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Abstract
Background Retired status has strong associations with mental health factors and involves gender disparities. However, while retirement is known to affect
the mental health of the elderly, large-scale studies examining the impact on mental health by gender are scarce.

Methods This cross-sectional study examined the data of 1,664 participants aged over 65 years old who completed the economic status and mental health
sections of the 6-7th Korean National Health and Nutrition Examination Surveys (2013–2017). We adjusted for covariates (health behavior, sociodemographic
factors) in regression analysis for complex sampling design to calculate regression coe�cients and 95% con�dence intervals of the link between retired status
and mental health. We also assessed which covariates of chronic disease, health behavior, and sociodemographic factors weakened the correlation between
retired status and mental health.

Results Retired status in Korean populations has persisted to negatively impact the incidence of depressive symptoms and thoughts of suicide, even after
adjusting for confounding variables. Regarding mental health, women were affected by retired status to a greater extent than men. Among covariates, health
behaviors and sociodemographic factors were most affected by retired status. Women were more affected by household income, and men were more affected
by drinking behaviors.

Conclusions These results imply that chronic diseases and psychological factors should be managed delicately among the retired elderly, and that there may
be gender differences in retirement adaptation.

Background
Increases in the life expectancy and aging of the population are leading to longer periods of old age, and the resulting higher numbers of people in the aged
population have renewed the focus on studies that explore health-related factors in old age. The importance of employment for the maintenance of health
cannot be overlooked, as workplaces act as key contexts for the formation of the ego and the identity of the self [1].

Retirement, signaling the loss of job functions for the elderly, constitutes the process of stepping away from a career on which the individual has worked for
his/her entire life; adjustments that the individual makes during this period of rapid change can be reasonably inferred to have a signi�cant impact on his/her
health status.

Hugo et al. reported that while retirement was associated with reduced levels of physical and mental fatigue, it was also associated with a higher prevalence
of respiratory diseases, diabetes, coronary artery diseases, and stroke with increasing age [2]. Furthermore, from the perspective of mental health, previous
studies have reported that retirement among the elderly is related to reduced adaptability [3], increased stress [4], and worsened mental health issues such as
depression [5].

A cross-sectional study among Australians reported that retired status is related to depression and anxiety. However, the study was limited in that it failed to
consider the in�uence of depression and anxiety on chronic diseases, given the correlation between chronic disease and retired status [6]. Furthermore, a large-
scale longitudinal study by Song [7] that utilized data from the National Survey of Families and Households reported that retired state was related to the
mental health of the elderly in the United States; however, it only included a covariate of depression symptoms among many mental health-related variables.

The present study was designed to overcome the structural limitations of previous studies, and to understand the gender differences regarding the in�uence of
retired status on the sub-items of mental health among the elderly Korean population. The purpose of this study was to understand whether retired status,
covariates of mental health, and prevalence of chronic disease are related, and whether the covariates of mental health show gender-speci�c patterns using
the cross-sectional data from the 6-7th Korean National Health and Nutrition Examination Surveys (KNHANES VI-VII).

Methods

Study Population And Sampling

This study was carried out using the KNHANES VI-VII data collected between January
2013 and December 2017, from which a representative sample of the Korean population
was obtained using a rolling sampling design involving strati�ed, multi-stage, and
probability cluster sampling. This study was organized by the Ministry of Health and
Welfare in Korea, and the survey items were organized into three domains of health,
nutrition, and health check-up. Details can be found in "The 6-7th KNHANES Sample
Design,” which can be accessed on the KNHANES website at
https://knhanes.cdc.go.kr/knhanes/index.do. The KNHANES annual report, user manual
and guidelines, and raw data are available on request. Out of 39,225 potential
respondents, 10,479 individuals (26.7%) participated in the 6-7th KNHANES surveys. We
excluded 7,812 respondents aged below 65 years old, 1,095 respondents who did not
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provide answers regarding their status of economic activity, and 113 respondents who
were classi�ed as unemployed for reasons other than retirement. Ultimately, responses
from 1,664 respondents were analyzed. After modifying for propensity score matching
(PSM), data from 475 employed people and 95 retired people were utilized in the analysis
(Fig. 1.)

De�nitions Of Retired Status
We de�ned retired status among the respondents of KNHANES VI-VII as being aged older than 65 years and being unemployed due to age of retirement/retired
status.

Mental Health
Perception of stress was classi�ed into three categories: high (as indicated by a response of “very high” or “high”), low (as indicated by a response of “low”)
and almost none (as indicated by a response of “under almost no stress”). Psychiatric diagnosis of depression and experience of suicidal ideation were
recorded by responses of “yes” or “no”; answer selections were based on whether the respondent had received a psychiatric diagnosis of depression and
whether they had considered suicide, respectively.

Chronic Disease
The presence of chronic diseases including hypertension, hyperlipidemia, osteoarthritis, rheumatoid arthritis, diabetes, osteoporosis, pulmonary tuberculosis,
and asthma was noted; respondents answered “yes” if they had been diagnosed by a physician and “no” if they had not.

Covariates
Demographic characteristics such as gender and socioeconomic, lifestyle-related, and health-related characteristics were evaluated as covariates (age, sex,
place of residence, education, marital status, household income, BMI, smoking, drinking, level of physical activity, and subjective perceived health). Sex was
classi�ed as “male” and “female,” and age was treated as a continuous variable. Place of residence was categorized into “rural areas” and “urban areas.”
Education was classi�ed into three categories of “elementary school graduate,” “middle school graduate,” and “high school graduate or higher.” Marital status
was categorized into “residing with spouse” and “not residing with spouse.” Household income level was subject to equalization (dividing the monthly average
household income by the number of members in a household), and then divided into two categories based on monthly average household income. BMI
(kg/m2) was classi�ed according to the World Health Organization’s criteria and then reclassi�ed into three categories: “underweight,” “normal weight,” and
“overweight or obese.” Smoking status was divided into “non-smoker,” “ex-smoker,” and “current smoker.” Drinking habits were divided into four levels: (a) Non-
drinkers, de�ned as not having consumed alcohol in the past year; (b) Drinking once or less per month; (c) Drinking twice or more per month but less than 3
times a week; and (d) drinking more than four times a week. Regular walking was divided into “yes” or “no,” depending on whether the respondent had walked
more than 10 minutes for at least one day in the past week. Subjective health was classi�ed into four categories: “very good” (as indicated by responses of
“very good”), “good” (as indicated by responses of “good”), “moderate” (as indicated by responses of “moderate”), “poor” (as indicated by responses of
“poor”), and "fair” (as indicated by any other responses).

Statistical analysis
KNHANES is a national study that applies both strati�ed cluster sampling and weighted values. Among various analysis methods of complex sampling
designs, this study used strati�cation, clustering, and weighted variables for complex sampling design factors to analyze the data. All analyses were
conducted using SAS version.9.4. (SAS Institute, Cary, North Carolina, USA), and were considered to be statistically signi�cant if p < 0.05. Means and standard
deviations are reported for continuous variables, and means and percentages (%) are reported for categorical variables. This study also utilized PSM to reduce
the baseline differences of comorbidities. Thereafter, PSM was conducted using nearest neighbor matching without replacements for 1:5 matching. We used
the “pscore” and “psmatch2” modules in SAS to calculate propensity scores. Differences in characteristics due to retired status were evaluated using the Rao-
Scott chi-square test or a t-test. We also used a complex sample design regression analysis modi�ed for covariates to calculate regression coe�cients and
95% con�dence intervals (CI), evaluating the sizes of correlation between mental health and retired status. Age, sex, and other covariates were included in all
covariate models as individual covariates, covariate blocks, and full models, and used to calculate the regression coe�cients on retired status.

Ethics Statement
KNHANES VI-VII were conducted by the Korea Center for Disease Control and Prevention (KCDC). All survey protocols were approved by the Institutional
Review Board (IRB) of the KCDC (approval numbers: 2013-07CON-03-4C and 2013-12EXP-03-5C). In 2015, 2016, and 2017, they were carried out without
reviews as per the IRB of the Centers for Disease Control (for state research for public welfare). Informed consent was obtained from all participants when the
surveys were conducted. Original data are publicly available for free on the KNHANES website (http://knhanes.cdc.go.kr) for purposes such as academic
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research. IRB approval was not required for the present study because it did not involve any sensitive information and accessed only publicly available data
from KNHANES (JASENG IRB File No. 2020-03-002).

Results

Participant Characteristics Re�ecting Retired Status (before/after Propensity Matching)
Table 1 summarizes the clinical characteristics of the sample based on PSM. According to standardized bias (%), the clinical characteristics of the retired and
non-retired groups were biased prior to PSM. Although we were not able to calibrate for minor differences, these biases were reduced signi�cantly after 1:5
PSM. After PSM, a total of 570 participants were categorized according to sex (Table 2). Among men (n = 351), the majority of characteristics including the
covariates of mental health did not differ signi�cantly, aside from residence (p = 0.0171) between groups. Among women (n = 219), there were signi�cant
differences only in the household income level (p = 0.0097); however, the general patterns of characteristics were similar to those among men (Table 2).
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Table 1
Characteristics of Korean elderly ≥ 65 years participating in KNHANES VI -VII (2013–2017), before and after PSMa.

Variable Before propensity score matching After propensity score matching

Retired

Statusb

(n = 297)

Employed

Statusc

(n = 1367)

P-value Retired

Status

(n = 95)

Employed

Status

(n = 475)

P-value

Demographic factors            

Gender, n (%)

Male 237(78.56) 766(55.81) < 0.0001 59(55.87) 292(59.12) 0.6311

Female 60(21.44) 601(44.19)   36(44.13) 183(40.88)  

Age (y), n (%) or mean ± SE            

65–69 104(35.98) 639(46.74) 0.0001 42(39.72) 211(43.70) 0.8167

70–74 83(26.52) 392(28.68)   30(32.57) 156(29.88)  

≥75 110(37.50) 336(24.58)   23(27.71) 108(26.42)  

  72.32 ± 4.82 70.01 ± 4.58   72.32 ± 4.82 71.01 ± 4.58  

Residence, n (%)

Rural 38(11.26) 553(36.77) < 0.0001 23(24.21) 116(20.49) 0.4852

Urban 259(88.74) 814(63.23)   72(75.79) 359(79.51)  

Education, n (%)

≤Elementary school graduation 60(20.83) 808(58.59) < 0.0001 51(59.08) 255(55.05) 0.7158

Middle school graduation 30(9.85) 207(15.52)   17(14.51) 86(17.86)  

≥High school graduation 207(69.33) 352(25.88)   27(26.41) 134(27.08)  

Partneredd, n (%)

Yes 253(84.53) 1037(74.25) 0.0002 73(72.58) 358(71.47) 0.857

No 44(15.47) 330(25.75)   22(27.42) 117(28.53)  

Household income levele, n (%)

Low or mid-low 214(72.05) 1174(85.88) < 0.0001 59(61.46) 341(70.09) 0.1637

Mid-upper or high 83(27.95) 193(14.12)   36(38.54) 134(29.91)  

Health-related behaviors

Body mass index (kg/m2), n (%) or mean ± SE

Underweight (< 18.5) 10(4.30) 33(2.54) 0.2624 4(4.60) 10(2.16) 0.3590

Normal (18.5–24.9) 189(62.67) 836(60.72)   55(59.95) 275(57.54)  

Overweight and obese (≥ 25.0) 98(33.03) 498(36.74)   36(35.45) 190(40.30)  

  24.05 ± 2.89 24.00 ± 3.02   24.41 ± 2.78 24.16 ± 3.01  

Smoking status, n (%)

Nonsmoker 116(41.03) 745(54.02) < 0.0001 10(10.53) 238(52.12) 0.8770

a Propensity Score Matching.

b Retired status applies to individuals who were not working as they had reached the age of retirement and had already retired.

c Employed status applies to individuals who were working at least one hour per week for the purpose of income, or working 18 hours or more in a non-
paid family environment.

d Partnered refers to individuals who were residing with their spouses.

e Household income level was calculated by dividing the total household monthly income by the obtained levels and grouping the results into quartiles.

f Regular walking refers to having walked for more than 10 minutes a day for at least one day a week.
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Variable Before propensity score matching After propensity score matching

Retired

Statusb

(n = 297)

Employed

Statusc

(n = 1367)

P-value Retired

Status

(n = 95)

Employed

Status

(n = 475)

P-value

Ex-smoker 153(51.21) 459(33.37)   39(41.05) 188(37.45)  

Current smoker 28(7.77) 163(12.61)   46(48.42) 49(10.43)  

Alcohol consumption, n (%)

Non-drinker 99(34.91) 578(42.04) 0.0082 41(48.65) 198(40.22) 0.3052

≤1 drink/month 63(18.94) 306(21.55)   15(12.86) 98(21.05)  

2 drinks/month to 3 drinks/week 111(37.44) 345(25.78)   31(29.21) 126(27.43)  

≥ 4 drinks/week 24(8.71) 138(10.63)   8(9.28) 53(11.03)  

Regular walkingf, n (%)

No (or Rarely) 39(14.55) 405(29.03) < 0.0001 31(40.34) 149(29.44) 0.3052

Yes (or Regularly) 258(85.45) 959(70.97)   64(59.66) 326(70.56)  

Subjective health, n (%)

Very good 28(9.73) 63(4.87) < 0.0001 7(11.36) 22(11.36) 0.0574

Good 69(21.68) 303(22.05)   18(16.36) 96(16.36)  

Moderate 159(56.35) 659(47.22)   52(52.44) 237(52.44)  

Poor 41(12.24) 342(25.86)   19(19.85) 120(19.84)  

a Propensity Score Matching.

b Retired status applies to individuals who were not working as they had reached the age of retirement and had already retired.

c Employed status applies to individuals who were working at least one hour per week for the purpose of income, or working 18 hours or more in a non-
paid family environment.

d Partnered refers to individuals who were residing with their spouses.

e Household income level was calculated by dividing the total household monthly income by the obtained levels and grouping the results into quartiles.

f Regular walking refers to having walked for more than 10 minutes a day for at least one day a week.
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Table 2
Characteristics of the study population after propensity score matching (Gender disparity included)

Variable Men Women

Retired

Statusa

(n = 59)

Employed

Statusb

(n = 292)

P-value Retired

Status

(n = 36)

Employed

Status

(n = 183)

P-value

Demographic factors            

Age (y), n (%) or mean ± SE            

65–69 31(49.95) 156(55.02) 0.4898 11(26.76) 55(27.32) 0.9617

70–74 18(35.07) 93(31.96)   12(29.41) 63(26.88)  

≥75 10(14.98) 43(13.02)   13(43.83) 65(45.80)  

  70.25 ± 4.44 70.12 ± 4.04   72.72 ± 5.39 72.74 ± 4.49  

Residence, n (%)            

Rural 16(25.24) 82(24.42) 0.0171 7(23.26) 34(14.81) 0.3735

Urban 43(74.75) 210(75.58)   29(76.74) 149(85.19)  

Education, n (%)            

≤ Elementary school graduation 21(35.25) 108(37.44) 0.2949 30(85.44) 147(80.53) 0.7376

Middle school graduation 16(24.77) 78(28.20)   1(1.53) 8(2.91)  

≥ High school graduation 22(36.97) 106(34.36)   5(13.03) 28(16.56)  

Partneredc, n (%)            

Yes 57(97.41) 272(94.22) 0.8657 16(41.14) 86(38.58) 0.8061

No 2(2.59) 20(5.78)   20(58.86) 97(61.42)  

Household income leveld, n (%)            

Low or mid-low 36(61.39) 188(60.78) 0.9351 23(61.54) 153(83.56) 0.0097

Mid-upper or high 23(38.61) 104(39.22)   13(38.46) 30(16.44)  

Health-related behaviors            

Body mass index (kg/m2), n (%) or mean ± SE

Underweight (< 18.5) 2(4.70) 7(2.72) 0.7643 2(4.48) 3(1.36) 0.1555

Normal (18.5–24.9) 35(56.95) 173(59.34)   20(63.75) 102(54.93)  

Overweight and obese (≥ 25.0) 22(38.35) 112(37.94)   14(31.77) 78(43.71)  

Smoking status, n (%)            

Nonsmoker 11(19.74) 60(21.16) 0.9159 35(98.03) 178(96.91) -

Ex-smoker 38(64.74) 185(61.76)   1(1.97) 3(2.29)  

Current smoker 10(15.52) 47(17.08)   0(0.00) 2(0.80)  

Alcohol consumption, n (%)            

Non-drinker 15(26.65) 79(22.61) 0.5269 26(76.50) 119(66.67) 0.2881

≤1 drink/month 9(13.34) 52(18.44)   6(12.26) 46(24.81)  

a Retired status applies to individuals who were not working as they had reached the age of retirement and had already retired.

b Employed status applies to individuals who were working at least one hour per week for the purpose of income, or working 18 hours or more in a non-
paid family environment.

c Partnered refers to individuals who were residing with their spouses.

d Household income level was calculated by dividing the total household monthly income by the obtained levels and grouping the results into quartiles.

e Regular walking refers to having walked for more than 10 minutes a day for at least one day a week.
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Variable Men Women

Retired

Statusa

(n = 59)

Employed

Statusb

(n = 292)

P-value Retired

Status

(n = 36)

Employed

Status

(n = 183)

P-value

2 drinks/month to 3 drinks/week 28(47.68) 112(41.14)   3(5.83) 14(7.62)  

≥4 drinks/week 7(12.33) 49(17.81)   1(5.41) 4(1.90)  

Regular walkinge, n (%)            

No (or Rarely) 16(31.94) 77(22.77) 0.1641 15(50.98) 72(39.10) 0.2845

Yes (or Regularly) 43(68.06) 215(77.23)   21(49.02) 111(60.90)  

Subjective health, n (%)            

Very good 4(8.31) 18(5.39) 0.7720 3(15.22) 4(1.76) 0.0045

Good 12(18.36) 66(23.47)   5(13.84) 30(15.39)  

Moderate 33(53.56) 146(49.73)   19(51.02) 91(49.91)  

Poor 10(19.77) 62(21.41)   9(19.92) 58(32.94)  

a Retired status applies to individuals who were not working as they had reached the age of retirement and had already retired.

b Employed status applies to individuals who were working at least one hour per week for the purpose of income, or working 18 hours or more in a non-
paid family environment.

c Partnered refers to individuals who were residing with their spouses.

d Household income level was calculated by dividing the total household monthly income by the obtained levels and grouping the results into quartiles.

e Regular walking refers to having walked for more than 10 minutes a day for at least one day a week.

Relationship Between Retired Status And Mental Health
Overall, stress perception was low in the retired group, with men and women demonstrating similar trends in this regard. On the other hand, differences were
observed for the incidence of depressive symptoms and the presence of suicidal ideation. Regarding the incidence of depressive symptoms, retired status was
more in�uential for women than for men. We were not able to analyze the presence of suicidal ideation among men due to a lack of data; among women, the
odds ratio (OR) was 6.39 (95% CI 0.64–64.48) in Model 2, which was adjusted for age and other variables. This indicates that after adjustment for other
variables such as age, smoking, drinking, education level, household income, and physical activity, retired status signi�cantly exerted a negative in�uence on
the presence of suicidal ideation among women (Table 3).
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Table 3
Association between retirement status and mental health in Korean elderly ≥ 65 years participating in KNHANES VI-VII (2013–2017)

Mental health Unadjusted Model 1b Model 2c

OR (95% CI) a P-value OR (95% CI) P-value OR (95% CI) P-value

Total

Stress perception

Almost none 1   < .0001 1   < 0.0001 1   < .0001

Low 0.66 0.38–1.15   0.67 0.39–1.16   0.68 0.38–1.17  

High 0.64 0.25–1.62   0.64 0.25–1.62   0.61 0.24–1.52  

Depressive symptom incidence

No 1   < .0001 1   < 0.0001 1   < .0001

Yes 3.04 0.61–15.06   2.99 0.60–15.00   3.18 0.67–15.01  

Suicidal ideation

No 1   < .0001 1   < 0.0001 1   < .0001

Yes 2.49 0.25–24.77   2.52 0.27–23.34   3.2 0.36–28.39  

Men

Stress perception            

Almost none 1   < .0001 1   < 0.0001 1   < .0001

Low 0.77 0.20–2.12   0.80 0.40–1.58   0.79 0.39–1.59  

High 0.65 0.39–1.54   0.66 0.20–2.15   0.66 0.20–2.20  

Depressive symptom incidence

No 1   < .0001 1   < 0.0001 1   < .0001

Yes 3.14 0.23-143.01   3.12 0.24–41.46   3.04 0.23–40.72  

Women

Stress perception            

Almost none 1   < .0001 1   < 0.0001 1   < .0001

Low 0.53 0.21–1.37   0.53 0.21–1.33   0.64 0.25–1.65  

High 0.58 0.15–2.25   0.58 0.15–2.31   0.56 0.14–2.31  

Depressive symptom incidence            

No 1   < .0001 1   < 0.0001 1   < .0001

Yes 2.92 0.47–18.29   2.92 0.47–18.31   3.65 0.63–21.34  

Suicidal ideation            

No 1   < .0001 1   < 0.0001 1   < .0001

Yes 2.98 0.25–35.22   2.98 0.24–36.47   6.39 0.64–64.38  

a OR = odds ratio; 95% CI = 95% con�dence interval.

b Model 1 was adjusted by age.

c Model 2 was fully adjusted by age and other environmental factors such as smoking, alcohol consumption, education, household income, physical
activity, duration of sleep, and comorbidities.
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Table 5
In�uence of covariates of the association between retired status and mental health in part

Factors Total Men

Bb se 95% CI P-Value Bb se 95% CI P-Value

Unadjusted 0.035 0.031 -0.026 0.096 0.257 -0.234 0.280 0.455 1.376 < .0001

Age and
gender

0.037 0.031 -0.021 0.097 0.569 -0.207 0.272 0.475 1.390 < .0001

  Somatic healtha                    

    Hypertensiona 0.037 0.031 -0.035 0.097 0.705 -0.236 0.278 0.471 1.412 < .0

    OA + RAa 0.036 0.030 -0.024 0.096 0.321 -0.200 0.268 0.483 1.388 < .0

    DMa 0.037 0.030 -0.023 0.097 0.153 -0.212 0.275 0.471 1.390 < .0

    Osteoporosisa 0.036 0.031 -0.024 0.097 0.676 -0.208 0.271 0.476 1.388 < .0

    All somatic
healtha

0.036 0.030 -0.023 0.095 0.534 -0.210 0.277 0.47 1.398 < .0

  Health-related
behaviora

                   

    Smokinga 0.037 0.031 -0.024 0.097 0.728 -0.207 0.273 0.475 1.392 < .0

    Drinkinga 0.037 0.031 -0.024 0.097 0.638 -0.203 0.275 0.475 1.404 < .0

    BMIa 0.037 0.030 -0.023 0.097 0.495 -0.206 0.271 0.477 1.388 < .0

    Regular exercisea 0.038 0.031 -0.023 0.098 0.432 -0.207 0.273 0.475 1.391 < .0

    All health
behaviora

0.038 0.030 -0.022 0.097 0.600 -0.201 0.274 0.476 1.404 < .0

  Sociodemographic
factorsa

                   

    Household
incomea

0.037 0.031 -0.023 0.097 0.399 -0.210 0.270 0.476 1.381 < .0

    Educationa 0.037 0.031 -0.024 0.097 0.729 -0.212 0.271 0.474 1.382 < .0

    Partnereda 0.038 0.030 -0.022 0.098 0.441 -0.200 0.270 0.481 1.395 < .0

    Urban-rural
gradienta

0.038 0.030 -0.020 0.096 0.472 -0.200 0.270 0.481 1.395 < .0

    All
sociodemographic
factorsa

0.040 0.029 -0.018 0.097 0.313 -0.204 0.267 0.482 1.382 < .0

All covariatesa 0.040 0.028 -0.015 0.095 0.250 -0.205 0.272 0.476 1.394 < .0001

a The in�uence of covariates should be interpreted as the difference in the regression coe�cients of retired status between the model adjusted for age and ge

b All regression coe�cients (B) are for the association between retired status and mental health among Korean elderly, adjusted for listed covariates.

Relationship Between Retired Status And Chronic Disease Incidence
We examined the incidence of chronic diseases according to retired status, aiming to investigate whether retired status would in�uence other physical health
aspects outside of mental health (Table 4). We calculated the OR values using regression analysis, and the results were very similar after adjusting for other
chronic disease factors and demographic factors. In a chronic disease model adjusted for demographic factors and other chronic disease factors, retired
status was correlated with high blood pressure (OR = 0.91; 95% CI = 0.51–1.60), osteoarthritis (OR = 0.73; 95% CI = 0.74–2.74), rheumatoid arthritis (OR = 0.25;
95% CI = 0.03–2.44), diabetes (OR = 0.50; 95% CI = 0.26–0.95), osteoporosis (OR = 0.78; 95% CI = 0.36–1.68), and tuberculosis (OR = 0.57; 95% CI = 0.19–1.74).
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Table 4
Association between retirement status and chronic disease in Korean elderly ≥ 65 years participating in KNHANES VI-VII (2013–2017)

Chronic disease components Unadjusted Model 1b Model 2c

OR (95% CI) a P-Value OR (95% CI) P-Value OR (95% CI) P-Value

Hypertension

No 1   0.728 1   < .0001 1   < .0001

Yes 0.91 0.54–1.54   0.90 0.52–1.54   0.91 0.51–1.60  

Hyperlipidemia

No 1   0.652 1   < .0001 1   < .0001

Yes 1.14 0.64–2.06   1.17 0.65–2.12   1.43 0.74–2.74  

Osteoarthritis

No 1   0.492 1   < .0001 1   < .0001

Yes 0.79 0.41–1.54   0.72 0.36–1.42   0.73 0.38–1.42  

RA

No 1   0.2171 1   < .0001 1   < .0001

Yes 0.27 0.03–2.16   0.26 0.03–2.14   0.25 0.03–2.44  

DM

No 1   0.069 1   < .0001 1   < .0001

Yes 0.56 0.31–1.05   0.53 0.28–0.98   0.50 0.26–0.95  

Osteoporosis

No 1   0.657 1   < .0001 1   < .0001

Yes 0.87 0.47–1.62   0.73 0.35–1.55   0.78 0.36–1.68  

Pulmonary Tuberculosis

No 1   0.294 1   < .0001 1   < .0001

Yes 0.55 0.18–1.69   0.60 0.19–1.90   0.57 0.19–1.74  

Asthma

No 1   0.797 1   < .0001 1   < .0001

Yes 1.179 0.33–4.17   1.16 0.31–4.36   1.22 0.32–4.66  

a OR = odds ratio; 95% CI = 95% con�dence interval.

b Model 1 was adjusted for sociodemographic factors (age, sex, place of residence, education, marital status, household income, BMI, smoking, drinking,
level of physical activity, and subjective perceived health).

c Model 2 was fully adjusted for other chronic disease components (hypertension, hyperlipidemia, osteoarthritis, RA, DM, osteoporosis, pulmonary
tuberculosis, and asthma).

In�uence of covariates in the linear regression analysis on the correlation with retired status and mental health of elderly participants

We evaluated the in�uence of each covariate block (somatic health, health related behavior, and sociodemographic factors) on the correlation between retired
status and mental health after adjusting for age and sex (Table 5). The non-standardized regression coe�cient relating to mental health among elderly men
was − 0.234, which increased slightly after adjusting for age and sex; the non-standardized regression coe�cient relating to mental health among elderly
women decreased slightly to -0.309 after adjusting for age and sex. The negative values present for both men and women indicate that overall, retired status
negatively in�uenced participants' mental health. Non-standardized regression coe�cients were used as a standard of comparison with other variables.
Therefore, adjusting for somatic health, health behavior, and sociodemographic factors, the absolute value of the difference between the two coe�cients
re�ected the differences in effect size of each factor.

Among men, the absolute difference between − 0.207 and the regression coe�cients of each factor re�ected the individual impact; the factor with the most
signi�cant in�uence was health-related behavior, which reduced the connection with mental health by 3%. The variable with the most signi�cant weakening
in�uence among health-related behaviors was alcohol consumption (1.9%). Sociodemographic factors weakened the association with mental health by 1.5%;
two notable individual factors were living with one’s spouse and type of residence, with 3.4% in relevance. Among the physical health variables, only
osteoarthritis and rheumatoid arthritis showed a weakening in�uence (3.5%); the rest of the chronic disease variables did not have much impact.
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Using the same mechanism, we also explored factors that reduced the association with mental health among women; in terms of large categories,
sociodemographic factors reduced the impact by 2.5%, and the physical health and health-related behavior factors did not have much impact. However, we
noted some differences in results when assessing the impact of individual factors. Osteoporosis, one of the sub-items within the physical health variable,
indicated a relatively large impact size of 4.2%. Among sociodemographic factors, household income level had a signi�cant impact of a 22.8% reduction,
whereas other factors were not very impactful.

When comparing results after adjusting for all variables, the association between retired status and mental health among the elderly decreased by 1% among
men and increased by 28% among women. These results indicate that the mental health of men is more heavily impacted by retired status than the mental
health of women.

Discussion
The mental health-related variables that were explored among the elderly in this study were divided into stress perception, psychiatric diagnosis of depression,
and presence of suicidal ideation. Interestingly, they demonstrated different trends in being in�uenced by retired status. The observation that there were lower
levels of stress perception among both men and women after retirement can be interpreted as the participants having previously been in stressful
occupational and/or social environments that they no longer experienced. Furthermore, despite the lack of data as a limitation, retired status generally had a
negative in�uence on the incidence of depressive symptoms and the presence of suicidal ideation.

The results of this study were not too far removed from those of the majority of previous studies with similar objectives. One such study found retirement to
have a negative in�uence on mental health and morale [8], and another study reported that suicide rates were higher after retirement [9].

A major factor that impairs the mental health of the elderly post-retirement is retirement stress, which can be explained using the social stress model [10].
According to the model, retirement stress includes the feeling of loss due to reduced income, changes to daily life, deterioration of status both at home and in
society, loss of self-identity, changes to one’s social network, reduction of meaningful life experiences, and negative attitudes towards retirement [11].

Depression is one of the most common mental health symptoms that the elderly experience due to maladaptation to retirement stress. A study that analyzed
the relationship between retirement and depression among the retired elderly found that retirement led to declines in mental health and expected that lower
retirement satisfaction could lead to depressive symptoms [12]. Furthermore, another study reported that retired individuals experienced higher incidence rates
of various mental illnesses, including depression, compared to those who are employed [13].

We found that changes to the physical and psychological environment due to retirement in�uence mental health and in�uence the occurrence of chronic
diseases. Behncke et al. [14] utilized data from the English Longitudinal Study of Ageing to analyze the various effects of retirement on health results using
non-parametric matching and tool variables (IV), concluding that retirement increases the risk of chronic condition diagnosis by 10%. Particularly, they
reported that retirement raises the risks of cardiovascular disease (4%) and cancer (3–4%) diagnoses, and that it was likely to cause issues in physical activity.
Furthermore, a study by Alvinia found that leaving the labor market has a negative in�uence on chronic disease occurrence in many European countries [15].

In addition to yielding cross-sectional results, this study aimed to discover the most in�uential factors among multiple covariates that were impactful on the
in�uence of retired status on elderly mental health. Among numerous results that can be found in Table 5, some notable points included that alcohol
consumption was the most in�uential covariate among men, and that the sociodemographic block was the most in�uential among women.

Drinking in old age can lead to various geriatric physical conditions, and often causes psychiatric issues [16]. Experiencing a loss of social roles, reduced
economic power, loneliness and alienation, and deaths of spouses after retirement leads to the experience of feelings such as helplessness, isolation, and self-
blame; this may lead to new tendencies to drink or binge drink, or exacerbate existing problematic drinking [17]. Particularly, middle-aged men in Korean
society may experience excessive stress and maladaptation to their post-retirement lives and are likely to engage in problematic drinking [18].

On the other hand, it is important to compare the retirement environment that women face when discussing the issue of retirement for elderly Korean women.
Female Korean retirees comprise a generation that had to construct their own career paths while facing a lack of understanding regarding women’s
employment due to the residue of patriarchal values; as such, they maintained their occupational status amidst social expectations and norms that differed
from those for men, who were praised as work-oriented tendencies were equated with the responsibilities of the breadwinner [19]. Considering the particular
cultural environment that Korean employed women faced, we are able to infer that the in�uence of sociodemographic factors will be signi�cant.

There are two major points of views on elderly retirement. One point of view is viewing retirement as a crisis. In other words, retirement is regarded as a
signi�cant crisis faced during the later half of one’s life, resulting in a loss of status, a loss of self-identity, non-productive leisure time, and the social stigma of
incompetence. On the other hand, the other point of view considers retirement to be a continuous phase of the life cycle. This viewpoint regards retirement as
a predictable process, rather than a crisis that one abruptly faces. Furthermore, this viewpoint does not equate work with life, but instead regards it as a
temporary task at a speci�c stage of life, asserting that retirement is not as signi�cant a crisis as is commonly believed. Reviewing these two contrasting
viewpoints in relation to the cultural characteristics of Korean society and mental health of the elderly, we are able to conclude that in Korea, retirement is likely
to be perceived as a stressful event for the individual instead of as a simple change in environment. This is due to factors such as a comparatively younger
retirement age, a lack of preparation for retirement, involuntary retirement, and weak social safety nets; furthermore, it can also be predicted that post-
retirement adaptation will be relatively di�cult [20].

However, not everyone who retires experiences declines in mental health. Jokela et al. [21] asserts that retirement has a positive in�uence on mental health,
and that legal retirement and early voluntary retirement improve health status and physical functions. In a similar context, Charles et al. [22] found that
freedom from labor via retirement has a positive in�uence on life satisfaction.
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These differences can be attributed to individual vulnerabilities; although the retirees experience stress from retirement, an environmental event, the possibility
of experiencing deteriorated mental health changes depending on the individual’s level of vulnerability. This can be explained using the stress-vulnerability
model. The stress-vulnerability model is useful in understanding the causes and processes inducing mental illnesses through the interaction between
individual vulnerability and environmental stress [23], and existing studies [24, 25] have attempted to approach elderly mental health issues through this
model.

The main advantages of the present study are as follows. First, the health-related survey used in this study was conducted by trained professionals using a
national sample of Koreans in a systematic manner. This study is valuable as it is the �rst study to comprehensively evaluate the effect of retirement on the
mental health status of elderly Koreans on a national level. Another advantage is that we went beyond exploring cross-sectional association by adjusting
factors that could act as confounding variables in the association between retired status and mental health variables to explore the level of in�uence of such
factors on retirement and mental health levels.

However, this study also has the following limitations. First, given the cross-sectional study design, which limits the study to a short and speci�c period of
time, this study can only derive associations rather than causal relationships.

Another limitation of this study is that the response data re�ecting the mental health status of the elderly, such as levels of perceived stress and presence of
suicidal ideation, were self-reported. This is a limitation because self-report surveys can lead to subjective and biased results, which differ from physicians’
diagnoses or diagnostic testing results. Furthermore, these self-report surveys carry the risk of being exposed to memory bias.

Lastly, a clear limitation of this study is the failure to obtain su�cient data for certain factors, which may have led to these factor acting as confounding
variables in the regression analysis despite the fact that this study was carried out based on the results of a national survey. First, when analyzing health-
related behaviors, we were not able to re�ect the elderly female smoker population as there were no smokers among the studied female retirees. Furthermore,
when examining the presence of suicidal ideation as one of the mental health variables, we were not able to examine this factor among men due to a small
sample size. Although we were able to obtain an OR value of 3.2 across both genders, it would be di�cult to compare gender-speci�c differences for this
factor.

Conclusions
Ultimately, the experience of retirement in old age is negatively associated with the mental health of the elderly and health-related behaviors such as drinking
and sociodemographic factors strengthen this negative relationship. These results were more pronounced among women, perhaps due to the characteristics
of Korean culture that re�ect different job perceptions and gender roles for women and men. Follow-up studies should identify the mechanisms underlying
declines in mental health over time during retirement and explore protective factors that can mediate the association between the continuation of retirement
and the deterioration of mental health.
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Figure 1

Flow diagram of inclusion and exclusion of respondents from KNHANES VI-VII (2013-2017).
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