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Objectives: We evaluated the reliability of the possible covariates of the baseline survey data collected for the Epidemiological
Investigation on Cancer Risk Among Residents Who Reside Near the Nuclear Power Plants in Korea.

Methods: Follow-up surveys were conducted for 477 participants of the cohort at less than 1 year after the initial survey. The
mean interval between the initial and follow-up surveys was 282.5 days. Possible covariates were identified by analyzing the
correlations with the exposure variable and associations with the outcome variables for all the variables. Logistic regression
analysis with stepwise selection was further conducted among the possible covariates to select variables that have covariance
with other variables. We considered that these variables can be representing other variables. Seven variables for the males and
3 variables for the females, which had covariance with other possible covariates, were selected as representative variables. The
Kappa index of each variable was calculated.

Results: For the males, the Kappa indexes were as follow; family history of cancer was 0.64, family history of liver diseases in
parents and siblings was 0.56, family history of hypertension in parents and siblings was 0.51, family history of liver diseases
was 0.50, family history of hypertension was 0.44, a history of chronic liver diseases was 0.53 and history of pulmonary
tuberculosis was 0.36. For females, the Kappa indexes were as follow; family history of cancer was 0.58, family history of
hypertension in parents and siblings was 0.56 and family history of hypertension was 0.47.

Conclusions: Most of the possible covariates showed good to moderate agreement.
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Table 1. Basic characteristics of subjects according to survey intervals

Survey intervals

All cohort
<1y >=1y, <2y >=2y, <3y >=3y,<4y >=4y,<5y >=by
N 477 766 401 312 748 1,505 36,606
Age (mean + SD) 59.6 +13.4 61.6+12.3 61.8+11.9 63.5+10.7 60.5+11.6 61.4+11.7 54.6+14.5
Sex (%)
Male 188 (39.4) 301 (39.3) 144 (35.9) 112 (35.9) 256 (34.2) 496 (33.0) 15,223 (41.6)
Female 289 (60.6) 465 (60.7) 257 (64.1) 200 (64.1) 492 (65.8) 1,009 (67.0) 21,383 (58.4)
Group (%)
Near 258 (56.2) 252 (32.9) 240 (59.8) 180 (57.7) 482 (64.4) 786 (52.2) 11,403 (31.1)
Intermediate 164 (34.4) 501 (65.4) 120 (29.9) 127 (40.7) 258 (34.5) 532(354) 10,496 (28.7)
Far 45 (9.4) 13(1.7) 41(10.2) 5 (1.6) 8 (1.1) 187 (124) 14,707 (40.2)
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Table 2. Possible covariates in male

Variables(variable name)

Correlation with

Association with cancer® . .
residential area

HR 95% Cl p-value'
History of TB(TBHX) 1.37 1.07-1.77 0.002
History of chronic liver diseases (GGANHX1) 1.73 1.03-2.92 <0.001
History of pneumonia (PNHX) 1.61 1.19-2.17 <0.001
History of acute liver diseases (GGANHX) 1.38 1.13-1.68 <0.001
History of allergic diseases (ALLERGHX) 0.77 0.62-0.97 <0.001
History of vasectomy (VASEXTHX) 0.38 0.21-0.73 <0.001
Family history of hypertension (TCVAOPF) 0.54 0.38-0.76 <0.001
Family history of liver diseases (TGANF) 0.38 0.21-0.70 <0.001
Family history of cardiac diseases (TSIMF) 0.48 0.24-0.98 <0.001
Family history of cancer (TCANF) 0.67 0.53-0.87 <0.001
History of chemotherapy (CHEMOT) 1.10 1.02-1.18 <0.001
Smoking of more than 400 cigarettes (SMOK400) 1.30 1.17-1.44 <0.001
Drinking history (ALCOHL) 1.87 0.80-0.96 <0.001
Family history of hypertension in parents and siblings (CVAOPF1) 0.62 0.42-0.90 <0.001
Family history of liver diseases in parents and siblings (GANF1) 0.41 0.19-0.87 <0.001
Family history of cancer in paternal grandparents, uncles, aunts and cousins (CANF2) 0.40 0.16-0.98 <0.001
Frequency of drinking beer(BEERFRQ) 0.78 0.73-0.84 <0.001
Frequency of drinking liquor (GINFRQ) 0.60 0.45-0.78 <0.001

HR: hazard ratio.
*Cox proportional hazard model.
‘p-value: Chi-square test.

Table 3. Possible covariates in female

Variables(variable name)

Correlation with

Association with cancer® ) .
residential area

HR 95% Cl p-value’
History of GB stone (GBSTONHX) 1.61 1.13-2.29 <0.001
Family history of hypertension (TCVAOPF) 0.60 0.40-0.91 <0.001
Family history of stroke (TCVAF) 0.63 0.43-0.92 <0.001
Family history of cancer(TCANF) 0.63 0.45-0.89 <0.001
History of chemotherapy (CHEMOT) 1.20 1.06-1.37 <0.001
Smoking of more than 400 cigarettes (SMOK400) 1.36 1.18-1.57 <0.001
Family history of hypertension in parents and siblings (CVAOPF1) 0.62 0.40-0.97 <0.001
HR: hazard ratio.
*Cox proportional hazard model.
p-value: Chi-square test.
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Table 4. The selection of variables in logistic regression model with stepwise selection method in male

Tested as independent variables

depezzfﬁfvzsﬁable PNH TBH GGA ﬁﬁQ g'éfi Xg\é \E/éi TGA TSIM TCA CHE SMO ALC g\éﬁ GAN CAN EEE GINF
X X NHX NF F NF MOT K400 OHL F1 F2 RQ
1 X F  HX 1 Q

GINFRQ X X X 0 X X X X X X X X 0 X X X 0

BEERFRQ X 0 X 0 X X X X X X X 0 0 X X X ¢
CANF2 X X X X X X X X X X X X X X X X X
GANF1* X X X 0 X X X X X X X X X X 0 X X
CVAOPF1* X X X 0 X X X X 0 X X X X X X o0 X
ALCOHL X X X 0 X X X X X X 0 o0 X X X 0 ©
SMOK400 X 0 X O X X 0 X X X X O X X X X X
CHEMOT X X 0 0 O X 0 X X X O 0O X X X 0 X
TCANF* X X 0 0 X X 0 X X X X 0 X X X 0 X
TSIMF O X X X X X X X X X X X X X X X X
TGANF* X X X X 0 X X O X X X X X X X 0 X
VASECTHX X X 0o o0 0 X X X X 0 0 0O X X X 0 O
TCVAOPF* X X X X X X X O X X X 0 X X X X X
ALLERGHX X X 0 0 X X X X X 0 X X X X X X X
GGANHX1* X 0 O O X 0O X X X 0 0O O X X X 0 O
GGANHX o o O 0O X O X X X X X X X X X 0 X
TBHX" ¢ O 0 0O X X X X X X 0 0 X X X X X
PNHX O 0 0O X X 0 X X X X X X X X X X X

O: selected in the model. X: not selected in the model, GINFRQ: frequency of drinking liquor, BEERFRQ: frequency of drinking beer, CANF2: family
history of cancer in paternal grandparents, uncles, aunts and cousins, GANF1: family history of liver diseases in parents and siblings, CVAOPF1: family
history of hypertension in parents and siblings, ALCOHL: drinking history, SMOK400: smoking of more than 400 cigarettes, CHEMOT: history of
chemotherapy, TCANF: family history of cancer, TSIMF: family history of cardiac diseases, TGANF: family history of liver diseases, VASEXTHX: history
of vasectomy, TCVAOPF: family history of hypertension, ALLERGHX: history of allergic diseases, GGANHX1: history of chronic liver diseases,
GGANHX: history of acute liver diseases, TBHX: history of TB, PNHX: history of pneumonia.

* selected for reliability test.

Table 5. The selection of variables in logistic
regression model with stepwise selection method in
female

Tested as independent

Tested as

dependent GBS TCV 10y 1oa oHE smo CVA
variable ~ TON AOP " e Mot Kaoo ©OPF

HX F 1

CVAOPF* X X O X 0 O
SMOK400 0O X 0 0 x X
CHEMOT 0O X 0 o o X
TCANF* 0O X o 0 o0 X
TCVAF 0o X O X 0 X
TCVAOPF* O 0O 0 X 0 X
GBSTONHX X 0 o o0 0 X

O: selected in the model. X: not selected in the model,

CVAOPF1: family history of hypertension in parents and siblings,
SMOK400: smoking of more than 400 cigarettes, CHEMOT: history of
chemotherapy, TCANF: family history of cancer, TCVAF: family history
of stroke, TCVAOPF: family history of hypertension,

GBSTONHX: history of GB stone.

* selected for reliability test.
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Table 6. Reliability test of selected variables in male

2nd survey
Variable name  1st survey Don't Kappa
No Yes
know
GANFA1 No 124 1 0 056
Yes 2 2 0
Don' t know 0 0 0
CVAOPF1 No 105 6 0 051
Yes 9 10 0
Don' t know 0 0 0
TCANF No 71 4 19 064
Yes 4 21 9
Don'’ t know 3 4 56
TGANF No 136 2 20 0.50
Yes 3 2 1
Don'’ t know 3 3 18
TCVAOPF No 110 10 19 044
Yes 12 11 3
Don'’ t know 3 2 18
No Yes, ves, Don’ t
not
cured know
cured
GGANHX1 No 46 0 1 0 053
Yes, cured 1 1 0 0
Yes, not cured 0 0 1 0
Don’ t know 42 1 0 95
TBHX No 148 0 0 22 036
Yes, cured 4 6 0 3
Yes, not cured 0 0 0 1
Don' t know 1 0 0 3

GANF1: family history of liver diseases in parents and siblings,
CVAOQOPF1: family history of hypertension in parents and siblings,
TCANF: family history of cancer, TGANF: family history of liver
diseases, TCVAOPF: family history of hypertension,

GGANHX1: history of chronic liver diseases, TBHX: history of TB.

Table 7. Reliability test of selected variables in
female

2nd survey
Variable name  1st survey Don't Kappa
No Yes
know
CVAOPF1 No 139 6 0 056
Yes 8 11 0
Don’ t know 0 0 0
TCANF No 108 11 24  0.58
Yes 7 29 17
Don'’ t know 10 7 76
TCVAOPF No 150 10 32 047
Yes 11 11 7
Don'’ t know 16 2 50

CVAOPF1: family history of hypertension in parents and siblings,
TCANF: family history of cancer, TCVAOPF: family history of
hypertension.
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