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— Abstract —

Reliability of a Questionnairein an Epidemiological Study for
Nuclear Power Plants Workersin Korea

Han Na Kim, Meeseon Jeong, Eun Sook Park, Su Jin Suh, Young-Woo Jin

Radiation Health Research Institute, Korea Hydro & Nuclear Power Co., Ltd.

Objectives: This study was conducted to evaluate the reliability of a questionnaire from an epidemio-
logical study for nuclear power plants workersin Korea.

Methods: Among a total of 8,832 nuclear power plants workers who participated in the questionnaire
survey, we selected 646 workers who repeatedly submitted the self-reported questionnaire. The reliability
of the questionnaire for the categorical items was measured using kappa statistics and percentages of
exact agreement, false disagreement and positive disagreement. Significance was evaluated for the con-
tinuous items by paired t-tests and intra-class correlation coefficients (1CCs).

Results: The questionnaire was observed to be highly reliable for the smoking history (kappa=0.85),
which is known as an important confounding factor in assessing the cancer risk among radiation workers.
Education level as a surrogate for the socio-economic status also appeared to be highly reliable with a
kappa=0.89 and 95.09% of exact agreement. The history of alcohol drinking, medical exams and diseases
showed more than moderately good agreement between the first and second responses (kappa>0.4). The
self-reported values for physical measurements, the smoking period and smoking amount, and the period
of alcohol drinking were highly correlated between the two responses (ICC>0.7).

Conclusions: The questionnaire from an epidemiological study for nuclear power plants workers in
Korea was found to be reliable for most items. To estimate the cancer or noncancer risk for nuclear
power plants workers, we need to use the national database for incidence of diseases or death from dis-
eases and the exposure history, and the medical records as well as the data collected from this study.
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Table 1. Summary of theitemsin the questionnaire of an epidemiological study for nuclear power plants workersin Korea

Questionnaire items Contents

Height Valueincm

Weight Valueinkg

Education Uneducated, Elementary school, Middle schoal,
High school, College or university, Graduate school

Smoking history Never smoker, Previous smoker, Current smoker

Smoking period Valueinyear

Smoking amount

History of alcohol drinking
Period of alcohol drinking
Frequency of acohol drinking

History of radiation work at the place other than nuclear power plants

History of PET/CT exam, CT exam nuclear medicine exam
History of thyroid disease, liver disease, hypertension,
hyperlipemia, heart disease, diabetes, malignant tumor

Number of cigarettes per day

Never drinker, Previous drinker, Current drinker
Valuein year

Frequency of acohol drinking per month

Never, Ever

Never, Ever

Never, Ever (Previous patient, Current patient)
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.2~0.39°19 Agg 4z, 0.2 7]
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Table 2. Results of reliability analysisin the categorical items
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Items No. of cases* Exact agreement False disagreement’ Positive disagreement® Kappa®(95% Cl ")
Education 530 95.09% 0.76% 4.15% 0.89 (0.85-0.93)
Smoking history 491 90.43% 1.02% 8.55% 0.85(0.81-0.89)
History of alcohol drinking 507 90.14% 2.96% 6.90% 0.63 (0.54-0.72)
History of radiation work at the 527 89.38% 5.12% 5.50% 0.33(0.20-0.47)
place other than nuclear power plants

History of PET/CT exam 646 94.27% 3.56% 2.17% 0.46 (0.32-0.61)
History of CT exam 644 84.62% 9.63% 5.75% 0.53 (0.45-0.61)
History of nuclear medicine exam 646 97.84% 0.77% 1.39% 0.41 (0.16-0.66)
History of thyroid disease 645 98.60% 0.78% 0.62% 0.60 (0.37-0.84)
History of liver disease 643 97.36% 1.56% 1.09% 0.49 (0.29-0.69)
History of hypertension 640 96.25% 1.41% 2.34% 0.56 (0.43-0.70)
History of hyperlipemia 637 89.48% 4.24% 6.28% 0.41 (0.31-0.52)
History of heart disease 645 98.75% 0.78% 0.47% 0.57 (0.32-0.83)
History of diabetes 645 98.91% 0.62% 0.47% 0.75(0.59-0.92)
History of malignant tumor 645 99.84% 0.00% 0.16% 0.67 (0.05-1.00)

*: Missing responses in the first or second questionnaire were deleted in the analysis, ': False disagreement was defined as the case
having 'Ever' answer in the first questionnaire and then 'Never' answer in the second questionnaire for the history items, and as the
case showing disagreement in more than two categories for education, *: Positive disagreement was defined as the case having
'Never' answer in the first questionnaire and then 'Ever' answer in the second questionnaire for the history items, and as the case
showing agreement within one category for education, *: Cohen's simple kappa, ': Confidence interval.
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Table 3. Results of reliability analysisin the numerical items
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Difference between the first and second responses

Items No. of cases* ICCt (95% CI'")
Mean+SD" p-value'
Height (cm) 532 -0.02+1.61 0.7525 0.96 (0.95-0.96)
Weight (kg) 530 0.14+2.84 0.2655 0.94 (0.93-0.95)
Smoking period (yr) 363 -0.85+3.93 <0.0001 0.84 (0.81-0.87)
Smoking amount (cig/day) 348 -0.06+4.10 0.7939 0.77 (0.73-0.81)
Period of alcohol drinking (yr) 427 -0.74+4.62 0.0010 0.81(0.77-0.84)
Frequency of alcohol drinking per month 436 0.05+3.95 0.7851 0.61 (0.55-0.67)

*: Missing responses in the first or second questionnaire were deleted in the analysis, ': Standard deviation, *: P-value for the paired

t-test, *: Intra-class correlation coefficient, ': Confidence interval.
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