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(risk communication activity) ,

2000 5 6

1 574 |, 2 465

(one-way street) ,

(interactive process)

E-PERM Device 5

83.8% , 98%



87.7%

4.32+ 3.24pCi/ L

, (p=0.0001),

(P<0.05).




( , 1999).

(risk management)

(Connelly and Knuth, 1998)

US EPA) (federal
environmental raws)
(US EPA, 1990),

(risk)



(Rowan,
1996; Tinker, 1995).

(risk communication)

(Sparks and Cooper, 1993; Tinker, 2000).
v, v
v

7/

(Chess et al., 1995),

(Velicer and Knuth, 1994),



( , 1994),

( , 1990; , 1994),

(technological)



1. (Risk Communication)

(Risk  Assessment) (Risk

Communication activities)
(Tinker et al., 1995; ATSDR,

1997).
(National Cancer Institute; NCI)
, (Center for Disease Control and Prevetion;
CDCQC) (environmental tabacco smoke;, ETS)

(ATSDR, 1997).
(U.S. Public Health Service; PHS)

- (Cost-effect analysis)

(ATSDR, 1997).

(ATSDR, 1997).



(Sparks and Cooper, 1993).
(one-way street) ,
(interactive

process) ,

(Susan, US EPA website).

(stakeholder), , (WHO, 1997),

ATSDR(the Agency for Toxic Substances and Disease Registry)
1993

(Environmental Health Risk Communication Planning Model)

(Tinker et al. 1995; 1.
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) , (announcement),

(new sletter), ,

(Susan, US EPA website).

(Covello et al, 1987), Type 1

Type 2 ,



(US EPA)

(cardinal rules) (US EPA, 1996).
(US EPA)
, Federal
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EPA  Federal Register rules

(Susan, US EPA website).
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(US EPA),



E-PERM Device ( 2).

E-PERM 5
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2. (E-PERM Device)

Scaling test

) 10

, paired T-test

SAS 6.11
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(Radon)

(Radon, Rn)

( , 1999).
-238(U-238) a- -226(Ra-226)
A, B C (Radon daughter)
(Pb) : 38

(Bodansky, 1987).
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, 1,000

(US EPA, 1994).

, (Collman et al,
1991), 15
(Thorne et a., 1996).
4pCi/ ¢
100 15

, 20pCi/ ¢ 1
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(PCT) (1 000 )
200 440 - 770 1000 60
4 |/
100 270 - 630
100 2,000 chest x- ray/
40 120 - 380
2 |/
20 60 - 210
100 L
10 30 - 120 10
4 13 - 50 5
200 chest x- ray/
2 7- 30 10
1 3 - 13
0.2 1 - 3 20 chest x- ray/
5.
(US EPA)
) 20%
(state)

(US EPA, 1996).
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(US EPA, 1989).

(Mcclelland et al., 1991).

, 1999)
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(Dioxin)

(Dioxin) polychlorinated-dibenzo(p)dioxins(PCDD)
-ed-dibenzofurans(PCDF) 270

2,3,7,8-TCDD (Tetrachlorodibenzo-p-dioxin)

( , 1999).

g 2 !

8 2 B 2
OO0 O
g 4 g 4

PCDD PCDF

6. (PCDD) (PCDF)
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1pg/
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(%)

264
302
566

236
239
475

(49.7)
(50.3)
(100.0)

139
111
144
180
574

114
102
152
113
481

(23.7)
(21.2)
(31.6)
(23.5)
(100.0)

51
333

392

129
228
357

208
152
360

100
100 - 200
200 - 300
300 - 400
400

35
59
27
20
143

235
174
159
568

1)

2)
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( 3.
( 25 ),
1.6 15
( 10).
3.

(139) (111) (144) (180) (574)
Mean + SD Mean+ D Mean+ D Mean + D Mean £ SD
21+ 07 22+ 07 25+ 06 25+ 05 23+ 06

(Tv/ )

, 21+ 06 21+ 06 23+ 06 24+ 05 22+ 06
18+ 0.7 15+ 0.6 16+ 0.6 1.7+ 0.6 1.7+ 0.7
( ) 21+ 07 20+ 07 20+ 06 19+ 05 20+ 06
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(139) (111)

(144)

(180)

(574)

Mean £+ SD Mean+ SD Mean+ SD Mean+ SD Mean + SD

31+ 07 34+ 07 35% 07 38+ 05 35+ 0.7
(Tvi )
, 31+ 08 31+ 09 32+ 08 35+ 06 33+ 08
29+ 09 25+ 09 26+ 09 27+ 08 27+ 09
28+ 09 27+09 27+x09 28+ 08 28+ 09
( )
32+ 10 28+ 10 26+ 09 31+ 08 30+ 09
) 30+ 10 27+ 11  27+x09 29+ 08 29+ 10
29+ 10 24+ 10 22+ 10 28+ 09 26+ 10
24+ 10 20+ 10 19+ 09 29+ 08 24+ 10
C0p 23 COsE, 87 EEHZME EANE HHL
= QA [CEIRHPEHE) mRDguo (j8 oo )2
4.0

o5.0

0.0
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27.3%(38 ),
63.3%(88 ) 90.6%(126 )

97.8%(176 )

(%) (%) (%) (%)

38 (273) 88 (633) 11 (7.9 2 (14) 139 (100)
7 (63) 67 (604) 34 (306) 3 (2.7) 111 (100)
14 (97) 91 (632 34 (23.6) 5 (35) 144 (100)

68 (378) 108 (60.0) 4 (22 0 (00) 180 (100)

127 (221) 354 (617) 83 (145 10 (L7) 574 (100)
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(%) (%) (%) (%)
111 (799) 26 (187) 2 (14) 0 (00) 139 (100)
o1 820) 19 17)) 1 (09 0 (00 111 (100)
111 (771) 31 (215) 1 (07) 1 (07) 144 (100)
159 (88.3) 19 (106) 2 (11) 0 (00) 180 (100)
472 822) 95 (166) 6 (10) 1 (02) 574 (100)
EE 25 H%7 22
Dz ougl &8 CIHs 2E5K 88
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nE=LYE
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13.
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177

17.0% ) 85
153%
13
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¢ 7
13
11
( 14).
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19
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67
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n Mean + SD (min max)
139 22+ 23 (00 9.0)
111 11+ 14 (00 50)
144 15+ 1.7 (00 9.0)
180 25+ 23 (00 120)
574 19+ 21 (00 120)
14
12 |
10 |
| Par=Curtlicr MWax
— — : | Mon-Cautlier Min
Median, 75%
25%
=5t 25 #Y mAl Cutliers
14.
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14.20pCi/ L

o of abe

<=

1.67pCi/ L

, 2.00 4.00pCi/ L

| E0%
| 50%
1+ A0%
| 30%
| 20%
1 10%

- ! O
(2.4] (48] i5,8] i&,10] (10,12]  {12,14] =14

pPCaL

16.

4.32+ 3.24pCi/ L ,
I 8.24+ 6.00pCi/ L

1.98pCi/ L C
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unit : pCi/L
n Mean+ SD (min max)
A 4 510+ 159 3.70  7.18)
B 3 354+ 0.96 (2.67  4.56)
C 2 198+ 0.32 (176  2.21)
D 2 556+ 347 311  8.02
E 4 354+ 127 (262 5.32)
F 4 3.06+ 046 (257  3.65)
G 3 665+ 6.64 (2.24 14.20)
H 4 214+ 035 (.73 257
I 3 824+ 6.00 (1.67 1345)
29 433+ 324 (1.67 14.20)
pCi/ L
16
14
12
10
g i
B
S &
0 — ' :
A C E F G Total

17.
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5.17+

4.07 ) '
( 10).
95%
10.
n mean + SD ( min max )
8 517 = 4.07 (224 14.20)
11 431 £ 3.80 (1.67 1345)
10 366 + 1.62 (176 7.18)
16
14 | g
12
10
S s
6 |
4 |
Fan-Clutlier Max
21 Pan-Outlier Min
Badian; 5%
a 20%
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95%

11.

(%) (%) (%) (%)
22 (193) 77 (675) 15 (132 0 (00 114
8 (78 56 (549 36 (35.3) 2 (200 102
12 (79 9 (625) 38 (25.0) 7 (46) 152
38 (336) 73 (64.6) 2 (18 0 (00 113
80 (16.6) 301 (626) 91 (18.9) 9 (19 481
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12.

(%) (%) (%) (%)
86 (754) 28 (24.6) 0 (0.0 0 (0.0 114
63 (61.8) 37 (36.3) 2 (20 0 (0.0 102
114 (75.0) 36 (23.7) 2 (13 0 (00 152
95 (84.1) 18 (15.9) 0 (0.0 0 (0.0 113
358 (744) 119 (24.7) 4 (09 0 (0.0 481
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88.4%

99.1%
( 13).
95%
(p<0.05).
13.

(%) (%) (%) (%)
59 (51.8) 45 (39.5) 6 (6.3 4 (3.5 114
18 (176) 65 (637) 14 (13.7) 5 49 102
36 (23.7) 90 (59.2) 20 (132) 6 (3.9 152
79 (69.9) 33 (29.2) 1 (09 0 (0.0 113
192 (39.9) 233 (484) 41 (85 15 (31) 481
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14).

13 6.0+ 4.2
72+ 45 , ( 4.7
+ 3.9 ( 21).
14.
n Mean + SD (min max)
114 57+ 39 (00 130)
102 47+ 39 (00 130)
152 63+ 4.2 (00 130)
113 72+ 45 (00 130)
481 60+ 4.2 (00 130)
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o 10 11
( 15).
(p<0.005), 4.07
721
8.13 7.34 :
(p=0.0154).
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15.

7.17 447 4.07 6.96
7.60 6.96 721 7.26
043 249 3.14 0.30
p-vaue 0.1320 0.0001 0.0002 0.1999
7.04 6.87 751 8.13
7.29 6.62 7.07 7.34
0.25 -.025 -044 -0.69
p-vaue 0.3809 0.5155 0.0001 0.01%4
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ch ol 5 4l
35.4%

Before Risk Communication After Risk Communication

23.
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(3.0pCi/ L

95%

(5.0pCi/ L ), (3.0 4.0pCi/ L),

(p=0.0001).

(p=0.0001).

17.
3.0pCi/L 3.0 5.0pCi/ L
5.0pCi/ L
177 247 3.88 187 146 043 249 314
(0.1370) (0.0005) (0.0001)
-041 0.08 024 -025 -044
(0.1829) (0.3038)
() :p-vaue
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18.
2.2 11 15 25 19
5.7 4.7 6.3 72 6.0
3.5 3.6 4.8 4.7 41
p-value 0.0001 0.0001 0.0001 0.0001 0.0001
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p-value

23.88

2441

053

0.3266

20.17 19.38 24.33

22.93 2054 2641

2.76 1.16 2.08

0.0002 0.0260 0.0002
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20.

A B Cc D E F G H | J K L M
1.0000
134*  1.0000

-.253** -.704** 1.0000

-043 -146* -081 1.0000

-054 033 -240* 597 1.0000

-091 -137 173* -037 -.064 1.0000

-149 083 -005 -194 -000 .092 1.0000

I & m m O O w >»

-106 130 -099 071 050 -.174** -020 1.0000

| 016 147 -199* 078  123* -392** -046 .266** 1.0000

J | 087 -272* 274 -147% -198* 061 -055 -027 -051 1.0000

K | .078 017 -08 -017 -012 022 -039 -047 004 .280** 1.0000
L|-001 -006 03 -095 -022 054 -053 -123* -061 076 -.008 1.0000

M| 107 052 101 -026 -118 -097 -165** 043 -023 133* -091 .021 1.0000

* p<0.05 ** p<0.01
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18% , F 6.257 (
21).
21.
p-value
1.5306 0.3141 0.0001
0.3359 0.0721 0.0001
R-square 0.2186
Adj R-square 0.1837
E 6.257*
*p=0.0001
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5% F 2.320 ( 22).

22.
p-value
-0.7069 0.2748 0.0107
0.2408 0.0518 0.0001
R-square 0.0940
Adj R-square 0.0535
= 2.320*
*p=0.0100
10%
F 3351 ( 23). ,
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23.

p-value
-0.7608 0.3053 0.0123
-0.8719 0.4083 0.0337
-1.1952 04934 0.0162
0.1948 0.0786 0.0139
R-square 0.1410
Adj R-square 0.0989
F 3.351*
*p=0.0002
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(Chess et al., 1988).

- 59 -



Knuth (1998)

(Connelly and Knuth, 1998)
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433+ 3.24

(1.67 14.20)
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Stranden (1987)

Rannon et al. (1985)
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2000 5 6

) 90%

) 90%

4.07 721
(p<0.005).
8.13 734

(p=0.0154).

(p=0.0001),
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ABSTRACT

A Study of Risk Communication and Risk Perception

in Environmental Problems

Jin-Yong Kim

Dept. of Environmental Management
The Graduated School

Health Science & Management

Yonsei University

(Directed by professor, Dong-Chun Shin, M.D.,, Ph.D)

Risk communication can be defined as the exchange of information about
the nature, magnitude, significance, acceptability, and management of risk.

The effect of risk communication on the perception and knowledge towards
risk of environmental pollutants and it's related factors were investigated in
this study.

To investigate perception and knowledge of students and teachers towards
risk of environmental pollutants, we conducted the survey using
self-administrated questionnaire. The subjects were 574 for the first survey and
465 for the seconds survey form May to June, 2000.

The main methods of transmission used in this study-through video tape,
visual materials, question and answer, and participation in measuring
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pollutantswere not a one-way street. but an interactive process where
information and opinions were exchanged among individuals, groups, and
institutions.

Environmental pollutants measured with participating of study subjects was
Radon in the class room. The concentration of Radon was measured using
E-PERM Device by installing it at each site for about 5 days.

It was found that study subjects derived the environmental information
mostly from mass media such as television and radio and those media were
thought to be most effective way to provide information.

Subjects showed much interest in environmental pollution. Also, more than
98% of total subjects were perceived as Korea is seriously contaminated in the
present and about 87.7% were aware of importance of environmental education.

The average concentration of Radon in the classroom was 4.32+ 3.24pCi/ L
and the difference in radon concentration between measuring sites was the one
of factors which affect the perception and knowledge about environmental risk.

By risk communication act, risk perception of all subjects about Radon was
increased, on the other hands, risk perception of Dioxin was decreased except
for elementary student.

Moreover, knowledge of al subjects about environmental risk was
significantly increased(p=0.0001) and effort of reducing environmental pollution
was more increased(p<0.05).

Factors affecting the perception of environmental pollutants were not
differed by subjects.

The knowledge about Radon and Dioxin was increased as the concentration
was Radon was increased, the level of interest in environment was increased,
and the level of severity of environmental contamination of Korea was
increased.

Key words : risk communication, risk perception, risk management,

environmental health education, radon, dioxin
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