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— Abstract —

Relationship of Shift Work to Cardiovascular and Gastrointestinal Symptomsin
Korean Female Workers

Kyung-Jae Lee, Joo JaKim

Department of Occupational Medicine, Soonchunhyang University Hospital,
Department of Occupational Medicine, Soonchunhyang University College of Medicine

Objectives. We wanted to investigate the relationship of shift work to the cardiovascular and gastroin-
testinal symptoms of Korean female workers.

Methods: The data was analyzed from a cross-sectional survey of 1,875 Korean female workers.
Information was obtained about the shift work, the cardiovascular and gastrointestinal symptoms and the
background characteristics. Multiple regression analysis was used to test for the relationship between the
cardiovascular and gastrointestinal symptoms and the shift work variables, while controlling for the
covariates.

Results: Shift work was more common for blue-collar workers than for office workers. A higher pro-
portion of current smokers and drinkers was observed for shift workers than for day workers. A full-time
job was more popular for shift workers than for day workers, while more day workers worked over 8
hours per day than did the shift workers. The mean scores of the cardiovascular and gastrointestinal
symptoms were significantly higher for shift workers than for day workers. Shift work was associated
with 0.54 more cardiovascular symptoms and with 0.38 more gastrointestinal symptoms on a multiple
regression analysis (p=0.001; p=0.020, respectively).

Conclusions: Our findings suggest that shift work may increase the risks for cardiovascular and gas-
trointestinal disturbances. Therefore, preventive strategies are needed to control the negative effects of
shift work in the workplace.

Key Words: Female workers, Shift work, Cardiovascular symptoms, Gastrointestinal symptoms
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Table 1. General characteristics of the study subjects by work type

Tota Non-shift workers Shift workers

Variables x? p
N (%) N (%) N (%)

Age (years)

=24 596 (31.8) 321 (22.2) 275 (64.6)

25-29 456 (24.3) 364 (25.1) 92 (21.6)

30-34 341 (18.2) 317 (21.9) 24 ( 5.6)

=35 482 (25.7) 447 (30.8) 35( 8.2 301.2 <0.001
Educational level

Middle school or lower 135( 7.2) 125 ( 8.6) 10( 2.3)

High school 911 (55.8) 544 (37.5) 367 (86.2)

College 321 (17.1) 299 (20.6) 22( 5.2

University or higher 508 (27.1) 481 (33.2) 27( 6.3) 311.8 <0.001
Marital state

Single 973 (51.9) 634 (43.8) 339 (79.6)

Married® 902 (48.1) 815 (56.2) 87 (20.4) 169.2 <0.001
Economic state

High 426 (22.7) 348 (24.0) 78 (18.3)

Middle 1240 (66.1) 955 (65.9) 285 (66.9)

Low 209 (11.1) 146 (10.1) 63 (14.8) 11.3 0.003
Place whereto live

Big cities® 993 (53.0) 670 (46.2) 323 (75.8)

Medium-to-small region” 882 (47.0) 779 (53.8) 103 (24.2) 115.6 <0.001
Smoking state

Never 1600 (85.3) 1327 (91.6) 273 (64.1)

Former 129( 6.9) 75( 5.2) 54 (12.7)

Current 146 ( 7.8) 47( 3.2) 99 (23.2) 225.1 <0.001
Alcohol drinking state

Never 337 (18.0) 293(20.2) 44 (10.3)

Former 100 ( 5.3) 81( 5.6) 19( 4.5)

Current 1438 (76.7) 1075 (74.2) 363 (85.2) 239 <0.001
Physical activity

No 1258 (67.1) 974 (67.2) 284 (66.7)

Yes 617 (32.9) 475 (32.8) 142 (33.3) 0.1 0.437
Sleeping (hours per day)

Lessthan 7 804 (42.9) 568 (39.2) 236 (55.4)

7 or more 1071 (57.1) 881 (60.8) 190 (44.6) 35.3 <0.001
Stress

Never or controllable 590 (31.5) 473 (32.6) 117 (27.5)

Stressful or uncontrollable 1285 (68.5) 976 (67.4) 309 (72.5) 4.1 0.024

Total 1875 (100.0) 1449 (100.0) 426 (100.0)

*+ included divorced, widowed and cohabited.

$:included Seoul, metropolitan areas such as Incheon, Bucheon, Anhyang, Suwon, and other big cities such as Dagjeon and
Gwangju.

" included medium cities like Cheonan, Asan and Gongju, and towns and townships.
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Table 2. Occupational characteristics of the study subjects by work type
. Total Non-shift workers Shift workers
Variables x? p
N (%) N (%) N (%)
Job type
White-collar workers 1002 (53.4) 967 (66.7) 35( 8.2
Blue-collar workers 873 (46.6) 482 (33.3) 391 (91.8) 453.1 <0.001
Workplace location
Big cities 1046 (55.8) 668 (46.1) 378(88.7)
Medium-to-small region 829 (44.2) 781 (53.9) 48 (11.3) 242.6 <0.001
Company size
Largescae 837 (44.6) 627 (43.3) 210 (49.3)
Medium scale 1038 (55.4) 822 (56.7) 216 (50.7) 4.8 0.016

Work duration (year)

=1 515 (27.5) 439 (30.3) 76 ( 4.1)

2-3 638 (34.0) 488 (33.7) 150 (35.2)

4~5 275(14.7) 172 (11.9) 103 (24.2)

>5 447 (23.8) 350 (24.2) 97 (22.8) 53.1 <0.001
Employment type

Full-time job 1497 (79.8) 1104 (76.2) 393 (92.3)

Part-time job 378(20.2) 345 (23.8) 33(7.7) 52.8 <0.001

Work hours

8 or less hours per day 1430 (76.3) 1022 (70.5) 408 (95.8)
Over 8 hours per day 445 (23.7) 427 (29.5) 18( 4.2) 115.9 <0.001

Overtime work

No 1124 (59.9) 808 (55.8) 316 (74.2)
Yes 751 (40.1) 641 (44.2) 110 (25.8) 46.5 <0.001

Sdlary type

Y early or monthly 1563 (83.4) 1170 (80.7) 393 (92.3)

Daily 203 (10.8) 188 (13.0) 15( 3.5)
Hourly or others 109 ( 5.8) 91( 6.3) 18( 4.2) 34.8 <0.001

Absenteenism

No 1332 (71.0) 1039 (71.7) 293 (68.8)
Yes 543 (29.0) 410 (28.3) 133(31.2) 14 0.134
Total 1875 (100.0) 1449 (100.0) 426 (100.0)
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Table 3. Comparison of cardiovascular symptoms between shift and non-shift workers

. Total Non-shift workers Shift workers
Variables x?
(n=1875) (n=1449) (n=426)
Doctor ever said blood pressure was too high 131( 7.0) 96 ( 6.6) 35( 8.2 13
Doctor ever said blood pressure was too low 387 (20.6) 293(20.2) 94 (22.1) 0.7
| ever have painsin heart or chest 498 (26.6) 352 (24.3) 146 (34.3) 16.8***
| often bothered by thumping of the heart 350 (18.7) 246 (17.0) 104 (24.4) 12.0**
| often have difficulty breathing 357 (19.0) 238 (16.4) 119 (27.9) 28.3x**
| get out of breath before anyone else 321(17.1) 226 (15.6) 95 (22.3) 10.4***
| sometimes get out of breath even in sitting 143 ( 7.6) 104 ( 7.2) 39( 9.2 18
Ankles are often badly swollen 650 (34.7) 484 (33.4) 166 (39.0) 4.5%*
| have cold hands or feet even in hot weather 501 (26.7) 380 (26.2) 121 (28.4) 0.8
| feel frequent crampsin my legs 860 (54.9) 612 (42.2) 248 (58.2) 33.9%**
Doctor ever said | have heart trouble 94 ( 5.0) 70 ( 4.8) 24 ( 5.6) 0.4
Heart trouble runsin my family 82( 4.4) 64 ( 4.4) 18( 4.2) 0.03
Total (mean+S.D.) 14.33+2.24 14.18+2.20 14.84+2.32
t-test’ B.2¥**
**: p<0.01, ***: p<0.001.
': By unpaired t-test.
Table 4. Comparison of gastrointestinal symptoms between shift and non-shift workers
. Total Non-shift workers Shift workers
Variables x?
(n=1875) (n=1449) (n=426)
Tongue is usually badly coated 122 ( 6.5) 98 ( 6.8) 24 ( 5.6) 0.7
| have always poor appetite 97 ( 5.2 69 ( 4.8) 28 ( 6.6) 22
I always gulp your food in a hurry 740 (39.5) 533 (36.8) 207 (48.6) 19.2%**
| often suffer from an upset stomach 875 (46.7) 634 (43.8) 241 (56.6) 21.7x**
| usually feel bloated after eating 981 (52.3) 692 (47.8) 289 (67.8) 53.2%**
| often belch alot after eating 380 (20.3) 243 (16.8) 137 (32.2) 48.3***
| am often sick to my stomach 867 (46.2) 620 (42.8) 247 (58.0) 30.6%**
Severe stomach pains often double me up 473 (25.2) 327 (22.6) 146 (34.3) 23.9x**
Stomach trouble runsin my family 593 (31.6) 439 (30.3) 154 (36.2) 5.2*
Doctor ever said | had stomach ulcers 231(12.3) 183 (12.6) 48 (11.3) 0.6
I suffer from frequent loose bowel movements 267 (14.2) 179 (12.4) 88 (20.7) 18.6%**
| ever had severe bloody diarrhea 85( 4.5) 65 ( 4.5 20( 4.7) 0.03
| consistantly suffer from bad constipation 583 (31.1) 444 (30.6) 139 (32.6) 0.6
Total (mean+SD.) 16.36+2.47 16.12+2.45 17.15+2.37
t-test’ 7.7%%*

*: p<0.05, ***: p<0.001.
*: By unpaired t-test.
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Table 5. Multiple regression model predicting cardiovascular symptomsin 1,875 female workers

Cardiovascular symptoms

Independent variables

B SE* p 95% ct

Constant 13.965 0.319 0.000 13.339 14.591
Age -0.015 0.009 0.097 -0.034 0.003
Marital state -0.258 0.140 0.066 -0.533 0.017
Smoking state 0.612 0.151 0.000 0.315 0.908
Alcohol drinking state -0.008 0.136 0.952 -0.276 0.259
Educational level 0.041 0.126 0.745 -0.205 0.287
Sleeping 0.299 0.101 0.003 0.101 0.497
Physical activity -0.111 0.105 0.291 -0.318 0.095
Stress 0.610 0.109 0.000 0.396 0.825
Job type -0.303 0.135 0.025 -0.568 -0.038
Employment type 0.273 0.129 0.034 0.021 0.525
Work duration -0.016 0.027 0.551 -0.070 0.037
Overtime work 0.225 0.103 0.030 0.022 0.428
Absenteenism 0.758 0.110 0.000 0.542 0.975
Shift work 0.536 0.154 0.001 0.234 0.838

R? 0.111

Adjusted R? 0.104

*: standard error.
'+ confidence interval.

Table 6. Multiple regression model predicting gastrointestinal symptomsin 1,875 female workers

Cardiovascular symptoms

Independent variables

B SE* p 95% clt

Constant 16.301 0.340 0.000 15.635 16.967
Age -0.045 0.010 0.000 -0.064 -0.026
Marital state -0.284 0.150 0.058 -0.577 0.009
Smoking state 0.660 0.161 0.000 0.344 0.976
Alcohoal drinking state 0.423 0.145 0.004 0.138 0.708
Educational level 0.338 0.134 0.012 0.076 0.600
Sleeping 0.072 0.108 0.504 -0.139 0.283
Physical activity 0.041 0.112 0.716 -0.179 0.261
Stress 0.798 0.116 0.000 0.570 1.027
Job type -0.084 0.144 0.558 -0.367 0.198
Employment type 0.483 0.137 0.000 0.215 0.752
Work duration -0.037 0.029 0.205 -0.094 0.020
Overtime work 0.205 0.110 0.062 -0.011 0.421
Absenteenism 0.653 0.118 0.000 0.423 0.884
Shift work 0.382 0.164 0.020 0.060 0.704

R? 0.169

Adjusted R? 0.163

*: standard error.
' confidence interval.
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