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ABSTRACT
Objectives: This study was conducted to find out the prevalence and risk factors of anemia according to shift work.

Methods: Data from the Korean National Health and Nutrition Survey (2016-2020) were used. 9,787 workers
were divided into shift workers and non-shift workers. The work type between 6AM-6PM_was defined as day
work, and other work types were defined as shift work. A chi-square test was used to indicate the distribution
of risk factors expected to affect shift work in both frequency and percentage. Multiple logistic regression
analysis was performed to find out the relationship between anemia prevalence and shift work.

Results: As a result of analysis, multiple logistic regression analysis of anemia prevalence and shift work, the
OR (95% Cl) of male workers on shift work was 2.186 (1.139 to 4.194) and there was a statistically significant
difference.

Conclusions: In conclusion, anemia in male shift workers should be considered a possibility of health problems.
In the future, research based on various data collection should be conducted for research to reveal various
causes or diseases of anemia in the future.

Key words: anemia, night work, shift work, workers
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Exclusion

Self-employed or unpaid family
workers (n=25.268)

Final study participants

n= 9,787

Figure 1. Flow of study participants selection process
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Blood test not performed (n= 180)
Age (n < 21, n > 60) (n= 2,533)

Refuse or Missing value (n=1,970)

Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(2): 126-133



Table 1. General characteristics of study participants according to anemia.
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No Yes p—value
N (%) N (%)
Sex 0.000
Male 4905 (98.9) 56 (1.1)
Female 4221 (87.5) 605 (12.5)
Age 0.000
21-30 1731 (95.0) 91 (5.0)
31-40 2469 (93.7) 165 (6.3)
41-50 2544 (89.5) 299 (10.5)
51-60 2382 (95.7) 106 (4.3)
Household income 0.457
High 3819 (93.6) 263 (6.4)
Mid-high 2986 (93.0) 224 (7.0)
Mid-low 1863 (93.3) 133 (6.7)
Low 458 (91.8) 41 (8.2)
Education level 0.955
Elementary 290 (92.9) 22 (7.1)
Middle 464 (93.7) 31 (6.3)
High 3121 (93.3) 223 (6.7)
College more 5251 (93.2) 385 (6.8)
Occupational classification 0.000
Officer workers 5016 (92.6) 398 (7.4)
Service workers 1615 (92.2) 136 (7.8)
Agricultural, forestry, and fisheries 29 (100.0) 0 (0.0)
Production worker 2466 (95.1) 127 (4.9)
Obesity 0.000
Underweight 352 (89.6) 41 (10.4)
Normal 3906 (91.0) 387 (9.0)
Overweight or obese 4868 (95.4) 233 (4.6)
Hypertension 0.000
No 4818 (91.3) 459 (8.7)
Yes 4308 (95.5) 202 (4.5)
Smoking status 0.000
Ex-smoker, None 6913 (91.8) 620 (8,2)
Smoker 2212 (98.2) 41 (1.8)
Exercise level 0.000
None 6606 (92.4) 543 (7.6)
Regular 2520 (95.5) 118 (4.5)
Alcohol drinking state 0.000
No or moderate 6832 (91.8) 611 (8.2)
Severe 2244 (97.8) 50 (2.2)
Working schedule 0.244
Fixed 7721 (93.4) 548 (6.6)
Shift 1405 (92.6) 13 (7.4)
* N : Number of samples
* Regular exercise: One to five days a week.
* Severe drinking: More than once a week, almost every day.
Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(2): 126-133 www.kiha.kr
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Table 2. General characteristics by working schedule among male workers.

Fixed work Shift work p-value
N (%) N (%)

Age 0.000
21-30 618 (72.5) 235 (27.5)
31-40 1303 (87.2) 192 (12.8)
41-50 1231 (87.2) 180 (12.8)
51-60 1022 (85.0) 180 (15.0)

Household income 0.000
High 1798 (86.6) 279 (13.4)
Mid-high 1394 (83.8) 269 (16.2)
Mid-low 820 (81.3) 188 (18.7)
Low 162 (76.1) 51 (23.9)

Education level 0.000
Elementary 89 (88.1) 12 (11.9)
Middle 177 (86.8) 27 (13.2)
High 1236 (76.1) 389 (23.9)
College more 2672 (88.2) 359 (11.8)

Occupational classification 0.000
Officer workers 2462 (93.2) 179 (6.8)
Service workers 338 (67.7) 248 (42.3)
Agricultural, forestry, and fisheries 26 (96.3) 1 (3.7)
Production worker 1348 (79.0) 359 (21.0)

Obesity 0.114
Underweight 71 (77.2) 21 (22.8)
Normal 1340 (83.5) 264 (16.5)
Overweight or obese 2763 (84.6) 502 (15.4)

Hypertension 0.000
No 1674 (81.3) 384 (18.7)
Yes 2500 (86.1) 403 (13.9)

Smoking status
Ex-smoker, None 2566 (85.2) 447 (14.8) 0.014
Smoker 1608 (82.5) 340 (17.5)

Exercise level 0.001
None 2744 (85.5) 467 (14.5)
Regular 1430 (81.7) 320 (18.3)

Alcohol drinking state 0.041
No or moderate 2625 (83.3) 525 (16.7)
Severe 1549 (85.5) 262 (14.5)

Anemia 0.024
No 4133 (84.3) 772 (15.7)
Yes 41 (73.2) 15 (26.8)

* N : Number of samples
* Regular exercise: One to five days a week.
* Severe drinking: More than once a week, almost every day.
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Table 3. General characteristics by working schedule among female workers.

Fixed work Shift work p-value
N (%) N(%)
Age 0.000
21-30 774 (79.9) 195 (20.1)
31-40 1029 (90.3) 110 (9.7)
41-50 1238 (86.5) 194 (13.5)
51-60 1054 (82.0) 232 (18.0)
Household income 0.000
High 1768 (88.2) 237 (11.8)
Mid-high 1319 (85.3) 228 (14.7)
Mid-low 789 (79.9) 199 (20.1)
Low 219 (76.6) 67 (23.4)
Education level 0.000
Elementary 168 (79.6) 43 (20.4)
Middle 233 (80.1) 58 (19.9)
High 1413 (82.2) 306 (17.8)
College more 2281 (87.6) 324 (12.4)
Occupational classification 0.000
Officer workers 2472 (89.1) 301 (10.9)
Service workers 889 (76.3) 276 (23.7)
Agricultural, forestry, and fisheries 2 (100) 0 (0.0)
Production worker 732 (82.6) 154 (17.4)
Obesity 0.712
Underweight 257 (85.4) 44 (14.6)
Normal 2290 (85.2) 399 (14.8)
Overweight or obese 1548 (84.3) 288 (15.7)
Hypertension 0.904
No 2730 (84.8) 489 (15.2)
Yes 1365 (84.9) 242 (15.1)
Smoking status 0.000
Ex-smoker, None 3870 (85.6) 650 (14.4)
Smoker 225 (73.5) 81 (26.5)
Exercise level 0.716
None 3338 (84.8) 600 (15.2)
Regular 757 (85.2) 131 (14.8)
Alcohol drinking state 0.000
No or moderate 3712 (85.5) 631 (14.5)
Severe 383 (79.3) 100 (20.7)
Anemia 0.441
No 3588 (85.0) 633 (15.0)
Yes 507 (83.8) 98 (16.2)

* N : Number of samples
* Regular exercise: One to five days a week.
* Severe drinking: More than once a week, almost every day.
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Table 4. Multiple Logistic Regression Analysis of Anemia
Prevalence and Shift Work

Adjusted OR (95% ClI)
Male 2.186 (1.139 ~ 4.194)
1.245 (0.978 ~ 1.586)

Female

OR, odds ratio; Cl, confidence interval

Adjusted : Age, household income, education, occupational
classification, obesity, hypertension, exercise, smoking, and
drinking.
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