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Abstract
Background
With increasing use of medical radiologic procedures, wearing proper protector should be emphasized to reduce occupational radiation exposures. This research describes the rates of lead apron wearing for radiation protection and assessed occupational factors related to wearing rates for various types of healthcare professionals.

Methods
We conducted a self-administered questionnaire survey through a website, on-site visits, fax, and mail. Of the 13,489 participants, 8858 workers who could not completely separate themselves from radiological procedure areas. Their general characteristics (sex and age), work history (job title, duration of employment, and hospital type), and practices (frequency of radiation procedures, ability to completely separate from radiation, and frequency of wearing protective lead aprons) were examined.

Results
The mean rate of lead apron wearing during radiologic procedures was 48.0 %. The rate was different according to sex (male: 52.9 %, female: 39.6 %), hospital type (general hospital: 63.0 %, hospital: 51.3 %, clinic: 35.6 %, dental hospital/clinic: 13.3 %, public health center: 22.8 %), and job title (radiologic technologist: 50.3 %, doctor: 70.3 %, dentist/dental hygienist: 15.0 %, nurse/nursing assistant: 64.5 %) (p < 0.001). By logistic regression analysis stratified by job title, use of lead aprons by radiologic technologists and nurses/nursing assistants was associated with hospital type and exposure frequency score. For doctors, apron wearing was associated with employment duration. For dentists/dental hygienists, apron wearing was associated with the exposure frequency score.

Conclusions
To improve working environments for healthcare professionals exposed to radiation, it is necessary to consider related factors, such as job title, duration of employment, and hospital type, when utilizing a planning and management system to prevent radiation-related health problems.
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Background
The use of ionizing radiation in hospitals is increasing worldwide, as more diagnostic x-ray, fluoroscopy, angiogram, dental x-ray, computed tomography (CT), nuclear medicine imaging, radiotherapy, and experimental procedures are performed, and radiation workers are increasing stepwise [1]. In 2014, there were 71,096 radiation workers in South Korea, which was 5.6 times more than the 12,652 workers in 1996. Among radiation workers, radiation technologists, physicians, and dentists account for 75 % of the total population, and dental hygienists, nurses, and nursing assistants account for the rest [2].
The International Commission on Radiological Protection (ICRP) provides international recommendations and guidance on all aspects of protection against ionizing radiation. In South Korea, the National Dose Registry follows the guidelines and monitors personal radiation exposure doses, which are not to exceed 50 mSv/year and 100 mSv/5 years, accordingly to the Regulations for Safety Management of Diagnostic Radiation. In 2014, 98.4 % of radiation workers monitored by the National Dose Registry of Korea were exposed to less than 5 mSv of diagnostic radiation, and 0.1 % of workers were exposed to more than 20 mSv. The mean of radiation exposure dose was 0.41 mSv, and it has decreased annually for the past five years [2].
Radiation exposure to members of the general population or other hospital workers almost always occurs within the low-dose range. Low-dose radiation means less than 100 mSv [3], and most international organization reports support a linear no-threshold model, in which there is no threshold for low-dose radiation that potentially causes cancer or genetic disorders [3–5].
Thus, it is necessary to reduce occupational radiation exposure as much as possible by employing prevention strategies, such as proper time, distance, and shielding techniques [6]. Among those strategies, shielding effectively reduces exposure, and wearing personal protective equipment to shield inevitable direct or indirect radiation exposure is advisable. Many studies suggest that it is necessary to use protective equipment when potentially being exposed to radiation. Simple protective equipment used by doctors and nurses conducting endoscopic retrograde cholangiopancreatography (ERCP) could reduce more than 90 % of radiation exposure doses [7]. Lead gloves reduce more than 99 % of radiation exposure doses during portable cervical spine radiography in the emergency room [8]. Lead aprons with thyroid collars reduce more than 97 % of radiation doses annually [9].
However, past studies have reported that radiation workers have insufficiently used the protective measures. There are 7.0–12.3 % of radiation technologists who did not use lead aprons [10–12]. Another study reported that no shielding screens or aprons were present in the emergency room during CT or simple radiography [13]. Some studies about radiation safety management have reported differences in knowledge, attitudes, and behavior between nurses and dental hygienists, and usually, the knowledge score was not equal to the behavior score [14–18].
Therefore, we conducted a study of radiation workers in South Korean hospitals to investigate radiation protection statuses for several occupations. The purpose of this paper is to describe and analyze the status of radiation protective behaviors and related occupational factors in order to provide baseline results for preventive management of healthcare professionals.

Methods
Subjects
Detailed information on the overall methodology was reported in a previous study [19]. Briefly, the target population for this study included all subjects registered with the National Dose Registry in 2011. National Dose Registry (NDR) is maintained for all radiation workers who use medical x-ray equipment installed in medical institutes. The NDR monitors dosing in these workers. Information regarding personal identification numbers, districts, job classification, and dose data are collected in the registry. Among the 15,501 subjects who responded to the survey, 2012 subjects (13.0 %) were excluded for missing values. From the remaining 13,489 subjects (87.0 %), 4631 subjects (29.9 %) responded that they spent time “separated from patients completely (e.g., control room or, console)”, and thus, they were also excluded. Finally, the remaining 8858 subjects (57.1 %) were analyzed.

Study process
From April 2012 to May 2013, we conducted a self-administered questionnaire survey through a website, on-site visits, fax, and mail. We used a web-based system (http://​www.​rhs.​kr/​method/​question_​agree.​asp) for the website survey. We visited occupational continuing education courses and conferences for radiologic technologists to administer the on-site surveys. We also sent questionnaires via mail, e-mail, and fax, based on National Dose Registry addresses. To solve the potential issue of selection bias in enrollment, we made an effort to expand recruitment and improve the participation rate. We contacted nonresponders and those from low participation areas or hospitals, and collected the questionnaire through telephone, mail, and fax in cooperation with public health centers. Two thousand six hundred twenty-six subjects were additionally recruited for an enrollment rate of 63 %.

Questionnaire
The questionnaire included demographics (sex and age), work history (job title, duration of employment, and hospital type), and work practices (frequency of radiation exposure, frequency of separation from radiation during procedures using a 4-tiered percentage scale [0 %, <25 %, 25–75 %, and >75 %], and frequency of wearing protective lead apron). Job titles were categorized into four homogenous exposure groups: radiologic technologist, doctor, dentist/dental hygienist, and nurse/nursing assistant. Weekly radiation procedure frequency was verified for each routine diagnostic X-ray, mammography, panoramic radiography, cephalometric radiography, portable X-ray, CT, C-arm, fluoroscopy, interventional radiography, radiotherapy, and nuclear medicine imaging procedure using the Likert Scale, considering each procedure’s radiation dose per time. Exposure frequency score is a variable used in our study to evaluate the accumulated weekly radiation procedure frequency. It is calculated from the weekly radiation procedure frequency that we collected from the questionnaires. As workers were exposed to several different procedures each week, we added each Likert Scale value and developed the exposure frequency score. It represents a cumulative sum of the frequencies of each procedure performed in a week, and it increase as more radiological procedures were done, regardless of the type of the procedures. The degree of protective lead apron use was classified to four groups (0 %, less than 25 %, 25–75 %, or more than 75 %). We tentatively defined the wearing group as workers who use lead aprons at least 25 % of the time.

Data analysis
The characteristics of study subjects were presented using descriptive statistics. To compare the lead apron wearing rate, the chi-squared test was used. We stratified the subjects by job titles, while considering various occupational factor distributions depending on the job. Using stratified data, we also conducted logistic regression of lead apron use with age, sex, job title, duration of employment, hospital type as independent variables. Age, duration of employment, and exposure frequency scores were processed as continuous variables. All analyses were performed in SPSS version 21.0 (SPSS, Chicago, IL, USA).


Results
General characteristics
Of the 8858 subjects who could not work completely away from the radioactive field, 5607 (63.3 %) were male, and 3251 (36.7 %) were female. Subjects 30–39 years old comprised the majority of the study population (3623; 40.9 %), followed by those 20–29 years old (2733; 30.9 %), 40–49 years old (1936; 21.9 %), and ≥50 years old (566; 6.4 %). Most subjects had worked less than 10 years (5523; 62.4 %), followed by those who worked between 10 and 20 years (2212; 25.0 %) and over 20 years (1123; 12.7 %). These subjects were most frequently located in a general hospital (3791; 42.8 %), hospital (1928; 21.8 %), clinic (1918; 21.7 %) dental hospital/clinic (874; 9.9 %), or public health center (347; 3.9 %). General hospitals have more than 100 beds, which distinguish them from regular hospitals for the purpose of this study. Subjects were most commonly radiologic technologists (7198; 81.3 %), dentist/dental hygienists (917; 10.4 %), nurses/nursing assistants (423; 4.8 %), and doctors (320; 3.6 %) (Table 1).Table 1General characteristics of study subjects


	Characteristics
	Number
	Percent

	Sex

	 Male
	5607
	63.3

	 Female
	3251
	36.7

	Age (years)

	 20–29
	2733
	30.9

	 30–39
	3623
	40.9

	 40–49
	1936
	21.9

	  ≥ 50
	566
	6.4

	Duration of employment (years)

	  < 10
	5523
	62.4

	 10–19
	2212
	25.0

	  ≥ 20
	1123
	12.7

	Hospital type

	 General hospitala
                                          
	3791
	42.8

	 Hospital
	1928
	21.8

	 Clinic
	1918
	21.7

	 Dental hospital/clinic
	874
	9.9

	 Public health center
	347
	3.9

	Job title

	 Radiologic technologist
	7198
	81.3

	 Doctor
	320
	3.6

	 Dentist/dental hygienist
	917
	10.4

	 Nurse/nursing assistant
	423
	4.8


Equation 1 aHospital having 100 or more beds, including university hospitals



                        

Exposure frequency score and lead apron wearing rate, according to general characteristics
The mean exposure frequency score for all subjects was 6.76 ± 4.51. The exposure frequency score of male subjects was 7.20 ± 4.69, which was significantly higher than that of female subjects (5.99 ± 4.06, p < 0.05). Subjects 20–29 years old had the highest exposure levels (7.75 ± 4.28), followed by those 30–39 years old (6.93 ± 4.68), 40–49 years old (5.68 ± 4.26), and ≥50 years old (4.53 ± 3.71). There were similar trends with duration of employment. Subjects who worked less than 10 years had the highest exposure scores (7.28 ± 4.54), followed by those who worked 10-20 years (6.09 ± 4.41) and those who worked over 20 years (5.50 ± 4.12). As for hospital type, the score for the general hospital group was 8.21 ± 4.88, the hospital group scored 7.07 ± 4.42, the clinic group scored 4.41 ± 2.93, the dental hospital/clinic group scored 5.56 ± 3.32, and the public health center scored 5.14 ± 3.92. Radiologic technologists scored the highest (7.27 ± 4.59), followed by dentist/dental hygienists (5.14 ± 3.10), nurses/nursing assistants (4.56 ± 3.76), and doctors (2.87 ± 2.95) (Table 2).Table 2Exposure frequency score and lead apron wearing rate, according to general characteristics


	Characteristics
	Exposure frequency score
	Wearing lead apron n (%)
	Chi-squared test

	Sex
	 	 	<0.001

	 Male
	7.20 ± 4.69
	2967 (52.9)
	 
	 Female
	5.99 ± 4.06
	1289 (39.6)
	 
	Age (years)
	 	 	0.066

	 20–29
	7.75 ± 4.28
	1260 (46.1)
	 
	 30–39
	6.93 ± 4.68
	1790 (49.4)
	 
	 40–49
	5.68 ± 4.26
	927 (47.9)
	 
	  ≥ 50
	4.53 ± 3.71
	279 (49.3)
	 
	Duration of employment (years)
	 	 	0.206

	  < 10
	7.28 ± 4.54
	2687 (48.7)
	 
	 10–19
	6.09 ± 4.41
	1027 (46.4)
	 
	  ≥ 20
	5.50 ± 4.12
	542 (48.3)
	 
	Hospital type
	 	 	<0.001

	 General hospital
	8.21 ± 4.88
	2388 (63.0)
	 
	 Hospital
	7.07 ± 4.42
	990 (51.3)
	 
	 Clinic
	4.41 ± 2.93
	683 (35.6)
	 
	 Dental hospital/clinic
	5.56 ± 3.32
	116 (13.3)
	 
	 Public health center
	5.14 ± 3.92
	79 (22.8)
	 
	Job title
	 	 	<0.001

	 Radiologic technologist
	7.27 ± 4.59
	3620 (50.3)
	 
	 Doctor
	2.87 ± 2.95
	225 (70.3)
	 
	 Dentist/dental hygienist
	5.14 ± 3.10
	138 (15.0)
	 
	 Nurse/nursing assistant
	4.56 ± 3.76
	273 (64.5)
	 



                        
The lead apron wearing rate for all subjects was 48.0 %, and the rate was higher for males (2967; 52.9 %) than for females (1289; 39.6 %). There were no significant statistical differences based on age groups (20–29 years, 46.1 %; 30–39 years, 49.4 %; 40–49 years, 47.9 %; ≥50 years, 49.3 %) or duration of employment (<10 years, 48.7 %; 10–20 years, 46.4 %; ≥20 years, 48.3 %). As for hospital type, 2388 general hospital workers (63.0 %), 990 hospital workers (51.3 %), 683 clinic workers (35.6 %), 79 public health center workers (22.8 %), and 116 dental hospital/clinic workers (13.3 %) wore lead aprons. With respect to job titles, the rate of lead apron wearing was highest among doctors at 70.3 % (225 subjects), followed by 64.5 % (273 subjects) for nurses/nursing assistants, 50.3 % (3620 subjects) for radiologic technologists, and 15.0 % (138 subjects) for dentists/dental hygienists. The differences in wearing between job titles were statistically significant (p < 0.001) (Table 2).

Factors associated with the lead apron wearing rate according to the job title
Logistic regression analysis was performed using dependent variables (sex, age, duration of employment, hospital type, and job title) stratified by job title groups, and the factors associated with the lead apron wearing rate were different according to job title. (Table 3)Table 3Factors associated with the lead apron wearing rate


	 	Adjusted ORa (95 % CI)

	Radiologic technologist

	 Duration of employment (years)
	1.009 (0.986–1.033)

	 Exposure frequency score
	1.150 (1.125–1.176)

	 Hospital type
	 
	  General hospital
	1.000

	  Hospital
	0.956 (0.772–1.183)

	  Clinic
	0.378 (0.314–0.455)

	  Dental hospital/clinic
	0.045 (0.018–0.113)

	  Public health center
	0.103 (0.077–0.137)

	Doctor

	 Duration of employment (years)
	1.062 (1.016–1.110)

	 Exposure frequency score
	1.507 (1.158–1.961)

	 Hospital typeb
                                          
	 
	  General hospital
	1.000

	  Hospital
	1.364 (0.317–5.875)

	  Clinic
	0.681 (0.254–1.826)

	Dentist/dental hygienist

	 Duration of employment (years)
	0.978 (0.970–1.018)

	 Exposure frequency score
	0.938 (0.888–0.991)

	 Hospital typec
                                          
	 
	  Dental hospital/clinic
	1.000

	  Public health center
	3.144 (1.808–5.469)

	Nurse/nursing assistant

	 Duration of employment (years)
	0.949 (0.899–1.003)

	 Exposure frequency score
	1.275 (1.162–1.400)

	 Hospital typed
                                          
	 
	  General hospital
	1.000

	  Hospital
	0.396 (0.168–0.933)

	  Clinic/Dental hospital, dental clinic/Public health center
	0.178 (0.053–0.599)



                                    aAdjusted for age, sex, duration of employment, exposure frequency score and hospital type

                                    bSubjects of dental hospital/clinic and Public health center is absent

                                    cSubjects of general hospital, hospital and clinic is absent

                                    dSubjects excepting general hospital and hospital are few



                        
For radiologic technologists, the odds ratio [OR] (95 % confidence interval [CI]) related to exposure frequency score were 1.150 (1.125–1.176), which is a significant association with lead apron wearing. For hospital type, the ORs (95 % CI) were 0.378 (0.314–0.455) for the clinic, 0.103 (0.077–0.137) for the public health center, and 0.045 (0.018–0.113) for the dental hospital/clinic, compared to general hospitals.
For doctors, the ORs (95 % CI) for duration of employment and exposure frequency score were 1.062 (1.016–1.110) and 1.507 (1.158–1.961), which were statistically significant. Hospital type was not significantly associated with lead apron wearing (OR, 1.364; 95 % CI, 0.317–5.875).
For dentists/dental hygienists, the OR (95 % CI) for exposure frequency score was 0.938 (0.888–0.991), which was statistically significant. Regarding hospital type, the OR (95 % CI) for public health centers was 3.144 (1.808–5.469), which was statistically significant. Duration of employment was not significantly associated with lead apron wearing.
For nurses/nursing assistants, the OR (95 % CI) for exposure frequency score was 1.275 (1.162–1.400). Regarding hospital type, the OR of hospitals was 0.396 (0.168–0.933), and the OR for clinics/dental hospitals/clinics/public health centers was 0.178 (0.053–0.599), which were statistically significant. The duration of employment was not significantly associated with lead apron wearing.


Discussion
In this study, factors related to lead apron wearing were different based on job titles. The apron-wearing rate for dentists/dental hygienists decreased with increasing exposure frequency scores, contrary to radiologic technologists and nurses/nursing assistants. In addition, the rates were decreased in small hospitals for all job types, except for doctors associated with short employment duration.
According to job titles, the rate difference was definite, with 70.3 % of doctors and 15.0 % of dentists/dental hygienists wearing lead aprons. There are few studies about the rate for only radiologic technologists, and the rates ranged from 83.1–93.0 % in all settings and 83.7–86.4 % for those in clinics [10–12]. Although rate itself was considerably low due to use of different apron wearing scales, declining apron wearing rates tended to be seen at smaller hospitals as in this study [17, 20, 21]. This suggests radiation protection management should focus on medium-to-small hospitals.
Our findings of a significant, positive association between employment period and the use of lead apron is in line with the results of other studies on radiation safety management for radiologic technologists, nurses, and dental hygienists. In these studies, the behavior scores about radiation protection, including wearing lead aprons, were low in subjects with short employment periods [17, 22–24], and the knowledge of radiation safety management correlated with attitudes and behavior about radiation safety management. Thus, it is important to educate subjects with short careers about the health risks of radiation and on how to protect themselves from it in a detailed and specific manner to enhance protective behaviors, such as lead apron wearing
The lead apron wearing rate and the associated exposure frequency of dentist/dental hygienists was different from that of participants with other job titles, as we have previously mentioned. Although the radiation dose per dental procedure is quite low in comparison with other procedures, repetitive low-dose exposure risk exists because of the increasing number of orthodontic, prosthodontic, and implant procedures [18]. Most dental hospital/clinics have more than one radiographic device [25], but the radiation safety management performance scores were relatively low [18, 26]. The study participants from dental facilities also had the lowest rate of lead apron wearing in the study. Considering the significant negative association between exposure frequency and the wearing of lead aprons in these technicians, appropriate educational efforts should be made to improve the use of protective garments in this group.
This study had some limitations. First, it is difficult to figure out the temporal relationship between lead apron wearing and associated factors, as this is cross-sectional design to reveal actual conditions. Secondly, this study subject does not represent the actual distribution of healthcare professionals due to the large proportion of radiologic technologists and relative absence of dentists/dental hygienists at general hospitals/hospitals. Finally, the lead apron wearing rate could be overestimated by defining the wearing group as workers who use lead aprons at least 25 % of the time. Nevertheless, this study was a meaningful to access the use of radiation protector including various types of healthcare professionals, and it could be used to administrate the preventive measures to reduce the radiation hazards in hospitals.

Conclusions
This study was conducted to investigate the lead apron wearing rate of healthcare professionals and to analyze related factors that could be used to suggest radiation protection measures. The lead apron wearing rate was higher in doctors, nurses/nursing assistants, radiologic technologists, and dentists/dental hygienists, in that order. The lead apron wearing rate was mostly affected by hospital type, exposure frequency score and employment duration. Based on these results, the preventive measures should be specified by hospital type, job title and duration of employment to reduce radiation exposure. Additionally, the recognition of radiation hazards and continuing education is important to enhance the use of radiation protector.

Acknowledgement
This research was supported by a grant of the Korea Health Technology R&D Project through the Korea Health Industry Development Institute (KHIDI), funded by the Ministry of Health & Welfare, Republic of Korea (grant number : HI16C1186).
Authors’ contributions
YJH carried out the observational study, participated in the study design and drafted the manuscript. HSC and SHK analyzed the data and helped to conduct theliterature review. TWJ supervised the analytic strategies and interpretation of data and results. WJL supervised the research concept and contributed to the acquisition of data.JTP conceived of the study and participated in study design and drafting the manuscript. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
This study was approved by the Institutional Review Board of Korea University (KU-IRB-12-12-A-1). Informed written consent was obtained from all participants voluntarily.


[image: Creative Commons]
                           Open AccessThis article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://​creativecommons.​org/​licenses/​by/​4.​0/​), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://​creativecommons.​org/​publicdomain/​zero/​1.​0/​) applies to the data made available in this article, unless otherwise stated.

References
1.
Lim HS. Health disorders caused by physical factors among health care workers-focusing on ionizing radiation. J Korean Med Assoc. 2010;53(6):483–91.CrossRef

2.
Korea Centers for Disease Control and Prevention. 2014 Occupational Radiation Exposure in Diagnostic Radiology in Korea. 2015.

3.
PHASE II BV. Health risks from exposure to low levels of ionizing radiation. Washington DC: The National Academies Press; 2006.

4.
United Nations Scientific Committee on the Effects of Atomic Radiation. Effect of ionizing radiation: UNSCEAR 2006 report to the general assembly with scientific annexes. Vienna: United Nations; 2006.

5.
Do KH. The health effects of low-dose radiation exposure. J Korean Med Assoc. 2011;54;(12):1253–61.

6.
Parmeggiani L. Encyclopaedia of occupational health and safety. Third (revised) edition. Vol. 1 AK; Vol. 2 LZ. International labour office; 1983.

7.
Sander D, Brunner G. Studies on radiation exposure of personnel in endoscopy. Z Gastroenterol. 1992;30(2):151–5.PubMed

8.
Singer CM, Baraff LJ, Benedict SH, Weiss EL, Singer BD. Exposure of emergency medicine personnel to ionizing radiation during cervical spine radiography. Ann Emerg Med. 1989;18(8):822–5.CrossRefPubMed

9.
Niklason L, Marx M, Chan H-P. Interventional radiologists: occupational radiation doses and risks. Radiology. 1993;187(3):729–33.CrossRefPubMed

10.
Mojiri M, Moghimbeigi A. Awareness and attitude of radiographers towards radiation protection. J Paramed Sci. 2001;2(4):2–5.

11.
Lee HH. Management on radiation exposure of radiological technologist working in medical facilities. Daegu:  Master’s thesis, Kyungpook University; 1991.

12.
Kim NS. The survey of Radiologic technologist’s sense engaged in Dept. of diganostic radiology about radiation protection. Gyeongsan: Master’s thesis, Gyeongsan University; 2000.

13.
Oh SH, Choi SM, Lee MJ, Park KN, Choi SP, Kim YM, et al. Survey of radiation exposure to emergency physicians. J Korean Soc Emerg Med. 2008;19:541–50.

14.
Kim H. Study on the knowledge, perception, and behavior about the protection of workers who have risk of radiation-exposure in hospital. Seoul: Master’s thesis, Yonsei University; 2001.

15.
Kang EJ, Lee KH, Ju OJ. A study on the environmental condition and safety in dental radiographic room. J Dent Hyg Sci. 2005;5:83–8.

16.
Noh JS, Lee BH, Bea SY, Park HS, Ryu SY, Park J. Analysis of radiology students’ behavior in wearing radiation protection equipment-based on the theory of planned behavior. J Korea Contents Assoc. 2011;11(9):443–52.CrossRef

17.
Yoon J, Yoon YS. A survey about the knowledge, attitudes and behavior for radiation safety management of operating room nurse and dental hygienists. J Dent Hyg Sci. 2014;14(2):230–9.

18.
Kang EJ, Hyeong JH. A study on radiation management status and exposure anxiety awareness of dental hygienist. J Dent Hyg Sci. 2015;15(2):172–81.CrossRef

19.
Lee WJ, Ha M, Hwang SS, Lee KM, Jin YW, Jeong M, et al. The radiologic technologists’ health study in south korea: Study design and baseline results. Int Arch Occup Environ Health. 2015;88:759–68.CrossRefPubMed

20.
Kang SG, Lee EN. Knowledge of radiation protection and the recognition and performance of radiation protection behavior among perioperative nurses. J Muscle Joint Health. 2013;20(3):247–57.CrossRef

21.
Jeong BS. The Analysis of Factors Influencing on Radiation Safety Management Behavior in Dental Hygienists. Seongnam: Master’s thesis, Gachon University; 2013.

22.
Kim SJ. An inquiry into dental personnel’s Knowledge, attitude and behavior about the defense against dental radiation. J Korean Soc Dent Hyg. 2004;4(1):15–30.

23.
Park HH, Rhie J, Jung P, Lee JD, Won JU, Roh J. Radiotechnologists and radiation exposure from PET and PET/CT systems. Korean J Occup Environ Med. 2012;24(1):86–95.

24.
Kim J. Factors affecting radiation protection behaviors among perioperating nurses. Gwangju: Master’s thesis, Chosun University; 2016.

25.
Park IS LEEKH. A study on the environmental condition and safety in dental radiography room. J Korean Soc Dent Hyg. 2004;4(1):49–64.

26.
Jeong JY, Han MA, Park J, Ryu SY. Performance and related factors of radiation safety management in dental hygienists. J Korean Soc Dent Hyg. 2016;16(2):215–24.CrossRef




OEBPS/sidebar.gif





OEBPS/cc-by.png
() _®





OEBPS/contact.gif





