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The Effect of Rapidly Rotating Shift work on the Fatigue Level,
Urinary 17-KS, Na" and CI” Excretion

Jung, Young Ju

This study was done to investigate the effects of rapidly-rotating shift work of two-day
interval on fatigue level and the concentration of urinary 17-KS, Na', CI". The subjects were
20 nursing college students(control group) and 15 nurses in a university hospital and the
study was done from Apr. 21 to May 4th, 1999. In the test group, each 5 nurses were
allocated to day shjftv(8 AM-4 PM), evening shift(4 PM-12 MN) and night shift(12 MN-8
AM) respectively. The fatigue level were measured 30 minutes after work start on the 2nd
day of work shift. Urine specimens were collected at 8 AM, 4 PM and 12 MN on the 2nd
day of work shift in the control group and 30 minutes before and after work on the 2nd
day of work shift in the test group.

The data were analyzed with SPSS (for Window, ver 7.5). Statistical analysis was
performed by using t-test, paired t-test and ANOVA.

The results were as follows.

1. The perceived fatigue level in shift work

1) The physical and mental fatigue level were significantly higher in night shift than that
in day or evening shift(p<0.05). In the neuro-sensory fatigue level, night shift showed higher
tendency than that in day or evening shift, but there were no significant differences between
each shifts.

* Chosun university, Master of Medicine
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differences between two groups.

Cr

shift.

2) Comparison between the control group and the test group: Physical fatigue level was
significantly higher in night shift than that in day or evening shift of the control
group(P<.001). Mental fatigue level was significantly higher in day or night shift than that
in evening shift of the control group(P<.05). In the neuro-sensory fatigue level, test group
showed higher tendency than that in the control group, but there were no significant

3) The total fatigue level was higher in night shift than that in day shift or evening
shift(P<.05). In comparing with the control group, night shift and day shift showed higher
total fatigue level than that in the control group(p<0.05).

2. The concentration of urinary 17-KS, Na' and Cl’

In the control group, urinary 17-KS, Na' and Cl” showed higher level in afterncon that in
morning and night. In the test group, Cl” in day and evening shift and Na' in evening shift
showed higher level at the end of work. The 17-KS concentration at the begining and the
end of work in three shift groups were lower than those in control group(p<0.05), however,
concentration at the begining of work in day shift, and the end of work in day and
evening shift were higher than those in control group(p<0.05). Cl' concentration at the
begining and end of work in night shift were considerably higher than those in control
group repectively(p<0.1, p<001). Na' concentration showed a higher tendency in three shift
groups except at the begining of work in night shift, but there were no statistical difference.

In comparing concentration of the 17-KS, Na' and Cl among the shift groups, 17-KS
concéntration showed a lower tendency and Na', Cl

showed a higher tendency in night

The result of this study showes that biorhythm of shift work nurse was irregular. Fatigue
level as the subjective index for evaluating the health problem concermning shift work was
higher in night shift and proved to be in accordance with the concentration
17-KS, Na' and Cl” used as objective indices.

Disturbation of biorhythm and work stress due to night shift

of urinary

seems to cause the health

problem of nurses and decrease of work efficiency. It is considered that work regualtion is

necessary for the rational management of the nursing administration.
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Table 1. Comparison of fatigue levels among day, evening and night shift

Day Evening Night
M=SD M=SD M=*=SD F
control(n=20) 223+ .44 223+.4 223t .44
Physical shift duty(n=5) 258+.24 240+ .45 3.38+.63 6.05%
fatigue lvel t -1.66 -74 —4, 75%x%
Mental control(n=20) 1.08+.38 1.08£.38 1.08%+.38
en
. shift duty(n=5) 2.26*.16 208+.37 3.04+.70 5.87%
fatigue level
t -2.54* -1.43 -3.75+
N control(n=20) 1.86+.42 1.86+ .42 1.86+.42
euro—sensol
) ™ shift duty(n=5) 224+ 46 202+ 45 2724102 130
fatigue level
t ~1.72 -7 -1.82
‘ Total control(n=20) 196+.32 1.96x.32 1.96+.32
o N
. : shift duty n=5) 2.36+.26 2.16*.40 3.04£.73 4.19%
fatigue level
t -2.45% -1.15 -3.21*
*p<005 ** p<0.01  #xxp<0.001.

% Control data were checked within thirty minutes after the day duty.
F : Compared among the day, evening and night shift

t : Compared with the control group
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Table 2. Urinary 17-KS, Na’, and CI levels of subjects at the beginning and the end of work in day shift

118mMeOlA 25 2 ARl 16A4=
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AR fege e are @

22 A1 084

o 246mMellA 27 FZAA 164 =

3} npERsiR2 271k 374AmME UrEM

Hog §93% AolE BYHp<O.05).

39 vm A 17-KS&
512mge 2 tzZ9 802mgdl
ol BAHoz {3
(P<0.05), %7 4=

AR B

v 3}

ol

1679l H 648mg

08 : 00 16 : 00 T
17-KS control(n=20) 8.02+250 341£321 -46
day shift(n=5) 512%*373 6.48£3.08 -1.24
(ne/L) t 2.10° 1.20
Ne' control(n=20) 10958 16084 -395"
day shift(n=5) 118+46 146+48 -1.04
(mM /L) t -31 33
or control(n=20) 143+96 224+124 -3.12"
day shift(n=5) 2461104 37141172 -387
(mM /L) t -2.10° -2.22

* p<0.05 =+ p<0.01

T : When compared to the beginning and end of work

t : When compared to control group

Table 3. Urinary 17-KS, Na’, and CI” levels of subjects at the beginning and the end of work in evening shift

16100 24 : 00 T
17-KS control(n=20) 841+321 749+279 1.88
(mg/L) evening shift(n=5) 446+1.63 620+2.13 -1.49
t 263 9%
Na' control(n=20) 16084 128+73 -1.74
(mM /L) evening shift(n=5) 118%55 148 +48 -2.99"
t 1.04 -56
cr control{n=20) 224+124 1691108 =227
(mM /L) evening shift(n=5) 158+ 44 29+ 52 -471™
t -193 -247

* p<0.05 *x p<0.01

T : When compared to the beginning and end of work

t : When compared to control group



Table 4. Urinary 17-KS, Na’, and CI" levels of subjects at the beginning and the end of work in night shift

24 :00 08 : 00 T
control(n=20) 749*279 8.02+250 - 73
17-KS night shift(n=5) 4561282 542+404 -1.15
(mg/L) t 2.09" 1.83
Na* control(n=20) 128+73 109+58 1.228
a
night shift(n=5) 135+48 177£92 -1.537
(mM /L) t -.20 -2.07
or control(n=20) 169+108 143196 928
night shift(n=5) 369+170 422+78 -788
(mM /L) t -3.29” 595"

* p<0.05 **x p<0.0l =**x P<0.001

T : When compared to the beginning and end of work

t : When compared to control group
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Table 5. Comparison of urinary 17-KS, Na', and CI” levels of subjects at the end of work
Day (n=5) Evening (n=5) Night (n=5) F
M=ESD M=*SD M=ESD
17-KS (mg/L) 6.48+£3.08 6.20+2.13 542+4.04 149
Na" (mM/L) 146148 148+ 48 17792 340
CI" (mM/L) 314£172 294%52 422%78 1.622
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