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Occupational Radiation Exposure and Health Effects among Medical Workers

Won Jin Lee'?

]Department of Preventive Medicine, Korea University College of Medicine, Seoul;
ZDepartmenl of Epidemiology and Health Informatics, Korea University Graduate School of Public Health, Seoul, Korea

Medical radiation workers occupy the largest group of radiation workers and is rapidly increasing worldwide. They expose to
protracted low-dose radiation and include a large proportion of women. The purpose of this article is to provide an overview of oc-
cupational radiation exposure and health effects among medical radiation workers through literature review and from the findings
of Korean medical radiation workers’ studies. Occupational radiation exposure increases the risk of many chronic diseases includ-
ing cancer, cataract, cardiovascular diseases, thyroid diseases, and others. Although Korean medical radiation workers had a more
favorable mortality than in general population, male workers experienced higher mortality from all cancers, leukemia, cancers of
the stomach and the colon, and diseases of circulatory system after adjusting for the lower overall mortality. The potential adverse
health risks from occupational radiation exposure are not negligible in medical radiation workers if current working level remains.
Therefore, effective prevention efforts are needed to reduce the risks of diseases from occupational radiation exposures.

(Korean J Med 2018;93:237-246)
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Table 1. Numbers and average annual doses in medical radiation workers by profession in Korea

No. of workers received doses

Occupation Number Effective dose (mSv) .
greater than 5 mSv in a quarter

Diagnostic radiation workers (2016) [1] 80,115 0.44 703

Radiologic technologists 24,756 0.93 549

Physicians 17,292 0.33 118

Radiologists 1,643 0.21 3

Dentists 17,111 0.17 12

Dental hygienists 10,086 0.13 6

Nurses 6,819 0.19 8

Nurse’s aide 1,408 0.26 5

Assistants 235 0.23 0

Others 765 0.27 2
Radiation workers involved with nuclear medi- 5278 0.45 3 (greater than 20 mSv in a year)

cine and therapeutic department (2015) [2]
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Table 2. Cohort studies of medical radiation workers worldwide [11]
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Cohort Number Years first worked Follow-up
U.S. radiologists 6,500 1920-1969 1920-1969
UK radiologists 2,700 1897-1979 1897-1997
U.S. technologists 146,000 1926-1982 1926-1997
U.S. army technologists 6,600 Early 1940s 1946-1974
Chinese x-ray workers 27,000 Before 1950 to 1980 1950-1995
Danish radiation therapy workers 4,200 1954-1982 1968-1985
Japanese technologists 12,200 1918-1971 1969-1993
Canadian radiation workers 73,100 Before 1950 to 1983 1951-1987
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Table 3. Selected adverse health effects related with radiation exposure [9]

Category

Diseases

Cancer
Sufficient evidence

Salivary gland, esophagus, stomach, colon, lung, bone, basal cell of the skin, female breast,

kidney, urinary bladder, brain and central nervous system, thyroid, leukemia (excluding CLL)

Positive association
Non-cancer
Cardiovascular system

Thyroid

Rectum, liver, pancreas, ovary, prostate, NHL, multiple myeloma

Cerebrovascular disease, ischemia heart disease, atherosclerosis
Eye Posterior subcapsular cataract
Nodules, cysts, hypothyroidism, hyperthyroidism

Others Dermitis, skin ulcer, hair loss, abortion, birth defects, disturbance of neurocognitive functions,

mental disorders, etc
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Table 4. Standardized mortality ratio (SMR), standardized incidence ratio (SIR), and excess relative risk (ERR) for cancer by gender

among diagnostic radiation workers in Korea

Male Female
SMR SMR
Observed (95% CI) Observed (95% CI)
All cancers 398 0.61 (0.55-0.67) 56 0.68 (0.53-0.89)
Leukemia 17 0.98 (0.61-1.57) 4 0.80 (0.30-2.13)
SIR
Observed (95% CI) Observed (95% CI)
All cancers 1,320 0.88 (0.83-0.93) 776 1.10 (1.03-1.18)
Leukemia 36 1.38 (0.97-1.88) 2 0.21 (0.04-0.66)
Thyroid 249 1.84 (1.62-2.07) 415 1.24 (1.13-1.37)
ERR ERR
Observed (95% CI) Observed (95% CI)
All cancers 1,018 0.16 (-0.19-0.60) 325 0.18 (-0.95-131)

(excluding thyroid)

SMR, standardized mortality ratio; SIR, standardized incidence ratio; ERR, excess relative risk; CI, confidence interval.
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