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Dietary Behaviors and Dietary Quality are Determined by the Working Hours
of Industrial Male Workers Working in Rotating Shifts
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ABSTRACT

This study investigates the effect of working hours on the dictary behaviors and dietary quality of male in-
dustrial workers employed in rotating shifts. The survey was conducted from February to March 2022, en-
rolling 209 male workers operating in rotational shifts at industries in the Chungcheongnam-do region. Eating
behavior and health awareness were investigated during the morning shift, afternoon shift, and night shift for
the same subjects. The shift timings were found to be associated with dietary behavior, which had an impact
on the dietary quality of workers. Negative effects of shift timings on diet and health were also perceived by
the shift workers. The frequency of alcohol consumption was high during the morning shift, and the fre-
quency of night time snack intake was high during the afternoon shift. During the night shift, there was de-
creased vegetable intake and increased ramyeon intake. Compared to the morning shift, a significant decrease
in dietary quality scores was found during the night shift. The workers recognized that rotating shift work
negatively affected health, eating habits and sleep. There was a high demand for providing a variety of me-
nus and healthy night snacks in the company cafeteria. When nutritional counseling and educational health
services were provided, the willingness to participate was high. Therefore, to improve the health and dietary
quality of shift workers, there is a need to provide diets suitable for the working environment and the charac-
teristics, and to provide nutrition management services.
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Table 1. General characteristics of the shift workers.

2) ao) 2% ARKE AE
W) 2R ARIREAQFORY AL Le
£Q0I8)9) AT BT B JFRs
a3 I3 FIM 1689 A 4
& 4% WE obe wx e v
X

il

H 1

Variable Criteria Total (n=209)
Age (years) =20~ <30 38 (18.2)"
=30~ <40 65 (31.1)

240~ <50 41 (19.6)

=50 65 (31.1)

Physical characteristics Height (cm) 174.1£5.5”
Weight (kg) 75.9£10.5

BMI (kg/m’)” <185 1(05)
>18.5~<23.0 48 (23.0)

>23.0~<25.0 65 (31.1)

=25.0 95 (45.4)

Mean+SD 25.0£3.0

Family type Single 62 (29.7)
Married 143 (68.4)

Others 4 (19

Type of residence Own house 62 (29.6)
Company housing 145 (69.4)

Rented room 2 ( 1.0)

Housemate None 66 (31.6)
Family 127 (60.8)

Colleague 16 ( 7.6)

Shift working career (years) <5 62 (29.7)
>5~<10 35 (16.7)

=10~ <20 29 (13.9)

>20~<25 30 (14.3)

>25 53 (254)

Smoking status Yes 74 (35.4)
Smoked in the past, but not in now 46 (22.0)

No 89 (42.6)

V0 (%)
* MeantSD

) BMI: body mass index

underweight: BMI<18.5, normal: 18.5<BMI<23.0, overweight: 23.0<BMI<25.0, obesity: BMI=25.0
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Table 2. Frequency of food intake according to shift hours of the shift workers.

Working time (n=209)

Variable Criteria % -value (P)
Morning Evening Night
Frequency of fruit intake <Once every 2 weeks 58 (27.8)1) 62 (29.7) 62 (29.7) 3.3888 (0.9076)
1~3 times per week 111 (53.1) 107 (51.2) 106 (50.7)
4~6 times per week 18 ( 8.6) 6 (7.6) 14 ( 6.7)
Once per day 22 (10.5) 23 (11.0) 27 (12.9)
>Twice per day 0 (0.0 1(05) 0 (0.0)
Frequency of egg intake <Once every 2 weeks 36 (17.2) 36 (17.2) 45 (21.5) 3.6999 (0.8831)
1~3 times per week 114 (54.5) 114 (54.6) 107 (51.2)
4~6 times per week 33 (15.8) 32 (15.3) 25 (12.0)
Once per day 25 (12.0) 26 (12.4) 31 (14.8)
>Twice per day 1(05) 1(05) 1 (05)
Frequency of intake of bean or <Once every 2 weeks 81 (38.8) 78 (37.3) 87 (41.6) 1.3447 (0.9950)
bean products 1~3 times per week 96 (45.9) 9 (474) 92 (44.1)
4~6 times per week 14 (67 6 (7.6) 14 ( 6.7)
Once per day 15(72) 4.(6.7) 13 (62)
=>Twice per day 3(14) 2 (1.0 3(14)
Number of vegetable dishes Never 36 (17.2) 4 (6.7 44 (21.0) 19.1829 (0.0139)*
excluding Kimchi at each meal | 65 (31.1) 70 (33.5) 69 (33.0)
2 86 (41.1) 6 (45.9) 74 (35.4)
3 16 ( 7.7) 4 (11.5) 16 ( 7.7)
>4 6 (29 5(24) 6 (29
Frequency of intake of milk and ~ <Once every 2 weeks 72 (34.4) 4 (40.2) 86 (41.2) 2.9195 (0.8189)
dairy products 1~3 times per week 90 (43.1) 5 (40.6) 78 (37.3)
4~6 times per week 24 (11.5) 0 ( 9.6) 22 (10.5)
Once per day 23 (11.0) 0 ( 9.6) 23 (11.0)
=>Twice per day 0 (0.0 0 (0.0 0 (0.0
Frequency of nut intake Seldom 74 (35.4) 3 (349 82 (39.2) 1.6894 (0.9891)
Once every 2 weeks 56 (26.8) 2 (29.7) 54 (25.8)
1~3 times per week 51 (24.4) 6 (22.0) 46 (22.0)
4~6 times per week 12 (57 3(62) 12 ( 5.8)
=0Once per day 16 (7.7) 5(72) 15(72)
Frequency of intake of fish and <Once every 2 weeks 95 (45.4) 6 (45.9) 110 (52.6) 5.7143 (0.6395)2)
shellfishes 1~3 times per week 101 (483) 102 (48.8) 87 (41.6)
4~6 times per week 6 (29) 6 (29 9 (43)
Once per day 6 (29) 4 (19) 2 (10
>Twice per day 1 (0.5) 1(0.5) 1(0.5)
Frequency of water intake Seldom 2 (1.0 1 (05) 1(05) 1.8429 (0.9855)
1~2 times per day 32 (15.2) 36 (17.2) 39 (18.6)
3~5 times per day 84 (40.2) 0 (38.3) 84 (40.2)
6~7 times per day 56 (26.8) 9 (28.2) 52 (24.9)
>8 times per day 35 (16.8) (15.8) 33 (15.8)
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Table 2. Continued.

Working time (n=209)

Variable Criteria % -value (P)
Morning Evening Night
Frequency of fast food intake Seldom 76 (36.4) 77 (36.8) 92 (44.0) 4.6743 (0.7553)2)
Once every 2 weeks 85 (40.6) 79 (37.8) 67 (32.0)
1~3 times per week 44 (21.1) 48 (23.0) 47 (22.5)
4~6 times per week 3(14) 4 (19) 2 (1.0
Once per day 1(05) 1(0.5) 1(05)
=2 times per day 0 (0.0 0 (0.0) 0 (0.0)
Frequency of ramyeon intake Seldom 58 (27.8) 53 (25.4) 38 (182) 34.9663 (0.0001)***
Once every 2 weeks 68 (32.5) 62 (29.6) 57 (27.3)
1~3 times per week 77 (36.8) 85 (40.6) 83 (39.7)
4~6 times per week 4(19) 6 (29 14 (6.7)
Once per day 1(0.5) 2 (1.0 16 ( 7.6)
=2 times per day 1(0.5) 1 (05) 1 (05)
Frequency of intake of sweet and <Once every 2 weeks 86 (41.2) 80 (38.3) 77 (36.8) 3.0152 (0.9334)
greasy baked products 1~3 times per week 82 (39.2) 88 (42.0) 91 (43.5)
4~6 times per week 27 (12.9) 24 (11.5) 21 (10.1)
Once per day 12 (57 5(72) 18 ( 8.6)
=2 times per day 2 (1.0 2 (10 2 (L0
Frequency of processed beverage =~ <Once every 2 weeks 99 (47.3) 101 (48.3) 92 (44.0) 2.0963 (0.9889)
intake 1~3 times per week 75 (35.9) 71 (34.0) 76 (36.3)
4~6 times per week 23 (11.0) 25 (12.0) 24 (11.5)
1~2 times per day 11 (53) 11 (52 15(72)
>3 times per day 1(05) 1(05) 2 (1.0
Frequency of coffee intake <1 cup per day 46 (22.0) 46 (22.0) 52 (24.9) 1.3952 (0.9662)
1 cup per day 60 (28.7) 3 (30.2) 60 (28.7)
2 cup per day 50 (23.9) 54 (25.8) 50 (23.9)
>3 cup per day 53 (25.4) 46 (22.0) 47 (22.5)
Frequency of alcohol intake <1 times per week 93 (44.5) 104 (49.8) 145 (69.4) 36.0473 (<0.0001)***
1 times per week 50 (23.9) 55 (26.3) 41 (19.6)
2 times per week 43 (20.6) 31 (14.8) 15 (72
3~4 times per week 22 (10.5) 18 ( 8.6) 8 (3.9
=5 times per week 1(05) 1(05) 0 (0.0
Y'n (%)
? Fisher’s exact test
*P <0.05, ***P<0.001
2, wtf 25 AZHE A-E o 27 ARbell @& fofF<l xpole itk B,
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Table 3, Eating behaviors and exercise according to shift hours of the shift workers.

Working time (n=209)

Variable Criteria 7 %-value (P)
Morning Evening Night

Frequency of breakfast <Once per week 65 31.1)" 0 (33.5) 4 (30.6) 41259 (0.8456)
1~2 times per week 38 (182) 5 (2L5) 42 (20.1)
3~4 times per week 1 (14.8) 6 (12.5) 35 (16.8)
5~6 times per week 15(72) 8 ( 8.6) 8 ( 8.6)
Everyday 60 (28.7) 50 (23.9) 50 (23.9)

Reasons for skipping breakfast” Have no appetite 33 (18.3) 4 (19.1) 8 (21.3)  82.8389 (<0.0001)***
Have no time 79 (43.9) 49 (27.5) 26 (14.5)
Habitually 49 (272) 72 (40 5) 53 (29.6)
Have indigestion 9 (5.0) (45) 48 (26.8)
To weight control 9 (5.0 15 ( 84) 14 ( 7.8)
Refused to feed 1 (0.6) 0 ( 0.0) 0 ( 0.0

Frequency of night time snack Seldom 89 (42.6) 57 (27.3) 81 (38.8)  35.6290 (<0.0001)***
Once per month 25 (12.0) 24 (11.5) 17 ( 8.1)
Once every 2 weeks 35 (16.7) 30 (14.3) 18 ( 8.6)
1~2 times per week 39 (18.6) 48 (23.0) 42 (20.1)
3~4 times per week 19 (9.1 43 (20.6) 6 (17.2)
=5 times per week 2 (10 7(33) 15(72)

Food to eat usually as night time snack’ Ramyeon 122 (58.4)
Chicken 111 (53.1)
Bread, Snacks 83 (39.7)
Pig hocks, Bossam 60 (28.7)
Fruits, Juice 56 (26.8)
Milk, Dairy products 0 (14.3)
Soymilk 19 (9.1)
Rice cakes 9(43)
Others 18 ( 8.6)

Frequency of eating out or delivery food Seldom 38 (18.2) 47 (22.5) 82 (39 2)  28.8957 (0.0003)***
Once every 2 weeks 81 (38.8) 9 (42.6) 4 (30.6)
1~3 times per week 80 (38.2) 3 (30.1) 55 (26.3)
4~6 times per week 8 (3.9 8 (3.9 6 (29
Once per day ( 1.0) 2 (10 2 (1.0
=2 times per day 0 (0.0 0 (0.0 0 (0.0

Frequency of exercise over 30 minutes Never 55 (26.3) 71 (34.0) 79 (37.8) 7.9183 (0.4415)
1~2 times per week 84 (40.2) 71 (34.0) 65 (31 1)
3~4 times per week 44 (21.1) 44 (21.0) 2 (20.1)
5~6 times per week 12 (5.7) 14 ( 6.7) 12 (57)
Everyday 4 (6.7) 9 (43 11 (53)

"'n (%)

? The total number for this item may differ from the total number of subjects due to missing data

) Multiple choice
#*%P <0.001
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Table 4, Eating habits and health cognition of the shift

workers.
Variable Criteria Total (n=209)

Refusal of specific food items Never 40 (19.1)"
Seldom 75 (35.9)

So-so 64 (30.6)

Many 25 (12.0)

A lot 5(24

Check nutrition label when Never 9 (18.7)
purchasing processed foods Seldom 04 (45 0)
Normal 6 (22.0)

Often 8 ( 8.6)

Always 12 (57

Efforts to have healthy eating Never 3(14)
habits Seldom 33 (158)
Normal 8 (46.9)

Often 7 (32.1)

Always 8 (3.9

Washing hands before meal Never 0 (0.0
Seldom 4 ( 1.9)

Normal 1 (19.6)

Often 103 (49.3)

Always 61 (29.2)

Subjective health perception Not very healthy 2 (1.0
Not healthy 16 ( 7.6)

Normal 130 (62.2)

Healthy 55 (26.3)

Very healthy 6 (29)

Y0 (%)
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Table 5. Average NQ scores, and dietary quality scores
by area according to shift hours of the workers.

) Working time (n=209)
Variable

- - - F-value (P)
Morning  Evening Night

NQ 519493 51.4£9.7" 50.2+9.7° 19.45 (<0.0001)***
Balance  25.9+13.8" 25.1£13.5% 24.5£14.1° 3.18 (0.0427)*

Diversity ~ 50.2¢17.0° 52.6+16.2° 48.516.8° 16.22 (<0.0001)***
Moderation 77.5+13.6" 75.2414.1° 75.2£15.0° 9.74 (<0.0001)***

Dietary 4774146 46.8+14.6° 46.6+14.8° 10.44 (<0.0001)***
behavior

" MeanSD

a>b>c ANOVA followed by Tukey’s test

*P<0.05, ***P<0.001
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Table 6. Perception of the impact of shift work on health and lifestyles of the shift workers.

Variable Very positive Positive Negative Very negative Total (n=209)
Health 2 (1.0)" 6 (29) 41 (19.6) 86 (41.1) 74 (35.4) 1.9+0.9”
Dietary habits 2 (1.0) 6 (2.9) 48 (23.0) 103 (49.3) 50 (23.8) 2.1+0.8
Exercise 10 (4.8) 39 (18.7) 94 (45.0) 44 (21.0) 22 (10.5) 2.9+1.0
Rest 6 (2.9) 25 (12.0) 91 (43.5) 63 (30.1) 24 (11.5) 2.6+0.9
Sleep 5024 9 (43) 35 (16.7) 94 (45.0) 66 (31.6) 2.0+0.9
Drinking 4 (1.9 17 ( 8.1) 113 (54.1) 50 (23.9) 25 (12.0) 2.6+0.9
Smoking 4 (1.9) 5(24 116 (55.5) 41 (19.6) 43 (20.6) 2.4+0.9

Y n (%)
? MeanSD
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Table 7. Subjects’ perception of the impact of shift work on health and dietary life and food service requirements for

dietary quality improvement.

Variable Criteria Total (n=209)
Working time worst for health Morning 524
Evening 5(24)
Night 197 (94.2)
Do not know 2 (1.0
Negative factors of shift work affecting dietary Irregular meal times 163 (78.0)
quality Increase in night time snack intake 113 (54.1)
Increase in morning skipping meals 70 (33.5)
Increase in the speed of eating 56 (26.8)
Increase in snack intake 47 (22.5)
Increase in HMR intake 43 (20.6)
Increase in frequency of overeating 31 (14.8)
Increase in the amount of alcohol consumed 30 (14.4)
Increase in delivery food intake 26 (12.4)
Others 6 (29
Meal service requirements to improve dietary life Providing a variety of menus 138 (66.0)
of shift workers” Providing healthy night time snacks 95 (45.5)
Providing ample meal time 63 (30.1)
Providing nutrition education and counseling 30 (14.4)
Others 12 (57)
Willingness to participate in nutritional counseling Strongly disagree 17 ( 8.1)
and education programs for health Disagree 25 (12.0)
Neutral 96 (45.9)
Agree 1(244)
Strongly agree 20 ( 9.6)
Mean+SD 3.1£1.07
Vn (%)
* MeantSD

Y Multiple choice
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