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Comparison of Subjective Symptoms of Workers in Rapidly and Weekly Rotating Shift
Systems

Young Yeon Jung, Gwang Seo Choi, Kuck Hyeun Woo, Gu Wung Han

Department of Preventive Medicine and Public Health, College of Medicine, Soonchunhyang University

Some circadian rhythms can become disorgnized due to rotating shift work. This lack of
organization, termed desynchronization, can produce a group of symptoms such as insomnia, GI
disturbance and fatigue among many rotating shift workers. The magnitude of these symptoms are
influenced by personal and environmental factors and the patterns of shift work.

This study was carried out to investigate the subjective symptoms related to rotational schedules
of shift work after personal and environmental factors adjusted. 182 male workers in rapidly
rotating shift system and 86 male workers in weekly rotating shift system were conducted the
questionnaire on personal factors and subjective sleep, GI and fatigue symptoms.

Major findings obtained from this study are as follows:

1. The symptoms of ‘feeling tired at work’ and ‘being irritable’ were more frequent in weekly
rotating shift workers (P< 0.05), and the mean of symptom score was significantly higher in
weekly rotating shift workers(P < 0.01).

2. According to 6 hours of sleeping which is a definite elevation point of fatigue, there was not a
significant difference between two groups in sleeping hours. Among workers in rapidly rotating
shift system, the mean of symptom score was significatly higher in workers of less than 6 hours
of sleeping(P < 0.05), but it was not different among weekly rotating shift workers.

3. The symptoms of GI disturbance were more frequent in weekly rotating shift workers but
statistically not significant.

4. The positive rate of mental and physical fatigue symptoms were significantly higher in weekly rotating
shift workers (P < 0.01) and mental and physical fatigue symptoms were more frequent in them (P < 0.01).
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5. After the effect of the factors that were significantly different between two groups by X2-test were
controlled, the mean score of sleep disturbance was significantly higher in weekly rotating shift

workers (P < 0.01) and mental physical fatigue symptoms were more frequent in them (P < 0.01).

Based on these study results, subjective symptoms were more common in the weekly rotating shift

workers. In future, medical examination and laboratory test will be also administered to evaluate a

more accurate health outcomes and the review of current shift schedules will be required.

Key words: circadian rhythm, rapidly /weekly rotating shift work, sleep and GI disturbance

symptoms, subjective fatigue symptoms
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Table 1. General characteristics of study populations

Number(%)
Group I Group II P-value
Age(years)
25-29 45(24.7) 23(26.7)
30-34 106(58.2) 52(60.5)
35-39 31(17.0) 11(12.8) 0.6658
Marital Status )
un-married 16( 8.8) 4 4.7
married 166(91.2) 82(95.3) 0.2286
Education (years)
7-9 10( 5.5) 4( 4.7)
10-12 153(84.1) 79(91.9)
13-15 19(10.4) 3( 3.5) 0.1404
Duration of shift work (months)
13-36 o -) 10(11.6)
37-60 73(40.1) 19(22.1)
>60 109(59.9) 57(66.3) 0.0000
Mean + SD 74.7 + 25.3 80.0 + 35.1 0.212
Total 182(100.0) 86(100.0)

Group I; workers in rapidly rotating shift system with two consecutive night shift

Group II; workers in weekly rotating shift system

60T¥Y A5t 122 0.5%, 1IT¥e 9.3%92
o, 60~80T¥U ALE 47 84.6%, 68.6%°l
I, 80~1009rd B¢ ZAF 14.8%, 22.1%
2 F 23 %97 zolg EATHP0.01). 7t
S48 Fgofd gloide 7tEe ggug A
F FEdte At F ¢ EF 80%E 4o
F 2o fF Aolrt ATk okl H 29
BHol A2 HIANY nEFLEH 529 289
€ Azt oM e W2 27 ol & 9l
of ¥ &bl #oAF eolE BYR(PK0.05), T
ol 28Fe AIZFE 108030 A7 Ive
19.2%, IS 7.0%RA2™, 11~30%< A7}

IZ2 59.3%, IIT< 8l.4%%92o1, 31~608<

e 47 21.4%, 11.6%%2 F w3t #23
Ao)E B} (P0.01) HF ZEHZ AL 25,
3+13.7, 25.5x11.022 =tol7t gt (Table
2)

NEE AR YAAE FAT F WF &
SE F9% Aot AQT, AW dATL 19 23
olzte IT 90%, IIT 70.1%°19 19 278 =
e e 1T 9.9%, 11T 29.1% 8 119
AGHA7F o B3hoH(P0.01) (Table 3).
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Table 2. Distribution of study populations by the factors that affect sleep and gastrointestinal disturbance and

subjective fatigue symptoms Number (%)
Group I Group IT P-value
No. of children less than 8 yrs old
0 41(22.5) 25(29.1)
1 63(34.6) 33(38.4)
2 78(42.9) 28(32.6) 0.2452
Monthly income ( x 1,000 won)
400- 600 1(0.5) 8( 9.3)
600- 800 154(84.6) 59(68.6)
800-1,000 27(14.8) 19(22.1) 0.0002
Living expenses
bear all 159(87.4) 71(82.6)
share 19(10.4) 13(15.1)
no burden 4(2.2) 2(23) 0.5403
Transportation
commuter bus 163(89.6) 69(80.2)
self-drive 19(10.4) 17(19.8) 0.0366
Time required for transportation (minutes)
<10 35(19.2) 6( 7.0)
11-30 108(59.3) 70(81.4)
31-60 39(21.4) 10(11.6) 0.0015
Mean + SD 25.3 + 13.9 25.5 + 11.0 0.895
Total 182(100.0) 86(100.0)

dojutz Al EekR] gk o A B glolMe F
Fe] folg olB HolAE o} IIFoA
7t 2¥d’ ZAF agd g dgy ¥zEst
24 Jeigen, ‘2% % 233§ =zt d
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2 fo3tAl o =%z (P€0.05), F4-dwe] #
ol loiME 1T 6.20+2,920]9, IIZ2
09+ 2.372 II¥°] © & (P<0.01) (Table
4).
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49 2583 F£EE e A ALY &4
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Table 3. Distribution of study populations by consumption of favorates

Number (%)

Group I Group II P-value
Smoking (cigarettes/day)
0 40(22.0) 20(23.3)
1-10 40(22.0) 23(26.7)
11-20 94(51.6) 35(40.7)
> 20 8( 4.4) 8( 9.3) 0.2198
Alcohol intake (times/week)
0 21(11.5) 15(17.4)
0.1-2 122(67.0) 55(64.0)
>2 39(21.4) 16(18.6) 0.4013
Coffee(cups/day)
0 52(28.6) 13(15.1)
0.1-2 112(61.5) 48(55.8)
>2 18(9.9) 25(29.1) 0.0001
Total 182(100.0) 86(100.0)
Table 4. Distribution of study population by symptoms of sleep disturbance
Number (%)
Group I Group IT P-value
(n=182) (n=86)
Subjective sleep symptoms 0 1 2 0 1 2
Initially failing asleep 48 95 39 20 50 16 0.6598
(264) (52.2) (219 (23.3) (58.1) (18.6)
Being disturbed by noises 69 66 47 21 42 23 0.1528
(37.9) (36.3) (25.8) (24.4) (488) (26.7)
Waking too early 70 70 42 20 44 22 0.0724
(38.5) (385) (23.1) (23.3) (51.2) (25.6)
Feeling unrefreshed after sleep 28 76 78 5 38 43 0.0621
(15.4) (41.8) (42.9) (5.8) (44.2) (50.0)
Feeling tired at work 20 94 68 3 40 43 0.0142
(11.0) (51.6) (374 (3.5) (46.5) (50.0)
Being irritable 45 95 42 10 50 26 0.0222
(24.7)  (52.2) (23.1) (11.6) (58.1) (30.2)
Total symptom score
6.20 + 2.92 7.09 + 2.37 0.008

(Mean + SD)

0: never 1: sometimes

2: frequently
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Table 5. Distribution of study populations by sleeping

Table 6. Sleep disturbance symptom score by sleeping

hours hours (Mean + SD)
Sleeping hours Group I Group IT Sleeping hours Group I Group II P-value
(n =182) (n=86)
<6 54(29.7) 17(19.8)
>6 128(70.3) 69(80.2) <6 7.0+£29* 71%£30 0942
>6 59 + 29 7122  0.004
Total 182(100.0) 86(100.0)
*: P < 0.05 in comparison with more than 6 hours of
P>0.05

23 Z8 5 4 EFAAe A Fd 97 o}
=z & Adsne 120 oo Hzn digdd vl
=7 9 BRoy F F3d BAHe2 Fo37 A
ol HolAe #§%x, FAHEFY Fao gloA
T [Fo] A7t @kovt fo@ Aole oAk
(Table 7).

gzAdEd 3282 12 112 BF §43 5
271 743 =4 Jeiga, A3 92, Y44 5
2o 34g0] F Eo AT AolE BHIoH
(P€0.01), AAZRZAA mg 9A]l {3 ol
B} (P0.05) (Table 8).

X2-AY A3 5 Fol FAF AolE B AU
54, & 28717, 49349, 2H3A nEFY,
B2 285E AL, ASHAARRY TS B
A F w257 ALFdd vlAe 4%E B
A FEAENE & A3, FHAPHITE, A
A - 3NA S 2AZLFA glo] muFr]d wet
Fol g Aol g B ATH(PO0.01) (Table 9).

3ol Ao g Ao dAME= e
Fej2 wiPdow FAY 2 SEF AU I
34.6%, IIE& 43.0%2 1134 9527t 9o
Ae Aoz vegoy BAAHQ Aole gldt (P
0.05). 28y, F & BEF $2FALE §AT
olgtz st WUlAZHE e AMF ol wel o=
A fEHoR e AL MIdte AFSE EY
t} (Table 10).

sleeping by t-test
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Table 7. Distribution of study populations by symptoms of gastrointestinal disturbance

Number (%)
Group I Group II P-value
(n=182) (n=86)

Subjective GI symptoms 0 1 2 0 1 2

Indigestion 56 87 39 22 40 24 0.2185
(30.8) 47.8) (21.4) (25.6) (46.5) (27.9)

Belching 82 68 32 33 39 14 0.5746
(45.1) (374) (17.6) (38.4) 45.3) (16.3)

Epigastric pain ) 90 59 33 35 38 13 0.555
(49.5) (324) (18.1) (40.7) (44.2) (15.1)

Nausea or vomitting 77 66 39 36 37 13 0.5513
(42.3) (36.3) (21.4) 41.9) (43.0) (15.1)

Anorexia 55 81 46 24 43 19 0.9278
(30.2) (44.5) (25.3) (27.9) (50.0) (22.1)

Epigastirc fullness or dyspepsia 66 81 35 30 33 23 0.3623
(36.3) (44.5) (19.2) (34.9) (384) (26.7)

Postprandial epigastric pain 100 60 22 54 27 5 0.1087
(54.9) (33.0) (12.1) (62.8) (314) (5.8

Hunger soreness i 71 34 33 40 13 0.9691
(42.3) (39.0) (18.7) (38.4) (46.5) (15.1)

Diarrhea 102 63 17 42 38 6 0.5683
(56.0) (34.6) (9.3) (48.8) 44.2) (17.0)

Constipation 116 45 21 48 27 11 0.3168
(63.7) 247y  (11.5) (55.8) (31.4) (12.8)

Total symptom score

(Mean + SD) 7.24 + 5.15 7.49 + 4.01 0.663

0: never, 1:sometimes, 2:frequently

X2-HAH oz FRAANZY ¥IXE vmdyed =(1983) 9 time-budget study A3}, TLRT}E 2
oo 4% Aol QIdTr. mUlFEAel ©E dFV]e] mUlEFAAA ¥ FEARS o dn
HAIZMS Bz ATEL B2 ¢2dH, Knauth W FEAZAHE 2ol7t gltn Hasin e

4 40 o
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Table 8. Percentage* distribution of subjective fatigue
symptoms of study population

Table 10. Opinion of shift patterns
Number (%)

Sleeping hours Group I Group II P-value GroupI GroupIl P-value
Physical 66.9 7.1 0.0000 Satisfaction of current
Mental 48.0 59.3 0.0000 shift pattern
Sensory-neural 48.4 52.6 0.0448 non-respondent 2011 1 1.2)
satisfied 54(29.7) 17(19.8)
. Sum of No. of symptom in subjects X 100(%) neutral 63(34.6) 31(36.0)
No. of symptom(10) x No. of subject want other pattern  63(34.6) 37(43.0) 0.3470
Table 9. Difference of subjective symptom scores Who want other pattern
between rapidly and weekly rotating shift Night shift
workers after other variables* are non-respondent 2082 127
controlled by ANCOVA less than 8 hours 36(57.1) 23(62.2)
Symptoms F P 8 hours 22(34.9) 11(29.7)
more than 8 hours 3(48 2(54)
Sleep disturbance 7.237 0.008 Shift changing time
GI disturbance 0.470 0.494 non-respondent 20382 127
Physical fatigue 8.079 0.005 flexible 38(60.3) 20(54.1)
Mental fatigue 7.310 0.007 strict 23(36.5) 16(43.2)
Sensory-neural fatigue 1.278 0.259
7HE agd, AF a¥d 1 A9 i=st E

* include the factors that were significantly different
between rapidly and weekly rotating shift workers by
X2-test
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gl AAF4 zarh o ¥ wEA, dA o
FE9 FatelA FHan e 7Y WAE 5437
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B A3y AdHozE, mdIFe Frid g
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WE, AUEE T4 B0 ARHQ HAbgol
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