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< Abstract>

This study was undertaken to investigate whether the stress caused by day/night shifts
on industrial workers can be affected through nutritional status.

A sample of 573 female industrial workers, aged 17 through 23 years, from 4 different
industries (2 in normal, 2 in 3 shift work pattern) were surveyed by questionaire examining
their nutritional status, food intake, dietary habit, sleep complaint, performance of
digestive organs, and degree of fatigue. Shift workers were surveyed during night work.
The results are summarized as follows:

1. Sleep complaints and degree of fatigue in shift workers were higher than normal
workers, whereas the performance of digestive organs were as lower than normal
workers. These results showed that shift workers were more stressed than normal

workers.

2. The workers who were surveyed were all poor in nutritional status. The intakes of
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calorie, protein, Ca, riboflavin, and ascorbic acid were lower than Korean Recommanded

Dietary Allowences (RDA). Dietary habit of the shift workers was irregular.

3. There was a negative correlation between nutritional status and degree of fatigue.

The intakes of energy nutrients, ascorbic acid, and niain were significantly related to the

degree of fatigue in which protein intake was found to be most influential. Among

workers with the same level of protein intake, shift workers showed higher degree of
_ fatigue. When the protein intake of shift workers was 100-125% of R.D.A ,they showed the
same degree of fatigue to the average normal workers.
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Table 1. Classification of subjects from 4 different
industries according to working pattern
No..of female Working

Industry workers (%) pattern

A (Clothing) 59 ( 11.0) Normal work*

B (Fur) 194 ( 36.1) Normal work

C (Semiconductor) 135 ( 25.1)  Shift work**

D (Sipinning) 149 ( 27.8)  Shift work

Total 537 (100.0}

* General pattern working from morning to afternoon
** Work pattern working altrenately in 3 shifts
(morning, day and night work)
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Table 2. General characteristics of female workers from 4 different industies

Working pattern Normal Work Shift Work

industry A B C D
Variables clothing fur semi-conductor spinning
Age (year) 23938 18.8%26 22.7%26 172415
Height (Cm) 1584 3.6 1572154 158.8 14,1 1584 £4.4
Weight (Kg) 38.7%140 494 %53 51.1 1438 513%45
Inhabitants (No) 4539 148129 2214 8.1t1.4
Working hours 92108 10.5+2.0 30100 - 8.3 %0.7
Sleeping hours 7.010.8 6.6%1.0 70218 54%1.0
Residence Individual Dormitory Individual Dormitory

) house house

Shift interval (week) not shifted not shifted 10 1
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Tabie 3. Food habit of female workers with different working pattern

Working
pattern Normal Workers Shift Workers
ltems
Meal Regularity ' n (%)
Regular 188 (74.3) 41 (14.4) ’
Irregular 65 {25.7) 243 (85.6) ) chi-square : 193.66
P <0.001*
Meal Frequency )
2 times/day 34 (13.4) 153 (53.9)
3 times/day - 189 (74.7) 115 (40.5)
4 times/day 29 {11.5) 16 ( 5.6)
Over 4 times/day 1( [.5) 0( 0.0) chisquare : 96.93
P <0.,001*
One Meal Volume
Over Eat 23.( 9.1) 79 (27.8)
Adequate 195 (77.1) 175 (61.6)
Small 27 (10.7) 19 ( 6.7)
Very Small 8( 3.1) 11( 3.9) chi-square ;32.10
Snack Frequency P<0.001r
e ] 8( 3.2) 14 ( 4.9)
Seldom 186 (73.5) 190 (56.9)
1—-2 times/day 55(21.7) 77 (27.1)
3—4 times/day 4( 1.6) 3(1.1) chisquare : 3.88
Food Intake P<0.3¢%
Freugency Score
06 179 (70.0) 182 (64.1)
6—15 50 (19.8) 65 (22.9) chisquare : 2.93
14-20 24 ( 9.5) 37 (13.0) P <03+
Mean Frequency score 5.51 +3.16 592+2.74 : N.S.

* Significant by chi-square test (P < 0,001)
+ not significant by chi-square test (P< 0.3)
N.S. : not significant at « = 0.05 leve! between working pattern

Table 4. Comparison between normal and shift workers about scores of sleep complaint, digestive organ perfor-
mance, physical fatigue, mental fatigue, and neurosensory fatigue

Variables : Working pattern  (n) Mean £ S.D.
Sleep complant score Normal workers (252) 7.59 2,114
Shife workers  (285) 8.64 £2.10
Digestive organ Normal workers {252) 19.8 £3.7H**
performance score Shift workers (285) 185 £39
Physical fatigue Normal workers  {252) 4,85 22 44%*+
.score Shift workers (285) 6.06 298
Mental fatigue Normal workers (252) 2.31 £2,29%**
score Shift workers (285) 3,75 £3.31
Neurosensory . Normal workers  {252) 3.35 £2.39%*
fatigue score Shift workers (285) 4,01 £2.84

** : Significant at .« = 0.01 level between normal & shift workers by Student t-test
*%% : Significant at a = 0,001 level between normal & shift workers by Student t-test
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Table 5. Resuit of muitiple regression analysis

between sleep complaint and environment-
situational variables selected

Independent variables Coefficient S?r':g?rd
Height —0.01528 0.01898
Education 0.14286 0.22668
Working Period —0.07411 0.05008
Shift work 1.12915%* 0.44200
Type of Housing - 0,30736 0.55612
Inhabitants 0.06297 0.03728
Working Hours —0.52422 0.33127
Sleeping Hours —1.13071%* 0.43906
Meal Regularity —0.28476 0.24542
Meal Number —~1.03421* 0.46600
Snack Frequency 0.56383 0.50188
Food Intake Frequency —0.57153 0.37589

R? =0,18058

F—Ratio = 5,40*+

*  Significant at « =0.05 Level
**  Significant at « =0.01 Level
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Table 6. Result of multiple regression analysis between digestive organ performance and environment-situational
variables selected

Independent variables Coefficient Standard Error
Age —0.13756%* 0.06254
Height : 0.02766 0.04142
weight —0.05499 ’ 0.03945
Education —-0.25014 0.04018
Shift Work 3.45283 3.61229
Residence 1.45426 0.98247
Inhabitants —0.14069* 0.07047
Sieeping Hours 0.78287%* 0.20831
Meal Regularity . 1.16586** 0.43704
Food Intake Frequency 0.44407* 0.20113
Working Hours & Sleeping Hours 0.06130** 0.01007
Meal Number & Food intake Frequency -0.13684 0.17134
R? =0.15552

F—Ratio = 5.99%*
* Significant ot « = 0,05 Level
** Significant at « = 0.01 Level

Table 7. Result of multiple regression analysis between physical fatigue score and environment-situational varia-
bles selected

Independent variables Coefficient Standard Error
Height 0.01434 0.02011
Education : 0.20717 0.22935
Shift work 2.01399%*%* 0.35585
Shift Interval 0.05318 0.04446
Residence 0.34212 0.42107
Working Hours 0.41428 0.34707
Sleeping Hours . 0.73912 - 0.46683
Food Intake Frequency ~0.68042 0.36649
Digestive Organ Performance —0.35508%** 0.06108
Sleep Complaint 0.00652** 0.00247
Interaction between Digestive Organ

Performance & Snack Frequency 0.05457 0.02465
Interaction between Working

Hours & Sieeping Hours —~0.06816 0.05141
Interaction between Meal ’

Number & Snack Frequency - ~0.27048* 0.13062
R? =0.45075

F~Ratio = 22.33%x*

*  Significant at o = 0,05 Leve!
** Significant at o = 0.01 Level
**xSignificant at o« = 0.001 Level
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Table 8. Result of Multiple regression analysis between mental fatigue score and enviromment-situational variables

selected .
independent variables Coefficient Standard Error
Education 0.58616** 0.22611
Tpye of Housing — 1.49914* _0.66021
Meal Regularity -~ 0.51756 0.28484
Meal Number — 2.92689% 1.14532
Snack Frequency —0.90117 0.58246
Food Intake Frgeuency — 1.31732%** 0.39879
Sleep Complaint 0.11984* 0.05411
Digestive Organ Performance — 0.34300*** 0.09926
Digestive Organ Performance & Meal Number 0.05213 0.04525
Digestive Organ Performance & Food Intake Frequency 0.02154 0.01737
Working Hours & Sleeping Hours 0.01478 0.00808
Meal Number & Snack Frequency 0.62351 0.32203
Meal Number & Food Intake Frequency 0.17728 0.11673
R? =0.296391

F—Ratio = 13.69**

*  Significant at « = 0,05 Level
**  Significantat a = 0,01 Level
*%* Significant at « = 0.001 Level

Table 9. Result of multiple regression analysis between neurosensory fatigue score and environment-situational
variables selected

Independent variables Coefficient Standard Error
Weight — 0.04853* 0.01999

* Education 0.26363 ) 0.21262
Shift interval —0.04961* 0.02569
Meal Regularity - 0.48880 0.26689
Meal Number —1.85983 0.86812
Meal Amount ) 0.94125 0.71038
Food Intake Frequency —0.45369%* 0.13730
Sleep Complaint 0.29434 0.21934
Digestive Organ Performance — 0.45369%* 0.13730
Sleep Complaint & Digestive Organ Performance 0.02171 0.01144
Digestive Organ Perfomrance & Meal Amount — 0.05156 0.03558
Meal Number & Food Intake Frequecny 0.14838 0.10618
Meal Amount & Food Intake Prequency 0.09156 0.09658 )

* = 33,001

F—Ratio = 15.04%% =
* Significant of a = 0.05 Level
** Signjficant at & = 0.01 Level
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Table 10. Nutrient intake per day of female workers from 4 different industries
ndustry Normal work Shift work
Nutrient A (n=59) B (n=194) C (n=135) -D (n=149)
Calorie {Kcal)] 1818 £633 (79.0) 2159 £ 472 (93.7) 1831 £454 (79.6) 2096 £ 511 (91.1)
Protein (g) 50.9 £21.2 (72.7) 61.7 $12.5 (88.1) 50.1 %18.0 (71.6) 58.2 £24.0 (83.1)
Animal 11.2 £10.4 143 * 6.7 11.7211.3 11.5% 8.2
protein  (g)
Fat & oil (g) 31.7%11.2 34.7%12.1 309154 309 £13.2
Carbo- 332.2+79.4 400.4 £ 66.7 338.2+542 396.1 £86.3
hydrate (g}
Ca (mg) | 423.2%116.3(60.5)| 383.5185.3(54.8) | 408.2£140.1 (58.3) | 454,0 £50.6 (64.9)
P (mg) | 614.6£79.6 854.5166.3 607.2%55.6 748.3 £108.2
Fe (mg) 12,51 5.1(69.5) 9.4 3.7(52.5) 23.1 % 7.2(128.5) 153+ 4.6(85.0)
Vit. A (LU} 24452 896 (111.2) 2779 £446 (127.2) | 2033 +588 (92.4) 1449 £ 234 (65.9)
Thiamin (mg) 0.89 % 0.2 (24.2) 242+ 0.8(201.0)] 1.03* 0.3(85.8) 1.71 £ 0.4 (143.5)
Ribo- (mg) 0.6 * 0.2(42.9) 0.7 £ 0.3 (50.0) 0.7 £ 0.2 (50.0) 1.3 * 0.4 (92.9)
flavin
Ascorbic (mg) 38.2 13,5 (69.5) 36.4 = 7.2(66;2) 38.6 £13.2 (70.2) 39.1 £10.5 (71.1)
acld )
Niacin {mg) 10.8+ 2.7 (72.3) 134 % 3.,2(89.6) 11.8% 6.2(79.0) 16.0 % 4.1(106.5)
+ Mean £ S.D.

Numbers in parenthesis are the percentage of RDA3®

Table 11. Proportion of Carbohydrate, Protein and Lipid in diet of female workers from 4 different industries

Working Industry Calorie (Kcal) | Carbohydrate (g) Protein (g) Lipid (g)
Pattern
Normal A 1818 332.2 (73.1)* 50.9 (11.2) 31.7 {15.7)
Work (clothing)
B 2159 400.4 (74.2) 61.7 (11.4) 34.7 (14.4)
(fur)
Shift C: semi- 1831 338.2 (73.9) 50.1 (10.9) 30.9 (15.2)
Work {conductor)
D 2096 396.2 (75.6) 58.2 (11.1) 30.9 (13.3)
(spinning)

* percentage of total calories

./’.:32}7]»1- 7]»

57}
2l

4. dYs Mg [zt oI

odoka Aol g 24 A3E Table 1034
Zrokeh, o HRof o AL AR o
Holow, 53 oz, A, Z<4, riboflavin,
ascobic acid& 47) 34 25 2EZ31qch, FEA
okl Adake o] AL 25 b Aol 1/



Fof meh of 4] a2t HExot dddH delo] BE 2AAT 9

Table 12. Resuits of simple regression analysis between fatigue.scores and nutrient intakes

Nut:;::litgue Physical fatigue Mental fatigue Neurosensory fatigue
Calorie P<0.01 (.08)* P <0.01 (.08) P <0.01 (.08)
Carbohydrate P<0.01 (.02) P <0.01 (.08) P <0.01 (.08)
Lipid P<0.01 (.10) P <0.01 (.06) P < 0.0t (.04)
Protein P<0,01 (.11) P <0.01 {.13) P <0.01 (.09)
Ascorbic acid P<0.01 (.03) P <0.05 (.01) P <0.01 (.03)
Ca N.S. N.S. N.S.
P N.S. ) N.S. N.S.
Fe N.S. N.S. N.S.
Vit. A P <001 (.04) N.S. N.S.
Thiamin P<0.05 (.01) N.S. N.S.
Riboflavin P<0.01 (.04) P <0.01 (.03) N.S.
Niacin P <001 (.03) P <0.01 (.01) P <0,01 (.04)

* Signiﬂcancy (R?)
N:S.: Not Significant

Table 13. Comparison of fatigue scores between normal and shift workers according to five different protein

intake level
\ Fatigue score Physical fatigue score Mental fatigue score Neurosensory fatigue score
" Protein Normal © shift Normal Shift Normal  Shift

intake level workers workers workers workers workers workers

Under 50% 8.0+22 (4)t 8.6+1.5%%(22) §.5%3.5 7.0 £2.3%%x 55+34 6.5128%*
of R.D.A, :

50%—75% 5.8+2.5(45) 6.812,7%**{90) | 3.0%2.5 4.6 L3, 1%%* 43+21 44128
of R.D.A. .

75%—100% 49+23(173) 5.613.0%*(128) | 2.2%+2.2 3.1 £3.0%+ 34+24 37128
of R.D.A.

100%—125% 2711.8(30) 4.81t29%*%*(41) | 1.2%1.8 2.4 £2.6%** 16117 29123%*
of R.D.A. - .

Over 125% 3.0 (1) 3.0%x26( 3) 0 131223 0 27138
of R.D.A.

Total mean 4.9 2.4 6.1 £ 3,0%** 23£23 3.8 13, 1%%» 33124 4.0129%*

fatigue score

+ Mean £5.D.
Numbers in parenthesis are the number of worker
** Significant at = 0.01 level

*+» Significant at @ = 0,001 level > between normal and shift workers by Student t-test
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