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Effects of smoking and shift work and their interaction on anxiety
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Abstract : Objective To investigate the independent effects and interaction of smoking and shift work on anxiety, depression,
and Comorbid Anxiety and Depressive symptoms ( CAD ) among steelworkers. Methods Steelworkers undergoing
occupational health check — ups from March to September 2017 were studied. Anxiety, depressive symptoms and CAD were
assessed using the SAS self — assessment questionnaire and the SDS self — assessment questionnaire. Basic information of
workers , demographic characteristics, smoking, and shift data were collected using the Health Assessment Questionnaire. The
shift — weighted index ( WSI) and smoking index were analyzed for the dose — response relationship between them and the
CAD; the WSI were grouped according to the Akaike information crite — rion. Logistic regression analyzed the relationship
between smoking, shift work (WSI), and anxiety, depression, and CAD. And to explore the interactive effect of both on
CAD. Results A total of 3 657 workers were included in this study. The detection rates for anxiety, depression, and CAD
were 28. 63% , 27.15% , and 22.52% , respectively. WSI > 159 and a smoking index = 200 were independent risk factors
for these conditions. Smoking and shift work showed multiplicative and synergistic effects on CAD, with SI, RERI, and AP of
11.86 (8.54 -16.47), 28.94 (8.42-49.47), and 0.89 (0.84 —0.93), respectively. Conclusion  Both smoking and
shift work increase the risk of anxiety, depression, and their comorbidity. Their combined presence significantly elevates CAD
risk in steelworkers. Proper health management measures are recommended to improve mental health.
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Fig.1 Selection of the study subjects
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Table 1  Univariate analysis of the effect of population characteristics on anxiety and depression among workers in steel enterprises[ n
(%) ]
IR AR CAD
A 7 =) 7 P Py =
- (n=2610) (n=1047) PMH (n=2664) (n=993) TMH (n=2673) (n=9sa) P
IS (%) <0.001 <0.001 <0.001
18 ~45 1467(56.2) 285(27.2) 1498(56.2) 254(25.6) 1499(56.1) 253(25.7)
46 ~ 60 1143(43.8) 762(72.8) 1166(43.8) 739(74.4) 1174(43.9)  731(74.3)
51 <0.001 <0.001 <0.001
4 209(8.0) 51(4.9) 213(8.0) 47(4.7) 213(8.0) 47(4.8)
L 2401(92.0) 996(95.1) 2451(92.0) 946(95.3) 2460(92.0) 937(95.2)
B <0.001 <0.001 <0.001
INFE T UL 30(1.1) 19(1.8) 30(1.1) 19(1.9) 30(1.1) 19(1.9)
WPk 1905(73.0)  903(86.2) 1945(73.0) 863(86.9) 1954(73.1) 854(86.8)
KL R 675(25.9) 125(11.9) 689(25.9) 111(11.2) 689(25.8) 111(11.3)
VA 0.030 0.030 0.030
F U 109(4.2) 25(2.4) 111(4.2) 23(2.3) 111(4.2) 23(2.3)
£ W5 5% TS 2438(93.4) 993(94.8) 2488(93.4) 943(95.0) 2497(93.4) 934(94.9)
Bl 63(2.4) 29(2.8) 65(2.4) 27(2.7) 65(2.4) 27(2.7)
RIPPIR L <0.001 <0.001 <0.001
N 1613(61.8) 548(52.3) 1645(61.7)  516(52.0) 1649(61.7)  512(52.0)
pu v ¢l 73(2.8) 32(3.1) 73(2.7) 32(3.2) 74(2.8) 31(3.2)
PR 924(35.4) 467(44.6) 946(35.5) 445(44.8) 950(35.5) 441(44.8)
i MR o5 <0.001 <0.001 <0.001
TG HE I s i 1367(52.4) 519(49.6) 1378(51.7) 508(51.2) 1385(51.8) 501(50.9)
Al BER R 561(21.5) 185(17.7) 565(21.2) 181(18.2) 566(21.2) 180(18.3)
SRR 682(26.1) 343(32.8) 721(27.1)  304(30.6) 722(27.0)  303(30.8)
151 DRI Il iE <0.001 <0.001 <0.001
R 2235(85.6) 932(89.0) 2283(85.7) 884(89.0) 2292(85.7) 875(88.9)
B 375(14.4)  115(11.0) 381(14.3)  109(11.0) 381(14.3)  109(11.1)
= <0.001 0.820 0. 800
N 1140(43.7) 414(39.5) 987(37.0) 372(37.5) 990(37.0)  369(37.5)
B 1570(56.3)  633(60.5) 1677(63.0) 621(62.5) 1683(63.0) 615(62.5)
Ik 75 <0.001 0.220 0.260
& 823(32.5) 223(31.3) 747(28.0)  299(30.1) 751(28.1) 295(30.0)
7 1787(68.5) 824(78.7) 1917(72.0)  694(69.9) 1922(71.9)  689(70.0)
Hrk 0.050 0.630 0.540
Fi 1352(51.8) 580(55.4) 1401(52.6) 531(53.5) 1404(52.5) 528(53.7)
S 1258(48.2) 467(44.6) 1263(47.4) 462(46.5) 1269(47.5) 456(46.3)

E AR A n(% ) )ik, éfﬂ'il’/jjwszﬁj CAD : Comorbid Anxiety and Depressive symptoms.
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Table 2 Univariate analysis of the effects of smoking and shift work on anxiety, depression and CAD among workers in steel enterprises

[n(%)]
R AR CAD
AR = = = = N =)
- (n:ZE610) (n=lo47) P (,l:§664) (n2993) P (nzzEma) (n2984) P
BIPEE L <0.001 <0.001 <0.001
A 807(30.9)  41(3.9) 810(30.4)  38(3.8) 816(30.5)  32(3.2)
348 402(15.4) 194(18.5) 412(15.5) 184(18.5) 413(15.5) 183(18.6)
PR 1401(53.7) 812(77.6) 1442(54.1) 771(77.7) 1 444(54.0) 769(78.2)
W ARAR L <0.001 <0.001 <0.001
A 1070(41.0) 348(33.2) 1106(41.5) 312(31.4) 1106(41.4) 312(31.7)
LA 166(6.4)  39(3.7) 166(6.2)  39(3.9) 166(6.2)  39(4.0)
PTER 1374(52.6) 660(63.1) 1392(52.3) 642(64.7) 1401(52.4) 633(64.3)
£EI8 AR CAD
j: o JO i R 0 I
3 3 8
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Fig.2 Restricted cubic spline models of smoking index and WSI with Anxiety, Depressive symptoms, and CAD
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Fig. 3 RCS model prediction of the effect of smoking index and
WSI on CAD
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Table 3 Univariate analysis of the effects of WSI and smoking index on Anxiety, Depression, and CAD in steelworkers [n (% ) ]

& AR CAD
AR = = < =) N =)
- (n:;nrelo) (n=toa7y P <n:3“r664> (n2993) P (n:f673) (n2984) P
WSI 43 <0.001 <0.001 <0.001
<54.6 657(25.2)  74(7.1) 655(24.6)  76(7.7) 657(24.6)  74(7.5)
54.6 ~159 675(25.9)  48(4.6) 683(25.6)  40(4.0) 687(25.7)  36(3.7)
160 ~ 388 490(18.8) 236(22.5) 505(19.0) 221(22.3) 506(18.9) 220(22.4)
389 ~ 590 413(15.8) 307(29.3) 427(16.0) 293(29.5) 428(16.0) 292(29.7)
>590 375(14.4) 382(36.5) 304(14.8) 363(36.6) 395(14.8)  362(36.8)
%ﬁf)ﬁ%& <0.001 <0.001 <0.001
<200 1887(72.3) 287(27.4) 1887(70.8) 287(28.9) 1887(70.6) 287(29.2)
200 ~400 313(12.0)  316(30.2) 321(12.1) 308(31.0) 321(12.0) 308(31.3)
>400 410(15.7) 444(42.4) 456(17.1) 398(40.1) 465(17.4) 389(39.5)

2.5 BAeROR R E AT A L TA KR AR Fe
R BRI ARER A S R A A K4 DR, IR
ZRINE G, FEIEAEAR A b, WA 46 %4 200 ~ 400 Fil >
400 By T K i AU B 57, OR (95% CI) 4353 R 1. 75
(0.99 ~3.08) Fl13.96(2.85~5.50), WSI H54.6 ~
159 B, A XU B I, OR (95% CI) /5 0.32(0. 21 ~
0.50) ;i WSI 7E 160 ~ 388 389 ~590 F1 >590 Hf, K|
B0, OR(95% CI) 43511241 1. 94(1.91 ~4.86) 2. 11
(1.27 ~2.97) F12.37(1.30 ~4.34) . WAEREEIR 4T
IS K 200 ~ 400 AT > 400 £ T K H XU B8
B OR(95% CI) 354 1.09 (1. 62 ~1.92) Fi1 3. 61

*4

(2.60 ~5.01), WSI 3} 54.6 ~ 159 i}, Jpf A 2,
OR(95% CI) }70.26(0.16 ~ 0.41); WSI 7 160 ~ .
389 ~ 1 > 590 i K fE B 2, OR (95% CI) 4351 Ky
1.87(1.23 ~2.84) 2.29(1.02 ~5.16) F12.49(1.38
~4.47) . 7 CAD J5if , W AR5 %k 200 ~ 400 F1 > 400
FfE R 2, OR(95% CI) 435 1.85(1. 12 ~3.07)
F13.99(2.98 ~5.35), WSI 3 54.6 ~ 159 i} F {0
2, 0R(95% CI) }7 0.27(0. 18 ~0.42) ; WSI 7£ 160
~388.389 ~ 590 FI > 590 W} K f& ke K £, OR (95%
CH 45 1.96(1.34 ~2.88) 2. 14(1.03 ~4.45) fil
2.34(1.41 ~4.06) ,

R AL 51 22 e 155 05 A Bk TN A FERE IR ABAEAR AT CAD SC R A logistic 815534

Table 4 Logistic regression analysis of the relationship between smoking and shift exposure and Anxiety symptoms, Depressive symptoms

and CAD in steel workers

o ik SIS CAD
e OR(95% CI) P OR(95% CI) P OR(95% CI) P 1Y
WSI 4Bt

<54.6 1.00 - 1.00 - 1.00 -
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(2:3R)

o ik s CAD

e OR(95% CI) P OR(95% CI) P OR(95% CI) P 1Y
54.6 ~159 0.32(0.21 ~0.50) <0.001 0.26(0.16 ~0.41) <0.001 0.27(0.18 ~0.42) <0.001
160 ~ 388 1.94(1.91 ~4.86) <0.001 1.87(1.23 ~2.84) <0.001 1.96(1.34 ~2.88) <0.001
389 ~590 2.11(1.27 ~2.97) <0.001 2.29(1.02 ~5.16) <0.001 2.14(1.03 ~4.45) <0.001
>590 2.37(1.30 ~4.34) <0.001 2.49(1.38 ~4.47) 0.040 2.34(1.41 ~4.06) <0.001

W KR4 Koy B (A4F)
<200 1.00 - 1.00 - 1.00 -
200 ~ 400 1.75(0.99 ~3.08) 0.050 1.09(1.62 ~1.92) <0.001 1.85(1.12 ~3.07) 0.020
>400 3.96(2.85 ~5.50) <0.001 3.61(2.60 ~5.01) <0.001 3.99(2.98 ~5.35) <0.001

Odds ratios; CI: Confidence interval. “ — " F/R%f H4H

2.6 BORAeBIPEZ ) 6 X LAF R L5 3R BB AR E
A RXIE WA S BEIPET CAD KUK 776 AH e 58 HLAE
FA(Poey < 0.001) o 45 W AHHE B0 WST 4351 L 200
159 M AT A5 40 B A A7 28 B A oA, 45 2R 4
TR A 5 (8] BEAF A6 U IR 4E A, SLURERL, AP 4351 24

11.86(95% CI .8.54 ~16.47) .28.94(95% CI .8.42 ~
49.47) F1 0.89 (95% CI. (0.84 ~ 0.93), &t
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