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FRBERDPEC I EBEFRESE H o 72(8=0.349
+0.03,p=0.000). HIF&IIZHH FE(B=0.288+0.018,
p=0.000) & VESERERFEL(B=0.104+0.017, p=0.000)
PEEICHERD ), BE BRI S W
13 EMFED L o 7 WAL TIZ A (B=-0.216+
0.048, p=0.000) & 4F{5 (B=-0.085+0.024, p=0.006) 254
BICHELTEBY, JEsL VI L, FFlmsmnig
ML 5 72,

HARBRAS AR § 2 A LI FEROEREPHE LN
72 (Table2). HIFkIZI%, B ME(B=-0.294+0.018,
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Table 1. Attributes of the questionnaire respondent

Sex

Average age
Residence

Periods of work experience in FDNPP

Effective dose since 2011

Education frequency

Knowledge about radiation

Work anxiety

Male 1,120
Female 6
44.7 + 10.8 (mean £+ SD, min. 18 to max. 70)
Inside Fukushima 668
Outside Fukushima 451
None 20
Less than 1 year 142
1 year or more and less than 3 years 394
3 year or more and less than 5 years 208
5 year or more 367
ImSv or less 218
ImSv over and SmSyv or less 135
SmSv over and 10mSv or less 93
10mSv over and 20mSyv or less 115
20mSv over and 50mSyv or less 220
50mSv over and 75mSyv or less 129
75mSv over and 100mSv or less 74
100mSv over and 150mSyv or less 18
150mSv over and 200mSyv or less 2
Once 151
Twice 187
3 times 109
4 times or more 669
Quite 255
A little 733
Not so much 117
No 16
Very anxious 67
Anxious 328
Slightly anxious 432
Not anxious 296

FDNPP: Fukushima Daiichi Nuclear Power Plant
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Figure 1. Interconnectedness of the factors related to work anxiety. The direction of the arrows indicates relevance.

Table 2. Path analysis of anxiety about physical illness and model fit

work anxiety thyroid cancer leukemia cancer (stomach, heart disease brain disease cataract mental disorders
lung, etc.)

Anxious <~
Knowledge =0.216£0.048%** —0.215+0.084*** —0.198+0.087*** -0.222+0.084*** -0.209+0.077*** -0.219+0.077*** -0.192+0.085*** -0.203+0.082%**
Age -0.085+0.024**  0.087+0.043**  -0.081+0.043** -0.109+0.042*** -0.056+0.039 -0.050+0.039 -0.037+0.043 =0.066+0.040%*
Knowledge <—
Education frequency 0.288+0.018%**%  -0.294+0.018*** -0.297+0.018%*** -0.295+0.019%** -0.294+0.019*** -0.291+£0.019%** -0.292+£0.019*** -0.296+0.019%***
Work experience 0.104£0.017**  -0.115+0.017*%* -0.109+0.017*** -0.112+0.017*** -0.115+£0.017*** -0.114+0.017*** -0.113£0.017*** —0.113+£0.017***

Work experience <—

Age 0.186+0.029***  -0.175+£0.030*** -0.176+0.030*** -0.176+0.030*** -0.177+0.031*** -0179+0.031*** -0.174+0.031*** -0.171+0.031***
Education <-

Work experience 0.349+0.03***  -0.326+0.032%** -0.330+0.032*%** -0.329+0.032*** -0.327+0.032%** -0.328+0.032*** -0.326+0.032*** -0.328+0.032%**
GFI 0.995 0.990 0.993 0.992 0.990 0.991 0.989 0.989

AGFI 0.982 0.963 0.972 0.969 0.964 0.968 0.959 0.960

RMSEA 0.038 0.063 0.052 0.056 0.062 0.058 0.068 0.066

The values are standardized path coefficients + SE. ***: The path coefficient is significant at the 0.1% level, **: The path coefficient is significant at the 1% level, *: The path coef-
ficient is significant at the 5% level, GFI: Goodness of fit index, AGFI: Adjusted goodness of fit index, RMSEA: root mean square error of approximation.
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Appendix 1. Questionnaire Excerpt

@ Basic background
Q1. Gender (U male (2 female
Q2. Age
Q3. birthplace (D Fukushima (2 Outside Fukushima
Q4. How many years you have worked at the Fukushima Daiichi Nuclear Power Plant?
(D None (2 Less than 1 year (3 1 to less than 3 years (4 3 to less than 5 years (&) 5 years or more
Q5. The cumulative exposure dose since 2011
(D 1mSvorless @ 1to5mSvorless 3 5to 10 mSv orless 4 10 to 20 mSv or less
(® Over 20 to 50 mSv or less (6 Over 50 to 75 mSv or less (7 Over 75 to 100 mSv or less
Exceeding 100 mSv to 150 mSv or less (9 Exceeding 150 mSv to 200 mSv or less
Exceeding 200 mSv @D I don't know
@ About radiation education
Q6. How many times did you receive radiation education so far (including education at nuclear power plant registration, a and
b education, etc.)?
D once @ twice (3 3 times (4) 4 times or more
Q7. Do you think you have enough knowledge about radiation?
@ quite @ alittle 3) Not so much @ No
@ Anxiety about radiation
Q8. Are you worried about the effects of radiation and worried about working in your current workplace?
(D Very anxious (2 Anxious (3 slightly anxious (9 Not anxious
Q9. Which of the following items does you feel anxious about as a result of the current radiation effects?

No anxious Very anxious

1. Thyroid cancer 1 2 3 4 5 6
2. Leukemia 1 2 3 4 5 6
3. Cancer (stomach, lung, etc.) 1 2 3 4 5 6
4. Heart disease

(High blood pressure, myocardial infarction, etc.) : 2 3 4 : 6
5. Brain disease (cerebral infarction) 1 2 3 4 5
6. Cataract 1 2 3 4 5
7. Mental disorders such as depression 1 2 3 4 5 6

Appendix 2. Correlation matrix between variables used in path analysis

Age Education Work Knowledge Work Thyroid Leukemia Cancer Heart Brain
frequency experience anxiety  cancer disease  disease

Education frequency  0.043
Work experience 0.184**  0.338**

Knowledge 0.094**  0.331%*%  0.2]12%*

Work anxiety -0.104** -0.114**  -0.013 -0.232%%*

Thyroid cancer -0.101** -0.059 0.055 -0.237** 0.536%**

Leukemia =0.096%* -0.046 0.052 =0.220%*  0.524** 0.834**

Cancer -0.129*%* -0.061 0.035 -0.245%*  0.551*%*% 0.803** (0.840%*

Heart disease -0.072*  -0.067*  0.051 —0.237*¥*  0.476*%* 0.692*%* 0.720%*  0.780%*

Brain disease -0.066%  -0.064*  0.051 -0.236%*  0.456*%*% 0.692*%* 0.724**  (.782%* (.938**
Cataract -0.051 -0.064*  0.074* -0.207**  0.476** 0.767** 0.809**  0.771** 0.766%* 0.791%*

**: The correlation coefficient is significant at the 1% level, *: The correlation coefficient is significant at the 5% level
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Abstract : The results of a survey of radiation workers suggest that they are worried about the effects of radiation
exposure on health, and approximately 30% of Fukushima Daiichi Nuclear Power Plant (FDNPP) workers have
anxiety. This questionnaire survey reveals that the higher the frequency of radiation education, the higher the knowl-
edge of radiation the workers will have, and that the higher the level of knowledge, the lower the anxiety. To reduce
anxiety, it is important to increase knowledge about radiation through radiation education. However, even those
workers who had radiation education several times still had anxiety. According to the Ordinance on the Prevention
of Tonizing Radiation Hazards, the time spent on education about the effects of radiation on the human body is only
about 30 minutes. This education is not enough to reduce anxiety. FDNPP workers needed more effective education
to increase their knowledge and to reduce their anxiety.

Key words: Fukushima Daiichi Nuclear Power Plant workers, radiation education, knowledge about radiation, anxi-
ety about radiation, questionnaire survey.
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