.88) 1,344 761 (39.17)

373 (70.51) 4,706 1519 (78.18)
120 (22.68) 3,141 323 (16.62)
36 (6.81) 2,581 101 (5.2)

305 (57.66) 435 89 (4.58)
159 (30.06) 517 95 (4.89)
65 (12.29) 9,476 1,759 (90.53)

307 (58.03) 8,249 1,106 (56.92)
222 (41.97) 2,179 837 (43.08)

289 (54.63) 2,090 889 (45.75)
141 (26.65) 2,695 533 (27.43)
61 (11.53) 2,787 317 (16.31)
38 (7.18) 2,856 204 (10.51)

529 (4.91) 10,428 (100) 1,943 (18.63)



Table 2
Multivariate analysis for the association between education and unable to work due to ill-health (UWdIH).

Final education level Model 1 Model 2 Model 3 Model 4

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Both sex

High 1.00 ref 1.00 ref 1.00 ref 1.00 ref

Intermediate 2.21 1.85-2.64 2.12 1.77-2.54 2.07 1.73-2.48 1.90 1.59-2.29

Low 3.91 3.29-4.65 3.28 2.75-3.91 2.81 2.35-3.36 2.54 2.12-3.05

Male

High 1.00 Ref 1.00 Ref 1.00 Ref 1.00 Ref

Intermediate 2.02 1.45-2.82 1.99 1.42-2.78 1.86 1.33-2.61 1.50 1.06-2.13

Low 3.42 2.50-4.68 3.35 2.45-4.60 2.88 2.09-3.96 1.86 1.33-2.61

Female

High 1.00 ref 1.00 Ref 1.00 Ref 1.00 Ref

Intermediate 1.68 1.35-2.09 1.67 1.34-2.07 1.67 1.34-2.08 1.55 1.25-1.94

Low 2.00 1.60-2.49 1.98 1.59-2.47 1.77 1.42-2.22 1.48 1.18-1.87

Model 1: age adjusted, Model 2: age, smoking adjusted, Model 3: age, smoking, self-rated health adjusted, Model 4: age, smoking, self-rated health, total household income
adjusted.
CI, confidence interval; OR, odds ratio.

Fig. 2. Percent of unable to work due to ill-health (UWdIH) by age group.
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research, which showed that low educational level is associated
with ill-health and occupational difficulties, including unemploy-
ment [6,8e19].

The educational gradient in UWdIH can be explained in several
ways. One possible explanation is that a high educational level
helps workers form and maintain healthy behaviors and make
healthier choices as they develop their cognitive ability through
education [20]. Moreover, they may have socioeconomic resources
for a healthy lifestyle and a greater relative ability to live and work
in environments for healthy living [20,21]. On the contrary, a low
socioeconomic position and health problems during childhood and
youth may follow lower level educational tracks, which, in turn,
may influence health through the acquisition or nonacquisition of
material and nonmaterial resources and lead to more physically
and psychosocially demanding occupations [19].

Another important reason for the difference in UWdIH by
educational level might be the weak social and economic safety net
in Korea. As provided in Supplementary figure 1, highly educated
participants were more likely to be employed at a young age, while
they were not employed after the age of 60 compared with less
educated groups. Furthermore, the reason for high-level education
groups’ nonworking showed quite a different distribution
compared with that for the low-level education group’s
nonworking (Supplementary Figure 2). These results indicate that
highly educated participants were unemployed because of reasons
other than health problems. In addition, less educated participants
tend to stay in the workforce as long as their health status allows
them to work. In general, highly educated people exit from the
workforce when they have to retire because of age limit after their
60s, regardless of their health status, while less educated people
need to work for a living as long as possible because of their poor
socioeconomic safety net.

Moreover, it might be related matter of an individual’s occupa-
tion selection. In addition, a higher rate of UWdIH among people
who are less educated might probably be a result of selective forces
acting before their entrance in the labor market [22]. Intellectual
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ability, psychosocial functioning, and physical abilities manifested
relatively early in life, emerging from genetic and social factors,
have been shown to have considerable explanatory power
regarding this association [23]. Bruusgaard et al. [5] stated that the
more the people are educated, the less physically stressful and the
more flexible are their jobs. Since education-based work selection
leads the less educated to demanding work, people in demanding
jobs develop health problems, regardless of the task correlation,
and it might thus be challenging to keep working. Thus, people
with different educational levels will have different opportunities
for continuing to work, according to their working conditions, even
if they have similar health status. The results of the present study
also showed that even after adjusting for self-rated health status,
total household income, and health behavior (smoking), workers
with low educational level were more likely to be nonworking
because of their health problems. This suggests that low educa-
tional level is a strong predictor of social vulnerability, and this
socially vulnerable group could be exiled from the workplace,
although they can live their daily lives without facing any signifi-
cant health problems and they perceive their health to be good
enough (Supplementary Figure 3). Among the participants re-
ported themselves as in good health status, 8% were in the UWdIH
group (not shown in this article). Stratified by education level, the
percentage of UWdIH was different in each group. In low-level
education group, 18.76% were UWdIH while 4.97%, 1.37% were
UWdIH in intermediate-level, high-level education group respec-
tively (supplementary table 2). This might be because education-
based work selection leads the less educated to more demanding
work and results that low-level education group can be exile from
work even when workers think themselves good enough to live
their daily life with subjective fair health status. Therefore, the high
rate of UWdIH can be interpreted as there being a high health
threshold to be economically active in the labor market in Korea.
Thus, although people might have a strong motivation to be in the
workforce, the high health threshold can be an obstacle.

An important issue that stems from this discussion is the gender
difference in the relationship between education and UWdIH. In
the logistic regression model, female participants showed a smaller
gap in ORs for UWdIH by educational level. This might be because
women aremore likely to exit from the labormarket thanmenwith
low health thresholds, regardless of their educational level in Ko-
rea. In addition, the percentage of elderly women in the high-level
education group is much smaller than that of male counterparts
(Supplementary Figure 4).

The strength of this study is that we focused on UWdIH while
previous studies have not specifically examined participants who
exit the workforce because of health problems. This study confirms
that low educational level is associated with participants’
nonworking because of ill-health. Compared with the previous
literature, another significant feature of this study is that it
excluded participants who experienced disability in their daily lives
due to health problems from the analysis. Thus, the UWdIH group
of our study only included people who experienced ill-healthe
related nonworking, although they could live their daily lives
without considerable health problems. The present study, however,
has several limitations that need to be considered. First, owing to its
cross-sectional design, we could not identify the direction of the
causal relationship between educational level and UWdIH. To
eliminate the effect of UWdIH on educational level, only partici-
pants who are older than 30 years were included in our study. In
addition, age effect and cohort effect might be mixed because the
educational level of the cohort was strongly influenced by the
compulsory national education system (Supplementary Figure 4).
Second, although we adjusted for age, smoking history, self-rated
health, and total household income, other factors that were not
controlled in this study (such as residential area, occupational
history, or change in social benefits over time) may have an effect
on the associations. For example, those who live in a city or near
industrial region may have much more opportunities to get a job
than the others. Therefore, these unexplained parts remain to be
investigated in future studies. Third, the findings of this study are
based on samples from Korea. Because the association found in this
study could depend on cultural aspects or the social welfare system
in Korea, the generalizability of our findings to other countries re-
mains to be confirmed.

5. Conclusion

The results of the present study showed a clear educational
gradient in UWdIH risk throughout all age groups. That is, lower
education groups are more likely to experience a higher UWdIH
risk. A gender difference was also observed as women showed a
smaller gap by educational level. Low educational level is closely
associated with UWdIH, even for potential workers who can live
their daily lives without any considerable health problems andwho
perceive their health as good enough. Therefore, a policy priority
should be given to plans that can help this vulnerable social group
to work and enjoy healthy lives.
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