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Abstract
We conducted a survey among nurses who were working at the Fukushima Medical Univer-

sity Hospital at the time of the Fukushima Daiichi Nuclear Power Plant accident to clarify the

factors associated with their intention to leave their jobs during the radiation emergency. We

asked 345 nurses (17 men and 328 women) about their intention to leave their jobs after the

accident. We also asked about relevant factors including the participants’ demographic fac-

tors, living situation, working status, and knowledge of radiation health effects. We found

that living with preschoolers (OR = 1.87, 95%CI: 1.02–3.44, p = 0.042), anxiety about life in

Fukushima City after the accident (OR = 5.55, 95%CI: 1.18–26.13, p = 0.030), consideration

of evacuation from Fukushima after the accident (OR = 2.42, 95%CI: 1.45–4.06, p = 0.001),

consideration of the possible radiation health effects in children (OR = 1.90, 95%CI: 1.02–

3.44, p = 0.042), and anxiety about relationships with colleagues in the hospital after the ac-

cident (OR = 3.23, p = 0.001) were independently associated with the nurses’ intention to

leave their jobs after the accident. On the other hand, the percentage of nurses with knowl-

edge on radiation health effects was relatively low among those who had the intention to

leave the job and among those who did not have the intention to leave the job after the acci-

dent, with no significant differences between the two groups. Our results suggest the need

for an education program for nurses regarding radiation health effects.

Introduction
The nuclear accident at the Fukushima Daiichi Nuclear Power Plant (FNPP) following the
Great East Japan Earthquake occurred at 2:46 p.m. on March 11, 2011. At 8:50 p.m. of the
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same day, the governor of Fukushima Prefecture issued instructions for the evacuation of set-
tlements within 2 km of the FNPP. At 9:23 p.m., the prime minister, in his capacity as director-
general of the Nuclear Emergency Response Headquarters, ordered the evacuation of individu-
als within 3 km of the FNPP. He also ordered all individuals within 10 km to remain sheltered
indoors. At 6:25 p.m. of the same day, the evacuation radius was expanded to 20 km. On
March 15, 2011, instructions were issued for all people living between 20 km and 30 km from
the FNPP to find shelter indoors [1–3]. As a result, almost 110,000 evacuated their hometowns.
Many residents voluntarily evacuated outside of Fukushima Prefecture due to fear of radiation
exposure. As of August 2014, 47,149 residents of Fukushima Prefecture remain evacuees in
other prefectures [4].

After the hydrogen explosion at Units 1, 3, and 4 and the opening of the vents at Units 1, 2,
and 3 of the FNPP, the ambient dose rate in Fukushima City reached 24.18 μSv/hr on March
15, 2011, four days after the earthquake [5,6]. The director-general of the Nuclear Emergency
Response Headquarters ordered the evacuation of individuals around the FNPP. On March 16,
2011, the Japanese and prefectural government began to monitor select foodstuffs (e.g., milk,
vegetables, grains, meat, fish). Foods containing radioactive material that exceeded the provi-
sional regulation values (500 Bq/kg or 500 Bq/L) were prohibited from distribution on March
22, 2011 and were prohibited from consumption on March 23, 2011. These actions were taken
to minimize the external and internal radiation exposure of the general population in Fukush-
ima [1–3].

Fukushima Medical University Hospital (FMUH), located 60 km from the FNPP, was desig-
nated as a secondary radiation emergency medical care facility in Japan at the time of the acci-
dent. Although many medical staff including nurses worked intensively at FMUH during the
radiation emergency, some nurses might have the intention to leave the job (ITL). However,
there have been no studies on the percentage of nurses with ITL after the accident and the fac-
tors associated with nurses’ ITL.

Recently, Ohno et al. conducted a survey to establish an efficient training program on radia-
tion safety for nurses. They found that nurses did not have enough knowledge of radiological
treatment and did not know the impact of radiation on pregnant women [7]. They concluded
that education programs in undergraduate school and at the workplace should be coordinated
efficiently to ensure that both nurses and patients are informed about the meaning of radiation
safety.

It is important to identify the factors associated with nurses’ ITL during radiation emergen-
cies in order to prepare education programs for nurses working at radiation emergency medical
care facilities and related public health centers. In this study, we conducted a survey among
nurses who were working at FMUH at the time of the accident to clarify the factors associated
with their ITL during the radiation emergency.

Materials and Methods

Study Participants
The study was conducted in June 2013 at FMUH, a tertiary medical facility of Fukushima Pre-
fecture that was designated as a secondary radiation emergency medical care facility at the time
of the FNPP accident. We initially distributed questionnaires to 537 nurses who were working
at FMUH during the accident and were still working at the time of the study. We obtained re-
sponses from 479 nurses (89.2%). After excluding 68 nurses with insufficient responses and 66
nurses who answered that they had ITL before the accident, only 345 nurses (17 men and 328
women) were included in the analysis. The study was approved by the ethics committees of Na-
gasaki University Graduate School of Biomedical Sciences and FMUH.
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Questionnaire
The questionnaire for this study was developed based on our previous study [8], the Mental
Health and Lifestyle Survey within the framework of the Fukushima Health Survey [9], and a
Q&A that we published for residents of Fukushima Prefecture after the accident [10].

In the questionnaire, we asked about the nurses’ ITL within two months after the accident,
within two months to one year after the accident, within one to two years after the accident,
and at the time of the study. We also asked about the nurses’ demographic factors including
sex, age at the time of the accident, tenure as a nurse, tenure as a nurse at FMUH, employment
rank, marital status, pregnant status, experience working in the radiological examination and/
or therapy section before the accident, and experience in nursing patients with
radiation therapy.

We asked the questions about the nurses’ living situation, possible radiation health effects
on the respondents, the children, and the residents of Fukushima, working status and their
knowledge of radiation health effects. Refer to Table 1, 2 and 3 for the list of questions.

Statistical Analysis
We defined ITL (+) as “nurses who intended to leave the job at any period after the accident”
and ITL (-) as “nurses who did not intend to leave the job at any period after the accident.”We
identified the factors associated with ITL after the accident using the Mann-Whitney U test
and chi-square test. We used logistic regression analysis and calculated odds ratios (OR) to
identify the factors independently associated with ITL after the accident. P values less than 0.05
were considered significant.

Results
Among the study participants, 154 (44.6%) had ITL after the accident (ITL [+]), and 191
(55.4%) did not have ITL at any time after the accident (ITL [–]). Among the 154 ITL (+), 89
(57.8%) had ITL within two months after the accident, 72 (46.8%) had ITL within two months

Table 1. Nurses’ living situation by ITL after the FNPP accident.

Questions ITL (+)
(n = 154)

ITL (-)
(n = 191)

p

Did you live apart from your family after the accident? 48 (31.2) 41 (21.5) 0.027

Did you feel anxiety about life in Fukushima City after the
accident?

152 (98.7) 166 (86.9) <0.001

Did you experience difficulties answering about radiation? 107 (69.5) 136 (71.2) 0.408

Did you measure the ambient dose rate around your house after
the accident?

117 (76.0) 125 (65.4) 0.022

Did you think that the ambient dose rate around your house was
relatively high after the accident?

143 (92.9) 160 (83.8) 0.007

Have you thought about evacuating Fukushima since the
accident?

102 (66.2) 65 (34.0) <0.001

Have you hesitated to buy vegetables produced in Fukushima
since the accident?

139 (90.3) 147 (77.0) 0.001

Have you bought mineral water for drinking since the accident? 122 (79.2) 118 (61.8) <0.001

Have you ordered your children not to play outside since the
accident?

65 (92.9) 59 (83.8) 0.063

Do you currently feel anxiety about radiation exposure? 121 (78.6) 126 (66.0) 0.007

Note. Number who answered “yes” (%).

doi:10.1371/journal.pone.0122389.t001
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to one year after the accident, 57 (37%) had ITL within one to two years after the accident, and
63 (41%) had ITL at the time of the study.

Table 4 shows that when compared with ITL (-), ITL (+) were significantly younger (32.2±6.9
vs. 35.7±8.6 years old, p<0.001) and had significantly shorter tenure as a nurse (9.9±6.8 vs.
13.5 plusmn;8.6 years, p<0.001) and as a nurse at FMUH (8.0±6.3 vs. 11.2±8.2 years, p<0.001).
In addition, the percentage of general nurses was significantly higher among ITL (+) than ITL (-)
(96.1% vs. 88.0%, p = 0.005). The percentage of nurses who experienced nursing the patients
with radiation therapy was significantly lower among ITL (+) than ITL (-) (58.4% vs. 73.3%,
p = 0.003).

A significantly higher percentage of ITL (+) nurses than ITL (-) nurses were living with pre-
schoolers (26.6% vs. 14.1%, p = 0.003), with preschoolers and elementary school students
(39.6% vs. 29.3%, p = 0.03), and with preschoolers, elementary school students, and junior high
school students (42.2% vs. 33.0%, p = 0.05). The following percentages were also significantly
higher among ITL (+) than ITL (-): those who lived apart from their family after the accident
(31.2% vs. 21.5%, p = 0.027), those who felt anxiety about life in Fukushima City after the acci-
dent (98.7% vs. 86.9%, p<0.001), those who measured the ambient dose rate around their
house after the accident (76.0% vs. 65.4%, p = 0.022), those who thought the ambient dose rate
around their house was relatively high after the accident (92.9% vs. 83.8%, p = 0.007), those
who considered evacuating Fukushima after the accident (66.2% vs. 34.0%, p<0.001), those
who hesitated to buy vegetables produced in Fukushima after the accident (90.3% vs. 77.0%,

Table 2. Nurses’working environment by ITL after the FNPP accident.

Questions ITL (+) (n = 154) ITL (-) (n = 191) p

Did you feel that your workload increased after the accident? 78 (50.6) 70 (36.6) 0.006

Did you feel anxiety about your relationships with colleagues in the hospital after the accident? 34 (22.1) 14 (7.3) <0.001

Did you feel anxiety about your relationships with patients in the hospital after the accident? 23 (14.9) 15 (7.9) 0.028

Note. Number who answered “yes” (%).

doi:10.1371/journal.pone.0122389.t002

Table 3. Nurses’ knowledge about radiation health effects before the accident by ITL after the FNPP
accident.

Questions ITL (+)
(n = 154)

ITL (-)
(n = 191)

p

Have you attended the lecture on radiation health effects? 42 (27.3) 60 (31.4) 0.236

Did you know the differences between radiation, radioactivity, and
radioactive substances?

47 (30.5) 70 (36.6) 0.140

Did you know about half decay of radioactive substances? 77 (50.0) 112 (58.6) 0.068

Did you know about natural background radiation? 110 (71.4) 145 (75.9) 0.206

Did you know about the annual dose limit for the general public? 20 (13.0) 22 (11.5) 0.400

Did you know about the annual dose limit for occupational
exposure?

28 (18.2) 33 (17.3) 0.468

Did you know about the three principles of radiation protection? 85 (55.2) 104 (54.5) 0.488

Did you know about external radiation exposure? 71 (46.1) 96 (50.3) 0.255

Did you know about internal radiation exposure? 58 (37.7) 80 (41.9) 0.247

Did you know about deterministic effects? 16 (10.4) 27 (14.1) 0.189

Did you know about stochastic effects? 14 (9.1) 28 (14.7) 0.079

Note. Number who answered “yes” (%).

doi:10.1371/journal.pone.0122389.t003
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p = 0.001), and those who felt anxiety about radiation exposure at the time of the study (78.6%
vs. 66.0%, p = 0.007) (Table 1).

Regarding the working environment after the accident, ITL (+) had significantly higher per-
centages than ITL (-) in terms of those who felt that their workload increased after the accident
(50.6% vs. 36.6%, p = 0.006), those who felt anxiety about their relationships with colleagues in
the hospital after the accident (22.1% vs. 7.3%, p<0.001), and those who felt anxiety about
their relationships with patients in the hospital after the accident (14.9% vs. 7.9%, p = 0.028)
(Table 2). The percentage who had knowledge on radiation health effects was relatively low for
both groups, with no significant differences between the groups (Table 3).

Logistic regression analysis revealed that living with preschoolers (OR = 1.87, 95%CI: 1.02–
3.44, p = 0.042), anxiety about life in Fukushima City after the accident (OR = 5.55, 95%CI:
1.18–26.13, p = 0.030), consideration of evacuation from Fukushima after the accident
(OR = 2.42, 95%CI: 1.45–4.06, p = 0.001), consideration of the possible radiation health effects
in children (OR = 1.90, 95%CI: 1.02–3.54, p = 0.042), and anxiety about relationships with col-
leagues in the hospital after the accident (OR = 3.23, 95%CI: 1.57–6.64, p = 0.001) were inde-
pendently associated with ITL after the accident (Table 5).

Table 4. Nurses’ demographic factors by ITL after the FNPP accident.

ITL (+)
(n = 154)

ITL (-)
(n = 191)

p

Age, M±SD (years) 32.2±6.9 35.7±8.6 <0.001

Tenure as a nurse, M±SD (years) 9.9±6.8 13.5±8.6 <0.001

Tenure as a nurse at FMUH, M±SD (years) 8.0±6.3 11.2±8.2 <0.001

Female, n (%) 142 (92.2) 186 (97.4) 0.025

Rank (general nurse), n (%) 148 (96.1) 168 (88.0) 0.005

Experience in nursing the patients with radiation therapy, n
(%)

90 (58.4) 140 (73.3) 0.003

Pregnant, n (%) 19 (13.4) 8 (4.3) 0.003

Married, n (%) 76 (49.4) 186 (97.4) 0.025

doi:10.1371/journal.pone.0122389.t004

Table 5. Logistic regression analysis for ITL.

Variables Unit OR 95% CI p

Experience in nursing the patients with radiation therapy Y/N 0.69 0.41–1.15 0.149

Living with preschoolers Y/N 1.87 1.02–3.44 0.042

Anxiety about life in Fukushima City after the accident Y/N 5.55 1.18–
26.13

0.030

Relatively high ambient dose rate around the house Y/N 0.82 0.33–2.02 0.668

Consideration of evacuation from Fukushima Y/N 2.42 1.45–4.06 0.001

Consideration of the possible radiation health effects in children Y/N 1.90 1.02–3.54 0.042

Increased workload after the accident Y/N 1.59 0.98–2.57 0.061

Anxiety about relationships with colleagues in the hospital after the
accident

Y/N 3.23 1.57–6.64 0.001

Note. OR = odds ratio, CI = confidence interval.

doi:10.1371/journal.pone.0122389.t005
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Discussion
We found that several demographic factors including age and tenure as a nurse were associated
with nurses’ ITL after the FNPP accident. Logistic regression analysis showed that tenure as a
nurse was independently associated with ITL. Several studies have indicated that demographic
factors such as being male, being single, and working the night shift are highly associated with
ITL [11–17] and that nurses’ ITL decrease as education level increases [18]. We found that
younger age and shorter tenure were significantly associated with ITL. Several studies have
shown that nurses who had worked for less than five years at their place of employment were
less likely to stay than those who had worked there longer [16, 17, 19]. However, Liou and
Cheng reported that nurses over 35 years old and with more than 10 years of experience at
their current hospital had greater ITL than other groups, whereas nurses under 25 years old
and with less than one year of experience at their current hospital had less ITL [15]. Such in-
consistent results may be due to the influence of other demographic factors. Thus, further stud-
ies are needed to clarify the effects of demographic factors on ITL.

We also found that factors related to the working environment, such as increased workload
and anxiety about one’s relationships with colleagues and with patients, were associated with
nurses’ ITL after the FNPP accident. Logistic regression analysis showed that the nurses’ anxi-
ety about their relationships with colleagues in the hospital after the accident was independent-
ly associated with ITL. AbuAlRub et al. reported that nurses who perceived themselves as
having more social support from supervisors and co-workers reported a higher level of intent
to stay in both public and private hospitals [20]. Studies have also shown that good communi-
cation with peers is positively associated with the intention to stay in a job [11, 13]. Our results
suggest that even during radiation emergencies, factors related to the working environment, in-
cluding good relationships with colleagues, are important factors in nurses’ ITL. Nevertheless,
the numbers of nurses who felt anxiety about their relationships with patients in the hospital
after the accident were relatively small in both groups. Further studies are needed to clarify the
contribution of the working environment to ITL during radiation emergencies.

In the present study, many factors related to the living situation were associated with ITL.
These factors include a relatively high ambient dose rate, consideration of evacuation, and anx-
iety regarding external and internal radiation exposure, especially among children. Logistic re-
gression analysis showed that anxiety about life in Fukushima after the accident and
consideration of evacuation from Fukushima after the accident were independently associated
with ITL. Note, however, that the percentage of nurses who had knowledge on radiation health
effects was relatively low in both groups, with no significant differences between the groups.
For example, only 12.5% of nurses knew about “deterministic effects,” and only 12.2% knew
about “stochastic effects.” These findings suggest that anxiety related to the living situation,
particularly regarding radiation exposure, is largely due to the nurses’ insufficient knowledge
on radiation health effects.

The Fukushima Health Survey estimated the external radiation dose based on descriptions
of self-reported behavior following the accident [9]. The survey covered 20.5% of two million
residents of Fukushima Prefecture; among these residents, the external effective dose between
March 12 and July 11, 2011 was estimated at less than 1 mSv in 62.0% of individuals, less than
2 mSv in 94.0%, less than 3 mSv in 99.4%, less than 4 mSv in 99.7%, and less than 5 mSv in
99.8%. Eleven individuals had doses greater than 15 mSv [21]. In addition, thyroid dose moni-
toring was conducted fromMarch 26 to March 30, 2011, using a NaI (Tl) scintillation survey
meter. A total of 1,080 children under the age of 15 were measured in Iwaki City, Kawamata
Town, and Iitate Village in Fukushima Prefecture. The results showed that 55% had only back-
ground radiation levels or lower, and 99% had levels below 0.04 μSv/h, which is equal to 20
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mSv of a thyroid equivalent dose [22]. These findings suggest that external and internal doses
from the FNPP accident were relatively limited in the general population.

Nevertheless, many nurses considered evacuating Fukushima after the accident; this was
closely associated with their ITL after the accident. Radiation health risk communication is
needed in Fukushima to avoid misunderstandings about radiation health effects. Nurses, espe-
cially public health nurses, should play a central role in this communication.

This study has several limitations. It was not a multi-institutional study, and we were unable
to include nurses who had already left after the accident but prior to the study. These factors
might have introduced selection bias in the choice of study participants. The relatively wide
confidence intervals in the multiple regression analysis might also indicate considerable uncer-
tainty in the results, probably due to insufficient numbers of study participants. Further studies
are needed to clarify the factors associated with nurses’ ITL during radiation emergencies.

In conclusion, it is important for nurses to obtain the correct knowledge about radiation
health effects. Thus, an education program for nurses on radiation health effects must be estab-
lished in countries that have nuclear power plants and other nuclear facilities.

Author Contributions
Conceived and designed the experiments: YS NHMO TK NT. Performed the experiments: YS
HU TS YF YN. Analyzed the data: YS NHMONT. Contributed reagents/materials/analysis
tools: YS NT. Wrote the paper: YS NHMO TK SY NT.

References
1. Nuclear Emergency Response Headquarters of Japanese Government. Report of Japanese Govern-

ment to the IAEAMinisterial Conference on Nuclear Safety. The Accident at TEPCO’s Fukushima Nu-
clear Power Stations. Available: http://www.iaea.org/newscenter/focus/fukushima/japan-report/.
Accessed 23 September 2014.

2. Nuclear Emergency Response Headquarters of Japanese Government. Additional Report of the Japa-
nese Government to the IAEA—The Accident at TEPCO’s Fukushima Nuclear Power Stations (Second
Report). Available: http://www.iaea.org/newscenter/focus/fukushima/japan-report2/
japanreport120911pdf. Accessed 23 September 2014.

3. United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR). UNSCEAR 2013
Report Volume I. Report to the General Assembly Scientific Annex A: Levels and Effects of Radiation
Exposure due to the Nuclear Accident after the 2011 Great East-Japan Earthquake and Tsunami.
Available: http://www.unscear.org/docs/reports/2013/13-85418_Report_2013_Annex_A.pdf. Ac-
cessed 23 September 2014.

4. Reconstruction Agency. Number of Evacuees from Iwate, Miyagi and Fukushima Prefecture (in Japa-
nese). Available: http://www.reconstruction.go.jp/topics/main-cat2/sub-cat2-1/20140829_hinansha.
pdf. Accessed 23 September 2014.

5. Nagataki S, Takamura N, Kamiya K, Akashi M. Measurements of individual radiation doses in residents
living around the Fukushima Nuclear Power Plant. Rad Res. 2013; 180: 439–447.

6. Nagataki S, Takamura N. A review of the Fukushima nuclear reactor accident: radiation effects on the
thyroid and strategies for prevention. Curr Opin Endocrinol Diabetes Obes. 2014; 21: 384–393. doi: 10.
1097/MED.0000000000000098 PMID: 25122492

7. Ohno K, Kaori T. Effective education in radiation safety for nurses. Radiat Prot Dosimetry. 2011; 147:
343–345. doi: 10.1093/rpd/ncr342 PMID: 22039294

8. Orita M, Hayashida N, Urata H, Shinkawa T, Endo Y, Takamura N. Determinants for the return to home-
towns after the accident at Fukushima Dai-ichi Nuclear Power Plant: a case study for the village of
Kawauchi. Radiat Prot Dosimetry. 2013; 156: 383–385. doi: 10.1093/rpd/nct082 PMID: 23547241

9. Yasumura S, Hosoya M, Yamashita S, Kamiya K, Abe M, Akashi M, et al. Study protocol for the
Fukushima Health Management Survey. J Epidemiol. 2012; 22: 375–383. PMID: 22955043

10. Fukushima International Association. Information on Radiation and Radioactive Materials Q&A. Avail-
able: http://www.worldvillage.org/english/fia/english_life/shinsai/fl2_130509.html. Accessed 23 Sep-
tember 2014.

Nurses' Intention to Leave the Job Post-Fukushima

PLOSONE | DOI:10.1371/journal.pone.0122389 March 27, 2015 7 / 8

http://www.iaea.org/newscenter/focus/fukushima/japan-report/
http://www.iaea.org/newscenter/focus/fukushima/japan-report2/japanreport120911pdf
http://www.iaea.org/newscenter/focus/fukushima/japan-report2/japanreport120911pdf
http://www.unscear.org/docs/reports/2013/13-85418_Report_2013_Annex_A.pdf
http://www.reconstruction.go.jp/topics/main-cat2/sub-cat2-1/20140829_hinansha.pdf
http://www.reconstruction.go.jp/topics/main-cat2/sub-cat2-1/20140829_hinansha.pdf
http://dx.doi.org/10.1097/MED.0000000000000098
http://dx.doi.org/10.1097/MED.0000000000000098
http://www.ncbi.nlm.nih.gov/pubmed/25122492
http://dx.doi.org/10.1093/rpd/ncr342
http://www.ncbi.nlm.nih.gov/pubmed/22039294
http://dx.doi.org/10.1093/rpd/nct082
http://www.ncbi.nlm.nih.gov/pubmed/23547241
http://www.ncbi.nlm.nih.gov/pubmed/22955043
http://www.worldvillage.org/english/fia/english_life/shinsai/fl2_130509.html


11. Chen HC, Chu CI, Wang YH, Lin LC. Turnover factors revisited: a longitudinal study of Taiwan-based
staff nurses. Int J Nurs Stud. 2008; 45: 277–285. PMID: 17011564

12. Hart SE. Hospital ethical climates and registered nurses’ turnover intentions. Journal of Nurs Scho-
larsh. 2005; 37(2): 173–177. PMID: 15960062

13. Estryn-Béhar M, Van der Heijden BI, Ogińska H, Camerino D, Le Nézet O, Conway PM, et al. The im-
pact of social work environment, teamwork characteristics, burnout, and personal factors upon intent to
leave among European nurses. Med Care. 2007; 45: 939–950. PMID: 17890991

14. El-Jardali F, Dimassi H, Dumit N, Jamal D, Mouro G. A national cross-sectional study on nurses’ intent
to leave and job satisfaction in Lebanon: implications for policy and practice. BMC Nurs. 2009; 8: 3.
doi: 10.1186/1472-6955-8-3 PMID: 19284613

15. Liou SR, Cheng CY. Organisational climate, organisational commitment and intention to leave amongst
hospital nurses in Taiwan. J Clin Nurs. 2010; 19: 1635–1644. doi: 10.1111/j.1365-2702.2009.03080.x
PMID: 20579203

16. Mrayyan MT. Nurse job satisfaction and retention: comparing public to private hospitals in Jordan. Jour-
nal of Nurs Manag. 2005; 13: 40–50. PMID: 15613093

17. Ma JC, Lee PH, Yang YC, ChangWY. Predicting factors related to nurses’ intention to leave, job satis-
faction, and perception of quality of care in acute care hospitals. Nurs Econom. 2009; 27: 178–184.

18. Sourdif J. Predictors of nurses’ intent to stay at work in a university health center. Nurs Health Sciences.
2004; 6: 59–68. PMID: 14764195

19. Kudo Y, Satoh T, Hosoi K, Miki T, Watanabe M, Kido S, et al. Association between intention to stay on
the job and job satisfaction among Japanese nurses in small and medium-sized private hospitals. J
Occup Health. 2006; 48: 504–513. PMID: 17179644

20. AbuAlRub RF, Omari FH, Al-Zaru IM. Support, satisfaction and retention among Jordanian nurses in
private and public hospitals. Int Nurs Rev. 2009; 56: 326–332. doi: 10.1111/j.1466-7657.2009.00718.x
PMID: 19702806

21. Agenda of the 16th Reviewing Board Meeting of Fukushima Prefectural Health Survey on February 4,
2014 (in Japanese). Available: https://www.pref.fukushima.lg.jp/sec/21045b/kenkocyosa-kentoiinkai-
16-siryo.html. Accessed 23 September 2014.

22. Press Release of Nuclear Safety Commission on March 23, 2011 (in Japanese). Available: http://www.
nsr.go.jp/archive/nsc/info/110323_top_siryo.pdf#search=%27%E5%8E%9F%E5%AD%90%E5%8A
%9B%E5%A7%94%E5%93%A1%E4%BC%9A+2011%E5%B9%B43%E6%9C%8823%E6%97%
A5%27. Accessed 23 September 2014

Nurses' Intention to Leave the Job Post-Fukushima

PLOSONE | DOI:10.1371/journal.pone.0122389 March 27, 2015 8 / 8

http://www.ncbi.nlm.nih.gov/pubmed/17011564
http://www.ncbi.nlm.nih.gov/pubmed/15960062
http://www.ncbi.nlm.nih.gov/pubmed/17890991
http://dx.doi.org/10.1186/1472-6955-8-3
http://www.ncbi.nlm.nih.gov/pubmed/19284613
http://dx.doi.org/10.1111/j.1365-2702.2009.03080.x
http://www.ncbi.nlm.nih.gov/pubmed/20579203
http://www.ncbi.nlm.nih.gov/pubmed/15613093
http://www.ncbi.nlm.nih.gov/pubmed/14764195
http://www.ncbi.nlm.nih.gov/pubmed/17179644
http://dx.doi.org/10.1111/j.1466-7657.2009.00718.x
http://www.ncbi.nlm.nih.gov/pubmed/19702806
https://www.pref.fukushima.lg.jp/sec/21045b/kenkocyosa-kentoiinkai-16-siryo.html
https://www.pref.fukushima.lg.jp/sec/21045b/kenkocyosa-kentoiinkai-16-siryo.html
http://www.nsr.go.jp/archive/nsc/info/110323_top_siryo.pdf#search=%27%E5%8E%9F%E5%AD%90%E5%8A%9B%E5%A7%94%E5%93%A1%E4%BC%9A+2011%E5%B9%B43%E6%9C%8823%E6%97%A5%27
http://www.nsr.go.jp/archive/nsc/info/110323_top_siryo.pdf#search=%27%E5%8E%9F%E5%AD%90%E5%8A%9B%E5%A7%94%E5%93%A1%E4%BC%9A+2011%E5%B9%B43%E6%9C%8823%E6%97%A5%27
http://www.nsr.go.jp/archive/nsc/info/110323_top_siryo.pdf#search=%27%E5%8E%9F%E5%AD%90%E5%8A%9B%E5%A7%94%E5%93%A1%E4%BC%9A+2011%E5%B9%B43%E6%9C%8823%E6%97%A5%27
http://www.nsr.go.jp/archive/nsc/info/110323_top_siryo.pdf#search=%27%E5%8E%9F%E5%AD%90%E5%8A%9B%E5%A7%94%E5%93%A1%E4%BC%9A+2011%E5%B9%B43%E6%9C%8823%E6%97%A5%27


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


