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Relationship between Shift Work and Subclinical Hypothyroidism

Hye-a Hwang, Young-jee Jeon*

Department of Family Medicine, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Korea

Background: To date, only a few studies have reported the relationship between shift work and subclinical hypothyroidism. Therefore, this study aimed
to investigate this relationship. Subclinical hypothyroidism is defined as normal thyroxine (free T4) and thyrotropin (thyroid stimulating hormone,

TSH) levels above 10 mU/L.

Methods: This study included 12,126 male participants who visited Ulsan University Hospital health promotion center from March 1, 2016 to February
28, 2017. Participants answered a self-administered survey about their marital status, educational level, smoking habits, alcohol intake, and
frequency of physical activity. Venous blood sampling was performed after maintaining fasting state for at least 8 hours to test for fasting glucose,

hemoglobin A1c, total cholesterol, TSH, and free T4.

Results: The TSH level was significantly higher in shift workers than that in the non-shift workers, whereas free T4 level did not show any difference
between the two groups. In the shift work group, the odds ratio for subclinical hypothyroidism was significantly higher (odds ratio, 1.99, 95%;
confidence interval, 1.16-3.40). This result persisted after adjusting for covariates of age, body mass index, educational level, smoking habits, alcohol

intake, and frequency of physical activity.

Conclusion: The odds of subclinical hypothyroidism were higher in the shift work group. Therefore, clinicians should pay more attention to detect

subclinical hypothyroidism in shift workers.
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Table 1. Baseline characteristics of the male subjects according to a
work shift type

Shift work
Variable No Yes P-value
(n=9,137)  (n=2,989)

Age (y) 500(83) 50.1(6.7) <005
BMI (kg/m?) 245 (2.8) 243 (2.6) <0.05
TSH (mU/L)? 21019 22(3.6) <0.05
Free T4 (mU/L) 1.3(0.2) 1.3(0.2) 0.75
Marriage status® 0.51

Yes 8,518(93.2) 2,776 (92.9)

No 619 (6.8) 213 (7.)
Educational level <0.05

High school or less 5,855 (64.1) 854 (28.6)

College or more 3,282 (35.9) 2,135 (71.4)
Smoking <0.05

Non-smoker 2,225(24.4) 620(20.7)

Ex-smoker 3,773 (41.3) 1,443 (48.3)

Current smoker 3,139 (34.4) 926(31.0)
Alcohol consumption (frequency/wk)

<1 1,722 (18.8) 620 (20.7) 0.02

>1 7415 (81.2) 2,369 (79.3)

Moderate physical activity®
<3 days a week
>3 days a week

6,104 (66.8) 1649 (55.2) <0.05
3,033(33.2) 1,340 (44.8)

Comorbidity
Hypertension® 2,070 (22.7) 629 (21.0) 0.07
Diabetes mellitus® 901 (9.9) 242 (8.1) <0.05
Dyslipidemia’ 1,245(136) 511(17.1) <0.05
Ischemic heart disease? 187 (2.0) 52 (1.7) 0.30
Stroke” 43(0.5) 9(0.3) 0.23

Values are presented as estimated mean (standard deviation) for a continuous
variable and number (%) for categorical variables comparing a deviations be-
tween two groups.

BMI, body mass index; TSH, thyroid stimulating hormone.

35 people with TSH levels below 0.005 are excluded from this analysis. ®"Mar-
riage status: yes, married; no, unmarried/divorced/widowed. ‘Doing moderate
physical activity defined that participants did activities required a moderate
amount of effort and causes more breathing and increased heart rates, such as
running, cycling, swimming, and etc. more than 20 minutes a day. “Checked
systolic blood pressure >140 or diastolic blood pressure >90 or history of diag-
nosed hypertension. ¢Checked hemoglobin A1c >6.5% or fasting serum glucose
>126 or history of diagnosed diabetes mellitus. ‘Checked total cholesterol >240
or history of diagnosed dyslipidemia. “History of diagnosed ischemic heart dis-
ease. "History of diagnosed stroke.

P-values were calculated using t-test for continuous variable and chi-square test
for categorical variable.
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Table 2. Distribution of thyroid diseases (hypothyroidism, subclinical
hypothyroidism, subclinical hypothyroidism with TSH level over 10
mU/L) according to the work shift type

) Shift work
Variable P-value
No Yes
Hypothyroidism 0.5632
No 9,126 (99.9) 2,984 (99.8)
Yes 11(0.1) 5(0.2)
Subclinical hypothyroidism 0.011°
(TSH>10 mU/L)
No 9,103 (99.6) 2,967 (99.5)
Yes 34(0.4) 22(0.5)

Values are presented as number (%).

2P-value from Fisher's exact test categorical variables comparing differences be-
tween two groups. PP-value from chi-square test for categorical variables com-
paring differences between two groups.
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Table 3. Estimated odds ratio (OR) of subdclinical hypothyroidism with TSH level over 10 mU/L by work shift type

Adusted OR (95% Cl)

Variable Crude OR (95% Cl)
Model 1 Model 2 Model 3 Model 4
Shift work
No 1.00 1.00 1.00 1.00 1.00
Yes 1.99 (1.16-3.40) 2.01(1.17-3.45) 2.01(1.17-3.50) 1.92 (1.08-3.43) 1.85(1.03-3.32)
P-value? 0.012 0.011 0.011 0.028 0.038

Values are presented as odds ratio (95% confidence interval).
OR, odds ratio; Cl, confidence interval; BMI, body mass index.

Model 1: adjusted for age. Model 2: adjusted for age, BMI. Model 3: adjusted for age, BMI, educational level, smoking, frequency of alcohol consumption, frequency
of moderate physical activity. Model 4: adjusted for age, BMI, educational level, smoking, frequency of alcohol consumption, frequency of moderate physical activity, di-

abetes mellitus, dyslipidemia.
2Using multiple logistic regression.
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