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Depressive symptoms, stress, and self-rated health in Korean adults
based on the types of tobacco use: A focus on gender differences

Cho-Rong Park
Ph.D. Candidate, Department of Preventive Medicine, Dankook University College of Medicine

Objectives: This study investigated the association between the types of tobacco used and depressive symptoms,
stress, and self-rated health based on gender differences. Methods: A total of 4,747 participants comprising 2,102
males and 2,645 females from the National Health and Nutrition Examination Survey program were categorized into
five groups according to the type of tobacco used. Depressive symptoms, stress, and self-rated health were assessed
through a questionnaire. A complex samples logistic regression analysis was performed. Results: For male, current
smokers had a higher odds ratio (OR) of 1.807 (95% confidence interval [CIl, 1.291-2.529) for stress than
non-smokers. The OR for self-rated health among ex-smokers and e-cigarette users was 3.028 (95% CI, 1.529-5.995)
times higher than non-smokers. For female, the OR for depressive symptoms among current smokers and e-cigarette
users was 6.012 (95% CI, 2.937-12.309) times higher than non-smokers. Conclusion: There were gender differences
in the association between the tobacco type used and mental health. And smokers had a higher risk of depression,
stress, and self-rated health than non-smokers.
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KNHANES* VI-3 (2018) participants :

Except for Don't Know and No Answer

Except for those aged over 65 and under 19 :
3,245

Study subjects

1 4,747

Females
1 2,645

[Figure 1] Study subjects

Notes. * Korea National Health and Nutrition Examination Survey
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(Table 1) General characteristics of study subjects
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Unit: n(% within column)

Total(n=4,747)

Characteristics

Male Female
(n=2,102) (0=2,645) pvalue
Age
Under40 779 43.0 901 (40.6) 11
40 or more 1,323 (57.0) 1,744 (59.4)
Household income level
Low 183 (8.6 267 (10.8)
Middle 1,139 (56.1) 1,451 (55.0) 041
High 773 (35.3) 920 (33.0)
Educational level
Low 244 (9.9 459 (15.9)
Middle 793 411 969 (39.1) €.001
High 968 (49.0) 1,123 (45.0)
Marriage
Married 1,515 (66.8) 2,147 (77.0)
<.001
Single 587 (33.2) 498 (23.0
Economic activity state
No 354 17.9) 956 (38.0)
<.001
Yes 1,652 (82.1) 1,595 (62.0)
High-risk alcohol consumption
No 327 (17.4) 986 (48.1) <001
Yes 1,500 (82.6) 949 (51.9
Obesity
Normal 1,185 (56.8) 1,950 (75.0
<.001
Obese 910 (43.2) 666 (25.0)
Exercise
Yes 976 (51.2) 1,108 (45.0) 001
No 1,030 (48.8) 1,441 (55.0)
No. of chronic disease
0 1,398 (72.6) 1,752 717
1 354 (16.7) 452 (17.0 776
=2 257 (10.6) 351 (11.3)
Major cancer
No 1,987 (99.3) 2,496 97.9)
<.001
Yes 22 (0.7) 59 (2.2
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Total(n=4,747)

Characteristics Male Female
(2=2,102) (2=2,649) prvalue
Smoking status
Non 515 26.8) 2,247 (84.8)
Ex 749 (34.1) 184 (7.0 <.001
Current 820 (39.1) 197 (82
E-cigarettes smoking
No 1,718 81.7) 2,539 (96.49) <001
Yes 366 (18.3) 89 (3.6
Tobacco use types
Non 515 26.8) 2,245 (84.8)
Ex-smoker® 671 (30.4) 162 (5.9
Ex-smoker+E-ciga” 78 (37 22 (1.0 {001
Cu-smoker® 532 (24.4) 131 (5.6
Cu-smoker+E-ciga 288 14.7) 66 (25)
Depressive symptoms
No 1,944 97.6) 2,393 (94.1) o0l
Yes 54 (2.4 148 (59
Stress
Low 1,548 (73.3) 1,845 (68.7) 003
High 539 (26.7) 784 (31.3)
Self-rated health
Healthy 652 (33.7) 777 (31.0 100
Unhealthy 1,357 (66.3) 1,780 (69.0)

Notes. Data are presented as unweighted number(weighted percent)

Calculated by an analysis of the complex sample

@ ‘Ex-smoker’ is someone who has smoked greater than 100 cigarettes in their lifetime and smoked in the past; ® ‘E-cigarettes smoker
‘Current smoker’ is someone who has smoked greater than 100 cigarettes

is someone who's ever smoked an e-cigarette in his life; ©
in their lifetime and continues to smoke
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(Table 2) Comparative analysis of depressive symptoms based gender
Unit: n% within row)

Depressive symptoms

Characteristics Male Female
No Yes p-value No Yes p-value
Age
Under40 732(97.4) 22(2.6) .509 804(92.7) 62(7.3) .071
40 or more 1,212(97.8) 322.2) 1,589(95.0) 86( 5.0)
Household income level
Low 150091.3) 17(8.7) ool 212(90.0) 32(10.0) €001
Middle 1,05997.7) 29(2.3) 1,314(93.4) 89( 6.6)
High 731(99.0) 8(1.0) 861(96.6) 26( 3.4)
Educational level
Low 235(98.7) 6(1.3) 415091.7) 40( 8.3)
.388 .060
Middle 769(97.8) 212.2) 907(93.7) 59( 6.3)
High 940(97.3) 26(2.7) 1,071(95.2) 49( 4.8)
Marriage
Married 1,399(97.8) 36(2.2) 399 1,959(95.1) 101( 4.9) .002
Single 545(97.2) 18(2.9) 434(90.5) 47( 9.5)
Economic activity state
No 326(93.9) 24(6.1) <.001 874(91.8) 77( 8.2) .002
Yes 1,618(98.4) 30(1.6) 1,519(95.4) 71( 4.6)
High-risk alcohol consumption
No 307(97.6) 8(2.4) 916 920(96.2) 36( 3.8) .003
Yes 1,400097.5) 39(2.5) 845(92.9) 69( 7.1)
Obesity
Normal 1,090(98.1) 28(1.9) 216 1,772(94.3) 101( 5.7) 397
Obese 848(97.1) 26(2.9) 595(93.1) 45( 6.9)
Exercise
Yes 954(98.2) 20(1.8) 128 1,041(93.4) 64( 6.6) 309
No 989(97.0) 34(3.0 1,351(94.6) 84( 5.4)
No. of chronic disease
0 1,355(97.7) 35(2.3) 045 1,658(95.1) 83( 4.9) 003
1 346(98.7) 7(1.3) 422(93.1) 28( 6.9)
>2 243(95.3) 12(4.7) 313(89.0) 37(11.0)
Major cancer
No 1,924(97.7) 52(2.3) .205 2,337(94.0) 145( 6.0) 445
Yes 20(94.0) 2(6.0) 56(96.3) 3(3.7)
Smoking status
Non 483(98.1) 11(1.9) <80 2,081(95.7) 89( 4.3) <001
Ex 701(97.8) 16(2.2) 158(87.9) 23(12.1)
Current 758097.2) 27(2.8) 151(82.3) 36(17.7)
E-cigarettes smoking
No 1,593(97.5) 45(2.5) 578 2,320(94.6) 132( 5.4 <.001

Yes 349(98.0) 92.0) 70(79.2) 16(20.8)
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Depressive symptoms

Characteristics Male Female
No Yes p-value No Yes p-value
Tobacco use types

Non 483(98.1) 11(1.9) 2,081(95.7) 89( 4.3)

Ex-smoker® 626(97.6) 15(2.4) 620 141(88.6) 19(11.4) <001
Ex-smoker+E-ciga’ 75(99.2) 1(0.8) ' 17(83.8) 4(16.2) '
Cu-smoker® 484(96.8) 193.2) 98(84.7) 24(15.3)
Cu-smoker+E-ciga 274(97.8) 82.2) 53(77.4) 12(22.6)

Notes. Data are presented as unweighted number(weighted percent)

Calculated by an analysis of the complex sample

* ‘Ex-smoker’ is someone who has smoked greater than 100 cigarettes in their lifetime and smoked in the past; ® ‘E-cigarettes smoker
is someone who's ever smoked an e-cigarette in his life; ¢ ‘Current smoker is someone who has smoked greater than 100 cigarettes

in their lifetime and continues to smoke
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(Table 3) Comparative analysis of stress based gender

ARIA] 32.7%= 7FE EAA(p<.001) /g2 BHIZAA
A 28.2%Z YEPH O A SAAOIA 48.2%= F-2lof
Al =UHp<.001). AAF ol AFE- AN E FE
9 ARa) AR Aol 32.4%% AR H) AR ZHglo]
= 29 25.4%E Tt G5k E=9%a(p=.016), /32 A
Ay AR Aol 52.6%2 AR Fgo] Q= 2
30.5%5 0 Fol5HA EUTHPC001). 4 82 EH &
EfA7 b1 SR vlEo] W32 I FHAA
21.9%2 7P @okal, dA SARlA 32.8%2 2]H] A
EXCH(p<.001) o2 B EARelA 28.2%F HolH 7t
2% @A Aoy AAE BEST B &

oA 54.7%% 7Y =4 THp<.001){Table 3).

Unit: n(% within row)

Stress
Characteristics Male Female
Low High p-value Low High p-value

Age

Under40 544(69.2) 231(30.8) .001 550(60.2) 346(39.8) <.001

40 or more 1,004(76.4) 308(23.6) 1,295(74.5) 438(25.5)
Household income level

Low 129(68.2) 53(31.8) 203 172(63.8) 93(36.2) o8

Middle 830(72.5) 302(27.5) 998(67.8) 444(32.2)

High 583(75.7) 183(24.3) 668(71.4) 247(28.6)
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Stress
Characteristics Male Female
Low High p-value Low High p-value
Educational level
Low 181(74.9) 63(25.2) 524 329(72.4) 127(27.6) 339
Middle 606(74.7) 187(25.3) 677(67.7) 292(32.3)
High 702(72.2) 265(27.8) 777(67.8) 346(32.2)
Marriage
Married 1,123(74.0) 378(26.0) .395 1,562(72.4) 570(27.6) <.001
Single 425(71.9) 161(28.1) 283(56.3) 214(43.7)
Economic activity state
No 273(75.9) 81(24.1) 341 682(70.0) 273(30.0) 279
Yes 1,217(73.0) 434(27.0) 1,101(67.6) 492(32.4)
High-risk alcohol consumption
No 246(73.5) 81(26.5) 862 717(71.2) 269(28.8) 013
Yes 1,107(72.9) 393(27.1) 626(65.2) 323(34.8)
Obesity
Normal 883(74.7) 294(25.3) 116 1,380(69.4) 558(30.6) 274
Obese 659(71.2) 245(28.8) 446(66.6) 217(33.4)
Exercise
Yes 727(73.3) 248(26.7) 880 779(69.0) 327(31.0) 640
No 763(73.7) 267(26.3) 1,002(68.1) 438(31.9)
No. of chronic disease
0 1,038(73.8) 359(26.2) 004 1,207(67.3) 543(32.7) 17
1 269(73.1) 85(26.9) 332(72.4) 120(27.6)
>2 185(72.4) 71(27.6) 247(70.5) 103(29.5)
Major cancer
No 1,472(73.4) 513(26.6) 122 1,746(68.4) 747(31.6) .623
Yes 20092.7) 2(7.3) 40(71.4) 19(28.6)
Smoking status
Non 397(77.1) 118(22.9) o0l 1,633(71.8) 614(28.2) 001
Ex 588(77.1) 161(22.9) 108(54.8) 76(45.2)
Current 560(67.3) 260(32.7) 103(51.8) 94(48.2)
E-cigarettes smoking
No 1,294(74.6) 424(25.4) .016 1,800(69.5) 739(30.5) <.001
Yes 251(67.6) 115(32.4) 44(47.4) 45(52.6)
Tobacco use types
Non 397(77.1) 118(22.9) 1,632(71.8) 613(28.2)
Ex-smoker® 531(78.1) 140(21.9) 95(55.0) 67(45.0)
Ex-smoker+E-ciga® 57(68.1) 21(31.9) oot 13(53.6) 9(46.4) <001
Cu-smoker® 366(67.2) 166(32.8) 72(49.5) 59(50.5)
Cu-smoker+E-ciga 194(67.4) 94(32.6) 31(45.3) 35(54.7)

Notes. Data are presented as unweighted number(weighted percent)
Calculated by an analysis of the complex sample
* ‘Ex-smoker’ is someone who has smoked greater than 100 cigarettes in their lifetime and smoked in the past; ® ‘E-cigarettes smoker
is someone who's ever smoked an e-cigarette in his life; ¢ ‘Current smoker  is someone who has smoked greater than 100 cigarettes
in their lifetime and continues to smoke
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T AgEHY AS A7eHA okl SEE 3
2 401 oAl AL 69.5%= 40tf w|Tke] 62.4%H T} =
UL(p=.002) o/ 40t oido] 72.7%= 40 w|HHe]
03.7% HtF FSHA #ATHp<.001). 3 H/d 7HtA
50 o152l A5 76.2%7t A7FsHA] ekl S 4
5 359 63.8% Hoh =0 (p=.018), 139 AF%
B3t ot915Y] 77.5%7F 7oAl ot -SEeh S
9] 60.7%EEF o] A TUTHPC.001). ASEolA
ZFoHA] il SEE 999 A shlSolA 77.0%= F
159 63.5%E 0 Fo5kA =%(p=.005). A3 ot
Z0] 83.0%2 AEY 61.5% Htt SosHA =k
(p<.001). 9442 7189 70.7%7F A78HA] etk SEs}
™ 1129 63.6% Ert n] YA =UTHp=.004). EZF o
32 HIRtd % 75.2%7t A7F6HA] getar -Sehe Hlgt
SHA] 22 9] 66.9%E T f-2J5HA &3 THp=.001). &5
of59] AL G 5= oHA Y= FllA 72.8%7 1
ZFotA] gthal SE 52 sk Y 60.1% Bk &
OJSHAl =AU (PC001) o ES 5 Y Y
72.2%7F 273SHA] ATkl GG 55k w2 65%E

o fo5H E=UTHp=.001). T Hgko] FL FAJL b
’d Agho] 271 o4} Q= wollAl 79.1%7F 77FSHA] ofkar
SHotH v Agto] gl 9] 62.3%ECH oJu] Al =
AA(p<.001), JANA = THY Fgto] 27 ol A& 9
88.3% 7} 717354 gthal SEst RHASo] gl #9
063.8% Hrt on] YA =STHp<.001).

T4 FFolAM A6 doka SEE FAe A% vl
FAANA 53.7%R o1 SR A= 74.1%E HolH &
AFCZ FAFI(p<.001), o/ HIZAAIA 67.6%%
oy FAAR9 AL 8lLouE FAZNCE {oFct
(p=.004). Al ALE HANA A7okA] el -SH3’h
H39] 7% AR ARE Aol gl wHol 63.9%A 24
AR AR AL 76.5%2 ou] A &Sk
(p<.00D). & FBoNA A74sHA gohar SHEe HAY
3% HIFARE 53.7%A. o A SR oI HAFEH
AEo| Qe T2 78.3%= FokA =9kaU(p<.001), o4
o] AL HZARE 67.7%H o AA] FARolA 81.7%
7 A% gvial S9eh SAFCR  {oyct
(p=.020){Table 4.

(Table 4) Comparative analysis of self-rated health based gender

Unit: n% within row)

Self-rated health

Characteristics Male Female
Healthy Unhealthy p-value Healthy Unhealthy p-value
Age
Under40 291(37.6) 468(62.4) .002 316(36.3) 555(63.7) <.001
40 or more 361(30.5) 889(69.5) 461(27.3) 1,225(72.7)
Household income level
Low 35(23.8) 135(76.2) 018 48(22.5) 202(77.5) <001
Middle 349(33.4) 744(66.6) 374(27.7) 1,034(72.3)
High 266(36.2) 476(63.8) 355(39.3) 537(60.7)
Educational level
Low 50(23.0) 194(77.0) 005 75(17.0) 384(83.0) 001
Middle 275(36.5) 518(63.5) 269(28.0) 700(72.0)
High 327(33.5) 641(66.5) 431(38.5) 692(61.5)
Marriage
Married 447(32.4) 994(67.6) 122 611(29.3) 1,460(70.7) .004
Single 205(36.2) 363(63.8) 166(36.4) 320(63.6)



Self-rated health

Characteristics Male Female
Healthy Unhealthy p-value Healthy Unhealthy p-value
Economic activity state
No 104(34.0) 250(66.0) 921 280(29.9) 676(70.1) .398
Yes 548(33.6) 1,104(66.4) 495(31.7) 1,100(68.3)
High-risk alcohol consumption
No 101(33.2) 217(66.8) .908 301(32.6) 659(67.4) ,699
Yes 473(33.6) 971(66.4) 292(31.7) 625(68.3)
Obesity
Normal 378(35.1) 748(64.9) .181 615(33.1) 1,267(66.9) .001
Obese 271(31.6) 606(68.4) 153(24.8) 494(75.2)
Exercise
Yes 379(39.9) 594(60.1) 001 387(35.0) 721(65.0) .001
No 273(27.2) 757(72.8) 388(27.8) 1,053(72.2)
No. of chronic disease
0 521(37.7) 877(62.3) 637(36.2) 1,115(63.8)
.001 .001
1 82(24.1) 272(75.9) 97(21.7) 355(78.3)
=2 49(20.9) 208(79.1) 42(11.7) 309(88.3)
Major cancer
No 647(33.7) 1,340(66.3) 744 764(31.1) 1,732(68.9) 404
Yes 5(29.9) 17(70.1) 12(25.5) 47(74.5)
Smoking status
Non 223(46.3) 227(33.7) 001 685(32.3) 1,499(67.7) 004
Ex 231(32.7) 486(67.3) 59(30.0) 122(70.0)
Current 198(25.9) 591(74.1) 33(18.4) 155(81.6)
E-cigarettes smoking
No 568(36.1) 1,078(63.9) <001 759(31.4) 1,708(68.6) .075
Yes 84(23.5) 276(76.5) 18(20.7) 69(79.3)
Tobacco use types
Non 223(46.3) 227(53.7) 685(32.3) 1,498(67.7)
Ex-smoker® 213(34.1) 428(65.9) ool 54(30.5) 106(69.5) 00
Ex-smoker+E-ciga” 18(21.7) 58(78.3) 5(26.6) 16(73.4)
Cu-smoker* 132(27.1) 373(72.9) 20(18.3) 103(81.7)
Cu-smoker+E-ciga 66(23.9) 218(76.1) 13(18.7) 52(81.3)

Notes. Data are presented as unweighted number(weighted percent)

Calculated by an analysis of the complex sample
* ‘Ex-smoker’ is someone who has smoked greater than 100 cigarettes in their lifetime and smoked in the past; ® ‘E-cigarettes smoker
is someone who's ever smoked an e-cigarette in his life; ¢ ‘Current smoker  is someone who has smoked greater than 100 cigarettes
in their lifetime and continues to smoke
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(Table 5) Multivariate logistic regression analysis for the influence of tobacco use types on depressive symptoms, stress, and self-rated health according to gender

Male Female
Characteristics Depressive symptoms Stress Self-rated health Depressive symptoms Stress Self-rated health
OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age (Ref: Under 40) 0.668 0.294-1.518 0.546 0.399-0.746 1.102 0.855-1.421 0.695 0.405-1.195 0.630 0.450-0.806 1.026 0.777-1.354
House income level (Ref: High)

Middle 2319 0.804-6.222 1.204 0.890-1.628 1.116 0.898-1.386 1.638 0.996-2.694 1.154 0.933-1.428 1.524 1.218-1.908

Low 8442 2.3069-3.085 1542 0.940-2.505 1.755 1.114-2.765 1.972 1.053-3.693 1.242 0.864-1.786 1.630 1.027-2.588
Education level (Ref: High)

Middle 0.425 0.191-0.946 0.821 0.615-1.097 0.711 0.561-0.901 0.997 0.631-1.573 1.043 0.823-1.321 1.305 1.045-1.631

Low 0.156 0.052-0.471 0.900 0.612-1.323 1.037 0.670-1.605 1.208 0.667-2.187 0.988 0.678-1.441 1.532 1.061-2.212
Marriage (Ref: Married) 0.793 0.356-1.764 0.895 0.636-1.261 1.275 0.985-1.652 2.156 1.257-3.698 1.559 1.121-2.168 0.940 0.713-1.238
Economic activity state (Ref: Yes) 3.967 1.834-8.581 0.791 0.555-1.128 1.112 0.795-1.555 1.636 1.008-2.459 0.889 0.724-1.091 0.947 0.758-1.182
High-risk alcohol (Ref: No) 1.039 0.376-2.874 0.848 0.610-1.179 0.854 0.613-1.188 1.168 0.729-1.871 0.921 0.717-1.181 1.031 0.800-1.330
Obesity (Ref: Normal) 1.623 0.802-3.282 1.152 0.895-1.482 1.154 0.902-1.477 1.005 0.610-1.825 1.234 0.951-1.376 1.165 0.908-1.496
Exercise (Ref: Yes) 1.852 0.927-3.698 0.998 0.776-1.283 1.653 1.308-2.089 0.819 0.549-1.223 1.144 0.951-1.376 1308 1.071-1.597
No. of chronic disease (Ref: 0)

1 0.666 0.222-1.999 1.187 0.837-1.684 1.795 1.326-2.430 1.991 1.122-3.535 0.963 0.703-1.318 1.877 1.356-2.598

=2 2.656 0.946-7.460 1.392 0.971-1.995 2.092 1.368-3.200 3.107 1.863-5.181 1.136 0.825-1.565 3.283 2.176-4.953
Major cancer (Ref: No) 3.220 0.613-16.918 0.295 0.071-1.220 1.045 0.348-3.134 0.682 0.191-2.429 1.211 0.666-2.201 1.068 0.527-2.163
Tobacco use types (Ref: Non-smoker)

Ex-smoker® 1.260 0.477-3.330 1.034 0.718-1.488 1.529 1.134-2.062 3.192 1.627-6.260 1.931 1.319-2.827 1.064 0.678-1.669

Ex-smoker + E-ciga® 0.444 0.051-3.855 1.587 0.916-2.751 3.028 1.529-5.995 4.512 1.320-15.424 1.485 0.510-4.319 1.804 0.501-6.49%4

Cu-smoker® 1.632  0.624-4.268 1.807 1.291-2.529 2.170 1.625-2.899 3.981 2.061-7.689 2421 1.550-3.783 1.976 1.100-3.550

Cu-smoker + E-ciga 1317 0435-3.984 1.679 1.126-2.504 2867 1.924-4273 06.012 2.937-12.309 2382 1.416-4.007 2.056 0.987-4.284

Nagelkerke R’ 150 047 .09 141 073 .09

Notes. Adjusted for all variables in the table
Logistic regression was done on the complex sample

® ‘Ex-smoker’ is someone who has smoked greater than 100 cigarettes in their lifetime and smoked in the past; ® ‘E-cigarettes smoker is someone who's ever smoked an

e-cigarette in his life; © ‘Current smoker' is someone who has smoked greater than 100 cigarettes in their lifetime and continues to smoke
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