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Correlations of long working hours and shift work with sleep of migrant workers ZHAO
Qiuwen, DAI Junming, LI Zan, YU Yang, LIU Xiaoxi, GAO Junling, FU Hua (Department of
Preventive Medicine and Health Education, School of Public Health, Fudan University, Shanghai
200032, China)

Abstract:

[Background] Long working hours (LWH) and shift work are harmful to the physical and mental
health of occupational groups.

[Objective] To understand the status quo of LWH and shift work of migrant workers in Shanghai,
and to analyze the influence of the above two factors on sleep of the population.

[Methods] From July to September 2018, a cross-sectional survey using questionnaires was
conducted among 3215 in-service employees at seven workplaces with more than 300
employees in six selected districts of Shanghai using multi-stage random sampling method. A
total of 2976 valid questionnaires were collected, with a valid response rate of 92.6%. The
questionnaires included general demographic characteristics, personal health behavior, work-
related factors, weekly working hours, shift work, and sleep. Univariate analysis and logistic
regression analysis were used to investigate the relationships of LWH and shift work with sleep,
and an interaction item was included to evaluate potential interaction between LWH and shift
work.

[Result] The average age of the subjects was (30.98+9.49) years old, the male to female ratio
was 1:1.20, and 2382 workers were reported without local residency (80.0%). Among the
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migrant workers, the average weekly working hours was (57.23+£13.14) h, the proportions of LWH (weekly working hours>40 h), extra
LWH (weekly working hours>55 h), and shift work were 80.6% (1919/2382), 60.3% (1436/2382), and 25.4% (600/2 366), respectively, all
above were significantly higher than those of local workers. The prevalence rates of insomnia and lack of sleep among the migrant
workers were 46.3% (1091/2356) and 25.4% (597/2354), respectively. The results of logistic regression model showed that after
adjusting demographic characteristics such as gender, age, education level, and monthly income, as well as occupation and personal
health behavior, compared with working hours <40 h per week, working 55-60 h per week was a risk factor for insomnia of migrant
workers (OR=1.33, 95%Cl: 1.02-1.72), while working >60 h per week was a risk factor for both insomnia (OR=1.37, 95%Cl: 1.05-1.78) and
insufficient sleep (OR=1.73, 95%Cl: 1.28-2.35) of migrant workers. Shift work was only associated with insomnia (OR=1.37, 95%CI: 1.11-
1.69). Meanwhile, working hours >60 h per week and shift work had an interaction effect on insomnia of migrant workers (OR=2.35,

95%Cl: 1.20-4.60).

LWH and shift work are prominent among migrant workers, and there is an interaction between LWH and shift work with

insomnia.

migrant worker; long working hours; shift work; sleep status; insomnia; insufficient sleep
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N /e Table 2 Sleep status among workers grouped by different
= P =] - = Ryt
&1 FRAOFHIER TEK T SRUHFLRITIUR demographic characteristics, lifestyles, and working conditions

(n=2976) (n=2976)
Table 1 Prevalence of long working hours and shift work among T
workers grouped by different demographic characteristics 3547 (Variable) £KBE(Insomnia), n(%) Insufficient sleep time, n(%)
(n=2976) Fh3R(Migrant) Zsith(Local) FMR(Migrant) Zi(Local)
KT RHHEL ¥R (Gender)
Long working hours, n(%) Shift work, n(%) E(Male) 525(46.0) 78(39.0) 313(27.5)° 51(25.4)
1545 (Variable) Z(Female) 566(46.6) 161(41.3)  284(23.3) 76(19.4)
ShRMigrane B SR £/ (Age/years)
Local Migrant  Local 18~24 365(45.8)° 10(30.3)  185(23.3) 4(12.1)

#31(Gender) 25~34 574(48.2) 35(31.5)  320(26.9) 20(17.9)

. , , 35~44 120(45.1) 77(43.5)  68(25.6) 46(25.8)
F(Male) 977(84.8)" 128(63.4)  223(19.5)" 38(18.9) 45~60 32(31.1) 117(43.5)  24(23.1)  57(21.2)
% (Female) 942(76.6) 231(58.9)  377(30.9) 48(12.3) SRHEEE (Education level)

F#8/% (Age/years) Eijj]ilzli;:ol S 215(43.6)° 99(42.5)  109(22.2) 47(20.2)
18~24 691(85.8)° 20(60.6)° 206(25.7) 9(27.3) BhkEE
25~34 952(79.1) 48(42.9)  308(25.8) 17(15.3) High school or secondary ~ 341(48.3) 43(34.4) 184(26.0) 26(20.8)

vocational school
35~44 191(71.0)  88(49.2)  67(25.1) 30(16.9) A% (Junior college) 269(49.9) 36(45.6) 145(27.0)  12(15.2)
45~60 85(81.7) 203(75.2)  19(18.3) 30(11.2) FRKLLE ) e e )

Z B2 (Education level) Bachelor or above

= SEYRIRIN (Marital status)
MHRRUT 5 b TE48(Married) 518(47.2) 206(41.6) 268(26.1)  108(21.8)
Middle school or below RO ARBER T RS 28] E|es
Shrths Single and other nonmarital 555(46.3) 32(34.0) 298(24.9) 19(20.0)
High school or secondary 620(86.6) 57(45.2) 184(25.9) 21(16.8) - lstatus — i
vocational school F19 B U N/7t(Monthly income/yuan)

<3000 128(44.6) 79(43.2)  70(24.6) 42(23.0)
A% (Junior college) 450(82.4)  40(50.6)  155(28.7) 10(12.8) 3.001~6 000 666(46.6) 83(34.9) 346(24.1)  43(18.1)
ERIRUE 6001~9 999 223(46.0) 48(42.9) 134(27.9) 32(28.3)
Bachelor or above 381(64.9) 55(39.0) 137(23.5) 26(18.6) >10 000 62(45.6) 28(51.9) 39(28.5) 9(16.4)
N ) Bl 28R (Occupation)

SRIEHOR (Marital status) ARG (Self-employed)  230(49.8) 30(40.0) 132(28.6)  11(14.7)
E#ﬁ(Married) 842(75_7)b 301(60.4) 285(25.8) 71(14.3) E?ﬁ(Blue collar) 392(44.0) 67(39.2) 223(25.1) 39(22.7)
L B 4% (White collar) 441(46.5) 140(41.4)  224(23.6) 75(22.1)

) i| doth a R ABEE (Living with family)
Zr;tguesan other nonmarita 1027(84.9) 57(60.0) 304(25.3) 15(16.1) Z5(No) 268(453) 218(402) 167(28.2)  114(21.0)
2(Yes) 755(47.3) 17(44.7)  382(24.0) 11(28.9)

SERUBN/TT MR 4 (Smoking)

Monthly income/yuan 7% (No) 852(44.5)° 208(39.9)  443(23.1)°  105(20.1)°
— 237(812) 133723 55188 22(12.0) i E(Yes) 213(54.5) 30(44.8) 145(37.2) 22(32.4)

YR58 (Drinking)
3001~6000 1233(85.0) 149(62.3)  388(27.0) 33(13.9) Z(No) 794(45.7) 186(40.9) 403(23.2F  92(20.2)
6001~9999 347(71.5) 52(46.0)  114(23.6) 18(16.1) 2 (Yes) 297(48.1) 53(39.3) 194(31.5) 35(25.7)
1 T A9 (Long working hours)
>10000 87(63.5)  22(40.0) 40(296) 13(24.1) F(No) 189(41.2) 76(32.6)  95(20.6)°  33(14.0)

BRVV 283 (Occupation) A(Yes) 902(47.5) 163(45.7)  502(26.5) 94(26.3)
MEF P (Self-employed) 370(79.7)° 39(52.0° 132(28.6) 15(20.3) @igﬁ(weekly EEE hoursl)sg(“.z)h 7603267 950206  33(14.0)
47 (Blue collar) 791(87.6) 140(80.5)  216(24.1) 21(12.1) 41~48 137(42.5) 89(43.0)  60(18.6) 49(23.7)
E34fi(White collar) 718(74.8) 177(52.2)  241(25.3) 48(14.2) SRt 58(37.2) 11(37.9)  39(24.8) 8(26.7)

55~60 361(49.2) 32(52.2) 175(23.9) 15(24.6)
R AR (Living with family) >60 346(50.4) 31(51.7) 228(33.5)  22(37.3)
7 (No) 1348(83.8)° 22(57.9) 394(24.7) 8(21.1) Il (Shift work)
o Z(No) 774(44.2)° 190(37.9)°  431(24.7)  101(20.1)
Z(Yes) 431(72.1) 330(60.4) 156(26.3) 76(14.0) E(Yes) 309(52.4) 47(55.3) 162(27.3) 25(29.1)
Ait(Total) 1919(80.6) 359(60.4)  600(25.4) 86(14.6) &t (Total) 1091(46.3) 239(40.5) 597(25.4)  127(21.5)
[ BT ENEE— T RENHAE. KTNLUERE 40 h HERE, [ BLEEYNEE—EHEMRKE, KINLUERE 40 h HEEE,
SRIESK R TS T RHETREA DS S 4, DREIRATMAM B TAFITREIAORSFE. NARE
a: P<0.05; b: P<0.010 TAAFRMITIEAEXE RN, a0 P<0.05; b P<0.010
[Note] Each variable contains some missing values. The cut-off value for [Note] Each variable has some missing values. The cut-off value for long
long working hours is 40 h per week. Demographic characteristics working hours is 40 hours per week. Demographic characteristics,
are analyzed under migrant workers and local workers lifestyles, and work-related factors are analyzed under migrant workers
respectively, a: P<0.05; b: P<0.01. and local workers respectively, a: P < 0.05; b: P < 0.01.
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Table 3 Correlation between long working hours, shift work, and sleep status of migrant employees (n=2382)

4B (Insomnia)

BEBR AR E (Insufficient sleep time)

E81(Model 1) #REU2(Model 2) 18EY3(Model 3)  1EZY1(Model 1) 1EZY2(Model 2)  1&EY3(Model 3)

58 T B (Weekly working hours)/h

<40 1.00 1.00 1.00 1.00 1.00 1.00

41~48 1.06(0.79~1.41)  1.15(0.85~1.57) 1.22(0.87~1.72)  0.88(0.61~1.26) 0.81(0.55~1.20) 0.91(0.60~1.37)

49~54 0.85(0.58~1.23) 0.71(0.47~1.06) 0.66(0.43~1.03)  1.27(0.83~1.95) 1.23(0.78~1.93) 1.33(0.82~2.15)

55~60 1.39(1.10~1.76)° 1.33(1.02~1.72)° 1.21(0.89~1.64)  1.21(0.91~0.60) 1.20(0.88~1.64) 1.11(0.77~1.60)

>60 1.45(1.15~1.85)° 1.37(1.05~1.78)° 1.11(0.81~1.52)  1.94(1.47~2.56)" 1.73(1.28~2.35)° 1.75(1.23~2.51)°
YRl (Shift work)

Z(No) 1.00 1.00 1.00 1.00 1.00 1.00

=(Yes) 1.39(1.15~1.67)° 1.37(1.11~1.69)° 0.80(0.45~1.43)  1.14(0.93~1.41) 1.03(0.80~1.31) 0.80(0.40~1.59)
=B TR YIELl(Weekly working hours x shift work)

<40 h x Z(Yes) — — 1.00 - — 1.00

41~48 h x &(Yes) = = 0.67(0.26~1.74) = = 0.48(0.12~1.96)

49~54 h x 2(Yes) = = 1.22(0.36~4.07) = = 0.38(0.07~2.03)

55~60 h x Z(Yes) = = 1.74(0.89~3.41) = = 1.74(0.78~3.88)

>60 h x Z(Yes) = = 2.35(1.20~4.60)° = = 1.36(0.62~2.97)

[F 85 1 AIRIAIEREY, (NS A TR IIEL; &2 2 RIETH. FiR. SHERE. BIRANSE ADZEHE AR BRI KB A ZRRTT

7; 82 3 TEIREY 2 WA FAN B A TR IEL X BN, a: P<0.05; b: P<0.01,
[Note] Model 1 is a crude model and only includes weekly working hours or shift work; Model 2 adjusts demographic characteristics (such as gender, age,
and monthly income), occupation, and lifestyles; Model 3 includes "weekly working hours x shift work" interaction term based on model 2. a: P <

0.05; b: P<0.01.

AARFIT T EBINRA TR KT REIIE
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9 NEMIAEMLR(47 h F 60%) , iR BBTE L&
A TX—EHAP K TR H, MAHRRI
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