
1. Introduction

The implications of economic activity are not only economic satis-

faction but also involve daily work and decisions, sharing experiences

with others, setting goals, and achieving activities.1 This results in the

preservation of an individual’s cognitive function,2 recognition of posi-

tive subjective health,3 and prevention of individuals’ mental health.4

According to the Organization for Economic Co-operation and

Development (OECD) statistics, the unemployment rate for the

middle-aged and elderly population has declined from 5.8% to 4.5%

over the past 5 years. However, the unemployment rate in Korea ex-

ceeded to 3.0% in 2019 and exceeded to 3.6% in 2021.5 Over the past

3 years, the unemployment rate for the middle-aged and elderly

population has increased from 2.9% in 2019 to 3.3% and 3.7% in

2020 and 2021, respectively.6

Amidst restrictions on the economic activities of middle-aged and

elderly groups in our society, the impact of non-economic activities on

individuals is increasing. Holmes and Rahe’s social adaptation measures

listed the factors that caused changes in individual daily lives; non-eco-

nomic activities ranked sixth after spousal death, divorce, imprison-

ment, marital separation, and death of non-spouse family members.7

In fact, non-economic activities have caused a decrease in in-

come, resulting in financial pressure and mental stress,8 leading to

death from drinking-related diseases, circulatory machinery dis-

eases, malignant tumors, and suicide.9,10 In addition, non-economic

activities of middle-aged and older people cause deterioration of

health, which is a limiting factor in starting economic activities. Jusot

et al. found that based on the participant’s health status, women

groups with a smoking habit and was obese experienced 1.7 times

more difficulty in starting economic activities than the healthy groups,

and men groups who smoked experienced 1.8 times more difficulty

in starting economic activities than the healthy groups.11

Therefore, based on prior studies suggesting that poor health in-

creases economic activity restrictions11 and the negative impact of eco-

nomic activity restrictions on individuals,12,13 this study aimed to iden-

tify the association between restrictions on economic activity due to

health conditions in middle-aged and older populations and mortality.

2. Materials and methods

2.1. Data source

The data used for the analyses were derived from the Korean
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Longitudinal Study of Aging (KLoSA) from 2006 to 2016. As a study

that possesses both the strengths of cross-sectional and time-series

data, the KloSA was conducted by repeatedly surveying identical

content for the same respondents every year. Thus, all variables sur-

veyed by the KloSA were repeatedly measured from the first to the

fourth waves to collect observation cases at multiple points in time.

This biennial survey involves multistage stratified sampling based on

geographical areas and housing types across Korea. Participants

were selected randomly using multistage stratified probability sam-

pling to create a nationally representative sample, excluding Jeju Is-

land, of community-dwelling Koreans aged 45 and older.

Participant selection was performed by the Korea Labor Insti-

tute, including individuals from both urban and rural areas. In case of

refusal to participate, another participant was selected from an ad-

ditional, similar sample from the same district.

In the first baseline survey in 2006, 10,254 individuals from

6,171 households (1.7 per household) were interviewed. There were

292 individuals with cancer. The second survey, in 2008, followed up

with 8,675 participants, who represented 86.6% of the original

panel. The third survey, in 2010, followed up with 8,229 participants,

who represented 81.7% of the original panel. The fourth survey, in

2012, followed up with 7,813 participants, who represented 80.1%

of the original panel. The fifth survey, in 2014, followed up with

8,387 participants (including 920 new participants), who repre-

sented 80.4% of the original panel. The sixth survey, in 2016, fol-

lowed up with 9,913 participants (including 878 new participants),

who represented 79.6% of the original panel.

To investigate the association between restrictions on economic

activity due to health conditions and mortality, among 10,254 indi-

viduals who were registered in the KLoSA, we excluded 35 respon-

dents who did not respond. Finally, we included 10,219 participants

at the baseline.

2.2. Independent variables

Restriction on economic activity due to health conditions was

assessed by the response to the following question at baseline (1st

KLoSA) by a yes/no response to the question: “Do you have difficul-

ties with your current economic activities because of health condi-

tions?”

2.3. Dependent variables

Death (all-cause mortality) over a maximum follow-up period of

10 years was determined by death certificates and a coroner’s report.

2.4. Control variables

2.4.1. Socioeconomic and demographic factors

The age group was divided into four categories: 45–54, 55–64,

65–74, and � 75 years. Educational level was categorized into four

groups: elementary school or lower, middle school, high school, and

college or higher. Gender was categorized as either male or female.

Residential regions were categorized as urban (Seoul, Daejeon,

Daegu, Busan, Incheon, Kwangju or Ulsan) and rural (not classified as

a city). Marital status was divided into two groups: married or single

(including separated, divorced). Current economic activity was cate-

gorized into yes or no, and health insurance was categorized into

national health insurance and medical aid.

2.4.2. Health status and behavioral factors

Smoking status was categorized into three groups: never, for-

mer smoker and smoker. Alcohol use was also divided into three

groups: never, former drinker and drinker. Finally, the number of

chronic diseases (hypertension, diabetes, osteoarthritis, rheuma-

toid arthritis, cancer, chronic pulmonary disease, liver disease,

cardiovascular disease, and cerebrovascular disease) was included

as a covariate in our analyses.

2.5. Analytical approach and statistics

Chi-square and log rank tests for the Kaplan Meier curve as well

as Cox proportional hazards models, were used to analyze the asso-

ciation between restriction on economic activity due to health con-

ditions and mortality. Using Cox proportional hazards models, ad-

justed hazard ratios (HRs) and 95% confidence intervals (CIs) were

calculated to assess the association between economic restriction

due to health conditions and mortality. Survival time, measured as

the time interval between the date of enrollment and the date of

death or censoring (up to eight years), was the outcome variable. For

all analyses, the criterion for statistical significance was p � 0.05,

two-tailed. All analyses were conducted using the SAS statistical soft-

ware package, version 9.4 (SAS Institute Inc., Cary, NC, USA).

2.6. Ethics approval

Approval from an ethics committee is not required to analyze

encrypted claim data.

The study protocol was reviewed and approved by the KOSTAT

(Statistics Korea), approval number 33602.

The survey of the Korean Longitudinal Study of Aging (KLoSA)

was approved by the Institutional Review Board of the Korea Centers

for Disease Control and Prevention. In addition, as the KLoSA data-

base is released to the public for scientific use, ethical approval was

not needed for this study.

3. Results

Table 1 shows the general characteristics of the participants in

identifying the relevance between the restrictions of economic ac-

tivity due to health conditions and mortality. The mortality rate of

the 10,219 subjects was 14.6% (1,488 individuals). Regarding the re-

striction on economic activities due to health conditions, 24.7%

(2,521 individuals) answered “Not at all,” and the resulting death

rate was 6% (152 individuals). The number of respondents who an-

swered “Probably not” stood at 41.1% (4,199 individuals), and their

death rate was 10.8% (453 individuals). The number of respondents

who answered “Probable” stood at 23% (2,347 individuals), and

their death rate was 19% (445 individuals). The number of respon-

dents who answered “Very probable” stood at 11.3% (1,152 indi-

viduals), and their mortality rate was 38% (438 individuals). At pre-

sent, 38.7% (3,950 individuals) are economically active, and the

death rate in this group is 6.5% (256 individuals). The number of eco-

nomically inactive groups was 61.4% (6,269 individuals), and their

mortality rate was 19.7% (1,232 individuals).

Figure 1 shows the Kaplan-Meier curve. Results of log-rank test

represented a significant difference in survival probability of the

fourth groups for restriction on economic activity due to health con-

ditions (p < .0001).

Table 2 shows the results of the correction of other control vari-

ables to determine the relevance of restrictions on economic activity

due to health conditions and mortality. Compared to those who re-

sponded “Not at all” to restricted economic activities due to health

conditions, those who answered “Very probable” had a high mortal-
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Figure 1. Kaplan Meier curve for death.

Table 1

General characteristics of subjects included for analysis.

Total Mortality

N % No % Yes %
p-value

Restriction on economic activity due to health condition < .0001

Very probable 1,152 11.3 0,714 62.0 438 38.0

Probable 2,347 23.0 1,902 81.0 445 19.0

Probably not 4,199 41.1 3,746 89.2 453 10.8

Not at all 2,521 24.7 2,369 94.0 152 06.0

Age < .0001

45–54 3,288 32.2 3,187 96.9 101 03.1

55–64 2,789 27.3 2,580 92.5 209 07.5

65–74 2,672 26.2 2,171 81.3 501 18.8

� 75 1,470 14.4 0,793 54.0 677 46.1

Education < .0001

� elementary school 4,801 47.0 3,753 78.2 1,0480, 21.8

Middle school 1,656 16.2 1,500 90.6 156 09.4

High school 2,705 26.5 2,504 92.6 201 07.4

� college 1,057 10.3 0,974 92.2 83 07.9

Gender < .0001

Male 4,452 43.6 3,657 82.1 795 17.9

Female 5,767 56.4 5,074 88.0 693 12.0

Residential region < .0001

Urban 6,648 65.1 5,791 87.1 857 12.9

Rural 3,571 34.9 2,940 82.3 631 17.7

Marital status < .0001

Married 7,937 77.7 7,014 88.4 923 11.6

Single (including separated, divorced) 2,282 22.3 1,717 75.2 565 24.8

Current economic activity < .0001

Yes 3,950 38.7 3,694 93.5 256 06.5

No 6,269 61.4 5,037 80.4 1,2320, 19.7

Health insurance < .0001

National health insurance 9,579 93.7 8,252 86.2 1,3270, 13.9

Medical aid 0,640 06.3 0,479 74.8 161 25.2

Smoking status < .0001

Never 7,275 71.2 6,353 87.3 922 12.7

Former smoker 0,976 09.6 0,750 76.8 226 23.2

Smoker 1,968 19.3 1,628 82.7 340 17.3

Alcohol use < .0001

Never 3,872 37.9 3,397 87.7 475 12.3

Former drinker 0,687 06.7 0,496 72.2 191 27.8

Drinker 5,660 55.4 4,838 85.5 822 14.5

Number of chronic disease* < .0001

0 5,362 52.5 4,824 90.0 538 10.0

1 2,967 29.0 2,476 83.5 491 16.6

2 1,309 12.8 1,010 77.2 299 22.8

� 3 0,581 05.7 0,421 72.5 160 27.5

Total 10,2190 100.00 8,731 85.4 1,4880, 14.6

* Hypertension, diabetes, cancer, chronic obstructive pulmonary disease, liver disease, cardiovascular disease, cerebrovascular disease and arthritis.



ity rate of 2.376 times (HR: 2.376, 95% CI: 1.933–2.920, p-value <

.0001). Those who answered “Probable” had a high mortality rate of

1.408 times (HR: 1.408, 95% CI: 1.154–1.718, p-value: 0.0001) than

“Not at all” group. Those who answered “Probably not” had a high

mortality rate of 1.087 times. However, the difference was not statis-

tically significant. According to the current economic activity status,

the activity group’s mortality rate was 0.614 times (HR: 0.614, 95%

CI: 0.526–0.716, p-value < .0001) lower than the inactivity group’s

mortality.

Table 3 shows the results of a correction analysis to analyze the

relevance of economic activity restrictions due to health conditions

and mortality rates based on current economic activity. In the group

with current economic activity, the death rate of the group that re-

sponded “Very probable” was 1.586 times higher (HR: 1.586, 95% CI:

0.872–2.883, p-value 0.131) than that of the group that responded

“Not at all” to restricting economic activities due to health condi-

tions; however, the difference was not statistically significant. In the

group with non-economic activity, the death rate of the group that

responded “Very probable” was 2.345 times higher (HR: 2.345, 95%

CI: 1.856–2.963, p-value < .0001) than that of the group who re-

sponded “Not at all to restricting economic activities due to health

conditions, which was statistically significant.

4. Discussion

According to OECD, the unemployment rate of middle-aged and

older adults aged 45 years or older is increasing worldwide.5 More-

over, 15.7% of middle-aged and older people in Korea are unable to

engage in economic activities despite their desire for economic ac-

tivities.6

Under these circumstances, various studies8,10 have been con-

ducted on the relationship between unemployment and unhealthy

status. Therefore, this study analyzed the link between economic

activity restrictions and mortality rates due to the health conditions

of middle-aged and elderly people in Korea.

To summarize the results of this study, the mortality rate of
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Table 2

Adjusted effect between restriction on economic activity and risk of mortality.

Mortality

HR 95% CI p-value

Restriction on economic activity due to health condition

Very probable 2.376 1.933 2.920 < .0001

Probable 1.408 1.154 1.718 0.001

Probably not 1.087 0.899 1.313 0.390

Not at all 1.000

Age

45–54 1.000

55–64 1.812 1.417 2.318 < .0001

65–74 3.702 2.924 4.687 < .0001

� 75 9.053 7.088 11.5630 < .0001

Education

� elementary school 1.421 1.118 1.806 0.004

Middle school 1.128 0.861 1.477 0.382

High school 1.055 0.816 1.365 0.681

� college 1.000

Gender

Male 2.404 2.063 2.802 < .0001

Female 1.000

Residential region

Urban 1.000

Rural 1.258 1.132 1.398 < .0001

Marital status

Married 1.000

Single (including separated, divorced) 1.430 1.258 1.625 < .0001

Current economic activity

Yes 0.614 0.526 0.716 < .0001

No 1.000

Health insurance

National health insurance 1.037 0.875 1.228 0.676

Medical aid 1.000

Smoking status

Never 1.291 1.087 1.533 0.004

Former smoker 1.416 1.219 1.644 < .0001

Smoker 1.000

Alcohol use

Never 1.000

Former drinker 1.091 0.916 1.300 0.331

Drinker 1.122 0.978 1.287 0.100

Number of chronic disease*

0 1.000

1 0.991 0.873 1.125 0.884

2 1.186 1.021 1.378 0.026

� 3 1.204 0.996 1.455 0.055

Controlled variables: Age, Education, Gender, Residential region, Marital status, Current economic activity, Health insurance, Smoking status, Alcohol use,

Number of chronic diseases.

* Hypertension, diabetes, cancer, chronic obstructive pulmonary disease, liver disease, cardiovascular disease, cerebrovascular disease and arthritis.



groups with restricted economic activity due to health conditions

was higher than that of the other groups, particularly those with

non-economic activities.

The results of this study were consistent with those of previous

studies,9,14,15 and groups with limited economic activity had a higher

mortality rate than those with chronic diseases, accidents, and in-

creased violence.16

Factors that contributed to the high death rates of middle-aged

and elderly people who are not economically active due to restric-

tions on economic activities were decreased incomes,17 lack of col-

lective activities,18 chronic diseases caused by restricted social ac-

tivities,15 and poor health due to environmental factors at work.19

In addition, the increase in depression and frustration caused by the

inability to perform economic activities despite the desire for eco-

nomic activities led to death in some cases.20

According to previous studies, the current Korean middle-aged

and elderly population was found to have a higher mortality rate due

to chronic diseases, suicide, and pneumoconiosis, similar to previous

studies15,19,20 compared to other age groups.21 The reason for the

high death rate was the high retirement rate of middle-aged and el-

derly Koreans compared to other countries,22 and the reemploy-

ment rate was significantly lower than that in other countries.23 In

addition, statistical data6 showed that the employment rate of mid-

dle-aged and old-aged Korean companies continued to decrease. At

the same time, a high percentage of “voluntary unemployment”

among middle and high-aged groups in Korea who fail to engage in

economic activities despite their high desire for economic activities,

and eventually an increase in suicides and the occurrence of chronic

diseases contributed to the increase in mortality rate.21

It has been shown, however, that the health status of economi-

cally inactive middle-aged and older groups is improved if they are

provided with opportunities for social participation, such as economic

activities, due to restrictions on economic activities.24 Caplan et al.

found that interventions for reemployment among the unemployed

had positive effects on mental health, such as overcoming anxiety and

depression, and increased self-esteem and quality of life by generat-

ing high-quality reemployment in terms of income and job satisfac-

tion.25 Therefore, this study suggests that restrictions on economic ac-

tivity will reduce the mortality rate of economically inactive groups by

providing them with opportunities such as social activities.

Unlike previous studies focusing on economic activity restric-

tions and their associations with suicide rates or health problems,

388 J. M. Yang, J. H. Kim

Table 3

Adjusted effect between restriction on economic activity and risk of mortality by current economic activity.

Mortality

Group with current economic activity Group with non-economic activity

HR 95% CI p-value HR 95% CI p-value

Restriction on economic activity due to health condition

Very probable 1.586 0.872 2.883 0.131 2.345 1.856 2.963 < .0001

Probable 1.366 0.907 2.057 0.135 1.357 1.077 1.710 0.010

Probably not 1.263 0.901 1.770 0.176 0.999 0.796 1.254 0.996

Not at all 1.000 1.000

Age

45–54 1.000 1.000

55–64 1.652 1.128 2.419 0.010 1.743 1.251 2.429 0.001

65–74 3.740 2.528 5.531 < .0001 3.356 2.458 4.583 < .0001

� 75 9.214 5.646 15.0370 < .0001 8.426 6.163 11.5200 < .0001

Education

� elementary school 2.480 1.409 4.365 0.002 1.204 0.925 1.567 0.167

Middle school 1.380 0.746 2.553 0.305 1.034 0.766 1.397 0.827

High school 1.689 0.972 2.938 0.063 0.893 0.666 1.198 0.450

� college 1.000 1.000

Gender

Male 3.306 2.180 5.014 < .0001 2.269 1.921 2.679 < .0001

Female 1.000 1.000

Residential region

Urban 1.000 1.000

Rural 1.381 1.063 1.796 0.016 1.231 1.095 1.383 0.001

Marital status

Married 1.000 1.000

Single (including separated, divorced) 1.722 1.178 2.516 0.005 1.398 1.221 1.602 < .0001

Health insurance

National health insurance 1.005 0.513 1.972 0.988 1.045 0.877 1.246 0.619

Medical aid 1.000 1.000

Smoking status

Never 1.139 0.775 1.675 0.508 1.327 1.095 1.610 0.004

Former smoker 1.180 0.862 1.615 0.302 1.479 1.249 1.753 < .0001

Smoker 1.000 1.000

Alcohol use

Never 1.000 1.000

Former drinker 1.356 0.902 2.038 0.143 1.057 0.870 1.284 0.577

Drinker 1.067 0.786 1.447 0.679 1.128 0.966 1.316 0.127

Number of chronic disease*

0 1.000 1.000

1 1.072 0.803 1.430 0.638 0.972 0.844 1.119 0.688

2 1.133 0.734 1.750 0.573 1.184 1.008 1.391 0.040

� 3 1.274 0.670 2.420 0.460 1.184 0.969 1.447 0.099

Controlled variables: Age, Education, Gender, Residential region, Marital status, Health insurance, Smoking status, Alcohol use, Number of chronic diseases.

* Hypertension, diabetes, cancer, chronic obstructive pulmonary disease, liver disease, cardiovascular disease, cerebrovascular disease and arthritis.



this study examined the association between economic activity re-

strictions and mortality due to health problems and an in-depth an-

alysis of economic activity restrictions and non-economic groups. In

addition, the survey can be generalized to Korean adults aged 45

years or older using the KLoSA, which has the advantage of repre-

senting the entire population of survey participants.

Nevertheless, this study has several limitations that should be

considered. First, this study has a subjective bias due to the KLoSA

used in the analysis, mixed with the opinions of the respondents.

Therefore, the research results should be understood while acknowl-

edging the limitations of the objectivity of self-reported data. Second,

individual response characteristics may be associated with restrictions

on economic activity. Not including them in our statistical model can

exaggerate the association of interest. Third, we analyzed longitudinal

data, but the results may reflect an inverse causal relationship be-

tween the constraints of economic activity and all-cause mortality.

5. Conclusion

Based on the 1st to 6th Basic Survey of the KLoSA conducted on

middle-aged people aged 45 or older, this study aimed to determine

the association between restrictions on economic activity due to

health conditions and mortality. This study found that the mortality

rate of groups with economic activity restrictions due to health condi-

tions was higher than that of other groups, particularly those with cur-

rent non-economic activities due to restrictions on economic activi-

ties. Thus, if a policy related to social participation, such as economic

activities, is provided to a group of individuals with non-economic ac-

tivities, the mortality rate for these groups is expected to be lower.
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