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Abstract 

Background: The major determinants of health and well-being include wider socio-economic and political 
responses to poverty alleviation. To data, however, South Korea has no related social protection policies to replace 
income loss or prevent non-preferable health conditions for workers. In particular, there are several differences in 
social protection policies by gender or occupational groups. This study aimed to investigate how hospitalization 
affects income loss among workers in South Korea.

Methods: The study sample included 4876 Korean workers who responded to the Korean Welfare Panel Study 
(KoWePS) for all eight years from 2009 to 2016. We conducted a receiver operating characteristics (ROC) analysis to 
determine the cut-off point for the length of hospitalization that corresponded to the greatest loss of income. We 
used panel multi-linear regression to examine the relationship between hospitalization and income loss by gender 
and employment arrangement.

Results: The greatest income loss for women in non-standard employment and self-employed men was observed 
when the length of hospitalization was seven days or less. When they were hospitalized for more than 14 days, 
income loss also occurred among men in non-standard employment. In addition, when workers were hospitalized for 
more than 14 days, the impact of the loss of income was felt into the subsequent year.

Conclusion: Non-standard and self-employed workers, and even female standard workers, are typically excluded 
from public insurance coverage in South Korea, and social security is insufficient when they are injured. To protect 
workers from the vicious circle of the poverty-health trap, national social protections such as sickness benefits are 
needed.

Keywords: Social protection, Sickness benefits, Hospitalization, Income loss, Workers, Employment arrangement

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
The World Health Organization (WHO) has pro-
posed universal health coverage (UHC) as a strategy for 
national health policies that “all people and communities 
can use the promotive, preventive, curative, rehabilita-
tive, and palliative health services they need, of sufficient 
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quality to be effective, while also ensuring that the use of 
these services does not expose the user to financial hard-
ship [1].” Given this definition, the WHO’s UHC consid-
ers catastrophic health expenditures as a determinant of 
household income insecurity. Despite the global atten-
tion that South Korea has received for its achievement in 
rapidly forming a universal health insurance system in 12 
years, the system requires only about 65% of copayment 
which cause higher level of out-of-pocket healthcare 
expenditure.

In addition, financial hardship due to sudden and 
unpredictable illness can be caused by not only direct 
medical costs (i.e., catastrophic health expenditure), but 
also indirect costs such as loss of earned income and 
transportation fees associated with the use of medical 
services [2]. Those in poor health have a lower chance 
of achieving favorable levels of income. Employers may 
decide to cut employees’ wages, demote them to lower 
positions, and dismiss or replace them to offset costs 
incurred by employees’ lower productivity and/or absen-
teeism. Poverty is a significant social determinant of ill 
health. The absence of social health protection to guar-
antee workers’ optimum level of income for living when 
they are sick (i.e., paid sick leave, sickness benefit, etc.) 
entraps them into a vicious cycle of poverty and poor 
health.

In this regard, sickness benefits or paid sick leave have 
been introduced to ensure both leave from work and 
cash benefits to replace wage loss during workers epi-
sodes of illness. While sickness benefits or paid sick 
leave are instrumental in protecting workers’ and their 
families health and economic status [3], South Korea is 
one of the few countries that do not require employers 
to provide leave to employees for non-work-related ill-
ness. Furthermore, only about 7 % of enterprises provide 
paid sick leave to their workers [4]. Recently, Korean pub-
lic policy has been making efforts to mitigate the blind 
spot of social coverage resulting from a sudden change 
in employment relations. In particular, the COVID-19 
pandemic has prompted active discussions on the intro-
duction of sickness benefits in South Korea. Therefore, 
it would be timely to generate empirical evidence on the 
effectiveness of sickness benefits to inform the design 
and introduction of a nationwide system.

Previous studies have shown an association between 
health shocks and income loss. Most studies have 
examined income loss or decline among individu-
als diagnosed with cancer [5–9]. Other studies have 
operationalized health shock as diabetes [10], health 
satisfaction [11], or hospital admission [12, 13]. This 
evidence supports the notion that health shocks are 
associated with income loss. Three studies conducted 
in South Korea have also shown that health shocks 

decrease income [14–16]. All three studies have defined 
health shock differently: health expenditures in relation 
to earned income [14], having serious diseases or not 
[15], and hospitalization longer than three days [16]. 
Higher out-of-pocket expenses for using medical ser-
vices and medication costs compared to earned income 
were associated with decreased total income, including 
wages, private and public transfers, and asset income 
[14]. When cancer, a cardiac disorder, or cerebrovas-
cular disease occurs, workers’ income is substantially 
reduced (33.7 % for cancer, 29.3 % for cardiac disorder, 
and 45.1 % for cerebrovascular disease) [15]. Workers 
who experienced hospitalizations longer than three 
days in the previous two years earned 23.6 % less than 
workers in comparable positions who had not [16].

However, the empirical question about the degree 
to which health can influence income for different 
groups based on their differential exposure to social 
determinants (e.g., employment and occupational sta-
tus, gender) remains unclear [17]. It is necessary to 
identify the different patterns of causal relationships 
between health shock and income loss, stratified by 
employment arrangements and gender, while simulta-
neously considering the dual and gendered labor mar-
ket of South Korea. In South Korea, the proportion of 
non-standard workers accounts for nearly 32.9 % (6.5 
%) of the entire workforce, twice higher than the num-
ber in other Organization for Economic Co-operation 
and Development (OECD) member countries. One-
quarter of Korean women are employed in low-pay-
ing, non-standard positions. The wage gap between 
Korean women and men is 32.5 %, ranked first among 
the OECD countries [18]. Moreover, if better health 
protects against income loss, then a more unequal 
distribution of health between different social groups 
should lead to larger income disparities. Indeed, total 
family income declined by up to 4.8 % among men and 
85 % among women when they are diagnosed with 
cancer [5].

One study examined whether the association 
between health shock and income loss differed by 
employment arrangement and gender [16]. The study 
concluded that income loss due to hospitalization was 
more pronounced among non-standard workers than 
standard workers, and unemployment due to hospi-
talization was more pronounced among women than 
among men. The present study goes a step further to 
identify the influence of intersects between employ-
ment arrangements and gender on income loss. The 
aim of this study is to identify the causal relationship 
between health shock and income loss and differ-
ent patterns of associations by workers’ employment 
arrangements and gender.
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Materials and Methods
Data and Study population
We used data from the latest six waves of the Korean Wel-
fare Panel Study (KoWePS) (2009–2016). The KoWePS is 
the largest sampling data and nationally representative 
longitudinal study in South Korea. It has surveyed “the 
dynamic aspects and varying needs of people over the 
course of their lives, including living conditions, socio-
economic status (SES), and health status,” since 2006.

Figure  1 shows the selection process for the study 
population. In the first step, baseline data from 2009 
to 2011 was gathered. Baseline data was established 
as follows: a) only workers whose employment status 
remained unchanged for three years were selected, 
and b) those who had other types of contractual 
works, such as workfare, employer, unpaid family 

workers, non-standard work arrangements, and the 
self-employed were excluded. Finally, workers who had 
never been hospitalized in the previous three years 
were selected, to ensure a sample of healthy workers. 
Further, the data until 2016 was merged with the base-
line data. Next, a) the data with missing values in the 
major variables was excluded in the analysis, and b) 
only those who responded for all eight years from 2009 
to 2016 were selected, to establish balanced panel data 
(n=4876 each year).

Variables
Dependent variable: Change of income
The dependent variable in this study is the change in an 
individual’s earned income. Earned income changes were 
measured by subtracting the average annual income for 

Fig. 1 Flow of sample selection in this study



Page 4 of 13Sohn et al. BMC Public Health          (2022) 22:232 

the three baseline years from the earned income for the 
next five years (2012 to 2016). The average earned income 
of the baseline years was used to minimize or control the 
effects of economic growth and/or inflation. In the case 
of self-employed agriculture, forestry, farming, or fish-
ing workers, negative earned income values may occur 
because of the possibility of a net loss. In other words, 
income (profit) may be negative because the total costs 
may be higher than total sales.

Independent variable: Hospitalization
Health shocks were conceptualized as experience of 
hospitalization and dichotomized hospitalization to 
“Yes” and “No”. To dichotomize the variable, the length 
of hospitalizations leading to a substantial loss of 
income were identified by analyzing a receiver operat-
ing characteristics (ROC) curve. The ROC curve pre-
dicted that hospitalizations for three days would lead to 
a substantial income loss. Therefore, “Yes” was defined 
as having an experience of hospitalization lasting for 
greater than three days. “No” was defined as having 
experience of hospitalization of less than three days, or 
having no experience of hospitalization. Additionally, 
7 days and 14 days were used to dichotomize the vari-
ables to identify differences in disease severity. Further, 
individuals who reported their reasons for hospitaliza-
tion as childbirth, medical checkups, and convalescence 
were excluded because such hospitalizations were not 
caused by sudden health problems.

Groups: employment arrangement and gender
To examine whether the relationship differs by social 
groups, workers were stratified based on employment 
arrangement and gender. Employment arrangement was 
based on contractual types (i.e., permanent, temporary, 
daily, and self-employed), working hours (full-time and 
part-time), and status of occupation and employment 
insurance. Employment arrangements were catego-
rized into standard employment, non-standard employ-
ment, and self-employment. Individuals were defined 
as having standard work arrangements if they satisfied 
the following three conditions: permanent contract, 
full-time, and having both occupation and employment 
insurance. Respondents of the independent contractual 
type were defined as self-employed. To define the small 
self-employed, five or more self-employed people  were 
excluded in this study. Respondents were defined as hav-
ing non-standard work arrangements if they had tempo-
rary or daily contracts, whether they worked full-time, or 
had insurance. If respondents had permanent contracts 
but were part-time workers or did not have both occupa-
tion and employment insurance, they were also defined 
as non-standard employees.

Covariates: age, education, marital, public health insurance, 
private health insurance, poverty, chronic disease, disability, 
and health status
In this study, socio-demographic characteristics and SES 
were controlled to identify the net effect of hospitaliza-
tion on income loss among workers. Age was opera-
tionalized into three groups: 18 ≤ age < 45 years, 45 ≤ 
age < 65 years, and age ≥ 65 years. Older workers were 
included to reflect the characteristics of the informal 
labor market in South Korea. Educational attainment 
was classified into four groups: under elementary school, 
middle school, high school, and college or higher. Marital 
status was classified into four categories: married cou-
ple, widowed, divorced or separated, and single (never 
married). Both public and private health insurance were 
investigated in binary; National Health Insurance (NHI) 
subscribers and individuals with private medical insur-
ance were used as references. Poverty was defined as 
those who received the basic living allowance system: yes 
or no. Chronic disease and disability were also catego-
rized as binary: yes or no. Subjective health status was 
investigated on a five-point Likert scale, and the refer-
ence was for the healthiest individuals. The square root 
of earned income of the year was also adjusted to control 
for the effects of the annual increment.

Statistical analyses
First, the ROC analysis was conducted to determine the 
cut-off point for the length of hospitalization that results 
in a great loss of income. Second, the difference in the 
change of income loss was assessed between those who 
experienced hospitalization and those who did not. The 
differences between them were examined by gender and 
employment arrangements. Third, fixed effect panel 
regression analysis was used to investigate the relation-
ship between hospitalization and changes in income loss, 
controlling for other related variables.

Yit = β0 + β1(hospitalizationα)it + β2(individual 
confounders)it +  ui + εit

i: individual, t: year, α: the year of hospitaliza-
tion, the year of hospitalization+1year, the year of 
hospitalization+2year, Y: income loss,

- Individual confounders: age, education, marital sta-
tus, public health insurance, private health insurance, 
poverty, chronic disease, disability, and subjective health 
status

- group: gender, employment status

Results
Characteristics of samples
The baseline characteristics of the participants in the 
panel regression analysis from 2011 to 2016 are summa-
rized in Table 1. As of 2011, as the baseline, there was a 
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total sample of 4876 workers each year. Of these, 58.76 
% and women were 41.24 %. Those between 45 and 65 
years old were the highest in number at 42.76 %, and the 
mean age of all workers was 55.02±15.16 years. The high-
est number of workers (34.29 %) graduated from college, 
followed by high school, under elementary school, and 
middle school graduates. Regarding marital status, mar-
ried couples were the most common at 71.37 %. The aver-
age annual income is approximately 23±21 million won. 
At baseline, the employment arrangements, standard, 
non-standard, and self-employed workers who had not 
changed their occupations for the past three years were 
36.44 %, 34.70 %, and 28.86 %, respectively. The propor-
tion of workers with hospitalizations of more than 3, 7, 
and 14 days was 7.69 %, 6.03 %, and 3.22 %, respectively.

Change of income loss  (t0,  t0+1,  t0+2) by employment 
arrangement and gender
Figure 2 shows the change in income loss over the pre-
vious year according to employment arrangement and 
gender. In the standard group, both males and females, 
regardless of whether they were admitted to the hospital, 
increased their earnings over the previous year. How-
ever, the income for the non-standard and self-employed 
groups decreased compared to the previous year. In par-
ticular, those who had more than two days of hospitali-
zation had a significantly higher rate of income decline 
than those who had one day of hospitalization or were 
not hospitalized. Furthermore, the decrease was greater 
among women than among men.

Relationship between hospitalization (3, 7 and 14 
days) and income loss  (t0,  t0+1,  t0+2) by employment 
arrangement and gender
Table 2 shows the results of the panel regression analy-
sis from 2011 to 2016 to determine the effect of hos-
pitalization experience on income loss according to 
employment arrangement and gender. Men with stand-
ard employment did not experience significant income 
loss from hospitalization. However, standard and non-
standard working women who were hospitalized for 
more than three days had a greater loss of income than 
those who were not hospitalized (at all or more than 3 
days, standard  (t0:) β=-439.71, p=.038; non-standard  (t0:) 
β=-151.67, p=.016). Those who were hospitalized long-
term suffered greater losses of income than those who 
were not among non-standard and self-employed men 
(more than 7 days, non-standard  (t0:) β=-262.67, p=.048; 
more than 14 days, non-standard  (t0:) β=-692.18, p < 
.001; non-standard  (t0+1:) β=-449.29, p = .018; self-
employed  (t0:) β=-332.58, p = .034), as well as among 
women (more than 7 days, standard  (t0:) β=-530.55, p = 
.037; non-standard  (t0:) β=-220.37, p = .002; more than 

14 days, non-standard  (t0:) β=-275.79, p = .003; self-
employed  (t0:) β=-190.70, p = .046).

Discussion
The UHC suggests that the entire population can use the 
necessary health services and simultaneously ensure that 
they are free from financial burdens [19]. Importantly, 
for UHC to secure universalism and provide high-qual-
ity services, it should ensure access to individual income 
security as well as minimize the financial burden of medi-
cal costs. It is well documented that a health shock (i.e., a 
catastrophic medical expense) can lead to poverty [20–
23]. The process of economic poverty caused by a dis-
ease or worsening of health status involves direct losses 
(i.e., medical expenditures) as well as indirect losses (i.e., 
income loss). Therefore, this study first investigated the 
effect of hospitalization on income loss and the differ-
ences in the effects by gender and employment status 
among South Korean workers. Second, it redefined the 
concept and meaning of the UHC’s definition in health-
care and social protection systems in South Korea based 
on the findings. This study reveals the importance of 
measures that ensure the right to work and the right to 
health among workers who are vulnerable to poverty 
caused by a health shock.

It was identified that income loss was greater for 
non-standard and self-employed workers than for 
standard workers, when hospitalized. It should be 
noted that while income loss was seen in groups of 
non-standard working women and self-employed 
men when the length of hospitalization was 7 days 
or less, a statistically significant income loss was also 
observed among non-standard working males when 
the stay was extended beyond 14 days. Previous stud-
ies also revealed a greater income loss among work-
ers who experienced serious diseases such as cancer, 
especially those who were non-standard workers or 
low-income earners [7, 24]. Meanwhile, Sparrow 
et al. [25] reported a greater income loss due to wors-
ening health among non-standard workers (-226.8 
%) and the self-employed (-53.7 %), who were not in 
a low-income bracket [25]. A study in Korea found 
that non-standard workers who experienced a health 
shock are more likely to lose their jobs than standard 
workers [16]. The differential effect on income loss 
by employment status, even for those not belonging 
to low-income workers, may reflect differences in the 
type of work by employment status and availability 
of a workplace welfare system, such as a paid leave. 
Non-standard workers with precarious labor can 
experience unemployment when they are sick, with-
out the ability to take a leave of absence to recover 
their health [26].
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Especially among wage earners, income loss due to 
hospitalization occurred mainly among non-standard 
working females. These findings are consistent with 
previous studies that reported a greater income gap for 

women than for men when workers get sick, or that only 
women showed a loss of income [5, 27–29]. It is worth 
noting that, in this study, despite the average length of 
hospitalization by gender being longer for men than for 

t0= Income for the year of hospitalization – average income for three years before hospitalization, t0+1= Income for the following year of 
hospitalization – average income for three years before hospitalization, t0+2= Income after 2 years of hospitalization – average income 
for three years before hospitalization.

Fig. 2 Change of income loss  (t0,  t0+1,  t0+2) by employment arrangement and gender
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women and the higher risk of male workers’ disabilities, 
women’s loss of income was greater. This can be seen 
from a labor-social context in Korea, which has a par-
ticularly high rate of non-standard work among women 
compared to men and the highest income gap among 
OECD member countries. According to the ratio of non-
standard workers by gender in Korea, the proportion of 
non-standard workers among total wage earners is quite 
high at 45 % for women, compared with 29.4 % for men 
in 2019 [30]. The proportion of non-standard workers 
among female workers is higher than that of men, espe-
cially in the form of temporary and part-time employ-
ment with lower income. Moreover, the hourly wage gap 
between male and female workers is 34.1 %, the largest 
among OECD countries [31]. Further, social insurance 
in South Korea, which includes only workers with stand-
ard employment arrangements, hardly protects the pre-
cariously employed. Therefore, it is expected that Korean 
women, particularly women with non-standard employ-
ment arrangements, are higher vulnerable to loss of 
income when they fall sick.

In contrast, income loss was significant only among 
self-employed men. Compared to men, Korean women 
do not easily work as wage workers, especially because 
they get older. During this time, when the spouse runs a 
business, women work as unpaid family workers and sup-
port their husbands’ work [32]. In this study, this possi-
bility cannot be excluded because unpaid family workers 
without income were also included in the self-employed. 
Alternatively, not only wage workers, including regular 
and non-regular workers, but also self-employed women 
have a low average income of female groups such as 
unpaid family workers, which can lead to a flat effect of 
relatively small differences in income loss [13].

In addition to gender and employment status, this 
study confirmed that workers’ income loss is affected 
by general characteristics. Middle-aged people from 
45-65, who were engaged in economic activities, had 
relatively less income loss even if they were hospital-
ized, but elderly workers aged 65 or older lost a greater 
amount of income when hospitalized. In other words, 
elderly workers aged 65 years or older are much vulner-
able to income loss when they fall sick [16]. Regarding 
marital status, male workers lost less income when they 
had a spouse than when they were single or widowed. 
This may be a phenomenon (a presentation), where in 
people endure and earn income even if they are sick 
due to responsibility for their families. Contrary to the 
results of previous studies, income loss occurred less 
when workers with spouses experienced hospitalization, 
which can be understood because this study did not dis-
tinguish between spouses’ working status [16]. In con-
trast, it was insightful that women had opposite results, 

especially among divorced women, where they lived 
alone less than when they had a spouse. This can be due 
to the burden of childcare after divorce, or the economic 
burden of making a living alone. In conclusion, from a 
different perspective, both the large and small groups 
are likely to be at risk, and the group whose income loss 
was greater due to disease means they were at financial 
risk. In contrast, among the groups with relatively less 
income loss, it is predicted that men will continue to 
work with greater presenteeism, and women, for they 
either have childcare, or livelihood burdens. Therefore, 
if a social safety net such as paid sick leave or sickness 
allowance is established, it will not only support income 
loss, but also prevent workers’ aforementioned pres-
entation (working even when sick) and have a positive 
effect on family care in the long term. However, in the 
case of workers without private insurance or for the 
poor, the income loss get more severe.

Based on our findings, blind spots have been identified 
in the social security system for workers in the Korean 
labor market, who are in a complex crisis involving both 
health and unemployment. While many OECD coun-
tries have sickness benefits systems to ensure that work-
ers take a fully  rest during illnesses and recover from 
disease, such benefits are not available in South Korea, 
except for public officials. Several studies have reported 
positive effects of sickness benefits or paid sick leave that 
mitigate workers’ income loss, allowing them to  take a 
rest, and, consequently, improve labor productivity [27, 
33, 34]. Such benefits also allow the provision of timely 
treatment that in turn contributes to the maintenance 
and improvement of workers’ physical and mental health 
[35–37]. Given the current lack of a system to protect 
Korean workers from income loss (e.g., sickness benefits, 
paid sick leave) it is imperative to consider introducing 
and implementing the relevant system. Since non-stand-
ard workers and the self-employed are especially vulner-
able to income loss, as they have no annual or monthly 
leaves at workplaces, it is critical to take a step-wise 
approach by setting priorities among groups while intro-
ducing the system. Australia and New Zealand have sick-
ness benefits for the low-income group, and Germany 
implemented sickness benefits for the low-income group 
during the initial phase of introduction, followed by 
expansion of coverage in a step-wise manner. Switzerland 
operates and manages a separate sickness benefit system 
for the self-employed.

Based on the results of this study, an extended ver-
sion of the WHO definition of the UHC may be pro-
posed. As mentioned earlier, the meaning of  UHC is to 
maintain and improve individuals’ health and address 
health inequality; therefore, it should be able to move 
beyond just medical costs and include the costs that can 
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arise indirectly. Despite the widespread implications of 
the UHC concept, many countries have designed their 
UHC to cover only direct medical costs. Economic costs 
must be considered in addition to medical costs, and the 
demographic characteristics and vulnerability of various 
groups should be taken into account from a social per-
spective. With the onset of the COVID-19 pandemic, 
workers who have to be worriedy about their livelihoods 
are pointing out that it is difficult to take a  rest in real-
ity, paying attention to the role of social protection such 
as "sickness benefits." While infectious diseases spreads, 
such as COVID-19, sickness benefits have the follow-
ing two key functions: 1) to ensure workers’ right to 
take a rest, and 2) to prevent social problems such as the 
spread of infectious diseases. For example, tuberculosis 
(TB), a typical infectious disease with a long treatment 
period, increases the risk of poor TB treatment out-
comes, exacerbates poverty, and contributes to sustaining 
TB transmission. Thus, it was noted that social protec-
tive interventions that prevent or mitigate other financial 
risks associated with TB, including income losses and 

non-medical expenditures such as transportation and 
food, are also important [38].

Figure 3 shows the UHC double cube model presented 
by the authors, in which the blue cube shows the cover-
age of direct costs for existing health care expenditures, 
and the orange cube shows the coverage of indirect costs 
for social protection. In the blue cube, the three aspects 
describe who gets covered, what services are covered, and 
how much coverage those services receive from the WHO 
[2]. It is suggested that the orange cube consists of three 
smaller cubes with an extended concept. The first is the 
income loss cost arising from diseases of workers. Specifi-
cally, it is classified by the entity that compensates for the 
loss of income. For example, “paid sick leave” in which the 
user pays for some of the lost income and the workplace 
compensates for the rest, and the “sickness benefits” that 
compensate for workers’ income loss in the country. The 
second cube is the case where it is found permanently 
unearned, even though it is supported for ongoing medi-
cal expenses and income after the outbreak of the disease, 
and is a part that can primarily be guaranteed through the 

Fig. 3 Universal health coverage (UHC) double cube model
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payment of a “disability pension” in social security pen-
sions. The last cube indicates transportation costs, care 
costs, and other expenses that are not directly related to 
medical care. The extended concept of the UHC could 
take a step closer to bridging the health gaps that arise 
across the entire healthcare industry, as a system that can 
realize both universality and equity.

Limitations
This study had several limitations. First, the disease 
severity was not considered. The KoWePS did not pro-
vide information on medical expenses or the diagnosis of 
diseases. However, as the data differentiated the length 
of hospital stay into short -and long-term, the length of 
hospitalization was used as a proxy for disease severity. 
Second, the study did not consider moderating factors 
such as private health insurance, social support, or use 
of non-income properties that a worker may use while 
being sick, except for the private health insurance used 
as a control factor in this study. Nevertheless, it is true 
in Korea that the greatest support during a worker’s sick-
ness comes from a workplace support system or private 
insurance. Finally, there was a limitation to conduct more 
robust comparison across different types of workers and 
gender by performing stratification analysis rather than 
interaction analysis between hospitalization experience 
and work type or gender. Thus, in future studies, it is 
necessary to verify a clear causal relationship between 
income loss and the interaction terms of work type, gen-
der, and hospitalization experience using sufficient num-
ber of samples.

Conclusion
It is meaningful that this study confirmed indirect costs 
for loss of income through empirical analysis and pro-
posed an extended concept of the UHC, as well as show-
ing that support for workers’ access to medical care and 
medical expenses needs to be protected. As a results of 
this study, it was confirmed that if a worker is hospital-
ized for more than  2 weeks,  it can affect  income loss 
until the following year, as shown in prior studies that 
observed a long-term effect of loss of income [6, 12, 13]. 
Therefore, based on the present findings, it is reason-
able to propose an alternative plan to secure at least a 
two-week service-guarantee period as part of develop-
ing Korea’s paid sick leave or sickness benefit system. 
Several OECD countries benefit from at least two weeks 
of payment for sickness benefits [39]. Furthermore, it 
was confirmed that it is urgent to establish a system to 
protect all workers, including the vulnerable  workers, 
considering there are extreme disparities in the labor 
market based on employment arrangements and gen-
der. Based on the present findings, it is believed that 

introducing a paid sick leave or sickness benefits system 
for the entire population, including non-standard work-
ers, self-employed workers, and standard women, will 
be necessary to implement the UHC. Thus, it is critical 
for the Korean government to continuously intervene 
and undertake efforts to ensure universal health pro-
tection to fight the resulting poverty, and address the 
income and health gaps.
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