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Original Article

INTRODUCTION

Thyroid nodules are very common in the broad-spectrum popu-
lation, with an estimated prevalence of 4%–7% [1-4]. However, 
the prevalence of these nodules can vary depending on the size 
and location, the thickness of the neck, and physician’s skill in 
detecting them [5-12]. It has been reported that the prevalence 
of nodules in normal Korean female based on thyroid ultraso-
nography was 25.3% to 42.2% [13]. However, the number of 

thyroid nodules increases with age in female [13]. The risk of a 
malignancy developing from a thyroid nodule is reportedly 
higher in children, males, adults less than 20 years of age or 
those greater than 60 years of age, and in patients with a history 
of head and neck irradiation [14-19].

A wide range of people in many occupations are exposed to 
radiation. In recent years, there has been a rapid increase in ex-
posure to radiation in the area of medical service due to the 
rapid developments in diagnosis and therapeutic technologies. 
Nurses are exposed to radiation due to their tasks in a hospital, 
although the types of radiation to which they are exposed de-
pend on their assigned departments. Exposure to radiation is 
dependent on various factors, but the overall exposure rates dif-
fer according to the department in which the nurses work and 
the length of their careers. 

It remains controversial as to whether one’s occupation has an 
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Objectives. It is known that a great extent of radiation is emitted from the medical instruments used in hospitals and that 
radiation exposure can cause thyroid cancer. However, the correlation between occupational radiation exposure in 
hospitals and thyroid disease is not extensively recognized. 

Methods. The subjects of the study were female nurses, who worked at a single hospital and female, who had undergone a 
health examination at the same hospital during the same period. The 1,024 nurses and 2,631 healthy women were 
enrolled for the present study. All the participants were screened using thyroid ultrasonography, and fine-needle aspi-
ration & cytology was performed on potentially malignant nodules. 

Results. Thyroid nodules were present in 315 nurses (30.8%) and 1,023 health check-up female (38.9%). Typically, 107 
nurses (10.4%) and 201 health check-up female (7.6%) had suspicious nodule and were further tested with ultraso-
nography guided fine-needle aspiration & cytology. The 16 nurses (1.6%) and 38 health check-up female (1.4%) 
were diagnosed with thyroid cancer. The prevalence of thyroid nodules was enhanced in both the groups and a signif-
icant increase was noted in health check-up female group (P<0.05); however, no difference was seen in the incidence 
of thyroid cancer in both the groups (P>0.05). 

Conclusion. In our study, working in a hospital does not increase the prevalence of thyroid nodules or thyroid cancer.
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effect on the prevalence of thyroid nodules and thyroid cancer. 
Because radiation is generated from diagnostic equipment and 
therapeutic procedures in hospitals, there has long been a ques-
tion whether working in a hospital can affect the prevalence of 
thyroid nodules and thyroid cancer. It is known that the radia-
tion level detected in a hospital is higher than the radiation level 
to which the general population is exposed. However, few stud-
ies have examined the risk of working in a hospital in compari-
son to the risks faced by the general population.

In this study, we have investigated the existence of difference 
in the prevalence of thyroid nodules and thyroid cancer be-
tween nurses working at a single hospital and health check-up 
female, who had undergone a health examination at the same 
hospital during the same period 

MATERIALS AND METHODS

The participants of the study were female nurses, who worked 
at a single hospital and female who were visiting the doctor for 
annual examination (who had undergone a health examination 
at the same hospital) during the period starting from January 
2011 to December 2013. We checked both the groups for occu-
pational career, any medical history, family history, height, and 
weight using questionnaire.

The exclusion criteria included presence of previous history 

of thyroid cancer or thyroid surgery, and history of head and 
neck irradiation. From the group of health check-up female, the 
nurses were excluded. 

Finally 1,024 nurses (mean, 41.6±6.7 years; range, 24 to 56 
years) and 2,631 health check-up female (mean, 48.3±10.2 
years; range, 24 to 67 years) were enrolled for the present inves-
tigation. 

Thyroid ultrasonography was performed using a real-time ul-
trasound scanner with a 10 to 12 MHz linear transducer. Any 
abnormality was detected in the thyroid USG. Thyroid nodule 
was defined as lumps which arise within an otherwise normal 
thyroid gland. Thyroid cyst was defined as a fluid-filled cavity. 

Nodule size was based on the largest nodule in cases of more 
than one nodule. USG-guided fine-needle aspiration & cytology 
(FNAC) was performed in suspicious malignant nodule by one 
physician. The minimum size for aspirated nodules was 5 mm in 
diameter. In subjects with nondiagnostic and indeterminate cy-
tology, repeat fine-needle aspiration (FNA) was performed after 
3 months. After cytological diagnosis, operation was recom-
mended for suspicious malignant nodule (Fig. 1).

 
Ethics 
This study was approved by the Institutional Review Board of 
the Gyeongsang National University Hospital (GNUHIRB 2011-
09-071-003).

Statistics
Statistical analyses of this study were performed using the SPSS 
ver. 15.0 (SPSS Inc., Chicago, IL, USA). Fisher exact tests were 
used to evaluate the correlation between the nurse and health 
check-up female. Chi-square tests were used to evaluate the cor-
relation between the risk of malignancy and age, gender, multi-
plicity, and nodule size. Age is shown as the mean±standard de-
viation (SD). P-values less than 0.05 were considered significant.

Fig. 1. The flow pathway of diagnosis and treatment of (A) nurse group and (B) health check-up female group. FNA, fine-needle aspiration;  
OP, operation.
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   It is known that a great extent of radiation is emitted from the 
medical instruments used in hospitals and that radiation expo-
sure can cause thyroid cancer. 

   However, working in a hospital does not increase the preva-
lence of thyroid cancer in this study.
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RESULTS

Prevalence of thyroid nodules in nurses and health check-up 
female by ultrasonography 
The solid thyroid nodules were found in 315 nurses (30.8%) 
and in 1,023 health check-up female (38.9%). Among the 
health check-up female, the thyroid cysts were present in 499 
female (18.9%) and diffuse parenchymal changes were noted in 
221 subjects (8.4%). Otherwise, simple cysts were found in 53 
(5.2%) and diffuse parenchymal changes in 11 nurses (0.1%) 
(Table 1). 

The size of the solid thyroid nodules in nurse varied from 0.3 
to 3.2 cm. Thyroid nodules measuring 1 cm or less in diameter 
were found in 136 subjects (43.2%), nodules measuring from 1 
to 2 cm were found in 172 subjects (54.6%), and nodules great-
er than 2 cm were found in 7 subjects (2.2%). Multiple nodules 
were found in 95 subjects (30.2%). Otherwise, the size of the 
solid thyroid nodule of health check-up female varied from 0.2  
to 5.8 cm. Thyroid nodules measuring 1 cm or less in diameter 
were found in 491 subjects (48.0%), nodules measuring from 1 
to 2 cm were found in 479 subjects (46.8%), and nodules great-
er than 2 cm were discovered in 53 subjects (5.2%). Multiple 
nodules were found in 339 subjects (33.1%). 

This difference with regards to thyroid nodules, cyst and pa-
renchymal disease was significantly increased in health check-
up female group (P<0.05). The prevalence of thyroid nodules 
increased with age in both the groups.

Prevalence of thyroid cancer in nurse and health check-up  
female
Thyroid nodules were present in 315 nurses (30.8%) and 1,023 
health check-up female (38.9%). Typically, based on USG-guid-
ed FNAC, 107 nurses (10.4%) and 201 health check-up female 

(7.6%) had suspicious nodule. According to cytological results, 
19 nurses (1.9%) had suspicious malignant cytology (14 suspi-
cious papillary thyroid carcinoma + 4 suspicious follicular neo-
plasm + 1 suspicious medullary carcinoma).

In the nurses group, 18 out of 19 subjects with suspicious ma-
lignant cytology underwent a thyroidectomy, and 16 nurses 
(1.6%) were diagnosis with thyroid carcinoma (13 papillary car-
cinomas, 2 follicular carcinomas, 1 medullary carcinoma). Other 
two nurses were diagnosed with benign tumors. A single case 
with suspicious malignant cytology refused to undergo an oper-
ation (suspicious follicular neoplasm). 

According to cytological results, 47 health check-up female 
(1.8%) had suspicious malignant cytology, and 38 health check-
up female (1.4%) were diagnosed with thyroid carcinoma (36 
papillary carcinomas, 1 follicular carcinoma, 1 Hürthle cell car-
cinoma, and 9 benign tumors) and they underwent a thyroidec-
tomy. The other 9 health check-up female with suspicious malig-
nant cytology were lost during follow-up. The follow-up was at 
least for 12 months period.

The overall prevalence of thyroid cancer was in 38 female 
(1.4%) among the 2,631 female enrolled for health check-up, 
and in 38 female (3.7%) among the 1,023 subjects with thyroid 
nodules. Otherwise, the prevalence of thyroid cancer was ob-
served in 16 nurses (1.6%) among the 1,024 enrolled nurses and 
in 16 nurses (5.1%) among the 315 nurses with thyroid nodules.

The prevalence of thyroid cancer tended to increase with age, 
however no significance was noted in both groups (P>0.05). 
Nevertheless, the rate of prevalence with thyroid cancer versus 
nodules and thyroid cancer was high in nurse group aged 30–39 
years (Table 2). The rate was found to be independent of sex, oc-
cupational career, family history, body mass index, thyroid nod-
ule size, and multiplicity.

Table 1. Ultrasonographic findings of the thyroid gland in 1,024 nurses and 2,631 health check-up female

Characteristic
No. of subjects (%)

Nurse (n=1,024) Health check-up female (n=2,631)

Age (yr), mean±SD (range) 41.6±6.7 (24–56) 48.3±10.2 (24–67)

Family history (thyroid cancer) 6 Subject 14 Subject

Nodule size (cm), mean±SD (range) 1.27±0.89 (0.3–3.2) 1.45±1.07 (0.2–5.8)

   <1 136 (43.2) 491 (48.0)

   1–2 172 (54.6) 479 (46.8)

   >2 7 (2.2) 53 (5.2)

Solid nodules 315 (30.8) 1,023 (38.9)

Suspicious nodule + fine-needle aspiration 107 (10.4) 201 (7.6)

Suspicious malignant cytology 19 (1.9) 47 (1.8)

Confirmed thyroid cancer 16 (1.6) 38 (1.4)

   Cancer/nodule 16/315 (5.1) 38/1,023 (3.7)

Thyroid cyst(s) 53 (5.2) 499 (18.9)

Parenchymal changes 11 (0.1) 221 (8.4)

Normal 645 (62.9) 888 (33.8)
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DISCUSSION

The possibility of chronic exposure to low-dose radiation in the 
working environment in hospitals has often been described in 
literature [20-23]. As the number of instruments emitting con-
siderable amounts of radiation is increasing due to the develop-
ment of medical instruments for the purpose of diagnosis and 
treatment, radiation from these instruments is a concern for the 
nurses, who use and maintain them. Vests or cervical guards 
made of lead are often used to avoid exposure to radiation, but 
these items are mainly intended to block intentionally emitted 
radiation. Based on the limited protective measures from all 
forms of radiations, working in a hospital is occasionally accom-
panied with fear of exposure to radiations in nursing occupation 
[21]. In particular, thyroid cancer, which is on a current drastic 
increase is related to radiation; but female nurses who may per-
haps be concerned about their thyroids, have been unable to 
find an appropriate countermeasure as there have been no in-
vestigations on the effects of occupational radiation exposure at 
hospitals with respect to thyroid nodules and thyroid cancer. 
Therefore, we conducted a comparative study between nurses 
and general health check-up female in an effort to investigate 
whether working at a hospital affects the prevalence of thyroid 
disease in nurses.

The result of the present study showed that the prevalence of 
thyroid nodules was increased in health check-up female, how-
ever in general; no difference was noted in prevalence of thyroid 
cancer in both the groups. Interestingly, the rate of prevalence of 
thyroid cancer versus nodules was significantly high in 30–39 
years old nurses. Furthermore, the number of thyroid nodules 
increased with increase in age. The prevalence of thyroid cancer 
was not proportional to the ages of the subjects. This indirectly 
indicates that thyroid nodules or thyroid cancer do not result 
from radiation, and conceivably indicate appropriate execution 
of preventive measures, such as shifting the work of a nurse who 
has worked for a certain period of time in a department associ-
ated with radiation or in an operation room where radiation in-
struments are used (where the possibility of radiation exposure 

is relatively high). Alternatively, this result may have stemmed 
from the relatively limited direct radiation exposure. Nonethe-
less, this issue should be investigated in further studies for an as-
sessment of any correlation between dose and response as the 
female undergoing a health examination for abnormalities such 
as a nodule tend to undergo regular medical checkups. The ra-
tios of thyroid cysts, parenchymal disease and thyroid nodule 
were higher in subjects who underwent a health examination 
compared to that in the nurse group. On the other hand, be-
cause as the nurse group in this study included all the nurses in 
the single hospital, selection bias was low in the nurse group as 
compared to the health examination subject group. Therefore, it 
can be assumed that the working environment in the hospital 
has no effect on the prevalence of thyroid nodules or thyroid 
cancer among the nurses.

The main limitation of the current study is the absence of ac-
curate individual estimates of radiation dose. Individual mea-
surements, however, have so far not been adequately computer-
ized and available for epidemiologic analyses. A subsequent 
study is required to individually measure radiation exposure in 
a hospital and there is a need for prospective cohort study for 
determining relationship between radiation and thyroid cancer.  

In conclusion, although there are many other parameters that 
should be taken into account, the result showed that working in 
a hospital does not increase the prevalence of thyroid nodules 
or thyroid cancer.
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