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Health Behavior and Mental Health Status of Middle-Aged Male Workers
Who Experienced Income Changes Due to COVID-19:
A Analysis of Self-employed individuals and Wage Workers

Kim, Juhye' - Heo, Kyunghwa? - Jung, Jinwook®

"Doctor Course Completion, Public Health, Hanyang University, Seoul, Korea
ZProfessor, Occupational Safety and Health Training Institute, Seoul, Korea
*Professor, Department of Medical and Digital Engineering, Hanyang University, Seoul, Korea

Purpose: This study aimed to understand how changes in income due to the COVID-19 pandemic have affected
the health behavior and mental health status of self-employed individuals. Methods: We compared the health
behavior and mental health status of regular wage workers and self-employed individuals with no change in
income, with that of self-employed individuals with reduced income due to the spread of COVID-19. Results:
Smoking status, average amount of smoking per day, changes in the amount of smoking and drinking due to
COVID-19, drinking frequency per year, monthly binge drinking experiences, subjective stress, and suicidal
thoughts experienced by self-employed individuals with decreased income were not only higher than those of
wage workers and self-employed individuals with maintained income, but their happiness index was also lower
than the latter group. Conclusion: This study suggests that the change in total household income due to COVID-19
adversely affects the health behavior and mental health status of self-employed individuals. However,
COVID-19-related policies focus only on economic loss compensation, and the health behavior and mental health
management for self-employed individuals is insufficient. Therefore, it is necessary to establish policies for health
behavior and mental health management of self-employed individuals.
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% 3 A We Y& AEZsH(WHO, 2020) 2.1, £-2
L2k COVID-19 YA F tj 2 5] 08 Fof 97|13 dA S
A" oA 29 DA A2 o2 ARSI o] F A AR}
7+ A4 F716HAE COVID-199] ghihs w2517 9f8) 45
AR HES Fadlste] AuE = s A s
210] AFQ ALE A A7) AAE AYsHA H YAk o] 7
o2 ols) Mol YR, S ASAL AN
5917, AFY mle] Aghat th ol 4-A1 4] G A A,
PYarst 13, 2 29| Aat Fo| o] 2ol Hrk(Ministry of
the Interior and Safety, 2021). 0|5 9 Q]S A|slel= AL3]
A AR 77] A 0 AL -7 Abg]of thekRt Y3 mI Al
R B GG WS AL $EAT FLE oI5 JUA
oSS QS BT HYES 2 F3H= G HArh]o, 2020).
SRR ATLE 20219 AAEGT o] B2 ke
AR} U § 246% 2 F2 ADUHGE (240 - S}
w2 4ol 43.2% = 71 ko, 54174 €] 20221 A
8 DAt e B2 Aol FARET Yk Age
oA 0] 29.2%, Al o] 70.8%0]11, AFHZ = 2007} 3.7%,
30th7} 11.8%, 40t 7} 21.2%, 50t 7} 28.0%, 60t) ©}4ko] 35.2%
2 40~50t)) 2| dAlo] oF Fuke 2}#|81a 913ick(Korea Eco-
nomic Research Institute, 2021; Statistics Korea, 2022). X}
AL Ato] FAE/ QI off= AB AN S| A/ el wet
F8 7|450] 40t o]} A LS o2 A AHol UA F
Fd3o FA A1 wER= Y, 5 3 AR AL HA
oFol AE0] ATy 0 2 2 elo] FZ3Hs A7} 8] o
Ho]th(Yang & Ha, 2020). £t S22 A3 A 799 219
AR 7HA5 D 7RIS BIAE B, o o] AFPAY
A5 @A 7ol HE Y BARES Bl 7t 255 €A
T g ol A AR - itk A PS5t o
2ol B 1t o34 2HF PR 252 Zpol 7} jloH, o] 5 Fa
o4 AR A9 71T B 25 YRR AT R
YA 71T F £5L AYAA B Aol U AL o
= lth(Korea Institute of Health and Social Affairs, 2012).
olo} ol A AT B 25 S AL Y
/o AN AHY AR a L =R HIsl =l ol Az,
TEAITb] An, ot 25 2o =& F o] )1, Al
3oL B A of tigt 2B A= Qs A4 4] - F 414 ol
22 Z 11 Qlth(Lee & Shin, 2012; Park, 2013; Park & Kim,
2013; An & Lee, 2014; Jang et al., 2011; Ko, 2013; Parslow et
al., 2004). Nam (2020)0]) w28 COVID-192 915) 2434 7}

TE GF2RA AT vlo) WRALE, AYLE, TRAE,
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AFY2E, 7H B A B o] B 74k 210 2 ek, 1<)
7H79] HIZEE COVID19 o] AubH o S7hstge
Y2 2A 7Y a8 2.5]8 "olZl 2 o= YeEhyith
o] & &3l COVID-192 213t 25 4 Hlto] of
o] daZ2Ato] sl 2t ARFANAA FE=SH XA LEht:
Qlrh AL o 4 9k COVID-199] a8 A9k 417
ol RAH e e )R o, AuEel Yol W e
COVID-19 T4 o] 5 A Q1 eAte] HIThE-2 6.2%, A1E 2| 2 H|
U B 32% ZI9T, TGS EES DR
FEE73.1%,3.0% 718 A 2 2 el th(Korea Disease
Control and Prevention Agency, 2022). I3t A}3]| 4 7 2] F+
71 B0z ols] W A PARA TP AT WS H O
HA RO A ES AEY A0 FER, B, A2F, &
A%, &5 B¢ 52 =A A% e] 43tE it (Jeon &
Lee, 2020). E3] 1514 72 %7] §ag Aahe 717 Bt
25| g AR 29 A o= ARl vlsl 230l &
A0 T, F8H Shi7a o] BEEE ol Ao
2 UrePdTh(Park & Jang, 2021). 25 ks 7] ohada
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L0h9-2 S FEAIE 5 9l e, Tl Q19 A& WY
E SRR Aol FA A F=3HE v 7RSS A 4= 9L
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o= 2 3l FF= v = 3=, Yang¥} Yoon (2015)°]
2 &5 g4 Qs @73t &S 38T o Qo=
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21 AL 714 o Weke A0 2 AFRETh COVID-190
Y} g YArote] B yo] Bt AL FRujE A
g 74 9%, X\98 B4 2 i B A7ek(Yoon,
Lee, & Cha, 2022) COVID-190] u}-2 Z-2AMH 2} ¢=}2] 1)
Qg E BA, B3| 2 A3 B7HHong & Lee, 2022)2} 28 7
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o] A7 Al 1AL FeHe BAG AT )
H]g A olch. mekA & 7 COVID-199] §-33k A3 4
A% Aoz AAE Pl S 14 gol we 4GNS
qpos AEus Agate) AZeel FAA%0 of
3 Qg | A)=x) Toteta} g,
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2. A2 H

E @7 COVID-192 QI3 251312 A at 24z}
S0 e BAAHE PFwFAG} vl wste] B4}
7] 913l 20219 A GALB A2 AR S B v}
A COVID192 913t 71 5 450 ok HB5HA) ghe 4}
$4 QIR A5G FZENE vl o
2 Aoz 2 o] FABHE AU F 71T F 259
HE} Gl ARl 2 ERA G AA )T F &

So] a7 A YAHOIS 257 AU 2 TRt
HlE BAJstg o m, TAAQ Bae ohewt g,

« g 22A9] COVID19Z I3t AEWBHAE
A YRR, 254 AGGR, 254 499
of W2 QUHEA, 7748 e, COVID-192 Q13 A7)
Wik, HAIA7% D A2 Kol vl mstgict.
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o) wish, AT, AL 5 AR E BE AR H]
84 AFolth
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7}2AFe] ‘COVID-19 &
POz AT F 250 MEF S BE B BE5tel A4
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y-Ke) ()]

B Aprte) dNEAS BE A F e 2557

2R 407t 54.2%, AERA] A GA = 50 7
57.3%, 2574 AY QA= 500 7} 56.4% 2 WkoH,
AH o2 fogafolrt ity <.001). 717 F 259 F$
2547 JF2RAY BF T F 252 67437 Lo| 90
o, 25517 = 7,2009HY oA o] v £-0] 46.7% = 71 =9t
3, 2GR AGYR) B 7T E ASL 6,4347H0] 9]
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BEXE
T FASL 2E4A AFDRAVL PG BT, AEUA
QAR 71 gt BA A 0.2 o@THp <.001). 57
4 A7420) A9 S Lpmry oha S Es o] & o] A59A]
PFERAE 6.7%, 2EHA AFYAHE 6.1%0] BT,

AGYANE 81% 2 U A5 A AF 224
Aol Hlaf A5k U] FA AP h 9L
1] go] £AZ 0.2 o3l 714 skhp < 05). B4 T
SHe AR ML AE A AFRAE326% A5G A

YRR 384%GAT 2574 G T2l 4.4%2 1}
Eh} 2507 QFTEA Hs) 2504 AUt 257

AEZEAN

4 AGYR BT BRG] BT £5AL AU F
Ago] BAH 2 Gol5p 7H ETHp <.001). FHZ)
IFEEA 5 B 135749 il o)
A5 2547 AGYAE B 15970, 2504 494
HS 59 £54A) GFLRA vl 2507
A Yare] FeAzgo] SAHOR FoIsHA Wk
o}, AFANE 2574 4G YA FAol 73 ket
(p<.001). R4 ool el 2564 AF2EA)
85.0%, AE07] R JRLe] 82.3%, AL PR
814%7} &322 sl Ao2 UEh} AAHos g5u|gol
BT AEGR 0k 25712 AU Hla] 2564 o
J:Lf—axu Szulgo] 71 29k, BAH 02 olgt Afo]
9IQITHp <.05). E3t S22 31 Skate] A7k S2ulE
Ei‘ﬁ ‘Aol 49 o} &5 A= HIES A5RA
22227} 7.0%, AE-8-R] G QAT 17.2%, AEZH A 2
P 190%5 A5 4] YA M) A5 RS A
S74 A4 A SFUES 2 o1 FAHOZ FeloA
) et on], aFeA = AgiAre] SFuE
7} 7V B AR UERgThp <.001). Y1 ZSA B A

o

T ALY
=4

250

a2E5fqE

o] i) B-2-2 BT eha S o] 2544 YF2EA
£53%210] vla) 25574 I YAE 9.3% 2574 4G

AR 11.4%2 2557 YFT2A0] H]3) A5 A0 257}
& 2pGYAre] A2 H2AFo] o 24 ¥ ehton], 1%

A= 257 A YA A7 ZLAHo| 1 Be AL
= e, $A4 02§23 Jol7t AL Lhp <.001), o)

7§, BH & A B HAFE BAZOR fol8 %
o7} 911TH(Table 1).
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Table 1. General Characteristics and Health Behavior

Regular wage Self-employed  Self-employed
workers with out ~ with out change ~ with reduced
et Categories change in income in income income orF
(n=2,699) (n=508) (n=1,279) )
n (%) or M£SD n (%) or M£SD  n (%) or M+SD
Age (year) 40~49 1,464 (54.2) 217 (42.7) 558 (43.6) 50.97
50~59 1,235 (45.8) 291 (57.3) 721 (56.4)  (<.001)
Spouse Absence 353 (13.1) 80 (15.7) 193 (15.1) 4.46
Presence 2,346 (86.9) 428 (84.3) 1,086 (84.9) (-108)
Total family annual <24 39(14) 32 (6.3) 95 (7.4) 218.30
income (million won)  24~<48 528 (19.6) 120 (23.6) 395(30.9)  (<.001)
48~<72 1,006 (37.3) 182 (35.8) 481 (37.6)
>72 1,126 (41.7) 174 (34.3) 308 (24.1)
Average income 6,743.4%3,051.6 6,434.61+3,7549 5,664.3+3,579.4  46.59
(<.001)
Subjective health status ~ Very bad 182 (6.7) 31 (6.1) 104 (8.1) 19.28
Bad 1,179 (43.7) 207 (40.7) 541 (42.3) (.013)
Normal 1,223 (45.8) 235 (46.3) 548 (42.8)
Good 111 (4.1) 33 (6.5) 81 (6.3)
Very good 4 (0.1) 2(0.4) 5 (0.4)
Smoking status No 1,819 (67.4) 313 (61.6) 711 (55.6) 52.87
Yes 880 (32.6) 195 (38.4) 568 (44.4) (<.001)
The average amount of 13.5£5.8 15.9+6.7 16.4£7.9 36.58
smoking per day (<.001)
Drinking status No 406 (15.0) 90 (17.7) 238 (18.6) 8.83
Yes 2,293 (85.0) 418 (82.3) 1,041 (81.4) (.012)
Drinking behavior Subtotal 2,293 (100.0) 418 (100.0) 1,041 (100.0)
Drinking frequency per year
Less than once a month 266 (11.6) 51 (12.2) 89 (8.5) 152.32
Once a month 310 (13.5) 47 (11.2) 99 (9.5) (<.001)
2~4 times a month 874 (38.1) 113 (27.0) 297 (28.5)
2~3 times a week 683 (29.8) 135 (32.3) 358 (34.4)
More than 4 times a week 160 (7.0) 72 (17.2) 198 (19.0)
Average intake per drink
1~2 glasses 376 (16.4) 72 (17.2) 149 (14.3) 10.47
3~4 glasses 437 (19.1) 80 (19.1) 186 (17.9) (:234)
5~6 glasses 400 (17.4) 76 (18.2) 168 (16.1)
7~9 glasses 660 (28.8) 112 (26.8) 307 (29.5)
>10 glasses 420 (18.3) 78 (18.7) 231 (22.2)
Monthly binge drinking experience
Do not exist 523 (22.8) 86 (20.6) 216 (20.7) 54.16
Less than once a month 451 (19.7) 88 (21.1) 163 (15.7) (<.001)
Once a month 545 (23.8) 91 (21.8) 215 (20.7)
Once a week 653 (28.5) 114 (27.3) 328 (31.5)
Almost every day 121 (5.3) 39 (9.3) 119 (11.4)

M=mean; SD=standard deviation; TSpouse Absence including spouse death and divorced.

APk YT 254
A YA 39.6%, 2574
2 QI3 ANBEY Fht

AE9 7] YFLEAIE 464%, A5G|
2 AR} 44.8% 2 COVID-19

£547) YFLEATE 1R el

ARRON], T hgoRE ASAA
1, BAHOE o3t Ko7k Ul
Qg g viske w3

A3A7} Bol ZE
T}y <.01). COVID-192
F7HY ek $HE 2504 Y
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2222 11.6%, 2S-SR A AL 15.9%, 257
FUAE 23.1% 2 AEFA] AFTL2R ] vHl3] 255 Xl P°§
AR} 2E7FA 2HY YR7F COVID-192 ¢18) Fko] 2
Shulgo] EhoH, aF A E 2504 AG ARt FHF
S7HE2 25 A AFE2AL] 28 o]0 2 7H 9k,

Aoz godt 2pol7} Q1THp <.001). COVID-192 ¢l
SFFWstE By T o e e A5
B2A7}7.3%, 255A] A DA7F10.0%, 25724 2HG 4R
7} 15.6% 2 AS-8X] AF L2 | H]F| A5G| A LA
9} AE7FA 2HA PR COVID-192 Q18 SFeko] 2735t

Hlgo] E%, AN E 2574 A GALe] SF7F Tt
E2 2ERA YF T2 2v) oo Y woton, &

Ao R folgt ZHo]7} 9 A Th(p <.001)(Table 2).

_,>i

=

o) orm

A e

0

d, AERA AGAL 7.3, 25F L2 AFEAL6.8H R
A5FA] dFE2A ) el 25779 574 AYGA
FEGA 7B DA 504 } A= d‘—“i”ZlTﬂE
AR oR FosHA 7P & Ao 2 LEytth(p <.001).

Los uy 2557 9 UELEX}_J 1.1%, 2593 x}oﬂch}
o] 1.0%7} $8& AY YW 2E7+A G AR AL
21%7F &5 7L Q= AR Yehy, &5 ARG YA
7F 25R/A daZ2A et A GAke]| BlEl oF 28iH = FA|
Aoz FosHA S5 T Wol A A= AS &+ Y
THp <.05). &34 TS 2574 da=2A et A9 A4
1440 BRI, 2504 A AR =1.8- 02 04%
o] Fot £25FA] dFIEAL} A YAl Hlsl 2574 &}
FAALY] S2Eo] TAZ LR FHA MY w2 S
& = Uth(p <.001). 2HeHAYZEE 32 & o] Jl=Alof thsf &
SRA A2 B2 1.9%7} S Aol ek i 36t
AT, 2544 AFEAY 31%, 2574 AFAAY
5.0%7} ‘B2 o] e}t L S8l £5F7A YaLEA ] H]

&g Yol LA S SH U2 A5RA dEIE2A 8 &S5RI &5 AR A7 vl o] woH,
O 7% 214%0°) HPAT, AEFA] AFUYAE 244%, & AP E 2504 AFYIRTE 2572 AFTEA] B
St AGARE 82% 2 A5/A] daI2A00 vlEl & 8 2uf) o F AL S Wl Y AS & QAL TAIH L
S8 AQUASE £5%E AGAATE FUH AEGAE 2 T Hol7k ARk(p <.001). A AL A B ol
ol LA AFANE SEGEAGPIILD 2 S554 JFT2A A3 ABRA 17302 70
AEYAE AR GO M Ho MR Qe AoR  §Yom, A5G AR AT o) 2g 0] 225.0% 2
eIl < 001). LA A55A YIRRAE 75 P ol A5 AGUAL A ool o] o
Table 2. Changes in Health Behavior Due to COVID-19
Regular wage workers Self-employed Self-employed
with out change with out change with reduced
Characteristics Categories in income in income income X (p)
(n=2,699) (n=508) (n=1,279)
n (%) n (%) n (%)

Changes in physical Decreased 1,251 (46.4) 201 (39.6) 573 (44.8) 19.43
activity due to Similar 1,139 (42.2) 238 (46.9) 539 (42.1) (.003)
COVID-19 Increased 244 (9.0) 44 (8.7) 116 (9.1)

Not applicable 65 (2.4) 25 (4.9) 51 (4.0)

Changes in the Subtotal 880 (100.0) 195 (100.0) 568 (100.0) 34.62
amount of smoking Decreased 85 (9.7) 21 (10.8) 50 (8.8) (<.001)
due to COVID-19 Similar 684 (77.7) 141 (72.3) 380 (66.9)

Increased 102 (11.6) 31 (15.9) 131 (23.1)
No response 9 (1.0 2(1.0) 7(1.2)

Changes in the Subtotal 2,293 (100.0) 418 (100.0) 1,041 (100.0) 107.49
amount of drinking Decreased 1,133 (49.4) 142 (34.0) 370 (35.5) (<.001)
due to COVID-19 Similar 888 (38.7) 206 (49.3) 462 (44.4)

Increased 167 (7.3) 42 (10.0) 162 (15.6)
No response 105 (4.6) 28 (6.7) 47 (4.5)
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Table 3. Mental Health and Suicidal Thoughts

Regular wage workers ~ Self-employed  Self-employed

with out change  with out change  with reduced

Characteristics Categories in income in income income orE
(n=2,699) (n=508) (n=1,279) )
n (%) or M£SD n (%) or M£SD n (%) or M£SD
Subjective stress Hardly 323 (12.0) 87(17.1) 139 (10.9) 47.24
Little 1,704 (36.1) 273 (53.7) 713 (55.7) (<.001)
Much 578 (21.4) 124 (24.4) 361 (28.2)
Very Much 94 (3.5) 24 (4.7) 66 (5.2)
Happiness index (1~10 points) 75%1.4 7315 6.8+1.8 96.44
(<.001)
Depression No 2,668 (98.9) 503 (99.0) 1,252 (97.9) 6.54
Yes 31(1.1) 5 (1.0) 27 (2.1) (.038)
Depression score 14123 1421 1.8+£2.7 12.58
(<.001)
Suicidal thoughts experience No 2,647 (98.1) 492 (96.9) 1,215 (95.0) 28.86
Yes 52 (1.9) 16 (3.1) 64 (5.0) (<.001)
Reasons for suicidal thoughts ~ Subtotal 52 (100.0) 16 (100.0) 64 (100.0) 36.90
Financial problem 6 (11.5) 3(18.8) 35 (54.7) (.001)
Relationship problem 3(5.8) 0(0.0) 1(1.6)
Illness or disability 7 (13.5) 4 (25.0) 4 (6.3)
Workplace problem 9 (17.3) 1(6.3) 347)
Loneliness 8 (15.4) 4 (25.0) 9(14.1)
Family problem 4(7.7) 2(12.5) 6(9.4)
Career problem 1(1.9) 0(0.0) 1(1.6)
Other 14 (26.9) 2 (12.5) 5(7.8)

M=mean; SD=standard deviation.

547%8 AR, FAH 0.2 Sel5t Ao} AHrHp <.01)

(Table 3).

4. COVID-19& Qlst ASH3E}Q

Ao may

stot AZAE H FHu

COVID-192 QI3 25 #si7t A7) 9 A Az
Fo e Shelelr] 98] 2547 JFREA, 2567

=
A, S5 A YAT R S Y 2

3RS AT =AY
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gt S| AATE skt 28 Ad=E A2 2LL gt
£ 2,413.09, Chi-square (x) g+ 214.06, p <.0012 g3t
HPAS G A e, oS gt I 3o 29E 955t
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20 #3H(B=0.43, Exp (B)=1.54, p <.001), =7+
Z)4=(B=-0.28, Ex p(B) 0.76, p <.001), 7}7 & AE(B=-0.43,
Exp (B)=0.65, p <.001)0] £57k2 A3 YA 2510] FAH
«m 3% )AL A o2 Uehgth 2547 932
EXMI Hla) 5% 1x}°ﬂ<ax1~h 512 B gzl k9]
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Table 4. The Relevance of Income Changes Due to COVID-19 to Health Behavior and Mental Health

Self-employed with
out change in income

Self-employed
with reduced income

Variables (ref. regular wage workers) (ref. regular wage workers)
B 4 Exp (B) B 4 Exp (B)
Subjective health assessment 0.13 332 1.14 -0.12 215 0.89
The average amount of smoking per day 0.04 .001 1.05 0.05 <.001 1.05
Drinking frequency per year 0.02 832 1.02 0.14 073 115
Average intake per drink -0.16 .086 0.85 -0.08 220 0.92
Monthly binge drinking experience 0.12 261 1.13 0.05 563 1.05
Subjective stress 0.17 400 1.18 0.27 .052 1.31
Happiness index -0.03 606 0.97 -0.28 <.001 0.76
Depression (0=No, 1=Yes) -1.04 345 0.35 -0.50 354 0.61
Suicidal thoughts experience (0=No, 1=Yes) -0.19 751 0.83 0.19 588 1.21
Total family income -0.31 .004 0.74 -0.43 <.001 0.65
Changes in the amount of drinking due to COVID-19 0.35 .020 141 0.43 <.001 1.54
Changes in the amount of smoking due to COVID-19 -0.09 637 091 0.03 .851 1.03

2L1=2,413.09, x*=214.06 (p <.001), Nagelkerke R*=.167

Note. The reference group of each model is regular wage worker group with no income change.

o 2554 AR 71T F 250 G ake] FUkE ) =
310] -0.319F HER| T A5 A A AR = 23] 0] -0.437
2 wle) 259X A QAo Ml 25744 Y] 74
T &5 digk 23 Jglgo] o] ¥ An= e & Ao
(Table 4).
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B sobA dassl 547} oS HstEglrts
A2 39} F-AFSF tH(Korea Economic Research Institute,
2021; Sung & Ahn, 2004: Son, 2019). A7-&2 AE, A7
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B9 257 }% FEks Kang (2022)9] A2} 412 2343
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44 93 féZPOﬂ M) 504 4G £E7E 4G
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& AR A yu:} ol MY Fgke] 25 g
A@3 Ao] 288 gFo] 211 (Kang, 2022), COVID-19
2 QI8 A5 Trh e 4k =S U&= (Song & Jo, 2021)
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