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Outline of the TAEA International Conference titled ONE DECADE AFTER
CHERNOBYL : Summing up the Consequences of the Accident

Masafumi Uchiyama
Division of Human Radiation Environment,
National Institute of Radiological Sciences
4-9-1 Anagawa, Inage-ku, Chiba-shi 263, Japan

ABSTRACT -In April 1996 in Vienna, Austria an international conference organized by the
European Commission, the International Atomic Energy and the World Health Organization
was held to sum up the consequences of the Chernobyl accident. The following is a overview.
1. There are three significantly important groups to be studied. The first is the 200,000 or so
emergency and recovery workers that worked there from 1986 to 1987. The second is the
115,000 evacuees moved from April 27 to the middle of August 1986. The third is 150,000
individuals with thyroid doses confirmed by direct external measurements. Medical follow up
studies are necessary to continue monitoring the heavily affected population.

2. 137 emergency workers were diagnosed with acute radiation sickness. There were 28
victims in the first three months. Over 800 children were confirmed to have thyroid cancers.
There were 3 victims. No significant increase was observed in the number of cancers
including leukemia. Non-specific health effects increased among the recovery workers.

3. In general the implemented countermeasures were effective for mitigating internal dose
but less effective for the external dose.

4. The change in demographic composition and the implementation of food controls
resulted in serious social effects to the heavily aaffected areas. The accident had negative
effects on social activities through malignant social, economic and political changes.
Incomolete and distorted information on the consequences of accident and the mitigation
measures made situation more complicated.

5. Psychological effects appeared in the public and caused serious health disorders. Many

factors continue to have significant health effects.
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6. Negative psychological and economic impact may exceed the net benefit if further
countermeasures are taken in many of the affected areas. All political implications should be
considered when deciding future countermeasures. The mitigation of psychological impacts
must be also studied.

7 . Symptoms of anxiety and related mental stress appear to be among the most notable
legacies of the accident. 20 May 1996.
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Health Consequences of the Chernobyl Accident: Thyroid Diseases

Shigenobu Nagataki, Kiyoto Ashizawa
The First Department of Internal Medicine,
Nagasaki University School of Medicine
1-7—1 Skakamoto, Nagasaki, 852 Japan

ABSTRACT — An International Conference entitled “One decade after Chernobyl: Summing
up the consequences of the accident” was held at the Vienna from 8 to 12 April 1996.
The aim of conference was to seek a common and conclusive understanding of the nature and
magnitude of the consequences of the Chernobyl accident. It was concluded that a highly sig-
nificant increase in the incidence of thyroid cancer among those persons in the affected areas
who were children in 1986 is the only clear evidence to date of a public health impact of radi-
ation exposure as a result of the Chernobyl accident and both temporal and geographical dis-
tributions clearly indicate a relationship of the increase in incidence to radiation exposure due
to the Chernobyl accident.

To clarify the relationship between thyroid cancer and radioactive fallout more clearly, a
long term prospective study (case—control/cohort) should be conducted in the highly risk
groups and the analysis of accurate estimation of exposure dose to external and/or internal

radiation is needed.

F V) TAVEFHRETEES,S 10 EB D 1996 4 4 Aicid, RFEEEE (WHO), 23—y
NEE (EC), EBETHKES (IAEA) oI LY., Fo/ 74 VERIC L 2BREBRPEFAEOER
KOWCDY VRV D LDBY 4+ —/ThESh, E5FOFFIRSEREE»CRE LEBERICER L /.
YVRYI ATE, MNERRIBBOEMPHERINF 2 V) 74 VEROKER & U THREHREIE K PRR
FEICRIZLM—OWHALEE LR IN, B4k, RGFRBRHEESOBRBEEFEAEORE. Bk
HEIT, 1990 E LD F 2 )/ T4 VESRIC X 2BREE, HICFRBEAICEL. A&k el
ARTIE. YVRYTLADOKEREZ L LIT. BROEZHBA LA OEKE 10 £F8 LRI CORRYE
B LR, Hi & OBSHE L SHOBRBEIC OV TR S,
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Radioactivity Monitoring and Import Regulation of the Contaminated Foodstuffs

in Japan following the Chernobly Nuclear Power Plant Accident

Yoshiro IZUMO
Depertment of Radiological Health, National Institute of Public Health,
6—1, Shirokanedai 4 chome, Minato-ku, Tokyo, 108 Japan.

ABSTRACT —Radioactivity monitoring and import regulation of the contaminated foodstuffs
executed by Minstry of Health and Welfare following the Chernobyl nuclear plant accident
were reviewed as follows; @ . background of socio-psychological effects and environmental
radioactivity leading to the regulation (to may 3, 1986); @ . intial intervention for imported
foodstuffs in Japan (may 8, ’86), and ®. in european countries (to may 31, ’86), immediately
after the Accident, respectively; @ . determination of the interim drived intervention level for
radionuclides in imported foodstuffs ([13Cs+ ¥Cs]: 370Bq/Kg) and activation of the
monitoring, ® . outline of the monitoring with elapsed time, number of foodstuffs monitored,
number of foodstuffs exceeded radioactivity of the intervention level and re-exported; ® .
guideline in international trade of radioactive contaminated foodstuffs adopted by CODEX
Alimentarius Commission (FAO/WHO) and the intervention level recommended by ICRP
following the Accident;(® . discussion for problems and scopes in future based on the results
of monitoring.

As the results, a number of imported foodstuffs (about 75,000 samples at present) has been
monitored, 55 samples exceeding the interim intervention level were re-exported to each
export’s country, and socio-psychological douts for radioactive contamination of imported
foodstuffs have been dispersed. In addition, problems for several factors based on calculation
of the interim intervention level, radioactivity level of foodstuffs exceeding about 50 Bq/Kg as
radiocesiums and necessity of monitoring for the other radionuclides in foods except

radiocesiums were also discussed.
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Table 1. Derived intervention level for radioactivity
concentration of '*'l in foodstuffs in international
trade recommended by Commission of European
Community (CEC) following the Chernobyl
nuclear power plant accident'?.

T -k?, SOk, BREROBERPNE, (Ba/Kg, L)

BR5E. WA ICBIL T, BU R [3Cs+ Y¥'Cs] | Date Milk, Dairy Other

ORBEERE % hiic, XEOBEME. +5bb (1986) products Vegetables foodstuffs

A~ LA LA - 13 May 6 500 350 350

AAVRIVPBPOLEBELSEEI NP (Table 16 250 s 175

1, 2), 26 125 90 90
Fresh fruits

Table 2. Drived intervention level for radioactivity concentration of [ '**Cs + '¥’Csl{Bq/Kg,l) in

nuclear power plant accident'?,

foodstuffs adopted in mainly european countries on may, 1986 following the Chernoby!

Milk, Dairy
Date Country products Vegetables Meats Other foodstuffs
May 2 Sweden 1000 100
2 | 3
15 ” 300 300
22 Finland 1000 1000 1000
(Beef, Pork) (Cereals)
31 Recommendation 370 600 600 370
by CECY (Infant foods)
May Australia 100 100 100 100
May Canada 50,100 (processed) 300 300 300 (Fruits)

D Countries adopted (except infant foods) : Ireland, Great Britain, Italy, Netherlands, Greece, Spain, Swiss,

Denmark, Portugal, Luxembourg, Turkey and Norway(from june 20).
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RRFOBHEICET 2 EERE L LT, [¥Cs+ ¥Cs] DBUHAERE % 370Bg/Kg ICBE L (Table
3)\ ERRMFROFIEELE 2 BRI L7,

Table 3. Factors based on calculation and re-assessment of interim derived intervention level (lIL) for
radioactivity of import foodstuffs in japan following the Chernobyl nuclear power plant

accident' 7.
At the time (Nov. 1, '86) At the time (Oct. ’87)
Factors of the level determination of the level re—assessment
1. Portion of radiation dose by in- | 1/3 of dose limit for public Consideration of effective dose
take of radioactive contamina- | (0.5 rem/year). equivalent limit for public
tion foodstuffs (1mSv/year)
2. Composition of radionuclides in | ¥Cs: 1¥Cs: %Sr 187Cs: 14Cg: %0Gr: 106Ry
foodstuffs = 100: 50: 2.2 (determined for the { = 100: 50: 2: 15 (determined for the
radioactive fallout samples) actually imported foodstuffs)
3. Contribution rate of dose by in- | @ [**Cs + ¥Cs] : 66% @ [BCs + ¥Cs] : 90%
take of radionuclides ® %Sr:33%
® Other radionuclides: 1%
4 . Dose per unit by intake of (Committed dose equivalent) (Committed effective dose
[13#Cs + 1¥7Cs] 5.4 X 105 mrem/pCi equivalent)
(= 1.46 x 10-° mSv/Bq) 1.33 x 10~°mSv/Bq
5. Intake of total diet in weight 1.4 1.4
(Kg/day/adult)
6 . Consumption rate of imported 0.35 0.35

foodstuffs in weight

7 . Ratio of foods imported in japan - 0.039
from EC countries to total in
weight

8. Days a year 365 365

D Calculation process of the drived IIL for radioactivity of [ *Cs + ¥Cs] in foodstuffs on nov. 1, ’86 was as
follow : 1.4 x 0.35 x IIL x 5.4 x 10-5 x 365 = 0.5 x 1/3 x 0.66, IIL = 11.389 (pCi/Kg) =< 421.4 Bg/Kg)
=370 Bq/Kg.
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xport country

Foodstuffs

Ireland, Albania, Italy, Greece, Sweden, Spain
Ancient USSR(west region of the Urals) ,
Turkey, France, Ancient Yugoslavia , Rumania

Other european
countries and regions

Nuts

Processed nuts

Spice

Processed wild grass
Beef

Cow's internal organ
Reindeer 's meat

Meats

Processed meats
Natural cheese

Skim milk

Germ wheat

Starch

Vegetables

Processed vegetables
Hop

Jam

Mamalade

Wine

Honey

Cavier

Beans

Fresh water products

Others

100 % inspection

%10 .%- inspection

Fig. 1 Radioactivity monitoring for foodstuffs imported from
november 1, 19877.
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&y b BER BbAO, RUY-T7IFAD3IHE (o2 )V 7RiTVWFhd 10%) IcBE

nz v,
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@ 86 411 ALAE 89 & 4 A £ TO 2FFORAT 15,049 ¢ T, EKiT 49 ¢ TH 5 (Table 4),

Table 4. Result of radioactivity monitoring for foodstuffs imported in japap from novemder ‘86 to aporil '89.”

Total Detection number at each radioactivity (Bq/Kg)
Foodstuffs

number | 5y | ~150 | ~250 | ~370 | >370

Meats (poultry,beasts), dairy products 3,665 3,558 67 19 7 4
Marine products, their processed 1,154 1,144 10 0 0 0
Cereals, beans, their processed 376 374 1 1 0 0
Vegetables, fruits, their processed 3,864 3,769 152 34 12 13
Sugared, tea, spice 1,724 1,534 102 39 21 28
Drinks 1,031 1,021 7 9 0 0
Fats, salted 166 164 2 0 0 0
Others 3,079 2,883 226 25 9 4
Total 15,049 14,257 567 127 49 49
frate, %) (100%) | (94.7%) | (3.8%) | (0.8%) | (0.3%) | (0.3%)

7) paritially modified.
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Table 5. Result of radioactivity mdnitoring for foodstuffs imported in japan from may '89 to april 917\

Total Detection number at each radioactivity (Bq/Kg)
Foodstuffs
number | .50 | ~150 | ~250 | ~370 | >370
Nuts, their processed 666 660 6
Spice 1,502 1,441 55 4 1 1
Wild grass, their processed 2,859 2,692 122 27 14 4
(contained instant tea)
Condensed - processed fruits 3,858 3,851 7
Beef (contained internal organs) 851 848
Reindeer’s meat 5 2 1 2
Beef extract, seasoning materials 366 347 19
Meats (except beef, pork, reindeer) 6,370 6,366 3 1
Processed meats (except beef) 1,769 1,769
Skim milk contained its process 238 238
Pasta 3,117 3,116 1
Processed fruits (except condense) 871 871
Honey 224 218 5 1
Beans 54 54
Cavier 189 186
Marine products 1,198 1,892 5 1
Pork 1,116 1,116
Natural cheese 285 285
Cereals (except pasta) 466 466
Vegetables, their processed 2,946 2,942 4
Shirop, sugared fruits 1,249 1,249 1 7
Others 10,673 | 10,648 25
Total 41,572 | 41,249 258 43 17 5
(rate, %) (100%) | (99.2%) | (0.6%) | (0.1%) | (0.04%) | (0.01%)

n paritially modified.
® BREBLY—7%Wx7-'894F5 ALK, 914F 4 A% To 2FEMICEIT 58EIT 41,572 # (B3t 56,
621 ) T, ERIZ5#H (Ri+54#) Th5 (Table 5),

@ ZOH,., 91FE5A3~
, < Table 6. Result of radioactivity manitoring for foodstuffs imported
924 8 AETORER in japan from ‘93 to '94'¥,

15,544 # (R5t 72,165

~ Total Detection number at each radioactivity (Bq/Kg)
)., ERIT 0# (BRE 54 Foodstuffs
number | 5 ~150 ~250 | ~350 | ~400
#) THs,
. R , Herb 10 1 0 0
© Fk, FHEDO93~ 94 Mushroom 5 2 1 0
1% 2,565 # (RE 74, | Reindeer's meat | 2,565 | 2,539 0 0 1 |1(>3m)
730 #). EX 144 (FREH | Spice 3 0 0 0
55 {4:) (Table 6)14) f% Beef extract 2 0 0 0
. ChETOREERA Total - 2,565 2,539 20 3 2 1
RORE. BEE. “BRE (rate, %) (100%) | (99.0%) | (0.8%) | (0.1%) | (0.08%) | (0.04%)




Table 7. Number of foodstuffs exceeded radioactivity of the

7,14)

intervention level and re-exported in

japan
Number of foodstuffs exceeded the in- Re-export’s
Foodstuffs tervention level and re-exported Export’s country® quantity
1987 | 1988 | 1989 | 1990 | 1991 | ~1994 in weight
Hasel nuts 2 Tur, Ita 110Kg, 30t
Cow’s stomach 1 1 Fin 1.26t
Reindeer’s meat 1 Swe 0.2t
Thyme 1 Fra 4.02Kg
Heath’s flower 1 Fra 8.5Kg
Black currant’s puree 1 Fra 1.5t
Almond 1 Ita 37.5Kg
Ice—cream'’s paste 1 Ita 576Kg
Hasel —nut’s paste 3 Ita, Tur 5Kg-4t
Beef extract 1 1 Bra, Ire, Fra 216Kg, 2.6t
Laurel tree’s leaf 5 1 Tur, Spa 10Kg —28t
Sage 7 2 Tur, Gre, Yug, Alb, Fra | 4Kg-14.5t
Herb 2 4 Fra, Yug 4-98Kg
Fern 2 USSR 158Kg, 180Kg
Herb tea 3 2 2 Spa, Yug, Swi, Rum, Alb | 2Kg-2.52t
Mushroom 2 1 Fra, Yug 3-34Kg
Mixed spices 1 Fra 8Kg
Total 30 16 4 2 2 1

*Tur : Turkey, Fin : Finland, Swe : Sweden, Fra : France, Ita : Italy, Bra : Bragil, Ire : Ireland, Spa : Spain,

Gre : Greece, Yug : ancient Yugoslavia, Alb : Albania, USSR : ancient USSR, Rum : Rumania.

L” Bi3FR (Table 7) D& &0 ThH5,

6. B0 ZERRMIEEHF

1) FAO/WHO ARI&ESEHKERS (Codex Alimentarius Commission) D¢t 15

ABEOKEEEICET AEEE (MALNIL) koW Tit, EE (Tablel,2) CFO—Hu T TIIRL
Fedd, FOFD, 12237 4 VEVICETA8E. 2. Iv7. BXA YT [ ¥Cs+ YCs] DfuH
REBEN 6 ~ 22Bq/Kg L LD TERMETHH—H., 75 VINDI )N Tl 3,700Bq/Kg & HERIE < .

BIC k> TRAZZERVBRLNS Y,
k. RMHERER RS (CEC) IO,
FAO/WHO, ICRP 7z ¥ OEBHEEAH» bR
DRAVNIVRIESENPRIN T B0, B
BB BOREE#EE B & T 53R E L
Tid. BEEDIRET (Table 8) HME—THA D,
L L, AREAZShARA (894) I3H
W3 CIC SEUEMEBL TSI en
Lo, HEREFHR IFICHASINGI L
DBRBRRBNTWBDT, SHROBHRRBERD
L VWO BRE VAR, T, RIEEHC

Table 8. Guideline Levels for radionuclides in food following
accidental nuclear contamination for use in

international trade'®.

Dose per unit of

R i Le
Foods r:;l(‘)es::l::;re ® 71:'1) intake factor
1
n YXE (Sv/Bg)

Foods destined UlAm, 29py 10 107
for general 05y 100 107
consumption 18] 1MCs B7Cs | 1000 108
241 239 -5
Milk and 1:;A1m " 90 P ’ 10-7
infant Foods L S 100 10
14Cg, WICs 1000 10




3, TERORRICIGE L TCURNVEZRETSHC LW LEBREINTVWAI 26, EENICIIZEN
FNZNOUVRVERELELAD bz k5, k. COKH TR, EHVOBAOTETEEDHE L
LCHE mSv BEEINTWVWAS DD, EBICIT ImSvETICE EERTHAD, EHEXNTWS,

2) ICRP 63 g4 (1992 %) (ChiT58E1E "
FHRETIE. ABRRBREZORBROFBEITBI BHEEBBRON T EH, RERRAFOREICL

ABAAVNNVOIEYSERLRFEELHLEONTWS, Tibbh,

® ZOAFEPEELSA. THEESDRELEDSAY 10mSy T TCOUVRNVIZESRLINETHAHAD X
N, ZOBEUKBLINLGRFBFOZEILORE (KFHSD . r RBHEAE - 10° ~ 10%, o« R
BH%RE - 10 ~ 102Bq/Kg) BRI TW5,

@ —hH. REAROAFHAFRLE S, BEIL 1I0mSv 250 ICB X THIERILINETHAD &
INTVWBEI DL, BELINAARPOBERE DI ZNICIE L THrRDERELBSLI LIS
TH59,

3) IBVEDO—HDE 2 DFH& L UBRICHIT 3 HEHER S 7 AOTERE "®
REOSBEFIMIB THAIAVEDORS V-V, 9754 F, BXUOYTEETIH, REREOA
FRESHTH S LRERLTLIBIZ VI bbb LT, RFBPOBSEEY Y ACET 2HERE (1991
EBAE, 49, : 185 ~ 370Bq/1, B : 600 ~ 740Ba/Kg) iE. 30 ICRP63 D®M&EIC N NIT B
ELFREIhTWBEWVWZ LI,

7. BEORERLSEOREACRE
1) REOKR
O #HAELEREBE (R OFH
a. RAENHETHEFROS> L, ERBICLTHEZ BRBACKELTVWSLOD, TO5H
BREBLMEI LOBRZORE TH Y, Lichio T, 2BAR (272U, 1992 FEDME ™) OHRE
1~2%BEICLEEBILE, b. bL. ThHDRBPOD[P¥Cs+ YCs] OBSHERE N £ THER
B LK% (370Bg/Kg) TH-C. JOLSTRMEMENEM AL THEERLET S LREL
Th. ZOBICHIT A2EAOTHEESHREIZERE 0.05mSv BE (Fo72 L. LB EBRELERICIT
HRBERR,PORE) KL EEBT L, BREDIEIM., c. LVDIBHEREREHEH» AR LR
ARRBOBEFHRLEALHHOBRE BR) KXo T, BARROBSEICK S 2 BROESLEY
e (RR) TEMEIhie. vz kD,
® BERAERD “BRL" CX3R8HHE~OHE
Ch¥ETo 10 £MIC 55 DERARPRERIN, WTFhd “BRL” OoFEL L LN/, LiL.
ChORGSLOERBEMOZMAER (12221, 1992 £0MEY) 105 5EIE MRS 0.1 %~
BILLEESI LR, ZORBABOUBICDTHBMIRBE VR AP > EZLNEI LMD,
ZOMARDOBVICERAT 5RRHENOREIIFE Lo v kD,
® BHEK B IREGHOEHE,. KEANOFSL
AFERORERE T LICRERHRE TR D - 7oA, COBERYRBICEAYE, LY DITEBELRE



FHiC 3 2 BEGHREORESFHSEM, REIhATH, BARRORECIEREE L 2VWETLLE

BEEFRC L OBSREBOERAH LEM, LRIhAI LR, REWTRBSLPFRICIIEREV
2&D,

2) SHOFE PR
@ BEREREOZSERICO>WT

a. FEKREOEID YT : FRAKBOBERIC L AT KREIC VWL, BEREBREYH. A%KD
WEMRE GmSv/4) Q1B HBENYUTHNL, %, COBOABEROBRIIELDTEZICL
WA, BOIHEDTHELTD & 57e54E. ICRP60 HEOEHEE (ImSv/ 4 ) (34 BE 1 Y
TEERTHLEIZWH?, ICRP O/XNYFER (1985 ) 121 AARDEGHREYERE (1mSv/
) 260 MEDEHREMRE (ImSv/ ) LR > TWAHDIFTREVA, 60 HETIIESLD
DOEGRELEERIT THBAOBE, LODIEEBADIY AT (4% 1073 R26MEDFN
(1% 1073 THRIITLEELRBELON TR, CORDORBY DBEWICE T E Y Y TORIE
ZEETHLER VD ?

b. BEMEEOEI LI & D SFIT S BREOFMC>WT : BE, BARRTICET S
I AOBSHEBEIIEHRESICHERNTHLMERD LTED., BRIEXhs YA L LCdESE
E¥CsIcREINB VR & D, £, BROMBRR D OA% 6T, BYEE L ORBEHYL
WIRIC B 5 RET D OB YT ALEEEYCs KREIhS W2 X5, —F. %Sr: ¥Cs
OBSEOHFELIITERERERICHERNIBARRE KB L TEY 28 b2k, BRO
R TIIEIE 0.1 ~ L1 K> TWAIZ & (Fig. 2)P ¥, ThoOBEHROBTILICE T HE
O PER & Bix s DI BDTIE VA ?

@ ARBAPOBHRBEL “BEoLVV”

BRI B ABARBOKE (Table 6) Tidk. HENEREOBMHEOHFENTFHRINSRE 22X

B LTWAZ LICHERT 55, —Hic 50Bg/Kg #2222, &hicid 150By/Kg #8252 A

WmAERBEHINTWS, TDO5H, b L., 50Bg/Kg BEK

BOLWMARMBEFIEDERZE U CTERER LET 5 L{RE

LCh, ZDERIC X 5857 D OB ADOHCEDREIT B

0.1mSv BETH 5, —7i. ICRP60 HEFHORIRETE DR

Wi, REPOEBEELICI\W TRLE LR FIR % [6:8 4

5720 [AAVRVETORRICH LTI EAZHR S AT

RERE S RETRETHSH (Jo72 L. LiE FAO/WHO Digstix

AAVRIVERBRIhTWEW | B (284 1H) HaiRb

T 7T T 17T 1 17 17T 1T T T°71T°°%

|37cs

(n: 186)
(n: 136) ]

-
(@]
]

p
(n:lﬁ)’:

(n:52)

ot
T

©® Total diet
O Milled Rice

Concentration ratio of ®°°S r :

oMilk ]
nhTws, L»L., 50Bg/Kg ## 2 5 &k >k RMSPOKSE @ Green tealdried) |
BEZ. RAROWAARRDEH (FH 0.1 ~ 1Bg/Kg B

BE) (Fig. 3) ICHANIEELBVDOT, AALALEZE O e o 9 (ean)

TIRRWVWZRWETH, BLEHbLRITARE, Wbid, “‘Bo Flg. 2 Radioactive concentration ra-

LRV B Thvnz kS, tio (average) of “Sr: "¥Cs
in japanese foodstuffs meas-
ured from 1983 to 19942",



@ BEGHEEINC &k 5 RakA O
ERDO LB, —BAGBETBRVWTRERBEZITMEIN T
B0, BREIC & DRWRESH SR KR NETE UL B
SNTVWB,5RBD LS KBEROBRIIITEALEZLNT,
S b SREFHOFTEONENE SBETIIFEN TR W55,
RERAfix 58E UE) HElihe. EfER. NEekss
DHFERIISHE SVLETHA D,
@ BEXRNSIORBREBHEKERREA O HERE

90 FORERRTIEDAA. BVEICETSABEROK
S (P°Sr LU BCs) Dk#E? (Table 9) k. BADZ
NITHEARNITHRE 10 ~ 100 fE /T &, 7o, 92 f£OH
ERRTRBEB/ — V7L IUFD b FH4 ALY VRIC
12 10,000 ~ 20,000Ba/Kg BRE b D\ B7Cs OB AEA BT
EhTWBRILEE, AL, BYTIC X HBEADREE
BHHEREEDORERP LM R -/ W, R EOYWE
DITH, Ih? BEF/ TS Lo, BRERSEKEORR
e RERERICEANGL T 57ELZ EBE L Oh, BRIC
BEELDVBABTIDEDDS D, h. ZRBICHRILLHE
BEEANCEES VBERMEOBMEOT-_ XY V7 %E
LT3 2,
® WMARRBPICHIT BHEHNE LYY ALSOBEOBER 2 HIT
LDOFHIZOWT
WEDBEBIMD, ThE Tk 3Cs
2 ¥1Cs DB > ERERTHONH T

100 P

—
- [=]
AR T

Concentration ( Ba/kg ,1 )

ot
I

001 | N N Y T O T T T |

T 7T T 7T 17T T 17T T 7177171

@ Total diet 7
O Milled Rice -
OMilk i
@ Green tea (dried)"

‘B 858687838 91

'Q4, (Year)

Fig. 3 Radioactive concentration
(average) of 'Cs in
japanese foodstuffs meas-
ured from 1983 to 19942",
Estimation of '®Cs con-
centration in total diet is
based on its radioactivity
(Bg)/dietary intake(1.4kg)/

man/day.

Table 9. Radioactivity of ®Sr and '¥Cs in total diet samples*"

collected in regions of the Ancient USSR2?,

&lco ZDIED, YHEFHEFINL B

Radioactivity (Bq/Kg dry mass*?)
i< (> 28.84F), AROBRICLY Regions g 137,
r S
% OPIEBUT K REE 7 B3 Y8, :
Russia (Novozybkov)
py, M0py, #Am i ¥o ATHS Stari Bobovici 5.6 (1) 14,1160 (2)
- \ . - Novozybkov 2.3-5.2 (6) 27- 285 (7)
PR OBAREIC >\ T, BRI Stari Vyskov - 57,3930 (2)
AEFABRONSED L0, EEITIT Sv’ atsk - 36, 101 (2)
- VIR, Belorussia (Bragin)
LA LRI NTOE, BROBERA Gden 0.95- 4.9 (3) 4-421 (4)
B &I, ZOBOFIEL OFL T Malozin 1.1 - 3.8 (3 17- 63 (3)
) . o Mikulici 1.8 -12.5 (3) 35-182 (3)
WEZAT> CABRELDH D, Ukraine (Ovruc)
# thoa O o Daleta 3.8 1) 13506370 (3)
® EBEMTHEESIEBRAREROBE!] Rokitaoe w10 101-3600 ()
B AHEOHEIT HERATRTROHE Korchevka 4.8, 10.8 (2) 60-1010 (3)

RABEBARRBZ O v HEMCE
I BHD0H6T, B, WE, Mm%

() : No. of samples.

#) : partially modified.
*D: Their collection data is no clear, but probably in 1991 in
consideration of the reference.
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Administration of Stable Iodine to the Japanese in Poland
at the time of Czernobyl Accident

Tateno Yukio
National Institute of Radiological Scienses
4-9-1 Anagawa, Inage~ku, Chiba 263, Japan
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FxV/) T4 VERER. RZEEARBR» O [EERACW L TABLEOSERT5 L5112 v
SHEBELEZONTINY T ALy ZHRVACHERLZ, ATy ZHIVATREROZ Lidkh -7
BTNy T TR, ERBAICKRT 5, B, frlt, I - FRRSZ EONKICE L, B ERDoh,

Z D8 10 F o/ COBRIT, YR HABNTIR VIR > THRIz\,

I EHBEOR—F. ROER

F 2/ T4 VEFHREFFRNIEE LIcDiL 1986/4/26 471 1 5 23 5 (B OHRThH5
B, R-5V FEEBRESTNICET 5B —WeH L1203 4/29 (K) Th 5,

BREBOGPICSINALIAILEBH L, B—FV FOIET CHRHEORE ERPHER IO, 4/28
H. BESTORR. BHBRLAIHTEER TR ERFRTH S LB I N/ ON 4/28 IEF, BUFH
RO REASERE LIOR, 4/29 457 6 B,

4/29 ()

FREBMFIL, -7 FEEEFEZE LT MR CREHNICRE T WZARORBRZBSBhoOD
LEROBHESRIE S, BEZENHOFAORTCEEILE, RIS L TRNS L DI, 16 &L
TOFHICT - FRZHS, 3SRUTOTFHICH I AT 50581 LRERL,

YRFDMAIT LEOFERD &SI, %), MO FHUCRE L TWAAB, 4/30 "R, £EIKC
RF 5 LIC L, REROBEZ S/,

4 /30 ()

AAROHFMIC 15 x| REFRPMESIN, KEEZETHEHEPHEAD» DEBTBALER L

COR,ER-FV FERALRIBROICTES L. BAOBE AR L A LBEEERD BRONREE 2.



EREIMAICH U TR B LW, BRSNS IV, A, ARRAENRV, BRI LES ]
FxDOERRWER L, TOHNPL, TEBBADOL L, LBV L 2R ENE Uk WESRES
T\,

ER—-FV FRARKEHEIZ. V1 -V HavRALTMOFL, EEBAIHL 3 - FRAORAIS
DA, FEFICRTEUROS — FRIEES] 5B,

A& 10 ) b KFEHEBHICEWT, A$R (47A—6) ICTCAADKIE (Solutio Jodi) %2
IL—H @Bml) FORAIEL, BLRVFELZCII68S (18ml) ZEEEZ L LHATE L.,
(EZBIThOIVRBEEELZHERL T, B, BAOEMRICHWEDLR THE- AL D T, Hi
HEBERHE-7-dDERD),

5/1 (K)
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ICE L, 16 B RIS LTk, KEHEOFRLEOBR T, R—5 v FUROHE LA, Bt
L9 A%, BMAF LW, FEBICEMTSE L
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NBEDPLEZBCWL [R-S5V FRUAL-FVICHEL., EEHAKK L, £BELOBELT5
o] LERESD -7,

EEDBR-FV FANBFVTOLBLERTHSP, 5/ 2 (£)BATOREOR -5 v FEEHICH
ARG, RO LD -> T,

A, BRICOWTOERR., #EL IR—FV F4E L FAK

Ty 2T bOME (ERE. T8

»0 (BR) :E HFH
HY (BE) 1A B, A—RA U7

Tl :kE. BXR
3 — FHIRA

Tl : kHE. 1A
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5/3 (1)

COBRFH IR 30 5. EHIEAEHIE L,

COHDOHK 23K 25 4), R—5V FBRE>E¥DRER L,

1 #klA—- MIORBOEEMEIL, 4A28 A, 5H5H 2HETOAF T 25m rem,

2 YK 13 OEKHFRE, 45288265 1AR#METT, 0.1 — 200Bg/m3, ZO#% 3 HOF
# & TOMTIE 2 — 10Bg/m?,

3 H#0OIVEK 131 HRL, LROBEH R T 200-1720Bg/ £, . FHICOVWTOR-5Y
FOHIFREHRIT 1000Bg/ L THAHDT, ChOBBRMUIR CEESN/FAIITEAEMICHI L7,
Z D DOMIRDHFLDOTEZE 0-600Bg/L
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ACE 20N TEBEEOBE] LS50k, BT N, . 3 - FRRE] 2857
A THY. BENEREVPOER TH Y. FHODETREFEOBAIZOWTDEIE TH 5,

ChOIBLRZURBIE#TOCIE., ZORMETRETF - IRBETH S, Lh LUREOEEEERE,
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International cooperation = Mass screening

— Whole body cesium—137 measurements for the residents in Chernobyl area —

Masaharu Hoshi
International Radiation Information Center, Research Institute for Radiation Biology and
Medicine, Hiroshima University
1-2-3 Kasumi, Minami-ku, Hiroshima, 734 Japan

ABSTRACT —The level of radiation exposure in children in the former Soviet Union area
caused by the Chernobyl accident was investigated on the basis of whole body *Cs count.
The subjects were totally 87,430 (42,114 boys and 45,316 girls) in Mogilev and Gomel Bela-
rus, Bryansk Russian Federation and Kiev and Zhitomir Ukraine. They received Chernobyl
Sasakawa Health and Medical Cooperation Project health examinationsfor May 1991 to De-
cembef 1994 and were 5-16 y old at the time of examination. The median whole body
187Cs count per body weight varied from 20 to 50 Bq kg~! except several cases in Gomel and
Bryansk oblast. (The “oblast” is the largest administrative district constituting the country.)
Corresponding annual effective dose equivalents were all less than the public dose limit of 1

mSv y-L
1. FL®IC

1986 4 A 26 BF x V) 74 UETHREFOFESRE Lz, ZTOBRKE S h/cBstsix 3.6EBq
(100MCi) 2 EDNTWB, COF 2 V/ T4 VERFARBHOFERE D 5FRD 1991 F LD 5 5 F0D
FHE T RERR B IV EIC X 5ERBHIEESEMR S N, RBITBENER ¥ Cldk <, FROH
POBETTZOE TEART TWAMBOERE NS & Uiz, Zh OOMBOBRS 1T 23, AT
BT EPREPEDPIREDGT B LPFINI,

ERERIF oV TAVERBC S 2DV F —%IBELZ ICRZBHOSEM ##RE L B RULRZEEO
BEBEEZTOID0THS, ZhODORBEEINSNV—VHMEOITAVHTLEFY s 7THOZhZh
Gomel Specialized Medical Dispensary, Mogilev Regional Medical Diagnostic Center, XU RV 7#E
D7V vy —ifiD Klincy City Children’s Hospital, 77 54 F#MBOF T 7H L a0 X7 VD



22y
Minsk

q
Bobrujsk |

7-185G8q kn* (1- 5 i km')
185 ~555GBg km™* (5-15 Ci km™*)
Above 555 GBq km"! (above 15 Ci km™*)

= 30km zone around the Chernobyl
nuclear plant

e River

~ -~ National border

Dnieper

R
oo 0 100km
":::. | I
N y

1 5L Y—R@BRTFUL—OFEXY 37, TJAUH AL TDIN =, 79534 FD¥FT 7,
JARFMICH D, HEICC D EGEEZRT,

ZhZh Kiev Regional Hospital No.2, Kofosten Inter-Area Medical Diagnostic Center C& 5, X
lict v & —DNERRZSHIBZ R,

REEBONBLEIC 4AHAB D, ZTAGIE, () FREORS, @) MKEHRS, ©) L2 ADH
HEOHE. (@) U EOEZEHITFHIRNI TH 5, FESELLOE 3) DY Y AOEHEDOHIET
Botco V) IRBREOT N —7HEK L, 2) IIEERFOMBARFEOFTENIELL., 3) BEEX
2 RBAFEORENMEZ )V — 7HEY L, ZORPREFHEC >V TIIBEROREDORE 11T - 7
F DR O—E % Hoshi ef al. (1994a) ILHEL T\W5,

B2 OXNRBTEHURFORI D I0RMETOFED L L,

WL IBY BOBRERTCTH > /-2, FRREERIRY BIFHLF 2V TAVOMHIE 3 nBICE/ANB
CEiRol, 5ODEVE-RETRRGNV—-VOITAY LEFY a7HeIAUH, By 707UV
Y=, V74 FOFLTHLANRT VKD S, RBHBELRZBONZEIRII LDITIBY EORE
BREDZ ORI ELAEIRD TS, T TREYY AOBABDOBERERICOWTRNS,

COEBRBNEXETIU LORBERZT D7D, B VI —ICXThZhBRZAOBM 2R L7 3,
ELDDORLUTORY Th b,

(1) FRBRERES HZWER. FRBEERERLE

(2) M¥ERZER B BMIRFEBEERE

3) EHHHHRTRER (YU A-137T 2HET S )



IhHDORPRENICIETT - FBRTAOHER Y AT LA EFY s 7BV E—~REEL T35,

FLHO—FL Q) AN ACERH L DO %Rt L, NATRZETONICH» T Z I THRE T
BILE Ll RENATHRASICHEREELIEL EVEECEELEBZ N NATBHI®SC
CICIMEORR L %5 Lix SRHEDPH - oo ELLFIIIAR LEVRESBEICEL BBHD TR
CLEEODAVMBICANTED» 2 TREEPEET 5, dDLAALFICEVTUIT 5V - EAITI
ELT, BHINfToTRIET A LIRIITLAETERVWEE > Tk, TOLDICHERICIRERAMLET
BT,

MERARHIER CHRELEEVZ —ICELEV ZICHEI L, 2FBRAEOLy FERERICELD
oo FRICBBADONZALRHEL, ZONXTRHALBBRROF ELLLERRIC >N TETREL
7o

FEBLORBII D> T o» LOBMELZE L TR &, ZOBEMEICAITERERL SERIC
Ko TRALTILS>TEE, RROEREZRDTERRE T —#%2a v/ a—- R ICANER TS, Ch
DT — X IR TR 1T,

FLDIR, RABEBOHAARBMOBEEE 3N, BROERFTELHE L. 23> TEABBART
WeeZd TWickTOILTHS, LA L, ERICIBEWVICEREBLTCDOII =2y —Ya VT
BOFELCTREHRZE DB oo TBHMOBYUEITEFOBHD SN/-FIH LHRERRL S BRICHIT S
HEELRFT O, “Pr—ovy” DAL ODVWTRBEEATRELZONEZW NS TN AB -7,
LHPLLIEGL 75 LFITANUDBBIEALZOPRAICD TLEDL ISR 7,

B—IWVRT 4 ATV E —OEBOE 41T, MOFFICHNTHENICEBEORER LI D F\ B LT/
BRIV AL—ATH ol MDFTHTRE PV -V TR ANIDEREI I ERADE 2 AKEIZETH
FADRIKETH > 72 BVY ADKAREOREICE L TIE, ECEEEL VX — %M LEBORER
BOBDOLETCOMBEF £ v 7 THRITRIFELLBZBRITALEELTVS,

YD 70 OBLEEROFE L \WHidd Sasakawa Memorial Health Foundation (1994, 1995) i3
LLEDLPNhTW5,

2. BElEFE

& —C, 7 ah#sl Aloka WBC101 C

bbH, BHBAFIIERE 7.6cm, B 430"
7.6cm O Nal (T)) ¥V F L - 5 V7 Eal

D VE—Thm EXDOEROHBTY — S oY

VELTWA, ¥HBFoit 2em, e\ \ g:tle(;[':;r
FoOy— Miid lem BTy -V EL it

TW5, COBEHBPLOLDESR<LF
F 2 VRIVTFS5A P —TANY FVg

Ef, FA7 Py 7avEs - = RETHEALR FEORL™ L 137 ORI

o . F2 COD®RET ey Fz L% 1 By lE
T Cs-137 BEFHT 2, WEEHEHH BOBAE, BFIEX51 Fat. TLRMBEOEE Lf
FRE L, CORBOBARER2 K EEE 2 CRENBEORSENET 3.

WRCER LIORF = THROAY v £ I

L : ]




FFo CORBRORBBRRIERTRERb-72LTD 0l
270Ba(lo) Tho7oe Ny 775y FORBHED B 2
ERHER L DS, g

COF xTHAYVE —REBOBSHMEELT. § 2w |-
B 5b LORDEREES DASBCRELT, 250 3
YT A 13T OBMERERD B, LTI TRERW §

b TIT S BERD b, TOLDICHARELBADIE 5 0| S
PIOFERIC L DD ABDT 7/ PATHIELA, BIE £
K77 57 RR B ICRT, CORET 7Y FADH 3
Be. HALAAYY MUCAT BEFBERDSBID 5 o " - =
DHBEOBIFLTT, TECORBERLDIHD, o Pronion g b0
CORD HAFBICRET BHEENELRD, WSS HBERDBI BT 5T, KXl
REOWMEHE LEARERD S, BRIAEE lkg X T D BHRE PR AN
72D TRY, AREIN-YFIVavE i -F—-TEIhk

Do 1 59 —0OBRRBREK (199145 A158

COF - 2R EDETOBRBRERY 3 70V & — P H19UF12A31A T TOMORBEH)
TEEDONTOCHEIZMIATDN TS, k) v & — B % it
B LV 7RIS Hoshi ef al. (1994b) KR LIt ZOBE ey o g8 oo 17.027
1991425 15 B4 199445 12 A 31 HECOMIC 1y ) 6,927 7,469 14,39
%1 ORI DB 87430 AL7koTnB, BEID s 8,75 8714 17.467
BFRBRE (199644 7) TRI5HARBLTOBe 4o 8,965 9,883 18,848
HLVCEIEERTACORVSBEBALTHS:  Suxsy sl 10400 18,792

40D @), (b)Icik—flE LTENThRT L~ -
& &t 42,114 45,316 87,430

AV (FAVFTSAL) EERY a 7VHOTERX

(@ FAUVM (TAUEVE-) ®) EFVa7M (ER¥VaTLvE-)
010~ 10.40 Kvunﬂauskii 004050
Ziobinsld o u“:u) Drn:mskh Mstislavskii
Sl 041, “’"sl'" iy Mw"“ m;:ff iif‘)z;

(033.058, l‘ﬂl
0.04-11,

Chausski, K ‘m’ O e e 028,040 8

Moguevskh
Klichevskij i
(023 038,037 Y . (5.50.
ma.m
;04
vichiskii @s m o

Bobfwelm

L
Cherikovskii

T

Zitkovichshe $

03, 0.7, 1.8) 004-3.40 w:a n.u 2m
6048350

05,13, 18

010410 Moymista

si”"‘"ﬁ“i:
Bragimak
(u. 15, zs) Elskis 43, 8
Yeoe CIRTRLY (. BN

2 (9.7, 15.5, |ﬂn)
20— 31.80

B4 BEZEToHBERRICRT, XEEEFEXRADRCHEL, SEEETATIAMEWS, CCTEMERT
CElCTB, ELEOHRDNEVTREERTAA L WD, COTRIITLERERRTEICT S, H(F471)
ORISRLIEREEOEHRL 27 A 137 DTS (Cikm?) THB. FTTMIE 1994 FOHRETELNE
1992 FOFERTH D, TOEFHEASATVIR (F17>) BRBEF - I-HBICHEL TV 3, 5o COFO
HEE, BHZCOERD 55 25%, 50%, 75% DFLLRILDEE (Cikm?) TRL, ZOTD 2 >OEFIFEEIC
MEERAEEZRT . TATN 2008 (75X L) TAY, BFY 37120 TET, ZOEID, TUV¥L X
2 QU —t7—DBHBM) FT7,. Sri-L ADRTFLELI—DHBM) [CONTIHRBRT S,

§@

Kpswmuvu:hskﬁ

1 4" \Q /
@ ’ Mo oSum
18570



BETHHM (54 4V) EBRLTWS, TICRAITSAMEMERL. SATVERERYT., B2
IR RIOBFRICH 5 L BV FEROUVRVBEBETRELTH S, chiC I hIERS V-V TClRF LAY

SR CRZ T/ LT B,
3. BRLER

BRITERHET I JTRFNICHE L
7o DS LERFIBINICHE LD
ZR5ICRT, (@), b) iTidzhZha
AUV E—, EFY a T7EVI D
RERTOVTOI7 IV /Y- /& —,
D754 FOFILT7E/E—, aORF
VEVE -DERIIERY a7V E -
OFELRABRTHLDOTERT S, Fid
Bl BEHCIE5 BV — L HEWIZRW
Mo 7o, BHICEEOBEITAAR
25 LR OEI &I . BficiityY
TARRYRAENRIC VWEIhTWAD
TZOERVWPTHI EbEZDNIHE
BRZ TV, TRTOBRDOAYT
VIEIZEEY ) 50Bq/kg LT Th
b,

RICH T L OHE#R 6 ITnT, Rk
iZ (@), G ICizzhzthaAVE/F -
EEFY 3 TV E-DBERT, IR
LHAIC R LD FFROVENTAY
MOBEIZ N OHPOFRTHEYD D
BEEDED A VT /M 100Ba/kg %
B2 TS, EFY a7 /¥ —-0B4
BZD Vo X EREORII T, FIfF
RO TEE LB, IV TDIYY
V-V E IR REVR D 5 A,
D754 FTOFLTEL/E—, OBRTF
vEV/E - OFERIEFV a7V E -
LA TH -7 CORP LM 58D
K OEC OV TR FNIC R BED
AT /AL 50Bg/kg AT TH 5,

BEPITE A~ BAAITE < & 5 Ba/kg
ThHHDTIhOLDEIT KA ThITK

(@) IAYEBYVE—

soon.{

g‘ e °
~ o °
g 1000 - e o © e .
% 500 " *
e H .. .
3 *oe % ve ;? it R
3 100 - HEREE § SN U TN S A- T : ] ]
~ §0 4 :
SEETTENETLL
§ 10 ) " " ¥
3 5 5 '
] .
g‘ .
.
;o
= ) Boys
B Gins
0.1
L T L L L T L} L] o L]
? 8 9 10 11 12 13 14 15 16 Age
% B Ry B R B, A, 8 %  Examinees
L4 % ) e
l‘/ ‘t'b,/ ‘f‘,‘%) ‘3%‘} L4 ‘% ’.‘."bj ‘?‘,‘% %% I,9 Q,J (Boys, Glris)

(b)) ERY a7/ x—

moo{
500 s © °
.

an

{1 Boys
B Girls

Whole body'¥Cs count per body weight (Bg/kg)

0.1 4

IO ; 1'0 I‘I 1l2 1'3 114 IE 1'5 |'7

%%%%@%%%%%%%%%%%%%ﬁ@

E5 &5, HROEKE 1kg H7-Y D ¥7Cs & (Bq/kg) 258
EETRY. TOhI» CTRLAEZDOEFEEAELE
BLIDFDLDETHS, FOEAROERE AT
BZERL. HOHhICE 50% DENREEND, hihbE
DHMFETOELIIAFDORED 1.65ICE 3, AXADE
A& 2Ba/kg IFCHWTHBDT, FhlCH~ANNERSR
FRENEWZDN, WTFhb B0Bq/kg ZRX L,
1000Bq/kg H'#) 0.97mSv TH 3D TCHBEER L L TIE
KEQE WG, TAY, EFY 3 T7(CO0TOHRRLED
(iﬁ“i@ﬁ?ao

Age

Examinees
(Boys, Girls)



EVnetnzs, L2L
1000Bg/kg O ¥Cs %tk
RICRE T 5 ABLEEIC
PR T HREL 0.97mSy
Thhbo Licho THMH
DB RBGHRED 2mSv
MCHH EELZNT
F v/ T4 UEER
Dy AOHEARIT1
FHROBRBHRIC LS
BROBITHANRTT - &
PlrnwE\nwi b, IO
LIISHOEEL WSO8
RPbRBE, 2hbHD
WIRIC S AT T
iR aWC sExRT &
W25,

L LBV YA
DHERD I h 54
WFRY R 100
HEXhTWBDT, C
hHORBRIFKE®RD
BRI - Twikna &
ICir %, FI-HHEREIC
33 - FicFE2NBAH
HEROFRRA & 72 - 8%
BIE»CIEEL< B
73T ThB, Tl
IRIC & B DI ERBERIC
KBl Tiizok&xD
BEZSOTERTHIC

(2)

Whole body¥7Cs count per body weight (Bq/kg)

Whole body'¥Cs count per body weight (Bq/ka)

6

Ay E—

1000 - .8
500 ’

i

14 . ! . v o

0.1 1

T T ] T T T T T T T T T LI B M
e 8 4% G < K o, <. @ Pl t resid
V) Q 9’ @ 0, o ace of residence
‘b/,*% 4_‘0‘, , I’ n%*o :’l:,:“/,"' ,,6:‘/4,0"4,,90 “o, o % s
*4-%4@//’/*4 4 5, 04 % ”"f/"f "4“»%4& "*"a"*
oy,

%@9"’0 ,’J,. o, ;, 'a,"’l "", "r "'.g,”o "‘.7 ”) g.r% ”g "’a"‘b "’.‘» "".r Examinces
() XU g7V I—

1000 1 ®

500 -

-
o -

100

50

10 4

Tt abd - 00
—— -
— T
——

0.1 4

T

. 7 0 (50, A r @ % q,% s Place of residence
c’, () I nees
’*B’%‘f@ ", ».,%%e s ,‘)::,a,,‘ ;::;% ;. "f% Exom)
5 LEHRICH (T4 H>) FICES 1kg Y7=Y D ¥7Cs & (Bq/kg) 5
EETRT, TOD > CTRIBFEZORNTRE L -FHROBETHS,
TAYRPTURYLRIM (F7FX M) IT100Bg/kg Z8BA 34 (T4 4
») BEET S RLEBEIAY LEX) 3 7(CDO0TORTHITEBE
T3, FROFWBRHRHDILLBEELTVS,

Fbhpo TOEW, SHRIFHER, O ORRREONME 2 EN, AMIBEROFNTBERICT V.,
COMBOBEHROMEBEERT LUBRBD 5,

4. BINE

KE, EHEW?ZC EOBGRTIOBEBICEMENAH 4 BLUTOED T,

IN- Y
RIKE

BRKXE. BA E. BHE M. EE B
ITFR—. B2, FRIEE. FREA. REES,. AdRE. AER=



TSRS i
B R BB IR AR, ERRE
wEsREHIME KEFEER=

BHORBEOBGREIRLTORY T,
Gomel Specialized Medical Dispensary
V. B. Masyakin, W. A. Kalimullin, V. E. Derzhitsky
Mogilev Regional Medical Diagnostic Center
V. F. Sharifov, I. I. Veselkina, 1. V. Pilenko, S. V. Kovaleva, N. K. Dolbeshkin, S. A. Danilchik,
T. A. Krupnik Klincy City Children’s Hospital A. 1. Kovalev, A. A. Averichev
Kiev Regional Hospital No.2
P. M. Shmygun, V. V. Elagin
Korosten Inter - Area Medical Diagnostic Center
I. N. Sokolovskiy, V. V. Danilyuk

e
COMECKREEBITIIEAR» O EAVERBTELDAABEML TS, ZHHDH A TXTIC
B LEd,
FHIEAFRBIMERC, BMEO, HEFRE. TARAEFRELPCOBECSML TV AR EE
L7l 2 iC s L LT 9,

X m

1) M. Hoshi, M.Yamamoto, H. Kawamura, K. Shinohara e¢f al. Fallout radioactivity in soil and food
samples in the Ukraine: Measurements of iodine, plutonium, cesium, and strontium isotopes. Health Phys.
67:187-191; 1994a.

2) M. Hoshi, Y. Shibata, S. Okajima, T. Takatsuji, et al. **'Cs concentration among children in areas
contaminated with radioactive fallout from the Chernobyl accident: Mogilev and Gomel oblast, Belarus.
Health Phys. 67:272-275; 1994b.

3) Sasakawa Memorial Health Foundation. A report on the 1994 Chernobyl Sasakawa Project Workshop.
May 16-17, 1994 Moscow.

4) Sasakawa Memorial Health Foundation. A report on the 1994 Chernobyl Sasakawa Project Workshop.
* July 7-8, 1995 St .Petersburg.



KPR L eeeeeee—e - e

BRBIE < E ORE AR

PR A S FED, FROFED
AE MAY, SREETI, @EIVTFD
WMRGESS, BIIEATY
D RISAFELBEAEN LI, 2 FRRICEIRR Y ¥ -
 FERREEERPIRRARIAR, © RERES RGNS

The Mental Health State of Atomic Bomb Survivors

Yoshibumi Nakane?, Yoshihiro Imamura?, Kazuyasu Yoshitake?,
Sumihisa Honda®, Mariko Mine?, Keiko Hatada?,
Masao Tomonaga® and Masuko Tagawa?
Y Department of Neuropsychiatry, Nagasaki University School of Medicine
D Science Data Center for the Atomic Bomb Disaster, Nagasaki University School
of Medicine
9 Department of Hematology, Atomic Disease Institute, Nagasaki University School
of Medicine
4 Nagasaki Atomic Bomb Casualty Council
1-7-1 Sakamoto, Nagasaki, 852 Japan

ABSTRACT —Our department of Neuropsychiatry has clarified the clinical features of several
mental disorders and surveyed the causes of those disorders from the psychosocial aspect
using the methodology of epidemiological psychiatric approach. Using this previous research
experience, we began a long—planned study to examine the mental health state of atomic
bomb survivors. Fifty—one years have passed since the atomic bombing, and the survivors
must have suffered various psychosocial stresses, other than any direct effect on the central
nervous system from exposure to radiation, and it is assumed that victims’ mental state has
been affected in various ways as a result.

The subjects of the survey were 7,670 people who had regular health examinations for
atomic bomb survivors during the study period of three years and who consented to partici-
pate in the study. Of the total, 226 subjects were selected for a second phase according to the
results of the General Health Questionnaire 12-item Version which was used in the first

phase of the survey.



The results were as follows: 1. The distance from the hypocenter was related to the degree
of ill health, and the percentage of people with a high score was greater among those exposed
to the atomic bomb in proximity to the hypocenter. 2. 14.6% of the subjects were diagnosed as
having some kind of mental disorders according to clinical interviews by trained psychiatrists.

These results had not expected prior to the study. On the bases of the study, we will try to

establish a mental health support system for atomic bomb survivors.
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Current features on risk perception and risk communication of radiation

Tomoko Kusama
Department of Radiological Health
Faculty of Medicine
The University of Tokyo
7-3-1, Hongo, Bunkyo-ku, Tokyo 113 Japan

ABSTRACT — Health effects and risks of radiation and radionuclides are being misunderstood
by many members of general public. Many peoples have fear and anxieties for radiation. So
far, the health effects from radiation at low dose and low dose rate have not been cleared on
biological aspects. Then, we have quantitatively estimated health risks of low —dose radiation
on the basis of linear dose response relationship without threshold from the viewpoints of
radiation protection by using both epidemiological data, such as atomic bomb survivors, and
some models and assumptions. It is important for researchers and relevant persons in
radiation protection to understand the process of risk estimation of radiation and to

communicate an exact knowledge of radiation risks ot the public members.

1. FEHIC

BURRRPBHBRECH LTI, LXIC—BROAXDORBHBRE VA, 1986 FITHELAF V)T
A VEFHIREMOFR XTI, TORMBIILICKREL B> LS CBbh %,

KEORFHOBSEBIRDOER P, MELLZOEREEETHEE b, F b/ 74 VETHHER
DFERTIMEEI N L DICED, BHRCETFIFRABAAICKEREREE 6T I L 2R TTON
TWBIC DL, FxV/ T4 VRFHREFROFHUREL, BEABROR T T + 7 RED AR S
h, ChC XD A4RBEBRPEFHCHTERADA A —VEBLER TV s, TOXD ITHEMROK
SHREEICER T 22N RRBRE LR VRROTH S, BTN, BEHRIL. BR, R, IR EDH 59
HEBMCT. RRICHDH L CEOFASPRES NS I L eEX D &, BAHR. BEHBPECHIH5A4DIE
LWERLRBEBLLARAARTH S,

BAHR P BAHREEICK L CORLMICED TRERNRBMO S W GRE {5 & 5 ITHIHRPE - K
SHRBIRE L OBIRE R BB OB N LB hiZR 6 WRHTH 5,



2. HSHEREN D) RV ERRBKRICONT

BREHICE, AH, B50id, BRICATH 22T 28% C OBRBPFEL T35, BEHE - BaiteE
bXD—DTH%, SEIERRBEROF T, HHE - BAEDEIIMOAFHERICHERTRD L D%
TIABBNRTA FAOKB R > T\ 5,

O BRREEBHEILIATORRIBETDHS

®
®

BN ERATHE0RHAETHS)

Q ® O &

BEEEICEHTIEY - AWFENEHELELESERINhTWS
BRI LMCEINTWAZ L e, BILGMCINTWEWE EORFIBKHER Ny F1) LT3

BABLIUERORBENTEENICHOMICTES (EAORBEOAELWEETHS)
B - REDOEENPAICH THEREE - )V AZ7ICRBESWTRESNTWS
BOHR O BSHREEBCE T 5 —BOA 2« DHBDODAFHEDBROh TS

BHR - BAHEHEZO L OBEFINEL ., L VEWEETH S

BSBREIATHICAASHEI LD T HER IR LA T0iWniIZd2hrb 6T, ADBEEEFIH
BESHFEL WS, Jhid, hoBREER LFEKIC. FIROTHOBRR CliR4 - B icx 4 2 EEEH
ROED->1hDTHS, BHBE BE) NEENMICEETELILELEFEL. ChHDEDADE
EHAPERNZRALOFHEI N TS, AOFEL L, BENHEDOLL LT, BRYE (F
VELRENHE) TOVWTLEENICBER I W5, TV LUBRENFECET2ESAEOE

F1

BEHRARY - (CAYT S EREFRAE

% il

A

PA BREHRICHERBRIRES
AEDOLNTWSRA)

LS - RGRSSHRERE
FEERSLALRE 5% *
REAFHERBRE ([ FU2R)
ERAMERE 1ASTL) *
BERABERE (7AVH) *
SHFBERE (FAVD) *
BlRIEXEE (7AUA) *
FERBERE (7AV0)
EERE (XEER) (7AUD)
EERE (XEER) (1FH)
fmEE (7 2UR) *

B gB@EEE (R -5 *
FOFS A MEARE

2185335
1278950
183749
686210
98881
38784
220777
109910
331206
773400
21691
139018

E i {0
Bils, B Y
=hiit
FRER, B, B, EERR
FRER, Bl

S

FRER, FLER
BiR, B BBk Y
#iR

iR

LR

B, R

FFig, BiiRze &

ERPXEZE (1 FUR) **
ERPXEZW (TA VD) **

(3797/25185)
(1506/14130)

AiF, U VNE U4 VARER
=it ]

BEHRIEEE (LFUR)
BAERIEREE (BT H)
NVT & — FIEEE
=7V v VL
OyF—75y MEEE
Fr U TE VA7 EEE

1218000
157101
492326

130428

82721
167790

* ORERICER LLRAE
ZhESHIECRICER LcRAE
** =3V ra- VB

A% NITE S 908983 | Kiti
GUTNIATINAL VT — BRE
FF v I RDER * 422000 | & 05
hEE/Ny 7 757 FRER

EBROS FU#R

(UNSCEAR 1994. # b & IZfER)

ZHDELLTE, RIBLU2ICRT
bONRD5BH, IHIT, B¥ - £WFHY
IR D %  OMFEHIC L D E
SIh, ANORERRRT 57200
%< OFRETREL TV 5,

ChoOFERRLE LT, BEHR
OFEITBIL . HHRE#E ELE
L ENHHREUCER,. REYEER
BADT—F%H LI LTHLMICE
hTWwb, BEFICHFET S OE
HOFT, NOFEBTESWTRER
JCBAtR. MEFEBRAHLMCESH
TV HDRBHBREBRN TRV ESE
2 TEW,

BAHR CHAEWEIC OV T, #
ADRBEYEBEETHIENTE
BEVD T EHRERBERO—DTH
BB, HEELEEE, RELSEAE
FTEADEENFREINTVSHDIR
BAHRDATH B, CHILEICIEL



F2 BHRICLIREVHECHTIHFRE

% % A & £ H EHLTWwWaAES # M Kt
WRE, E, & ARECERE 15410/55870
M 47624
RE - RIGFIBEREOTH Ytk BE 8322/7976
RBAR 31150/41066
BETERRE ERZ /N 7HEOKH) 11364/12297
e v VEE 12918/5938
BNy 7759y FHBER - M, FHERECEY 13720
TV | e, EKEWY, FELY 15000/30000
- TAUAH | EH 7768
2 Tk FA W M 1908
* FREROK/MBEMDOH (UNSCEAR 1994. ##& & IZfFRR )

TEADRBZEVUEFREL» L TH 5,

3. — DA LDFROMRICIE > TLIHEHERE &L T O

% D—DAN % BBGHBRTE L
LTARLEEZRNTWSEHDELT
. BiUR. BRSO T, &
R E. A, NExdbFsl L
BTEB, TNHORED, KA
Bi EORBELRIICRT,

RITHIT-HES. BT LD,
HEIZATHRBE L TWARTIE W
B, BHHR - BOHEYEORBEZX
Fc bW RITTHELSDAAIRT
hoDEENPHB T HICENZWE
BHLTWS, Thid, R1ICRT
DI, —BDAXITE > TORBH
BB E B S AR OER
FEBAAITHIBENEL. <
A3 IFTIR, BEHRICEEE L7cE
BREIRHTT + TIrBREEUD
T THESNABEMI LA LR,
5TH5Y,

4. BFBRYECHT IRR

AR OB >\ TiE. AICE
THERPEBETHHICHHEDO
F.ELDAXTEBTR->T\5,

®3

—BDA2HBCEY DBAROEE L EORHH

RECETVARE Lo #
I=fiitz KRB - RREYRAELEL OFFHECHRIh TV
fh D H /I AR TR AR A E

200mGy CTIRMEARZABRREIRD ONTWEW

BEFELA DO | % OBERETHERINTWAS

N B I TR IR A RV

BEHEE BERBEOERE CRMANCHEELBEHEEORE
ATRBEDOLN TV
REGEECETIMEOY -V E LTHREESEDN
TWADICERNEHESAE N

wY ADOBEORSFICERT A2FH L LTUI/DNREDOATH S
BaR/HHEROME TH - DICBBLAE

I AR ARNED /- DDOFR L LTFIA S

EERLERIPEE THS

How did you get information on radiations and / or radioactivity?

()
160

Japan
@ France

B

] [ 1
TV/Radio Newspaper

School '

T T
Lesson Family Friends  Books Comic

BEHR BEHEME IR T 2 HBOAFE



B HREECRETAEBOELIDIILUTOREY TH 5,

O RELFELOBBRETERLTNS

@ BT HELOBFRTER LTS

@ AHHFEIICHNT, ATKIES DI BHEBVIREVWEE 2, REBKEWL

@ BEHBOBERICET AHMEHSZ LW

AR L7z 6D, BHROFEBIOVWTRATORERPBETH Y. RERIGER, REVERLRN
NyFYLTWS, LrL, —BROA4IT, BEHROBEICEMRL. 3R LAFEOREZLELL
TWhb, TD7DIT, BEHRICHEIZ Lot WH R THRECEFRZ AR 2 LE LY., BEOHK
OFRAEZRDE LD T 5,

T/, BEHROFEIL. I LIABMICHE LICEE LrBEnv, LEL, AxZFED L DOIBAL
ISR A Z 3 - ICBIfR 7 < AR REHIFEORE X LDEL TW5, BENVER, £HENIND
BESDOAN 2 PEREBICHIE LIBEAIC LABEN W 3D L, B FI2I3HES CT H#E) ®
BB (B2 X0 X R0 ICHHR A ZI B E TIRENHENRET HEEZTHBALDBE,

BUHREI# LI, RIEIE OREL. THREEDRE. HAVid. BROTETEMRE L L (FHExh
%, TEREIRE (THREEDRED 2 VIITHEMRE) TEOLINLABBEII OBRE L., /FHFIT OR
BN, RICHE UBEICITHRGHRT#E LT, ASFEET<OBEDL, ABHEITOBELFEORERIFRLT
BHEEZDHILICLTWS, EEFCIE. A

O: #ﬁl-lié . G poRE
MEE DT SA, SBBIT LV DRER ) sxmmemiess o f.:“c‘.:'.?.?hx_ixt& m ik n
BINXWD T, EFRREN/NX IR BIT (2) EHERRBC o
'j"(*%l’)‘ %(@E?%ﬁ@i%#mﬂﬁﬁ; (3) ZNaFRTD e
(4) BIERIBIL: -oevrrereemremoemremennen
ChEEREL WS, ZhiCdbbd, % (5) BELITIDD woreveerererereeerieserinseanes

(6) BRI CXBREXZTS o
(7) ERD V=B BB, sossansimeiseniss
(8) TULR—F—[TER-D «voorrresmssueunnns
(9) T JUTIRA srssssemmsmsssasosssnsonens
(10) WER BT 550 seonsmmsanssacusmassoasssaes
(1) KEBROELWBFICEETS -

< DA %= BRI < IR T~ T
B THH LEZ T A,

/o, BOHROBEBCHN T AR EI/NT
WBAxIL, BEHBFIRICE > THRONAE

BICOWTRES7K EF > TOWT E R
LTWIRWBERE N, BEHREEO L D1
BADEZEBL > ED LA BETH.—H,
BSHREBIIH T AL LR ->TLED &,
BEIEREZEZAKMBML I IZ->TLE
Yo BEHROBERICOVWTHIE LLEHE TS
C EBBEIER BERFIRIC & > TRARRI R
ZETHB,

5. BERVAZICHTBRLS

BOHHRICHT BV A7 B EDLSITELT
WAPIZOWTORHREREL < TbhTW
5, BEOLDPT - ICRAEO—HIZK 2 1T

(12) RFHRBHROEL IBETS - I
(13) 77%&N%
(14) REBERRIE vovoovereemeeeereeenineniens
(15) B ERHTTS
(16) AF—FF D coreererrersenneniannnnnnnnans
17) a-v—%#KE
(18) HERE TEIT T «ooveeereereverneinns
(19) AEA %KL
(20) FRTHEICES
(21) BBIEIED --veovereeremmeersorsniinnsnns
(22) MEHAERBERT D -ooeveeremrereennes
(23) FOSYARRERTD eveeeeeees
(24) VaHUTHTFH cooreerrnninininnnns
(25) AFBRTD woverereeremremmeosisniennnns

0 10 20 30 40 50 60 70 80 90 100
(%)

K2 BR&EFCHTIBEEDTACHTIREHDLLAS



T, BOERELAKIC, BERTH-Th
X BZEICRd 5 A7, URZHBPE
WElCHIgr S h, BFARENCHTHY A
JIRKRELREEIODN TS, KEOHFHIT
BREOHE#T5 L. XBREHICXHBIT

REDIF S D, BREEERORFIRERN
DHO—BARDFEI S BEICHNS L KE
VW THUT. Fa/ TANVEFHREFRD
HHICREIND LD ICEFHREICH LT
BRAZALAT 4 =LA A=VELH, B
R A7 IR TAREDPKESBRLT
WAHHDEEBbh5,

RAICV A BHCHEY 52 2ERED
5, BAHR. BEHEHEICHTH5—BDOA
2 DRBH TMI B X UF V) T4 IWVEF
NREEHMOF R ED - BHIT IO
EZHrHLEOLMITEHEBEOL,

6. BEHRICHT ZRBORES]

AR - BUHEEICH T 5RBOHT, £<OA

x4 VAVORACKEESADER

A& A7 ¢ LB (EEOREN I L URMNS )
B2 385 % i

A7 #BRLTWAELED

D S ORE

BSHETaY ra— )L TESMEH
BREOLTAMED

FEROHB ORI (RN BFRD)
FHANDOEELD L LED

BRoVE BEHEE LHH1EDL
ERICEENBENLAZBETEEIE,

B ORE

A7 SR HEEEORE

AT 4 7O EFH

HROER

B & AP (BROEGHEILE)

BROBRE

EEE O MM

Y 27 B84 A EENFIERR

EBROE (ATORRIBMERIC L 58%8D)
ABERZLOMEHRDO L DN (ATHEHE & B AR

If we eat irradiated potatos,
do vo(u”mmk our body will be contaminated by radioactivities 2 (%)

. Yes
(mE™

A BPFEORF % LTWiEWE WS T ERLIELITHE
Wahs, BEOH, BRLT SVADHRFEEEFR
IC AR P BRI > W TORBOBRE RIEE S
BIcOICER L REOKERO—HER 3 1IZRT Y,
KL BIEB/IN TS L DT, BEBRBHEZT
Vi ERRNHILICEY, HHEFRE TS
B2 TCWAAEESRPZVOESETEY., COEAIA
EOFBBEP o1 BEDDPREATHRICER L
RETIT. BESHR & BUHEE & R HA7SBEIT, BatiE
R LTODEIBADA A=V bo TOWBFEBRENW LG o7c, COBRITELTIERWA, #
BB IR W—BORNEEI S TBHERXTYV SO A—UBBD. O A —VEIRKT ST
WiEDA VN FOBMWFE Y 57 X —BRBETHAH| LOFENEIN, T, BEOXRFEDSE KK
HEE L ROICHWARRICE TRELDOY V] A A=V TR EDI L THoTc, TDLDIT, BEHRPK
HENPDRIZA A=V TENEND T LR, BHBFICHTLEROD LITERD LI THB, WThiTL
Th, BEHEPHHPEICH LTRYF 4 TA A —VEH> T0b Axiddinvn, Thid, BEROER
IC T BRBMORRNPHTHA D, BEEFBOFTHEDON TV ABERSLBAEWEZIEL CRELTW
BN 2B BTN,

Flo, BRI EEOFICER TS LB o TwBHAx eV, BURHRIC L 5 DNA #BOKTRS

ofrect aJ\swers

1990 1992 ! 1992

JAPAN FRANCE

B3 mMERLBIHEMELORBNITHT SR




ITRBABRREIDARICBE SN 58, BEEhdh -7 DNA BEIRNERE L. ChBRREEOEE L
BAHTEESD D, CORFT S DNABEIL, BEHRRSIC X 0EmT 27 EBERD 5, COT LB,
BEREIEE TS LEBIh TS LS5 TH S,

6.Hﬂﬁﬂﬁﬁﬁb%ﬁ?%ﬂ%ﬁ@%%%@@UZ7

RF ez EORBBHOBE . FPARBOBBRERDOEE b, HFTOBME» DEBEOEEE T
OBBTEFEFOIEITERELZ7 V7 LRTNTRLR, Licdhs T, RICEHPBI 72 LT
by —BROAARIBHEENFEIL, BELRVWEIRRENRBSEICELONTWS, Lich-> T, M
BIC 5 BB ER L LTd, BROEELT Ths,

HRMPEL. T/ LUBEHHE TS0, TVOBAR. BE - RIEOBEFAESRTH 50 ~
200mSv LA EDBHETHW L, FEIICHRLZRBEROEMIIBO N TV, ¥, BEHFEICO
WCOREERAEORR TR, MEHICAERSFEIIRD Gh THERWy, Ax OBSHREEICH 3 5R%KIC
BE2BDITR. CThOOREREDRER, T4bb. ATRBS VN VUTORBETRIBESIRELT
W WS ERIIERD TERTH 5,

—77. BAHRBE LOS k Sk RRHEABERET HLBREN D, T/ B JUREHFEICOVWTR, L
EVREOTFE LEVERERIMEI N TV 5, BAHRITEORE CIERE - EREROBMREEC
DWTLEWREBOEE LR WERES L & 5 LT LTE, AP ERERS. S PV Egs
DBEFRICOWTOREFRERR L Lo d LIT X OR4HE: s s I

ZOSHBR/PITOLNTNWS, LEL, ThitfRHSE @

BE - ERERWE Ik BRI LREHDEE N

T HRENEIII R A TIREE LTV, — |
ADT — 2 kKRN BORERR L FET 5 & CETRAQETR
WO TR T, RERICEGRR, £EY 27 OFHETF IV,

EFNNT~5 8 l
BRAEIATETL N
DDREF (& - RERHRAFH ZLEAVT. K h —j
HEY AIHE
4V B RUE 2 TR TBBERTREY RY, $4b

b, REBRSEHIh, BEEORBICHAIhTY ) &
Bo TOLDILTR® HNAHSHRIEIC A HHER — N
FEICR LT b, FRERTHS &b, BOENTHS &
DRHEBBH. BhobHEARESIC, BAV, &
ERMEICET 5 A7, BEREREE CERS
NTWBbDTHB, COZLYBBMT BT i, —g B4 RACEHTIHER)ZIREOTOER
DA CHHHED Y A7 X BB LT > 2T HRET
B55, Lbl. £EY A7 OFHES . RERGHE

#%. DDREF % ZicBILC & DEEREF Vs ks o -(mnan]_(aspemoangss)

SA— R HRETED LD, B2 - EWiRe = @5 Barazzons)lsararons)

BAYICEI LTS & LIS HMARETH B,

| aceewomems |

B5 BEMZECHTIHHR)XA/FEEOTDER

NHY—,
TUF 4y 2120 EPDF—4




7. BERYEEEL BRI SHIHIC

Bt Uz & S ITBUHR R BUHRH R, ZhiICH 35— BDOA 4« OBREOEB P UOREERICHA~T
RKEWVWEWSI AT, HEMNIRRNTH S, BR. TE. RELR LOTE TORSMR O mSHEDEOFIA
BETETHEAT S EHTFEIN, FIRCHTSBENLFEDIRENWILEELD L. ORI
BREREZ S ITBNE LxdhiTRbixvy, CODITE, F0DicWv, BRELICCWEVWDbh T
BHBRPBHBOY A7 I OWTEMRB G D BVFET, FENICHB LTS BHBPLETH S,
T, BBEFORVBEH, O, BARPETFANCHT2EBE LW CLBEEhs, COLDITE,
E9EB T AUOEF L LR LORT L O,

%7z, BHOSERIEEFC XV BSEROBEGHEDE = —BROA AT L VBIRLZDOBE DI LTV L
yBEh5,

SEM

1) EMPTF. PR, HEE  RSHRERBE. HHEB. 3 (1996)

2) ERITF : Blx/c LBEODOBHRE. EFEFEEE. BN (1997)

3) HEEMT. BT BALTSVRICBTAHEHRY A7 KR 5@EBOZE, BEXY A7 HRES (1993)
4) ERITF. RER—, SBEME: BUHRY A707 7872/ ARSWT. KR, 20, 267-273(1985)



Yyovavl FV/)T74VEBEIOLES oooe - -

2. FHHAHOEE

* BB X
BOHRER SRR A BTS2

The Initial Medical Activities at the Accident

Atsuo Akanuma
Division of Radiation Health, National Institute of Radiological Sciences
9-1 Anagawa 4-chome, Inage-ku, Chiba-shi 263 JAPAN

ABSTRACT —Medical activities at the initial phase after the accident and following medical
cares for the acutely exposed radition unjury patients are reviewed. The medical dispatch
team of the central soviet government responded promptly enough to arrive at the accident
site in 12 hours. The medical dispatch members were skillful enough to perform the
severity diagnosis of acutely exposed radiation injury patients judging from subjective
symptoms, which was essential in the initial medical activities. It was feasible to judge the
severity of acute radiation syndrome from the minimum lymphocyte count during the first five
days. Patients exposed with one Gray or more were treated in hospital and were closely
followed. The most important medical procedure was to prevent infections. In this kind of the
nuclear disaster acutely exposed patients have both radiation burns and acute radiation
syndrome, therefore, when the immune tolerance is strongly decreased in about three weeks
after exposures skin burns which are usually beta—burns break up and the skin allows
internal infections, which can often develop into bacterial sepsis. Bone marrow
transplantation, which have been often discussed for severely exposed patients was not

feasible. The most important treatment is the anti-infection treatment.
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Table—2 Relationship between the minimum lymphocyte i bOEMRORBIIM LV RETE
counts and estimated exposure dose.

Exposure dose reflects severity of lymphocytopenia. BTHoILEZONS,
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Table—3 Nuclear of patients with different degree of acute radiation injuries treated in Moscow and Kiev
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1) F V) T4 NERBEOREK Table-4 Pati'ents died from acute radiation _syndrome.
Estimated bone marrow dose, survival days and cause

death of 26 deceased cases from radiation.

The abbreviations stand for following.

ARS —acute radiation syndrome / Inf—infection /
HRF — heparo —renal failure / post tr sy —post traumatic
syndrome / Th b~—thermal burns / Sl-skin injury /
Ll - —lung injury / II-intestinal injury / Rl —renal
insufficiency / GVHD —graft versus host disease
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TRERIE L 258, DT HERE
T5, EEAECH > TOEPR

ARS HAEE fEGI FRESE Gy 4£FEK b7
I 33 4.1 96 Inf + HRF + SI
m 5 4.4 34 Inf + post tr sy
7 4.7 18 SI + post tr sy
24 3.7 23 Th b+ SI
25 5.7 16 Th b+ SI
28 6.4 48 Inf + GVHD
30 5.5 21 bleeding
34 5.8 48 RI + SI
v 1 6.6 25 Toxicity, RI
2 9.2 15 SI=LI
3 12.0 17 SI+1I
4 11.8 18 SI+ 11
6 7.5 86 Inf + GVHD
8 8.3 30 Toxicity = RI
9 9.7 23 SI =1LI
10 1.1 14 SI=1
12 9.3 24 LI+ SI
14 10.9 18 SI+ 11
15 10.5 14 SI+II
16 10.1 91 Inf + GVHD
17 10.0 18 SI+1II
20 12.4 17 SI+ 11
23 13.7 15 SI+II
26 12.5 20 SI+1I
27 8.3 24 LI
31 6.7 32 RI + cerbr
edema

Table—5 Exposure dose and herpes simplex, incidence
A correlation between exposure dose incidence rate
of herpes simplex was observed.

#E (Gy) NIVRABETERYIO 1 BEICRE L -HE
0—4.0 0

4.5-5.0 11

5.0—6.0 43

6.0—8.0 66.6

8.0—9.0 77.7
>9.0 100

Ph < EICRNSERPEBICHFREBALII 2V L L. %< DEGITHERY + —IVAD KR
BCTHRNEN ., 3~4 HBICHBIIZ AR 2B DA 0 BREOEECEDNLSEOR K b
7eb Ll SONWRADT—FIRSICHBLTHS, CORBEINV -7, BCBHERVEDOR
FRWH~4 HEL bW THRSBES RN T I5 - PEERY T > ORREE L, 5
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Table-6 Eye comlications from radiation

BB EIRLES - exposure.
Distinct eye changes due to exposure
BRIGEAZ2SCRATCRLPONZAB L are described in frequency (%)

D, ARPHEBRRTRIDTEN L, &858 & % SHEBSHIREORER

CHREWEORE T 5 & LI ORI EES I I I Ll

4~ 6B I > 2, MMM e JIRER 61 8.5 100 10

BRI 2 2 W3 ~ 209 8.9 100*
3) HILBEEEII17H0BEICR N, 10 4i14 (10~15H A)

~8HHKEN:, ChODBERIIGYULED AmERFOET - 18.6 100  100*

oF
BE<H LT, 8HELNBICENLT ZiE R
10Gy \F7M T ~ 06y WZ LT B, £IE oo 163 &7 10

BB EBROEICTy FUv 7, VTR fR s

VTR & DAFShicRBREcRhcE  (5~55ER)

RET VT I VBREBESTbhI, ﬂ%,giéﬁf - 488 9.2 100°
4) BHBHBEOCL~VNED 7 20BEICRMEMAK

- 4.6 52.4  100*

B[ M B3R - 32.6 74.4 100*
BRI » o BEIISERICELTAHREETDH (m8)
D, 2~3HDI HLICHBRALICED, BTHE BT E - 4.6 - 100
14 ~ 30 B CERED — <MD T 5, ME @8)
45 FE U DB B BTN A B o W LR it -oBe Bl

ICE D> TRET 5, FEARLIT 13 H08%E
CRELB, Thbd 7EBDOBEOFEARLEPEE
CEETH -7,
CNOLOREORBICIIBEOBEDIZNMC 1.2 ~ 15 KED 40 5~ 1 EORERREEY
Tolco BEPIMBOBESESD LEBE LB, 3o &0 LABEREDRIIR GNP -7,
BESRO - LB RITFREBRHN TR CHATE 5, WRBRENLZELE LTRELABET
BREROESE. MMREORE, HLEOBEAROhA, ChHDOBBEL UTIIHEREZTO &
HICHRER., B -—Fre, BRALSPERRM RS2 RE T ABKREN R2ERR AN, E
BEBA2~3EEL->HECT 5, £ RIIKPICEL 5,
5) ROIARTLOKCEELZHDERED - 70 HOBRRIZIBBOBEMICKELZE 7D, BEAN20%
TNVTVy BLVTSTy I A T4 Z2IVERRLE,

SRR - 4.6 23.5 100

E ORIZEEFIC 35\ T H BSHREFE OBNT & BRIIBHT  RORRAFIBE ORE DR EITEINTT
bhaZ 36N TWBE,F o/ 74V bBEEBRSNIEMIIZOREERIBONEL -7
Zh®x ix ) BB - 7o L W2 5, BFHANOREIRIBETRE CRERS D o 70 r R E BROMIT1:10
120 EShIc, LD LARICEE#BOBEIRE—DI NV -7 LTRBRBVESG -
Yoo BUE ORBOOAR LD A TN —TIFTBBEPELZONI, TV —THFRETICRLTH %,

B L EEEER. RERSHREOEEREICIIH G B3 5BIRE D - 1 DIZE 8 DML TH 5,
BRI OB A ZPTCRAE LS, BRIE LTE B &8, REESREL, BV TRPEPIC. 0



Table—-7 Grouping of the beta—burm patients.
According to the condition of exposure the beta—burn patients
are classed into four groups.(Adopted from: A. Barabanova and
D. Osanov, 1990)

TIRE  HEBE #2uk REEK

BER G G mkm o owm HR
I: 2.0—5.8 8.0—-10.0 — ~ Fk, 10 E1R,
BIXIE-B 60.0—90.0 25—28 NSV, 35 KEEREE
I: 4.0—-12.7 100.0 10-12 /HESv, 20 KiFgEsE
ELRLE-B 60%b. s.—

250.0 35  EEE, 20-30 FE
m: 9.0—14.0  200.0 5-10 #H3E, 12-15 2B%E
HtREERIE <
(HBh+)
V: 2.0-11.5  150.0— 25—30 H&E e,
B —300.0 RO/ Nii  EEMEIC

BFE, 25—30 L%

Table—8 Severity correlation of bone marrow syndrome and beta—burn.
A correlation was observed between severity of skin burn and
that of bone marrow syndrome.

B BERE SIS
ﬁ%ﬁf SO H  50—100% 10—50% 1-10%
BERERDOH
v 20 9 10 1
m 21 3 15 3
I 43 1 9 2
I 31 0 1 2
Total 115 56

Table—9 Cyclic development of skin burns.
According to the severity repeated erythemas were observed.

¥ K o @ T D

—& 1-2H 315EB
=%

(i) 5-8H 225
(E) 18—21H 34AED
Z Dtk 35—403i349—-60R 195E6]

HTHE, BB, BRMICERN,
FEFIC k- TR S OB Tidk
iPofCo

BEREE OERERITREH
K IR A, kOWL TH
%, ¥1H. 2FMICRR (—K
k) BEIhB, 3~4HEIZ
B2 TW5, 2RIKITERER
EFATIX5~8HAKENS
B, ZLOEFTIEI8~21H
BICRN S EEOREICLD,
EETiTetrER (1K),
K (LE). BER. &E
e (LE). 8%, BEEHR
(VEE) x5, BEOHETH
EEB e, 2~ 3 EREIEEER L
7-FEEBEFRILT 5, 6 ADA
HCIIEEOBRNEFEDOFIR T
22 ABRRAAETHAELR
Mol BEH & EEPRINCH
ELTCRROERAREI LTW
Too HWEBERIhOLORED
BETHH, CORMAIL2 1A
HORLDMAG3 » ABICRE
THEIRRBAROE HBEIC
B o7, BIRREKRHPES
REIDARTIC _EBAL L 225 5
Uik, ETEESRE
L. #8755, EFIICL->TiZ
BERCEELERT 5,

RO 40 X% L EBE % Z T 7EESIL, RBFBENREC Y, ZOERTFRLEPREL, ROLEELIES

TN - <SR VBMEELH-> TRICE- .

DX CHRMHBEEIHRELICK FERSD -7, BMEHRRIIFELAEIOHE -7z, KEOBRY
BERODLEETHS, REEZALZLLAREIIHEH T2 ~ 3EE-> 2, HEOBRBICIARESCEE
ROBHBPBETH - 7o, BxLHREA. N, BEREFNBAVOIL, VAFEY/ -V TV -
V. SThidEYWBRETOREREE Tl W THHHB. XAEDRNTH -7z, BERAOKEIIEIF
BEBRIVEY ERFRONENESERRS TH 5 PERPEESZE LRICR W, /U Wi a
FG=TVTREDODTHAB,. ThiELDEMICAVOhz, FREICOWTL DOFAD HROFEH
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VEEPLMDBEERBPVLETDH 5, FIRDIESPRNNIESE LEKITRECZD, 88 T5, JUF
Y avOBREPRAEHET 5,
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BEGI B 2. YW D 2 FEGNTIT » 7o i < BEEICE D 10 EESIICBEOFMER LT > T B, <4
7 OFMIAREED TH - 7

NV &R

BESHHITC EEOBRRICE L TERY 7O MYENEMBRSMIORRERY 2 D5 &, DT

Dk DITix5,
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Learned from Chernobyl Accident-Intervention

Hiroshi Yasuda
The 3rd Research Group, National Institute of Radiological Sciences
4-9-1 Anagawa, Inage—ku, Chiba 263, Japan

ABSTRACT -1t is considered that health and social damage as seen in the Chernobyl
accident could be avoided by establishing a clear framework for intervention against
contamination. The framework must be easy to understand to be accepted by all the people
concerned. This study presented a process of decision-making on countermeasures against a
regional -scale soil contamination. This process put an emphasis on 1) Clarification of
responsibility and intervention principles, 2) Application of probabilistic techniques into
individual dose estimation, 3) Reduction of social burden. Examples of decision-making were
also presented for a simulated ground surface contamination.

Fx /) TAVEE»S 10 FE0 %, B (summing up) ZHME LB« DSBS REH T
Baxhk, ZhoOREIC LY., ERBEOBELERIZZOEERES. HICHEDOHE - BEP D6 T
HAWEEE DEEOREFIREYEZHLILBVWTLEE LR EEH L DRMABRRINAY, 4E
WBRAL2DBEICHAD LAEEL L TR, RO2RZFEALIOL LTETFHI LN TERS:

- BRBALIC BT - 7% < DR (liquidator) PHUOFIE 31, 28 ABRSHEETRHET LA L
KRBTSR ABRABHICKESh, BELALAXKIZ., BN -BEYEBCREDEVWE O THE

BRMA P VABEL TR L

RBHBAKEELTIE, BREARTIIERED 2 RICHRS LEEETII L, #EOREI DWTISHOBE
HRICHE 2R N5 REITD 5.

COESUAERBRBPE L TCLES LBADO—2IT, [HA] K2 BBBRED/IDDIDECH (7
SAFVT) BPETEDP- I EBEFONDB, HIC. BLRRORBEZRE - BIRT 57007/ 0€R
BHL L TWAEDP - T LRIBELIRIRIER LT - o, —BIT. BEFRBRE LIBEITE. 56
HLHEBEDLREEBICRO L TREELAN L., BV REREICER TS EBERSNDB, BHF
O [HA] DR CTRBERBIC PP 2EBRE LT OBICETORIASLE U SWREESEETER,



1. 7747V 7IC20WT

BRI HHBICEA CTETRIBE L 5D, [TA] & [AAL LORBI%E ED X S BHLT
IO, LWD A TH%, ICRP Publ. 60% Cld, ADEBL, HETEEL M1TA) LBIZ 2E®T 5
BEROIAAJIC2HTERELTWA, ZL T, BRI 23763 [fTAl I LT, E4L-
x#Eft - BEREOIRAZERAIRELBHEL TS, —F, AL CBL TR, EYkeREBLD
2o0%FAI & L., BEOREREILAF I HABEENEFEY D LOTOTHELIZVWELTWS, £
LT AADEHRIT TERHRE ] CHE L, EREREDVOBAZAVTRELSTTEE LTSI,
Lo L, BOTRIMOBNMERICEWTUL, EZARICRA L GR LAOBRELBEATFHEINS,
FIZE, F o/ T4 VERERICTON CERFOEIRFRI. REREABL CWARiRFEIIS
[17%] Tiiwnh, ZOFFRIC L DBEROTK (ICHEDAROFHITL) PRHIETE A LBRTH LIEY
7 TAALl Eba L85, /. IAEA (BSS) i3, BB HEMETTA (authorized practice) DHEiE
ICHHBEITIL. BLIEEE [7A) AL, Z5THIThIT THAAL L LTRATASIEEZRELT
W5, LHL, VEBRSHE L CHERESTEBE > 2F V) T4 VEBRD X D%y — AT,
[BETA] OYIBIEGRE L LIFBIELONS,

DEDESF 2 V) T4 VEROEIH» 6. FHR—ORBEHFRFICEEL, T4 & THALl OKZ
ZEPNEL LEVWSHL DR TWEREHEZ L CE ZLBPREBELEDPNS, £ C, APE TR, HiE
I P EBBREDIZDDTENL T V— LT — 7 OBEX IS, BAKMICIE. QESAAZTD
P QFECHAAEZTOID. Q) ELZONAZRDBN, OEXKLLD I D>OERICEHRHL.

(1) RIEEEEAARROBREL

(2) MEFTE OERRVFEOHEA

(3) HAERABDER

DIREEERTHELICED., BBHERLBOBLICH P IBRREDT V- LT -7 %7 T,

2. MEEREE ST ARRIOBARE(L

FEBRICAE LHRBFRTL, ZOBKBERHFET 5, TORELTHRICET. HFAI X - THH
DORIx% [RE] OO R%EET 5 &, B&E - HHEERHISEREC 5 LBbh, T 52005
BRIGEEDT T, FAARRLLDHTRTO
AXEFGIRS T LHBELY, ZOD ) e o it
i3, IR LI HREREME, P2 LR
EREETHROLI-OOWHELT7 V- LT —

73567 LORABL T LERDS LR
bhs, T7xbb. COBRETORAIL. &K
DEDCEZONBENETHS @

[EDOREE FREIRERELZB L

ei2l, COBAOREREIL, ICRP #
HEOFRBRETIIL <, RARAICHAC Time (F5D
EEXNENETHOREN.RT 5, Fig. 1 Fig.1 An example of flexible dose limiation system.
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Neomp [¥D) 13, BKATEHE SIS,

— _1__ Csa.fe
CTTC Coge 3. BIMICTHE L, BECET2REV-V [Bq kg '] Th 5, FHEBEH M, [$1)
%, KA TEHHRSh S,
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Table—1 Parameter values used in the decision —making process.

Parameter definition value*
Th half -life by radioactive decay 30 [yl
Vg downward water velocity 740 [L m~%y~1]
Weott areal surface soil density 240 [kg m~%]
0, soil water content by weight 0.14 [L kg1]
Tise individual life expectancy 30 [y]
F.. couversion coeff. from radionuclide conc. in 3.06 x 10~ [Sv yr-1 per
surface soil to dose equivalent per resident Bq kg-1]
N esident number of residents 100 [man]
Megmp annual compensation cost per resident 50,000 [$ man-?! y-1]
A residential area 108 [m?]
Nuorker number of workers involved in cleanup 10 [man]

*The values of the v, and the , are taken from Hoffman and Baes';
the w,; USNRC'; and the Fy,, USDOEY.
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Influence of Radiation Exposure on Our Society and Epidemiological Study

Yasuhiko Yoshimoto
Division of Human Radiation Environment, National Institute of Radiological Sciences
4-9-1, Anagawa, Inage-ku, Chiba 263, Japan

ABSTRACT — A brief epidemiological review of risk assessment of radiation was discussed
with respect to two periods; before and after the establishment of the United Nations Scien-
tific Committee on the Effects of Atomic Radiation. Selected tapics were the studies of atom-
ic bomb survivors and people living in the contaminated areas due to Chernobyl nuclear pow-
er plant accident. An ethical view to ensure that potential social benefits of epidemiology are
maximized was emphasized as well as a scientific view. On the other hand it should be recog-
nized that there are the limitations of epidemiological studies on the basis of the observations
on man in which the animal — experimental setting generally cannot be controlled over. Inform-
ing people about the professional confidence and caution of radiation exposure is needed to
resolve social concern associated with low dose, low dose rate of radiation. Also there are
guidelines for the investigation of clusters of adverse health events. In the future an appropri-
ate strategy for decontamination might be expected to unusual radiation exposure as a conse-
quence of a nuclear power plant accident. Justification for the implementations can be deter-
mined only through the assessment of the effects both on the environment and health of hu-

mans after the accident.
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Some points of issue on risk assessment for radiation protection

Hidenori Yonehara
Division of Human Radiadon Environment, National Institute of Radiological Sciences

9-1, Anagawa—4—chome, Inage—ku, Chiba 263 Japan

ABSTRACT —1It has been reported that not only health effects directly induced by radiation
exposure but political, economic and social effects were caused in various ways by the Cher-
nobyl accident. Taking account of significance of these indirect effects of events with
radiadon exposure, risk assessment for radiation protection should be performed on the basis
of more comprehensive index of detriments. Relative magnitude of miseries which people per-
ceive could be useful for an unified index of harm. Because magnitude of miseries due to
different harmful events depends on personal sense of values and perception, it is necessary to
use average value of the magnitude which are examined with investigation by questionnaires.
There is a large uncertainty in estimating risks from exposure to low level radiation. If a risk
from some radiation exposure is possibly over estimated in order to take safety side for radi-
ation protection, a risk from other serious risk sources could be misesteemed. Therefore
these uncertainties should be considered appropriately in comparing risk for decision making.
For example, effect of indoor radon was estimated to be more serious than other natural radi-
ation sources in spite of large uncertainties in estimating risk. From such points of view, the

problems in a risk assessment for radiation protection were discussed.
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HER (P) iILESWTW5,

P = BEBAOHER+HILE X FEBIESAOHER
= F+k- -(1—-k)-(F/k)
F-(2-k)

ERICBWT, IEBFEPADEZR DT OVWTHILZDBRADBRREZRELS EWI FHEEE-> Tn5
B, TORIUZOWTIE, BH2 TRV,

ED &Sz, EAEE TR, BUHROBEZEICOW TR, £2TOREZRBRICL TWBICLA P2 6T,
EERICITEHRE D/ OORBHTERBICHEBFEBADEARTT % LI BADRER & BIEFEOHERD
AL TWABRET T, EBEOTARNADBICSHFLREL LD L SITEELT A2 OVWTEAKR
THERETIERL TR, 7o d X REFNEREFERHE. FZERD Y X7 ERO /D OB SBAE
BERNARETTHEE. SRTHEANEECLLIEECHNARCLVF A LSBAELTFRL T, EY
ILETWEBRERZTOILESD S, JAEA ORLY Y — XY Cil, BERREXBFHEO—D L LTEHE
MRS H (multiattribute utility analysis) ZHRE L TVWBEH, ZOALT—-FD>H, fHikd LT,
E#IhABEABICEHDOY A2 *| RORBH D, Fe LTI, BABIUCEHAOKEY AV *| &
A #HEoRE. BAORE. HRICLATRE, FERBEOVARY * 2EFTn5B, TD>H * HAED
Wb DINEEMICERLTERERTHY ., ZhUADIDORIEELPEEL Ih, EXHAICTRYED
L LTwW5, FEROHEMMZEER #¥IE T 208 H 5 & LTWAR, BEMEHEIIRIh T\
Wo TDEDICHE— LAHBREZER T A2HERICOVWTUL, FRBEL I TV,

2. EDEECOVTORE

BAEDLZAH, BEZFHET 57-0DEDHKEIT L VEENICERILATEEZ DD & L THEGIRE LY
BHRIRAZ EAECHRL D ENBEL LTEZON TS, BPEOAREOERAEICE W
TRERRY TH—RAROEDRE L LTI FHENOBHRABUTH L EERL TS, LoL.,
HFHBPRICEVTUL, BERTEZEOREE L TEY, RACARL WA CEEINGMN L5, &
7B BEREKIC OV L, AR XABERNR L LEB, BT EABRRKZ LEA ST TFHEish5
BEDDHLICHESD S, S OIK4BEEECHMNLEELERN TR EIELLE2
BIFNRELE, E-hODREORE IRLT LAEDEOKE X LERIICHATS Lidv2ik
VW, —BHICEZTC, FROBFLBE CORELFETESEFR TORCTR I VEFETORET I D
BESAXLRD, $o, BDABEAOETR., AART TR, FREPBE., HRA P ESICHERZR
Ed, RBREOAR. BB CORIDKAE IR k2 REMIC L > T, FEPLHENOPBIIKE
BT TH5,

Ak, ELWS LD, BHENTEREZESDOTHY, fiziE, BETHIERAAL > THELR
B L > TR BEHNER AT ML, ELidnbhy, BREVEL. RENPELEHKHICIT
ABEBRERER LS DDOTH Y, ZTOAEJIFHNERORE (FEE) TREE, Hi—3hiE
DI|ELZY D 5,



BHEBERITHTHHROFBOREIRETHERL LTR, XORRIH T HBEAOERE ZiEFT 5
FHEREZ OGNS, BREXEDOLIICERBRTHPEMETHSH, DLBFRICNTHEREEREL L
HABESLHESE R CORETRET 5 HESELONS, L LIOERER, MR, BT
THY. BAOMER. EBRRE, HAHEBICL-> (ZRBD ST Ch5, EROEES T3 2BRIC
i, B TBRICRH T HHFEMAOPHNLEREEZ RO T, TheREOHENRIEKE S W 57
DOXKPET -2 LTHWAZ ERFRETHS D, ¥72I0 XS FREOHEMER, ETh~7 ICRP
RBIEESHREOBBMERE - HM T 58T > TOWBIEBIHBADEAIFICHFIATE B,

3. BRET 75— MRE

BT EREOKEXORLAFCET BIEOOX L ZOBE LTS 0IC, FHRNICERL TV
r— MREET - co HEROAMREFRBICE T 5B 104 (& THEE), k84 BrREL
FEEYBE) XA VvV FAIEE 1 E2OH 19 BRI OWTH LITRT L5 4« DREOHMNR KX
TV - MREERT- T

EROMRA A & 3T, KBTI BRSLEMICHMAOBER CRAEFH TIRC LIcHa 2 8%
L. ZOROEFOKE ST 1
& LB B O EROKX BEOHNP KX EIIO>VWTDT /7 — |
&3k, ZDOERD < Bk

JURBHOREHR TN 1 IR

s B0 RE TR BESLEINCMAORE CERLTAEFH TR Ko 72B
TB~J D9 OHRICOVWTH EEFBEELTTE, BEWAER Cav7) PRIPMETZALTTEY,
L7z, BROEMIRZ I | 2ABAOBROBAIHIET 5BESLIMNCREBE X LTERLAVSEY

Wit FOAEX LigDE | BALTTEW

é?%ﬁ?% J: 5 b: Lto E% %’ﬁ@ﬁ < ﬂﬁiﬁ ( ) ff—"

DMK E IR EDESIT Ll | emeszm ) 7iF
FRTHPREERMETES | pge i BEreATERETE ko ABADEBOKE S FHOKE X
B, FEEEIN2. MR | PRORITRILEDISIREHL LT, ZThEHBRLTUTOE %« OB

.y . HIZOWT, BEROAXEIZHADOAZE (ALHAT). BOEE (A¥y—1LD
FEDCAOEREMORIT | oy mL. ZHos 0. RaRESELTLTF S0,
FHS5 L. BREESICRL

CREHEE L EORGE Ly | BACTEAHRELESS

i ( ) B R (5 - &), B ( ). HE - BEE

EROE I ( )
D, ThizB{ DOBREN, % RABAEZE  ( ) HH
FEBOKE S LG CH LD INRNRRNENE
FROTHD, ThrAOXRE
PEBORXTGRLIZEEZD
- . BRAL-FER

N3, COROWT, BH | A gorgsiic L85 (X)) F. AANERC—ERARET S
DAFIZTERBBHETH - 7, B. F¥L0E% G. RABHRKC—HEARTS

] | C FEABIBTEART S H. AADBADHS AR T4
- KBEREDOEIE L Lo, Bt
FHEFOERBTIE. F#0 | D. EBBOIE I. 10 FH%EEcE>
BTk BEBE AR b\ | B RADRACEMART % 7. 1000 7 >
SEEARONBLERZIK B1 EEOHMNKE & EHBHOT L or— b



— + , + +
E T i T T T ° : o ifc a o
1000 f ; i o av
; ? x84 {|x s
Y@, + B
_,..i . an” aB”
) - i 85k
TR i O )
E [a] =] Fﬁ
ﬁ 01 g.’gs— r""‘r": Y x5
e E ‘I t él )] ﬁ%‘ Ll
® 0.001 E A 3
< J R RN
4 3
10°°
107 = 107 £
B C D E F G H I J B C D E F G H | J
K2 FROKEE (AOER) H3 EREOKEE (BOEZX)
60 T ——r —rrr —rr TN WL D AL B HER B
T T T T T g: o 105 ; -+ § +§ li gc 2]
; G0 : i i (%8«
50 : e OB o ’jj 1000 | ; g:“t! % %ﬂ 1|F8.
407 : R = -~ |e 0
40 | % Ny ] Egi 10 rﬁ:} 5 g %‘ : ("0
h O B ol
# a0 | T R S W *x-- o] BER 01 E B @ %;;{
F i P :
= ] | 0.001 ’ L
20 | —of-o|—a R N N ; ‘
C 3 10 P
N INANONNRNES . =
[ ° +¥ [ - o ] 1
ok o | g B o : : 10° E
A BCDE F G H I J A B CDE F G H I J
B4 EHROGE< M (¥ Bs5 BEOKZZ (PERxHR)
et ,.i e —
107 —
P L LT e | - S — — o Bif
o : s ik
S84 10%
8000 TE T s o
e 0O R N B
ma,| > -
o 6000 = ?; 1000
Iz o 2% u xlé(:‘
4000 g 10
u . gL
2000 (=& * 2 : 0.1
950 . ag . ;
o o @
- ﬁ 0.001 daust 21 rond o Luas i AL 20 INL:T R STEVT WO W
|

A B C DE F G H 10° 107 10° 0.001 01 10 1000 10°

ERORES (1548 - HER x )
6 RIBEFZLE (HA) 7 EROKXE S OHELRBEFLEOEE

SRfEERTHERB Y. KRTHBEOERICRIERD 5 2 L Bhbh o2z, FHHBWIEWERBICK
LT, RRBZVWOTHE CH SRS D 505, FHROBTL EXEDADR DA ELEREOE
R ERIIMONERD S,

REFR, FHEESRE T 20IC MKET 58, ZOPRIKOWTORESRE LN 4 LR T, T
COMBRZERT 5 L. BREOBRRNELERE RS T2 HENE L DN A, BRNE I, &=
RICEVERTHDHLE2LNAHOT, I THRAOERICHEERE LAEIC>WTRS5 TR, £F
RIHF HBHBFEEICOWTR6 IR L, B 5 TR L7 < B8 &\ S5 3988 b i3 5 RS 85



EOMBEIZOWT, 7R L7,

P EORESRIL. SREMAOY Vv IVEDBEEIT/NS T840, BENRELRE - E£-ICET
AHDTH S EEZ RTINS WHE, HRPNEEROXE IICATHR AR, BAORKLAFICLS
EHOEHRKREL. F. BT L LAERDIZNIEHLL TRV BT P77z, L L, BHR
BROFEESHILHRTHI LTI Y, BETHHGORBICETABEADOELO>EHBAIRB L
BRETH Y. AREFAOBREZXEEATH-DDBEE L THWA I LATETHSEELOND, /-
L. COEITEREILODVUL, 2<{ B4 ADEBHNEREICLHDDTH S, 6, HAED ICRP
DEABED LS. BHA—RBOETHREORERICEADTZITS 2 LiX, BETH S, ThZThoOfTs
PAALOWTERRELZT OB, ZTORBEFADOOWTOPEHNLERELZ T V7 — MRRICE DR
DT, ZORREHAWTEARDTZTD L WO HETERALERD S,

I HHRDY R 75FHEFE L ZOMER

1. BOREEOFME

AR EIC IS WTE, BAED L CABEIPBEL THHBREV X7 DR EE > TWBH, BrOWT
BRI L AT 2 HE T 2B PHEREIT LMD U A7 LOREET S -DICiE. SFEEORE
BB ETDS, CNETOBRMERY A7 OHER. ZICHAECTHEREZPLICTOR TR, VAZFH
EFNVID2WVWTUL, BERIC X B BARTHBRREDOBAFECICEIICBINS W AT TV & BEHR
K EBBARCPAFRE CRE THBAR—EDEEGTHEMT SEFETNVBHAVWONTWVWS, H8IC
AT EIICTNDHDETIE, PAFREOREDRE

BELOERIC OV TiE, BMLI N2 b D TH- sigky BRETIV
7o CHETORBHEBEDOEFRETIE. £2TO
FERITOVTHR Y A7 B—E THAERET NS
IDFEETHEINTELY, AOMATIE, H
BV A7 BETOREERICB W T—E TR RV
EDBBALPITE - TELY, TLBFETOFIT I,
FHOBRBEL ZBH LV HMEY B, &
NHOFEOMR A TRIEKS U X7 FRET VO
BESNETH S, SOIBESAFEEOET IV #WE£<

EThBH, PAREORRSMAEHTreL B8 U ZAIFAEFILICET SHARTHEED
DRETH D, Tic, FOWEL LTHGEERLYH TR

EREREA R 57201, FRALOM A OFHREHRRICE T 5 HRPL AR OBHRSNE & 72
b, IbIZ, ETRNRAL NV EENLEFREOREAEATA-0ICE, BAORE., BEBHIC X588
PERCERBICER Y X TREL COLRBABRORESNE L5,

BAFECHEE

2. EREHL DU X7

AR EL, EEREOTIIZNEE LTWAH, ERICERE COFIT TORRALELE
BRWICBETAOIIRETH S, ZI T, VAZFHEICOW T, BRETCORENEOBREINETS
CEEDHEETHI LD, BAEDLIAH, RIBHBRECKT 2EFREOERICLS L. RERILE



fRiZ. B (LEFL) », BE——®k LQEFN) R E2DLSREFNVBEETHMIHATEY,
ERPRICEVTH, BROFEFIEVRREBET S LICIBRBB DT, BRTOEBREFII
DY ALY FHE. ABHEBOA N = ZLOREBRERMD ANT, BRED, LOSHFRIT I HRICEDL L
BBV, TNETHTF VN OEEE COERBRERIT  ORE —SRBRMBH O/ DOWRPIER
KON TW5ED, BESFET S L em BT HHAERID LD, ERELTRTI03H 5, BAI,
SBMEOBRERETRIET S LB 2 DBHMETAEET A LBEOWETRIN T\ 5, B
BROVATH, BUHRBEROFERTRWHERE 2 bh, FIEREHII CTRUORSPAERLD
BEAHEPHEDROBELBHRFOFEBLREVWEEZDNEDT, BUHEOREEER (PC: Proba-
bility of causation) #IEHEICFHE S 2 BRBEHRDB S5, O LI, ERERHBEOV X7 #5HE T 55
EHid. RO 7 7 2 H3%  ERLFHEIARTETH 5, UAZHBICKET BBEOFE % & ¥ ERIR
FTIEIREY, R=ZA54V BEREICET 5) REREOETHPLMD I AZFEDY AT DOXEI LDOH
BETV. VAT OEBRZHET 5 LA,

3. VRI/FHBEICHITIREDHME-BAT F-DF5—X

BARS FVOREIL. MK TRA VXL ERE Lz TW5, FIXITKETIH, EPA &
BRET) 2. BRCHLS FVOBRERZFRZ B-OOEREH#1T- -FE. 5 FVEEREVWEE
DERBRE LD, SEOBAEMT TS FVRBEDEBOLOOEBHBA LY, BETELXT-
20, BREETHRELEDKERHLSHPENE L, LAL, BERELTOWBHiBADS L EOR
ERBANT FUICL2HONRKATHTH S, HENREEOKE IIY A7 HEDER L ZO/KRE
BERBEDIDIKRTEDBEDEVIVAIN—ETY a VIEKELKELTWSE EEZDNS, 5 FV
DY A7 T, FUOBEEFR» LBLNAY A7 HRE WBARER /WLM) »5HEETS Hikd
SFEMED CEEETOSSBOREREY BV B EMECRERREEOFEEREL Y1 6B N
DA GEE EBARER IGy) R UL TY AT R HET HHELD 20207 Ju—FRRAINTE,
L Ui Cld. ICRPPublication65 7% & CTd. MEFHEH» 507 71 —FICBW TRAHARERRS
72h, BEF—ZPLDT /O —FOFEBEBRTHLEICR> TETWS, SILUOEETF—XICLbY
A7 R B TINS5 Z LORYKIZE W TH, VR REOF OBEBRRADEA X
VI L REBEHROELHEOMBEOMIC, FLILTOEKXOHEITL LRBRICHTH—BAOHFIT T
BBETNGA—FOEROMBRD 5, R E—WADER LT, RERFOEREDENWIC L HHE
THEOE L RERIC BT AEMPBFNOBROER, SOKER, B4DOHA, BHHA MV ALY
DEBART RLRBOBHARFICE W TEH L OERDPEEL., U AT REONMEOBRIC K ERBAELELS
THEELAD ST L Th b, —H. BEFE» SO7 /0 —FITEW T, T ABOHRBREICKIT ST
FVIRBB O ERIIERT 5 2 L ABD THRETH 5 - OFRIETTFMC & > TEHEIh TV B R,
SEZICIE L5 FVBRBREOKEOMTEED L MKTIIC & - TR Bhh 5 E4 LK EMEOME
PE X EOBRB DN, REOBRBBMEOHEBREIIZIREVEEXZONTWS, k2K
PHERERICHEETEZE LTh, EPRBICE BV ATHERY A7 OHBRTONL5E. Bt
HERBEZR L/EPZOEFHEBOREIZRTREL L THVWLNTWAS L CACIKELZMELD
b, 1A T LI, TNETIC a RBHERIC L 5EW¥ENREL (RBE) 1IZBIL T < OERF
EHTON TR, a8 RBE 3WA A, PEORE, BEOIXNF - LI L->TKEL



Rird, CORTHHALHZ K SIC. RBE OfEid, 0.68 6 11 BEF TOXBIES DS, BBA LK
LEEES BB LBOND FSVAT 5 — A=V a VEEILEWTH, 220 I X TOXREREHELD 5,
FIHRER, BEV NV ERHEFHIC L > TORELERTHERHLRICIN TS, BEFHRWTE
FRES. TTRBUHRBIEIC S W TREREZREL. Th AV THERERLT S LDICERI N,
ZD7H, a ROBSHRITESRE L L TLLM0O RBE Offi% & > T 20 RARAI N EELDH, O
fEiX, ROMBEICRL 2506 10 EARZWHETHSTEREDD S, ChETRLNZMELX)IVD RBE
EBZDEEADRPALCS TR ELP EDPBARATH LB, U RA7FHED-DDOBEHEE %17 D BRIC
3. BHBHERREZOTEAVEO TR, BERLNTVWHARL L, BT NT A —F DK
)R L CRERR ) IEFER(ED RBE #R®D, SHLIBEERAR LD DWHERTUHESD S,

DLEIZRR/A L SICT FvoU RA7FHEICBWTE. 2D RALZETFAEATEY., 2V KEE
RiFiz L CWAHHREE DD S, ETHRRCESICKETR S FVBRICK D KEhtAMERT &R
LD, SRETFREZRELICH, VAZFHAEDORESKEWT F/ED MOV A7 FROERICTFHE%E
BI2TNRETH->7chd L, COLD 2B, hOBRSREDOEE CIRINS>HI LT, #
1T ORBILDI=DITY A7 DHEETOBRIC, TNThDY ATHEEDREOKREZDEVWEED LD
ICEYE T B 013 BSBREOSBORELLEZ LN S,

1 HMRZAVAERRICL D aROEMFHRRL (RBE)

i} B HREHRIR M B h K il g s RBE m r &

HRREFE Po-210 human in vitro 2.5 — 6.0 Baredsen et al.9
i g 4 Chinese hamster in vitro 3 — 5 Baredsen et al.9
Pu-238 Chinese hamster in vitro 7 —10 Barnhart and Cox?”
Pu-238 Chinese hamster in vitro 3 — 5 Thacker et al.?

RARERR Pu-238 Chinese hamster in vitro 7 —10 Barnhart and Cox?
Pu-238 Chinese hamster in vitro 3.5 — 5.8 Thacker et al.9

FPSVARTZ x— A=  Eaf mouse in vitro 2 Lloyd et al.9
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Social Effects of the Tokyo Photochemical Smog and Occupational Lead Poisoning

Shunichi Araki and Mutsuhiro Nakao
Department of Public Health, School of Medicine, University of Tokyo
Hongo, Bunkyo-ku, Tokyo 113, Japan

ABSTRACT —Social effects of the Tokyo photochemical smog and occupational lead poisoning
were discussed based on our past studies. A total of 16 junior high school students of the so—
called “Photochemical air pollution in Tokyo” were admitted to a hospital on June 1, 1972,
because of carpopedal spasm, tingling paresthesias, dyspnea, ocular irritation and anxiety
state. Physical and laboratory examinations disclosed tetany and unconsciousness induced by
respiratory alkalosis. Otherwise, low—grade fever, mild leucocytosis and transient proteinuria
were noted. The atmospheric concentrations of nitric oxide (NO) and nitrous dioxide (NO,),
examined four months later, were extremely high at the school and its environs. Later study
also disclosed dysfunction of alveolar —arterial gas exchange in those children. It was concluded
that anxiety reaction, precipitated by the physical effects of photochemical oxidants and
athletic performance, possibly led to many outbreaks of mass psychogenic systemic illness
(hyperventilation syndrome) among school children.

Medical consultation rates were compared berween 346 male lead workers and two groups
of non-lead workers (317 and 327 males) in a newspaper company where a serious industrial
dispute took place over health effects of lead. Maximal blood lead concentrations (PbBs)
ranged from 0.1pgmol/kg to 3.6umol/kg (74ug/100g) with an average of 1.3umol/kg in the
past three years. The consultation rate of lead workers was significantly higher than that of
both the non-lead workers, when the number of workers who consulted physicians or
dentists once or more for a year per 100 workers (general consultation rate) was compared.
Disease —specific consultation rates were also higher in lead workers for seven categories of
diseases and injuries such as hypertensive disease and peptic ulcers. When lead workers
were divided into three groups by PbB or erythrocytes delta—aminolevulinic acid dehydratase
(ALAD) levels, however, no significantly high rate was found in the higher PbB groups nor

— 100 —



lower ALAD groups in terms of general and disease — specific consultation rates. It was concluded
that the industrial dispute might have been a major cause of the high consultation rate of lead
workers.

It was emphasized that evaluation of environmental and psychosocial factors and of the
physical, mental and behavioral effects of those factors together with an epidemiological

study are essential for a control of social effects of environmental pollution.
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Table - 1 Atomospheric concentrations of nitric acid and nitrous dioxide for a week {1972)¥

atmospheric concentrations (ppm/day) Nitric oxide (NO) Nitrous dioxide (NO,)
locations mean range mean range
Junior high school 0.091 | 0.041-0.160 | 0.090 | 0.061-0.134
Air port, adjacent 0.121 | 0.037-0.188 | 0.076 | 0.037-0.112
Kohjia health center, 1.4km apart 0.048 0.025-0.088 0.028 0.025-0.031
Control district (Setagaya) 0.044 | 0.017-0.068 | 0.032 0.025-0.043
Control district (Johto) 0.054 | 0.039-0.085 | 0.043 | 0.033-0.064

(Tokyo Metropolitan Research Institute for Environmental Protection, 1973)
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Sixteen School Children?

Symptoms

Number

Chest discomfort
Headache

Tachypnea

Excited condition
Paresthesia

Xerostomia

Chill

Ocular irritation
Lacrimation

Dizziness

Staggering gait

Nausea

Paralysis of limbs and trunk
Consciousness disturbance
Pain in the extremities
Abdominal discomfort
Coolness in the extremities
Muscular rigidity

Blurred vision

Throat soreness

Nasal irritation

13
13
12
12
11
1

©
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Table—3 The alveolar —arterial oxygen tension difference (AaDO,) and alveolar oxygen tension (Pa0,)
calculated from the tensions of oxygen and carbon dioxide in the arterial blood (PaO, and
PaCO,) in school children, and comparisons with two control groups®

. Pa0O PaCO AaDO. Pa0 H of
Children | Sex Age (torr§ (torr)2 (torr)z (ton; artefial blood
1 F 12 80.0 35.0 30.1 110.1 7.425
2 F 12 88.0 39.5 16.9 104.9 7.395
3 F 12 84.0 46.0 13.3 97.3 7.430
4 F 13 88.5 35.0 21.6 110.1 7.415
5 F 13 91.5 33.7 20.1 111.6 7.395
6 F 13 94.0 36.0 14.9 108.9 7.415
7 F 13 95.0 41.0 8.1 103.1 7.445
8 F 13 92.0 33.5 19.8 111.8 7.455
9 F 13 100.0 41.0 3.1 103.1 7.445
10 F 13 88.0 38.0 18.6 106.6 7.390
11 F 14 90.5 33.0 21.9 112.4 7.386
12 F 15 94.0 34.5 16.7 110.7 7.440
13 M 12 76.5 36.0 32.4 108.9 7.410
14 M 12 98.0 30.5 17.3 115.3 7.455
15 M 13 82.0 33.5 29.8 111.8 7.420
16 M 14 86.0 37.5 21.1 107.2 7.410
Mean (standard deviation) 89.3(6.5) 36.5(3.9) 19.1(7.6) 108.4(4.5) 7.421(0.023)

Control group 1t 97.0*** 38.9* 6.2%** — —
Control group 2} 95.5(3.7)** 37.1(1.6) 9.4(4.8)*** | 104.91.7)** | 7.39(0.01)***
t Mean value.

¥ Mean value (standard deviation in parenthesis).
®, %% *** Different from the mean in present group of children at p < 0.05, < 0.01 and < 0.001,
respectivaly (statistical methods as in the text).

1970 ~ 72 FOHATEIC B, BREICHRRE LA LFERTy ZICBEE L2 FHEOWRETHERA %
Table 42 (BT 5, 1972406 A 1 Bi3. o0 0BHF CTARFRAF V¥ MEES 0.1ppm LUTF
TH- TS hrb O T, FEM 16 A2 a8l 122 AP [RRAEy 7| OFEEZI - LREIhis,
RERBAEPFRFTOREIC & D Al b UICHEE L AR REREEOR P —ILERBE S & -
el bk RPREROSBOEE EBERAROPIBE, BHMARR, Rzl itk Riik
HALFEREy FHERBB -1 EZ DNz, SLICAKRERIC LSRIEOHEANIC LS5 KEOHFRMED
BRABE 2 bNhiz, TV VRZBILERIC L AHROBE. BIESICTIIMRE L LFHMR 2B 350
T, SEOBEEFDEAN N bOWEDOBIOBEL TH - - LZBREShi,

E£RAOLEM S E% B (Mass Psychogenic Systemic Illness) 1%, FERLBELUBBRLR T, B
Bz DEMERRE CORIET 5, SEDEFAOREEZER TS L. TORFILERTIC L 5FRET
VAHE =Y AT, EREREICSEEMAICEW TR T VA0 -V RICERT 5 LBbh 575 = — L B#E
ERRbN, SEOEMREDES. FHEFL/AEEPRBE CTERHICL T SRAEDFT—AD
TAEESRNRRSERF AR LI LB E T ko7, BRXORFEZRITRAEZL, B2
BOF et LA VVOFRKIC & » CRRSKIEERFPERICER - - 2E 2 bh,

LEX D, HLELXFVFY ML BROHGFERTLRICZTFY, EBC LS5 BIBEDOEKANLE
2o THBOEEICBRTIERS (Hyperventilation syndrome) BRIE L7z L iSRS 1720

1970 f£LItk, TR A€y 7| PAFHR CEELHAME L Lo o, BAOMX? BRRINH%
TREMADLEMEBOBE Z ERICHE LRI d - e COERICE. EFIRPE»DLEWE
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Table—4 Major Epidemics of Acute Systemic Neurobehavioral lliiness Associated with Photochemical
Air Pollution in Groups of School Children during 1970-1972 in Japan?

Air Air oxidant No. cases
temperature concentration Circumstances (sex; school Principal symptoms
Date Time* (T) (ppm) (location) status) 1 and signs
Jul 18, ’70 § Noon 30-32 0.26 Baseball, 43 (F; S) Unconsciousness, rigidity of extremities,
swimming etc. dyspnea, ocular irritation
(Tokyo)
Aug 8, '71 1lam-6pm 32 0.10 Swimming 6 (1M, 5F; S) Paresthesia in extremities
(Tokyo)
Aug 27,71 2pm BX] 0.18 Baseball mmhp Paresthesia in extremities, dyspnea,
(Osaka) ocular irritation, sore throat
Aug 27,71 2:30pm 33 0.18 Baseball 12 (F; S) Consciousness disturbance, paresthesia,
(Osaka) ocular irritation, sore throat
Jun 1, ’72 1-2pm P2 0.05)# Athletic 16 (4M, 12F;]) Consciousness disturbance, tetany,
performance dyspnea, ocular irrtation, respiratory
(Tokyo) alkalosis
Jul- Aug, 72 ? 31-32 0.11-0.21 Physical 10 (F; C, S, J) Consciousness disturbance, convulsion,
exercise accoucheur’s hand, ocular irritation,
(Tokyo) sore throat

* The weather was fine in all epidemics.

t The concentration of nitrogen dioxide (NO,) is not included.

1 M = male, F = female; J = junior high school, S = senior high school, C = college.

§ Approximately 6,000 citizens in Tokyo voluntarily notified of their suspected illness.

# Meaxured at a 1.4-km—leeward monitoring station; the concentrations of the oxides of nitrogen, when measured 4 months
later, were high (0.090 and 0.091 ppm for NO, and NO, respectively).

OB ICEALBRAP WVEREEDEFXICAZRTEL o722 &, BLUBELZT - FHRECERESRY
ERADSNNVEESZEHPHLME T —, dLARTERCHFE LA ZWVWETREED - /-2 LHi—
@k%i Bh?’to

3. FAUBIDHELEN & RIEEEORBEORM -

BEIEOT vF/ v 7 LTHEDh BT IVFIVBRBHEK AT A & LTARRICHH I 5 70— 300
AR AERC LTWA I 28, ABOES FEERREFRMEL LTE BT TEXLY BEXT
b, 1970 EICEAMETEL L LCEVE— Y a FVICEBEEINY, COEHICEEL T, BERHIBK
DOFAMETOKXED 26 3 km BENI- & TAHINMET 5D HAFHERICHE T, SHPBITETSH LY
BERHEHERC D, B IEEEE. OB, RSB T ARFEEEORBREBE~OZZRAEM L,
AR, CORBROMMPBHFEHFOEENTHEOBRETH 5. HOGRTEHRES LUEAD
EERNOHETHHDEBITLIDDTH S,

BZeid. 1971 FICBBORTERIES B B A > TESR, 3EM EHFEHFBEV T ZOFHH
# GEpAH) BB T HBETFORMEEESLA (LED 346 A, FHEMR IS T) LBTOFBERE2
B (GoXfr%d 317 A, WREEMEEE 329 A, A&34, 30 %) ZRHRICToN, SHIEEZDEE IEM
OMmARDRAIEIX 2 ~ 74 ¢ g/100g, F# 27 p g/100g TH -7, 1974 £ 1 EHIC 1 BLA LERE
T3 RBEMZ 22 LcfFEE 100 AU D DOARBREZRE LGHESN: (MEZZLTH1IA
LEE), BxORFEHNOZLRARCERIN.,

Table 5% ICRTEEE L IRAFELEORZDR LERNOZLER LR T, BIFREIIRGIFRED2S
V=i, BZ2RIERR. BEA. BE. ROKMB. HERE. EERFOHRNIOZZ
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Table—5 General and disease —specific consultation rates per 100 workers for a year®

General and discase—-specific consultations Lead Non-1lead workers
workers . .
Forwarding Printing -
workers machine
workers
General consultation 87.0 72.6*** 76.9%**
Disease —specific consultaation?
I. Infective and parasitic diseases (001-039)
1. Tubeaculosis (010-018) 0.9 2.2%%* 2.7**
2. Tinea pedis and other dermatophytosis (110) 15.6 11.0 17.0
3. Others 1.7 1.0 2.4
. Neoplasms (140-239)
4. Malignant neoplasms (140 -208,0230-234) 0.0 0.0 0.0
5. Benign neoplasms and others 0.0 0.0 0.9
M. Endocrine,nutritional, metabolic and immunological diseases
(240-279)
6 . Diabetes mellitus (250) 5.8 2.8 2.4*
7 . Others 0.6 1.3 2.4
V. Diseases of blood and bolld—forming organs (280 —289)
8. Anemias (280-285) 0.3 1.0 0.0
9. Others 0.3 0.3 0.3
V. Mental disorders (290 -319)
10. Mental Disorders (290-319) 1.5 1.0 2.7
V. Diseases of nervous system and sense organs (320-389)
11. Diseases of central nervous system except spinal cord ‘ 0.0 0.0 0.0
(320-334, 337-349)
12. Diseases of spinal cord and peripheral nerves 5.2 5.4 4.0
(335, 336, 350-359)
13. Diseases of eye (360—379) 24.3 15.1%** 22.2
14. Diseases of ear and mastoid process (380-389) 8.7 4.7 10.3
VI. Diseases of circulatory system (390 -459)
15. Hypertensive disease (401-405) 9.8 4.7* 6.1
16. Isghemic heart disease (410-—414) 1.2 0.0 1.2
17. Cerebrovascular disease (430-438) 0.0 0.3 0.6
18. Hemorrhoids (455) 3.2 7.9* 2.4
19. Others 3.5 2.2 2.4

VI. Diseases of respiratory system (460-519)

20. Acute respiratory infections (460—466) 55.5 49.8 62.0
21. Pneumonia, bronchitis, emphysema and asthma (480 —496) 1.5 5.1 6.7**
22. Others 6.9 6.6 6.7
K. Diseases of digestive system (520~579)

23. Diseases of teeth and supporting strucres (520—525) 37.0 24.9%* 31.3
24. Peptic ulcer (531-534) 5.8 4.4 1.2%*
25. Other gastroduodenal diseases (535-537) 12.4 12.3 14.9
26. Appendictis (540-543) 0.0 0.0 1.8+
27. Discases of liver, gall bladder and pancreas (570-577) 5.2 3.2 4.6
28. Others 13.3 6.3** 14.0
X. Diseases of genito—urinary system (580—-629)

29. Nephritis and nephrosis (580 —-589) 0.6 0.6 0.3
30. Others 4.1 6.0 2.1
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Table — 5 (continued)

General and discase —specific consultations Lead Non-lead workers
workers . . .
For wording  Printing-
workers machine
workers
X0. Diseases of skin and subcutaneous tissue (680— 709)
31. Diseases of skin and subcutaneous tissue (680—709) 21.7 13.3*%* 16.4
Y. Diseases of musculoskeletal system anf connective tissue
(710-739)
32. Diseases of musculoskeletal system anf connective tissue 11.6 12.0 13.9
(710-739)
IIV. Congenital anomalies (740 —759)
33. Congenital anomalies (740-759) 0.0 0.3 0.0
XVl. Symptoms and ill-defined conditions (780~ 799)
34. Abdominal pain (789.0) 0.3 0.3 0.3
35. Others 16.2 9.5* 12.2
IWI. Injuries and poisonings (809—999)
36. Injuries and poisonings (809 —999) 24.3 29.3 23.7

a XI. Complications of pregnancy, childbirth puerperium (630-676) and XV. Certain causes of perinatal morbidity
and mortality (760—779) are excluded

() Disease number in International Classification of Diseases (WHO)

*, ** and*** The difference from lead workers is significant (P < 0.05, 0.01 and 0.001, respectively, in chi-square
test with Yates’ correction)

Table—6 Lead workers by three levels of blood lead (PbB) or delta—aminolevulinic acid dehydratase
activity in erythrocytes (ALAD)®

PbB groups PbB No. of Age (yr) Smoking Alcohol
(umol/kg)? workers Years employed (cigarette/day) (100% l/week)
PbB (1) 0.1-0.9 [0.7] 113 19-55 [34] 1-42 [16] 0-40 [16] 0-1.00 [0.15]
PbB (2) 1.0-1.3 [1.2]) 149 20-54 [36] 2-39 [17] 0-55 [16] 0-1.00 [0.20]
PbB (3) 1.4-3.6 [1.9] 91 21-54 [36] 3-38 [17] 0-50 [19] 0-0.81 [0.19]
ALAD groups ALAD (u.)b No. of Age (yr) Smoking Alcohol
workers Years employed o orettelday)  (100% Vweek)
ALAD (1) 40.0-75.9 [49.7] 143 19-53 [34] 1-36 [15] 0-55 [13] 0-1.00 [0.15]
ALAD (2) 30.0-39.9 [35.1] 109 19-54 [36] 1-39 [17] 0-50 [18] 0-1.00 [0.22]
ALAD (3) 8.3-29.9 [22.9] 94 22-55 [38] 1-42 [19] 0-45 [19] 0-0.80 [0.18]

a Maximal value in the past three years (1umol/kg = 21ug/100g)
b The value in the year of this study
[ ] Average value

EDBERICEP > o Table 67 ICHIEEE» MFRRES KTRARFTFNVET I/ V7Y VEBUKE
% (ALAD) EHVNIVORBETIHICHTEREZRE T, HIEEEAN T, mPHL LB LT ALAD
BV THE T 5 &, BXZERBLIUERNZZEROLETIERERENPRDLONE M-I
(Table7)®,

FLRICHET S 2 HEELRTIE. 1) HR LERRE. 2) DENSRT. 3) Effk L UEHHEMO
XZOLBIDIOTHS, SEIOHREREIL, HEHFZE L TROBRRICEZ 5B OWTGELY
HEBE S T, BEOOHOEEICETAEVELIL. HERZO—BEZLZIILALOHESIZZ L
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Table —7 Standardised consultation ratios® for general and seven disease —specific consultations in lead

workers by blood lead (PbB) and erythrocyte delta —aminolevulinic acid dehydratase activity
(ALAD) levels®

General and disease~-specific consultations Ratio of higher PbB group Ratio of lower ALAD group
against lower PbB group?® against higher ALAD group®

PbB(3)Y PbB(3)/ PbB(2) ALAD(3) ALAD(3)/ ALAD 2y
PbB(1) PbB(2) PbB(1) ALAD(1) ALAD(@2) ALADQ)

General consultation 103 104 100 98 106 94
Disease —specific consultation:

6. Diabates mellitus 88 175 45 100 75 133
13. Diseases of eye 62 67 98 64 75 87
15. Hypertensive disease 82 113 80 77 100 79
23. Diseases of teeth and supporting structures 87 100 83 86 150 61*
24. Peptic ulcer 86 200 50 86 300 29
31. Diseases of skin and subcutaneous tissue 83 106 80 79 86 89
35. Other symptoms and ill-defined conditions 35* 30* 115 93 78 124

a Standardised consultation ratio = (observed number of consultation/expected number of consultation) x 100
b See Table-1 for groups of PbB (1), PbB (2), PbB (3), ALAD (1), ALAD (2) and ALAD (3)
* P<0. 05

CEPDLIPB LB, Licho T, HEEEDPRVWRBRERLAOR, HEHFVEE. HOREICHE
THRLBPRE > CHRDBRE - o LHEE S iz, SFRBVIEBIFERZCTHNTRME, WOKE.
HEEBEESORICBRET AEFROZZELE L > 12 Lo b, BHFEEOZZR T BT FRO—HIC
SBOEBEOHEIE 2 bhic, LEMEXRTHIHORREN LERBROWEICH WFEEE2/20,
R ESAFRBENTHEELRD b ko LB DA T E LD o o, TOFMEIIEROHL
LB L. 3 ORFERRICEH B T 5 AL OEMPEFHEM SHAOBEANICE D T LA EOHER
% L IEAFEEPEROPLIMOERICHEA TWe Z &b b, $FEE LIRRIFEERM CEMI L UEH
REINDFRZ LB IIENBH - IcLiZEZITLS o7,

LLEICE D, BFREVBVEZR LR LICOR. SIORBANDOEENZHE LS LD b, HEHT
OHESTHENOFEBHIERTH - o LRI N,

4. HHYIC

SHARBEDRTREINLE 2 OREFROGLPFE LV o — )T 57011, OE. LFEB &
UEHHERRERT. BXUCLEELAT (Psychosocial factor) D, @ hHD4FFHL FOFK
k. K5, TEISREICE 2 AHEORY, BLXUOESHESTAREELLNS,
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Social Impact by Air Pollution
—Risk Assessment for Human Effects due to Air Pollutants—

Masataka Murakami
Department of Environmental Health
Institute of Community Medicine
University of Tsukuba
Tsukuba, Ibaraki, 305 Japan

ABSTRACT —When The Central Advisary Council revised The Compensation Law in 1986, it
recommended that the surveillance system is necessary in order to monitor the relationships
between the health status of residents and the air pollution in the residential area for a long
time, and to prevent in the future, the city people from air pollution-related diseases. If such
a surveillance system is established, policy makers will be able to decide the necessity to set
up the further intensive epidemiological studies and the action programme for
environmental improvement. Since then, many researchers and officials have made efforts to
establish the system.

U. K. established the Environmental Health Surveillance system since 1990. This system
has been conducted as the system called by Small Area Health Statistics Unit which is an
independent national facility that uses routine sources of data to investigate health effects

near industrial sources of environmental pollution.
1. FL&IC

e 2 A0 OEFEKEDOR EDO/DIC NRRIREBEFR MR T 5. LOBRETSRENOTREND
B, BN, ENICREANOARZEAS ., ARBRISP. AEL» ORBEICE TR S, Z0DA
HORRIZ., HREZBEBILL. K2, £BROVATFAICEELZRIIL. ABOEFOEBLYIEY
2OBH 5, ANEOBRRICHTABEDBELATELY,, ZOAKICHENTABIIA2DAFEL*EEI5%
BV, ZCTAPRI > TOWEOMERAL., (AFABRBIAI L LTVWADOMATUTHI LIX, ZD4E
FICl > TRARTATHHEEZSY,
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2. HHEOXIFEOBRRLEOHE

IC, RIRFROILY - Fewxid,. KEBRBICLAOV EY - REv 7, o IyN=7 AiEkE
DO TFEMHFIZIHIT S SO, 2B LA L HANFREREEORALD T N5, OAETIE., RICAEREE
BERMEEORENGIIR & 72 - M ATHH., JIEH, LM, ExE. TERL EoBoOXRHR
BELVRN ERRBIEREEROE - KIGBERIC S E3WT, SO, HENTRYE (SPM) OBRIEALE
BREZ N7/, DWTIK, NO, DEEZRDHNL?, L L, ZOH NO, IZOWTid, BEEARILA
BVEWRLENWS T ETEEIFIE ETFONABERB DS, B, SO 13F L {{EL -7, SPM &
NO, DE#E % T — /8 — T HHIRHE IR CII L HD 5 2,

BEORKIBERI, £ LTEBHIC L 5HMBABEIC L5 NO, & SPM (201,313 DEP: V-¥
WBEHABFRRT) Thb, &L ICHRBERBEALDOBREZEDETAE LFRBEROEVHFLRLMET
B, BEE»SENHBOER RS & 2~ 3EFIRBBVY, T, KMBALLKWHIBTH 5
B, TEBEDOLE, KEHLR LN IVOEWIIBIE KR L ATRIZE N,

3. KKUSEMEDREEDES

SO,, NO,, O3 FOH AR RET HITH Iz »> THHAD passive sampler iIZ &k 5HE. DEP # &L
SPM ORIEEDHES. X LR, KEME L %> TWB XA TV V/EOFEERILAHOMER MK
OEHIT, WEOLUBWELXAETAIL2TREE Lk, £, L ORER TCORRBAIEIL. BFRY
BOMBHOSHRZIRTHZEETEE LTS,

4. VRI7T7EZAAL + (REFHEFE) ORE

BER., AMGER, BYRERSICLVBONEBRELHFBORERD T — X IR LTREETNV
EUTRDAHI LT L TR RICEBRERET S EATEEE Ro 7, FIZIE. 74, DRRIEFIE.
DEP £BIC L AMBOREIHLPDOBVATZTEAV TV, ZO1Zy PV AZERE L, B
FOSBGROBRTBIZIZ, EFZRT. HEEWER. AEOARKEREENAIIC LS DEP 285 v £
BER. USA - 1 XFOESR LU0V FVURRRHOBFREEREFIA L. SHLIKBBETEAA Y

M, BEHEROT - & (A y ¥ alk) TAVWT, DREOBEREERREZHE Ui, B#E ToO DEP
REEY, ERARBTARAEL L. ZORBRICKTHAMBREDV A7 BHE L, TOLSITL
THRAEDLPHEICIIT 5 DEP fiROBERAEK ZHE L. DEP IC L 52EROBIHTCADFLEK (3.0 —
0.8%) %etET 5 LBHKIDITHS9, ZOKE. DEP iIiEREICKEFELEL TS L
Ve zenRs, B’ UTEESZVWbIF T, TBE LTI, BEXD S DEP i+ EEHTRET
B5 WD TRAGHETOBRIMO—DI - 7o b D L EEIIE 2 5,

FEE4 A, BETREEALFIYE 22H8) 0T8I V7 2ERT 50O KRKHELEH IEED
BEZTT-> oo ZONBPBED—DTHENV/ U VHBRBUWE L L TEEEZED TS, £DE NV
Yvid, AR & CatEHtAmRORRE & 3h, & 10 £MbAE TR, R4 iKAMRORETIL
EiMERAA DN, 1994 FiTi3 9910 AT, ZD5HD 50 A EHMELMHR TH - 7o REROFMRAIC K
DOBREDEMEERIR. WEZD1IZy P AZZFHE LI, —F. KKPORNVEV/DOELRBERIT
AV VICEENZRV/EVTHY ., 2EOFHHIRVEVEER. ADBESLERL T, 243ppb ¥
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bbb 7.84pgm® LHEEIND, f- THOAEOEMDAMRIR Y A7 OBMIZ, M40 ~ 94 AL
HEXh, bAEOHIMKRHTROMW 0.7 ~ 1.6 ¥ LiEI Y,

COEDIC. BEEOD EAKBERWEICOVT, VAZTEAAY M. —BOBESH ST
Whe BLIRTR—VAVIDIBH S, COVAZ R ESTEL, SEITET O TWL h 2> B
T 5,

5. BIEREY—RM T AL AT LBEORIK

HIRIC BT AERE O, RHEHENS MREPHBR EICRRTE 5268, ZOMBRICEDA 4D
BRBEIC L DR BORESM B 12725, HRE, HEOESOMTIEHED T, CORE L
HROBHREDEGDORBTLICL-> T HBRODVAZTEAA YV FORREZRIET 5 L & i, WEODES
ROBEZEER TSI ERHERNLDN, TOVATFAOFIAIL. HEWE & T OFBEOREEROREF
EPHREDNTOARERIE. BHMCAF LB ERLRHNICERT 5 2iIck- T, OREE
ROBMAZHEIDLZLILBLL D, . ARBEGRAHBETEVIDICOWTIR, ZOBROHEBEE
BT A EAFRELER S,

6. ERRVATLDITRL NI TOERY ARF]

FEIC IV T SAHSU (Small area health statistics unit) &\ 5 ZHOV AT ABRBEEEEH LT\ 5,

Lancet (339:845,1992) ity FV/AREHE - BFESFE Elliott fHIc k5 4 Y RICEBIT55EH
B3R B MR ROMETE 35 L UM ORBERICOWTORE | ¥ BBHE I TW5, EEIiT 1988
FEABRBREEBEE O PHESILHVIC, RETHZOHELL DS LARERBY -4 5V -
VAT AL WANABLE SR TE L, ZORED BNIL, BEFRIC X 5EROBREE © A RIES
PICBMTHIEILH-T,

1991 £ 6 A, EEBA ¥V ARET ZHN o3V, MEDTRE B LEMRBIHIRIC 1) 5 5%
DRERELTBERATHIDDVATAPEDELTRVNIVTEB TS LES LITFIKE-> T, 2OV
AT NEREET HEHEORNIC Sellafield DXBERY B A MR FLHBIZ BT, PMEOAMBH LR L
TW5 EDFESD Y. TOREZRALOBREITHE ST 1987 FREFHEESBBI N, BE, BIE. %
BO3ELRATy F SV R VI-WVATORENKFTHERZHE L. WOy FVAREORE
TN =Tk - TEESED DN, ZOF 1 E B OREIRE SN,

BE., AFVATIIHEEBFHEIEE L. BEZOK - TR - BETAEIBEFIN TS, HEFL,
district, ward, ED (enumeration district) % L C post code (PC) ¥ Cie#Ih T35, =D PCIIEE
ELE R DEEDI=HIC 1970 FRICRT N -HE T, IPCY IV LEHFHL T U #HEEL, ZDPC
DIOMIEEREHLFBDED L WHBALL7x 5, EDIZ10FET LOEBFAEORNR & 1 H5/NRE
XM THD. & ED KFETBAROHLRESE (Carstairs’ index™ ; #HE OB REBITER.
BFr@OAnORER, BBHEFRAR, BEOBEACERD GHE Lo SRFEE) B Ao
TASNTEREFIN TS, CTIRBVWT, /1 FUATRLME LIS, & 2idH. FOW & i
BERBETHETHEBARELE>TWA,

—75. BREEHRE LT3, BHENSEZFIC L hiT. ZOPERE JURHRORS . AR L ER
2O OEROBERYRIRER ERDh > Tnb, ZOMBRRESME CIFEMICIAHATS S, 1ITd
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phb LT, HEOHRWEIZ OV TEOMBRRESMOKEHPHETEFE & W ORIRO D LT, TR
& 2T ORER L O - ISR A HETICKRRT5 2 EATREICZ > TE R LORIRE BV TWA,

ST, ZOBBOFETHHH. BLREFREADROFERWEOREPREFEMITIIRBALZR, D
HERERE» HOEBICHG L THET 30 L LT, EROBESASEBICLTEET AL ES>H
ERETHEVDI LI, —RITEROFRELEL Poisson IS O THRHENG & THREEY
B9 -DICRB L x5 FE, RBEEOBRFERRONET 5% SEERERN IR L L TEDTRET
A LiTkB,

ST BN 2 BEIC AT CED b h B, 1 BRI, BRED O 3km ¥ELUADHWR ORER L 3
~ 10km ¥BD F—FYROMRDZh L ORE TH S, 2B, 1B EA—DOFERELLE
£ 10km HAOMOHRIZISWTHER 0.5, 1, 2, 3, 4.9, 6.3, 7.4, 8.3, 9.2km ORLMA%H & 10 K43
5. ZOFEE 0.5km EEOMAAE. 2 ¥id 0.5 ~ 1km $&D F—F Y RO#MK, 1~ 2km, 2 ~ 3km &
R4 ah, 3km P EZ374%ddH 3 ~4.9km PLERZWAEVWEBBE L &5 L5 F—FViRko#K &
T5, LT, COI0MRENZNICKIT 5% - FER. S OICHTBOHSEFSE (Carstairs’
index'¥) BUDEHER, 7z & 2 ITMBORERBAZT IR TS, 2TV T EBDORERNFMIRIT W Oh
DED X VBRI NTWBDIT T, ZhZhD ED ZEZERAEDT - » oM. ERbER. &%
SEHADEHIEBLN, MET A LICL Y UHRBLEOADFENIADBBRDLONS, ZOER,
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DWTOBEBIZR L7,

ZOMRER. B 1B T 3km AKX & Z DA (3 ~ 10km) I35\ T O/E LKIIAERDOERRD
BT, 2 BT LR 500m LIPS A 5 SHE (9.2 ~ 10km) OMKIZ [ T O/E LAFRICHK
P35 XS RERBHFTNCERBDONEP -/, SO b, BEORMBENER» DEEHIN ST
B X 5 EROBREOBNIEZ DN\ EFHE LAz, I HICHRE & 7 > TW i Charnock
Richard OFEANER FZIHIRIC DWW THEROGETRA M2, FREZERRDOLNEP -7,

L LEGEO#HE O Tk, [ £V R4+ 72 EHEREDFEANSEAUER 1400 Foxtg & LT, 1974
FEp D 1987 EF TIBRINABEO — AIC>WT, 20 SAHSU OV A7 ATHEHARE iz 2 &
A, 2. B, ABE. PR, B owT, BEABIGEWIEIZ EERIC. ZORERSFH LW
SHEREB/ TS,

ST O =L SVR - VATFARDWTL, BEOHRERT AL OHRMESSD 5. F1id, X
KGR BEREORBISHOBEN BT VICHEMST ES, ThiC > >WTHBEHETH AEROR/ S,
i, B, #BRZ EOHBERRIE., B & E2ER L/ICBESMET VAR Lz hid, E0ERD
BEEZHEETADICEDEVITEY, ZOHATORN DERZINTWS LW, F2ORMEIR., B
ENREBE L VDLICBRANT B0, B3, BROBFRRIREFROAL O THABRERNLEFEROY
EBLE LAKIBTLTHD, Lo T, ZTOMBEROHLRFAFE LB A&, BRIl L Ol
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FHEALT, ZOBEEEZ—ICEVBXLTVWA LA XS,
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BAEL- T, BADERORBERE E XKHES L 0BG EHNICRE T AL 0OREHES LU
Y —RA SUYRYV AT ADHELIL DWW TORFDBBLETH 5, LBRETICESR L, BRETIRIARHER
Kb LREREBY - SVAVATADOH D HICET RFERS. HREZEKL. EELZOD
FRL LT TE, WI0FEICDA-> T, YATFARFED SRR, BRZERESITEEIhT
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HBEIOVATFARL LT, HEEOEFTHEETEAT b, BEIEHRT AT L 5HEFY L OB
HEEARHLZLAFBERBDTR VD, EDXIBVATAT, FHEFE, LOLOAERTH-
O, ZLTESFHEL TV DD, ZOBERACINLWETHTH B, EED SAHSU I HPLEL
THEVATLEEZBDIEN, _

HEE D, ZOWAWERET EREZR LK LG £R4. IRATABL T, VAT ABEDOL-D DR
WHREEELSBICE> TW5, ARBREOT=-Z Y VI, £EROE LRARIZITHE ES> TS E
Vo TEWR, BEIhIBEFEDCHIT, BEaUPREBROFETHT. BIFEOBET—%. Bl
R, HSERE I REERRIC UERBER - BT -2 2 8%, EOXIITVATFAICHAA
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The Influence of Knowledge on Risk Perception

Reiko Kanda, Kenzo Fujimoto and Sadayoshi Kobayashi
Division of Human Radiation Environment, National Institute of Radiological Sciences
4-9-1, Anagawa, Inage—ku, Chiba 263, Japan

ABSTRACT —Many researches on risk perception have often been concerned with reaction of
the public to modern technology. A major concern is the public fear of such new technology
as nuclear power and genetic engineering. When the perceived risk was examined using a risk
ranking technique, Japanese school teachers, university students and also NIRS staffs
(female clerical staffs and researchers) viewed nuclear power to be much riskier than the
objective estimation. Many technical experts have believed that this great fear results from an
overestimation of risk by the public due to lack of scientific knowledge. So far, several
studies reported the results to examine the correlation of the perception of some risk sources
with knowledge about them, although their conclusions are inconsistent. When the perceived
risk by trainees on a radiation protection course in NIRS was examined, nuclear power was
rated as the second and 14th among 30 risk items by those who majored in life sciences in
college and by those in physics, chemistry or technology, respectively. The perceived risk of
nuclear power did not change among trainees by training offered fundamental knowledge
about radiation during the course. On the other hand, the orders of smoking and alcoholic
beverages rose considerably. Our results are consistent with the previous reports, i.e., what
people learn initially about risk source has more imporant role in risk perception than what
they learn later, and the increase of perceived risk is more easier than its decrease.
Knowledge is now recognized as one of the factors which influence on risk perception.
However, a special emphasis is now placed on risk communication in order to make

partnership between communicators and receivers in the risk management.
I # §

4H. ABEOFIALFVWE AW HROEAL L B EER 2SO REFLR BB > S«
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YRAZBELTWS, A EH Table 1 Ordering of Perceived Risk for 30 Activities and Technologies
O8I %+ ABRICIE. 2OFEEY Risk items Female clerical staffs in NIRS | Researchers in NIRS
1983 1992-1993 1983 1992-1993
Dl T, BB
A7 B#FRCDIT T, BBV ii%ﬁ Handgans 1 5 " ]
BITHRD IV A7 ZHEE LT, AT Motor vehicles 2 7 1 10
EHAEIXBENELHWT S, LD | Motorcycles 3 10 9 9
LB 6. HABEAORLTWS Y Nuclear power 4 1 28 5
Private aviation 5 11 9 3
AT DR ESREBEOYRT DRE Food preservatives 6 3 19 17
SLPBRBHIEHFEAICLTH | Police work 7 12 11 4
D, EIEXOREYAESAIC Lo [ Smoking 8 5 12
CATHD Food coloring 9 17 18
° Fire fighting 10 17 10
KETIE 1970 FRIC—BRARD | Surgery 11 14 6
URZBANCBIT HFES A% Y, | Antibiotics 12 4 20 23
R e o I B I e
2| EEXDZERPLT LHARIC Pesticides 15 9 12 14
X T&4] SR LN TWin\WE | Large construction 16 13 3 7
ERI ST, XBICY RS Alcoholic beverages 17 21 13 22
e X ~rays 18 5 22 13
BACEWTRET DB TH D, Contraceptives 19 19 23 21
—RARIZVRA7ELZREICR R | Bicycles 20 24 7 25
BLTOBI LRBAGHICR oz, | Mountain climbing 2 2 9
N 5 Vaccinations 22 16 21 2
BHREICBWTCR, F/ 74 Spray cans 23 20 7 29
VESD#. ZhETREFINCD | Electric power 24 25 26 28
OB b » A EFHTE /g > | Railroads 2 22 18 2
.y Swimming 26 30 16 26
7 ] R
EwBix EB. BRFHCRLT ll'ﬁ Skiing p p” p "
& AR ZBUBEIED O [Power mowers 28 2 27 20
ZD7-OBHPLEERTIX, TS | Football 29 28 29 16
ICB 3 B MO AR RMBOL R IE Home appliances 30 27 30 30
The ordering is based on the geometric mean risk ratings within each
B HE ANBH T35, group.

I TEFH] (SBT3 YR 7BODOHR

1. URIFLF L TRICEDTE

KED Slovic i3, 30 OEMIZEE T 2 IFENCEI L CHBRERRL 51U X7 DX E WA Z 21 5
EWOHET, MABREEER. K%L, SBR L EPR. ROV 27 HEOBFFR 2RRIC U A7 B4
RAEXT- 7229, RAESRIRKI NV —FZ LIt LB ER L, COVRTSVEVS
BERAWIHRIC L > T, VAZBADPERILIh, MBIV — I L BAERDPPEICKBE TS 10
kol Slovic HOMEDRERICL S &, AR LEMROH TRLHUMPKE L Fohi0ik TEFHI
T, WMAFREEPLAFETIZI0HADOFT NEFN BRDBERENE N &HM L-s, BRI 20
7 & il L7,
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2. REWTOY R 7 ZMOFAEHZR

BERICBVWTA EROY A7 SV v R AWT, 1983 6 (F )b/ 74 YERKED & 1992-1993
£ (FRE) O2EICLAD, W OLrOREMICHEDORLZ S 7NV —TILoWTY R BARELT-
Yoo ZORER., F V) T4 VESE. TRFH] R TXB] NOBRERA LR L TWAEAR, KED
THBRE (FBBRRUMEMBER) 042567, BHREFELMRETHIMEBICIRONL, T4
RLREBRBRERRICT > RETH, TEFH] PBRHCBEL LW TCWBERRHLMICER -7z, Hbt
B R #HRTHIEMFE N~k TRFN]) 2 X OV R7BRIBFIZENSOD, Zhlist
DOV AZEBRREL TRMbORRE N —T L DERBI RO o7,

3. FHECZEICLD ‘BB R 7" DORfIL ) X7 2BAIEAL

FROVAZBERIC XS AR BT AEMECREZ LR 2ELD 6 EOF — X R EITEH Uz, FiIT
FHBREHLHPERIC OV TRECBEEAEONGASE. APBRBHI»OEH L. E] 2 (7
a—)V| LTI VESERE* »6. [RFN] ® XB]) KL Tk ICRP & &7 VT
EHERTRRO DO, BPARLZRTRLER L, BONEMECTROIFEL & U A7 BANEM
(1992-1993 4£) & OMHBIFRE A ROLKEE (Table 2). HDHEBEINMED - - OB KEF LR E T.
BLHEP - DB A7 HEFFIR TH - 7

*EORERERIC >V T LMK EZRD., REFF CORERER & HE Lz, KEIC BT EMETER
{2 Upton” BMEB#E M DHEE L BELS A Lice BARAICKA, KEAOU A7 B4 L TR
TROMEN & DHEBEABE . FTH U RZFHEOEFIROBE. TOHBIREIIRIC 0.75 LEWHEZ -
7o

Table 2 Spearman’s Coefficient of Rank Correlation between Perceived Risk and Technical Estimate Risk

Subject Correlation coefficient Reference
Japanese female secretaries in NIRS (1992-1993) 0.12 The present study
Japanese researchers in NIRS (1992 -1993) 0.32* The present study
Japanese university students (male) 0.38* The present study
Japanese university students (female) 0.33* The present study
Japanese school teachers 0.14 The present study
Japanese experts in risk assessment 0.41* The present study
American college students 0.30 Slovic et al.3), Uptond)
American members of the League of Women Voters 0.563* Slovic et al.3), Upton4)
American business and professional club members 0.64* Slovic et al.3), Upton4)
American experts of risk assessment 0.75* Slovic et al.3), Upton4)

*Significantly (p < 0.05) correlated with the order of technical estimate risk.

4, JRIBACHELREFTER
FROXDLEMECREV S ‘BB VA7 OREIIHMEEDO—DOTHS, LI LEOEE
BERTAHAPRIARIN—TIC L > TR > TWB, FIZIE, KEDOY X7 FHEEFIZK TIZ U A7 #1TITF
MR R CHET ¢ 50, BMERTHBRE CHERER X ThIN O« ) A7 BIxE. 1x X
FRT 4y Z7HERPRERADY RZ) ZESRTHEI LT3 LBbh5, T5 Lic) A7RacHE%
RIFTERIZOWVWTIE, Table 32 D k5t tdbhTWS,
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Slovic (1987)2 i3, FAERNFEZIC 81 DY AV % 18 RETIHES ¥,
COTF—HZIODWTHEFSH TV, BA LSHET (Dread risk) & F
AT (Unknown risk), EEHFRT (Number of people involved)
ThiH L Tw5, BALIEFE L TROER % Slovic [ZZIF T35,
BT &V, BA LW, RO, BENTER. FAF, kiR
NOFWYRZ ., BIERSEE L, EILooH5V X7, ZEMEET
BB, RHRFEL LT, BETELR, MBTEOTERV, BEHD
BRE, FLV, BEETHAZ EOTELRWREFZET TS, T 1L
FERIT Slovic BEHZHLETAMREBLBLIC L > TT AV AN DE
COETERASIN, AREATFHOMEZELLOBRERAINTY
% 9,10,11)°

Slovic DY TRAMBRTFELEW LHK I 9EE BT,
REEER. AR, BN, BERE. XK. BE. FTHEE. it
WE) KB LT, 1992-93 FOKEH COFREERICOWVTERE L,
ZOFRER. BEMZHBR & PEBRE@ TIE. Chb0 9HE RHER
EfE R 70, BEDPHFSE &V A7 FHEEFIR T TALY A7 I ¥l

Table 3 Factors involved in
public risk perception
Adapted from Covello
et al.®

Catastrophic potential
Familiarity
Understanding
Uncertainty
Controllability
Voluntariness of exposure
Effects on children
Effects on future generations
Victim identity

Dread

Media attention

Accident history

Equity

Benefits

Reversibility

Personal stake

Scientific evidence

Origin

LTwWaAABR LN, TO27NV—TTRMONE 7V —T L) dRARFELZERR Y X7 Ofli

HERHCLTWA EBbhs, —. B85 LERTFORV8EHA (BFH.

BE YA, BEBY. R

T, BUE. B, MBBE) iKowTid, JRE7/V - TRICRRIRMLOZER S ROhinh - e,

I AMBEFBCLIXE
1. BFHCEHT2a#EL Y X725

FERDOY A7 BAA TR, LEROLS7x “BBNV A" LVRIZBEHE DK ZZR/D I, $EH0
HMBORMPFERTH S LEZTEI, £o T BARERMICOWTHRD D 5 NE EXOEHCH

BTHD, VAZaIazlr—vav (VAZEROEE) #1T-> A ORFAFEKEZH TS5 L, Y
R RHAERTIFLERTEBEAS LEZOLN T, ZDkDY A7 FICBET 5HHL N & U R
7 ~NOREE & OB AN EBES 3 hTE s, —BLARERBELATHERY, fizid, |
RICB T AEBMBA DS T LHBNTHS L VWOBED BH5—H, HERZVWEVWSIHED 55,
TREF N R HPREICTHE T 2B IABEI DL VAZRBASBVE LEWE L PARENS
WwWeWwd | UFEOBIRE T 28ELH 5 Y,

ERFEFAVAZCBALTE, MBELY ERRE - REME~ORLESCRE NI T2RBE L
Vo ZfEBIC K & K BRI NS &\ o LBEIIE S\ 151610, “

2, JR7A2=H5—2a DR

JAZHEFRORB TR, (VA7 AI 22—V aVvETIILICLD, VAZRBHMEZTIFAZ LR
TEBLEALD | LWIRLRBBNLTEN LTI TWe, L LESLEXER TR, EROTRESL
HHRICBO LEDLR T APV S EABRKBLRARZ LR EMEIETEIRWT &, HilhmEe
BROIBEMIE LA LEFETNI, BETEEWV, Bol, BHVIERE- DL LTEBRAINSS
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&) BFHIN Tz, Jenkings-Smith and Bassett (1994)1% 13, flegg, EEx. BEGEAKE
ZRRIT, BREERDICE T 2HERA Y A7 BANE-2 5 HE Y ERICHN, HLLESEOREASIE
Lo /cl VAL LT, O OMBDEE.
1) ~BEYRIZICETARBEAEE - TLES &, BEYTLTIDIIEE TR,
(2) FERICIV Y ZAZEEILIC/BR EBAT 5 LIRBSTHHBMITE L,
(3) BHERMESCHF IR HIERORZ ARV — T DBE., FlERICHT 2 RIEARE S,

CEBALRITIE -T2,

3. HEHTOU R/ BMOREHE

BEBIOMSHREREZEELRARIC. ZHENBICV RIS VSV ITBR L 2HERY T - /-5 8,
Jenkins - Smith and Bassett (1994)'® DR EM T BEERBON, VB LR BT AEHK

B, PRE. BT OBREEES, K
HRICHBEDLBRICRKEL WS,
ZEAMOFPETIE, F5 - X¥BRT
FGATHA LV AREER LTIV —
T3, WEAEL XUTHEROER
BIV-TE0s TETHI 0V Ry
TEARBHLTWAERAELN
(Table 4), BAHRICEET HHMERAE
B, T4 7Y AL TV AREFEE T4
WHEBLEEORENBVDIIK L.,
WE AL¥ TFREBE TIIBEHRO
YENHECHBICEZSAEI» N T
LHILEDEELTWSEEEZDNS,
4 BRI 7z AP ERE ClI B
IR BWE., L%, EWEORPEM
BrEHL. EBERT 3, YRIF
i RFOREHIZOWTOHERLIT
fTohinwh, BEREEOERFIC
M@ | 2 [7)a—iv] OV RZIC
DWTIBHRY R 7 L B h, #
SHBREOBEL DT/,
FGATYA L U/AROEE, BEZ
D [EF N 2 TX#l oy
RHEMLITNT LA EBE Lz - 7o,
30 HBD S LEBERICIRALBK Z <
ERBLAORT TV a—)v] b Me2EE )
T, BITIRRZA T B - 72 DI THEBs

Table 4 Ordering of Perceived Risk for 30 Activities and

Technologies among Trainees before receiving training
on Radiation Protection Course

Risk | Majors in life sciences | Majors in physics, chemistry or Technology
1 Handguns Handguns
2 Nuclear power Private aviation
3 Private aviation Hunting
4 Motorcycles Motor vehicles
5 Motor vehicles Motorcycles
6 Fire fighting Police work
7 Large construction Surgery
8 Hunting Antibiotics
9 Police work Large construction
10 Surgery Commercial aviation
11 Smoking Pesticides
12 Commercial aviation Contraceptives
13 Pesticides Smoking
14 X-rays Nuclear power
15 Mountain climbing Food coloring
16 Antibiotics Fire finghting
17 Food preservatives Food preservatives
18 Contraceptives Mountain climbing
19 Food coloring Bicycles
20 Vaccinations X-rays
21 Power mowers Power mowers
22 Alcoholic beverages Alcoholic beverages
23 Skiing Spray cans
24 Railroads Railroads
25 Electric power Electric power
26 Football Vaccinations
27 Bicycles Skiing
28 Spray cans Swimming
29 Swimming Football
30 Home appliances Home appliances
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BH ool WE - LE - TERTD [FEFN] OEMIIZEZ LA LEDL Lo 72d, TXRI [TV
2-)b] R [RE | QIR kR o7z, —77 BREH | OBRMS TR -7, [BE] 2 [TVa—)]
DX A7 RANBAL% EF 2HRICIZP LOBRTIBHRED 55, THAH AR ZrixdrZE L
TnZ b, MEERH| © THEBH | O L5 CESICEBEROBEROY Z7RAMITHRATNE, KT
N1 DEDCHBRB A LRBESHICTHELRWI EBHLPITE- T,

V YRY332=45—> 3 0FEH

REROBE LK LT, WL GRIEENL Y A7 BREREL T, ARBELAD VX7 % “KEMN
YRA7” ORKEIEBVCRATADTTCREVWT EBHALLEYDOH S, BE, VAZaI 2=
r—v s vVORE L TEFIFIFEEMIRICU A7 ERT—TOCEB LT, ZOUV A7 ICET % “BAR°
FZET] EWVWD 3020, [TEREHICLAEERETEN L LT, BROZIFLEVFOMICEEDOW
BEEZESD SOLEDLD ., ZOBEERIIRES—FHTH b, VARZ7IAI 2l —¥ 3 VOFHRICOW
Th, REDXSRITFOY RAZBROBNDEZEIREICTHDOTIREL, VAZAIazlhr—vay
DB N FRLRBICH T AEEEOEL. LUV AZFICET 2 HLNZAK LA OFMOELEIC
DVWTHLERTRETHAS Y,

V X #
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Risk Communication—A Social Psychological Perspective

Toshiko Kikkawa
Institute of Policy and Planning Sciences
University of Tsukuba
1-1-1 Tenno~dai, Tsukuba, Ibaraki 305, Japan

In this article, the author tried to examine some problems of risk communication from a
social psychological perspective. Firstly, four imperatives of risk communication were
discussed. Secondly, cognitive limitations of people when dealing with risk information were
examined. Thirdly, the reliability of information sources was discussed. Lastly, the author

argued successful risk communication.
1. YR73A31=2H5—2 3 [CHITHRBEOER

VA7 A a2l —Va /20w, #ROUEFNRE» 65, TTEMPYRVAZ7aI a2
=3 a VORBIZOWTHRNBENCA L, MBEOERZ L-WERD,
YAZ - A3 a5~y aV/IKBWTI, VAZRVAZ L LTURZRET TR DWW E WD T &R,
BHBD TERINIED TS, T LAERICIIAXRIZMABENDBSS &\ L BPHELNRAEL
0. ZOEFIOWMLPBIRIN TS LW ISR B B 5,
ZOE>EZFHORFENLLDE LT, Stallen & Coppock(1987) 28, YR « A3 14— gV
WIXLTF O TPE>D%EH (imperative) ] b5 EERELTW5,
(1) EHHEY - ERICET LTV AAL, IO X5BRY S ohZThidEbn,
(2) BHEHBY : HRITBREZTO LB TES L SIC, HRICH L TOEFIZHF 2,
(3) LEMEY : A4 IFERERO TS, /o, BWICHAL/-DEKREER LD, BOoDERE 2
VA=V ADICLETANBERETHAORINTEGREIETHS,
(4) BIERNERE : Axid, BIRBEEY A7 XDV A7 #3RHY (effective) 7 DRI (efficient)
BHETHETAZ EZFEL TS, T/, COBEPBIEICRALINTVS LDOE
PEZTFHZEPEL TV,
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NG ADDFEBERILLTILDTHAREIVRY - A 2=V a VBERINLDTH AR,
BECREROBBICO RSV A - a3 a2 — ¥ aVviTbhTws LIRB L4V,
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e bT, FOESICAI 2l —YaVEAIDPLWSHEICCZ, a3 22r—Va VEEKELTE
2 HHEUBEONGHENINEINETH S,

2. YURY -aA3az=H5—> 3 ZLHEMRYEME

1) BUFORHMEHDRR

Slovic(1986) ix, ZRBV AT - Al aZr =¥V a VEHFHLERO—D L LT, ZFTFORMEN
KW OPDOBRABRD AT LEERHLTW5,

H—OBR L LT, A«DYRZRBAL, HRFORBLLTIRLBHE LTSI L > THELZTR
FTWVEWS ZEBEHINTWS, fizid, RKEEPLKEORBEIC X > TV A7 BAMNFEICHHEICE-
TLED, ZOZ LIZBIL TR (1992) ik, MEEFERORCEL SV LHT B LTk (HEKDY
A7 BEBIEFC LSS, BRICFHEENZ WS T2 2HWEL TS,

FoORRIT, BRI DBBAHILEBETARIT T, A2i3P2-o CIRAI7RA%ZHEDT, DE
DECRHER LA EADHEND T L THS,

Z 2 C—ofl%dF 5, Epstein & Roupenian (1970) DHRIC LT, BK YV a v 7 %5 ¥ OBET
b£25, LEbhicAxd, B HBOHERTELS, LELNIAAL 50 KOHERTHELZLEVDRAA
2L ThH, BIPREERLICOB S BOHRTER Y a v 72525 LEbN A4 Th-I:
EWVW, BHIRIOEREZUTOISICBRL TS, bbb, 50 HOMERTER Y av /852D
h5, BHVIT B KOERKTER Y av I/ BEXDOND EWIFEREZIT AR, BELEKARES
Tit, B 100 XOMRTER Y a v 7 BELZONBTHAI LI SIS ICELXL T, £hicH L TEM
RitiE 35, ChicR LT, SXOHRTERY sy 78520605 L FEIhI AR EVERY
DTCEBEZHLBRY a v Z7RRRVEAD LBI—HT, dLRAELESI LLD EWISEIITELXTRE

—122 -



EEDLENTREVWNENIDTH S, COEDIC, BRYRZERRTB220 TR, EFHCy
DES, ZOVAZIRA LT DODEWIT L%, YAZ - A 2r—¥a V/OFRTII Liidh
FWFiEnweEnws T ehEZ2 LIS,

H=DBRRL. VAIBHORR LS &V b, —BOLBAENOBRRICL B DLV 5, Thil,
A2 DBREZBEZELEVIDIX, BRELEZBVEWDIZETHD, VAZ - A3 2y -V a VOFHT
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THELABZHARETHHEVI LI, 2D BENBBLERT 57012, BESTHITTbhEW
WD LS BRERE KIBHEINh TS,
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B, ZOY A7 &BKICFHES hEES N AERBD 5 &5 3D TH 5,

ChEBARICY A7 - a3 220 — ¥ 5 VB TR L7-BF%EIc McNeil et al.(1982) ORFZER B 5,
Hoid, BRECHAVEBECE-LEBELTHOWN, 2BIVOFHIEOLELLLERINTS 0D
REICH T HEE LB Lz, BERICIE. FHE LEURORERR 32 % LR LIBE L. FiHik
1EPHROERRY 68 % LIRRLIHETIR, ELORIDEHEREINED, ZHELLDOTH S,
bHHA. HEERIR2 K LAHFER 68 UL ALBROBERTHS, L L. EROKBR. 32 KO%T
REFONWAFMATEOFRENMES T, 68 BDEHFREFONIFMNGTEDOBIRELE» > =D TH
5, COEDICALDDTH» TIEFRTRIAPECK TREZ HDIC & » TIHEER TR 2 7o Mk
SNBTEBEDPENEVIDRIDEIL T V- IVIHBREHETIHFTH S L WS T Lhbhr s,

2) B RME — CECERRBPL YA TDOHRRICOWT

L EOWES>OBIHEIOBRRRS S LItz T, IV O EMNLE CRELZMEAD 5 L%
2bhb, Tk, EERERFZRLVAZOHE LD, ZOORBEIZ W TRRB,

ZOE 1 IHERERE EOLIDIRRTHENPEVD T L TH B, JhiTw LT, FIZISREEHRDY
A7 %, BWTWS 100 A7 D DEERTE SDH. 5L 10 FAYLDDFETERTE D> O», &K
HWE 10 /YD DRTERTEIOL, WAWALRRGEBELZDNS, COLDIC, BRERBRS
BUC BICHEMZ LS TH5DOMENI T ERF T RIZBARED-TLED WS T ERMLNATWS,

FIOMBEL, BETELBETVRIZRB L CARIBEDA A DR UMD -DRIETH 5, ThEFA
7ob (FD, 1994) 17, BAECRHZT - Thi. COWRIL. BOBE LREOHE LILEROS
HT, VAZOEEERELOLZF AR LAHBE LD TH 5, E1LCEDBEOERER L. BAED
BREOFHEEE. UTOLD> Ths, BHREC, 5ARLHEINAL (FloiMLEREEH, BRELZ
F5, DWihd) B3I, W, LIELERBESENET &h. SEhiZEBABh5Z
BHVETEH, BERBENRETELVS LI, WAWALREREZRR T, 10 FAWA L ThITRIA
{BWEZDESH IR Hh%, HEI R, Bl TRTLIDICHEEICRRAICL > TTIO2 RS
BORSBAATH D, Iz, TELFRREBABRNET] LWORBRL, L EXRELBENLIEH

- 123 —



®1 WBROHE HVETI (TRIEE) v 2o0KB %

®x B #EWH WHAR) BLTARD, Chbo0FEBEIL. ROEHER
Uit LIERBARNE T 4266 EDZTT, FEORFIRLTHA0IL. T0
CRENCEBHEBIhBC BB ET 17 YO0 FATHE TS, AZCREELTE
REHBNET 45709 . ety . .
B E DBBEENDC S EEA s BENB, Thbb, WiET 55 ABEICREH
L EXITREABhET 55 Bhs tBbhThaDiICx LT, BEDOEHET
Do iCRBEREITRA 229 - sl A .
2 2 F SIS = b EE D & A o A W0FANCH U TR 174 AOHIE TREY
HEVRBIBhERLA 5 Bhs-ZdBRbHNhT\W5,
FNCRBHBIhAT LABD % T 170 b, FL=S 3o T 1
BECLDL - BEARNB LABY & 4 ol mL %ﬁ‘ BT, MBI Lo
CRENCRBABhET 10 T, 2%, EFELETHLMEBERTH S0
iﬁﬁigzéiigzgig& 0.3 ko TEBEICREBOBRNABRLBTVWSAES T

SHEND 3 676
FEAERBIIBhE A 9 ZIHRLENTWAI Ldhbh o, FlziE. AU
BRI LB LREBHENET 257 (REHPBENET| LWOIRHTH- T,
LECRBHABENATIERABVET 174 e e = 5 o SN
P 0.2 BIEBICBVWERCTREEATHAD EWHSAICE
I EBHBENET 12589 PNTWBER, {LERTIE, BIZEOBVEXRT
FNCRESBNET 79 -
Dol BBABEND LIS ERA 8 BB LRHEESNIE,

PLEICRBA LRI, BRERER 2D L &
IZ. BFTRITTIRZBDTIE, AxiCE->Tk
BRTHOPELNTHSD LEX T, BRABERBEZIRLTAKLIDTHS, LrL. TOX5%E
Bhobhr b Lo, OTHERBEOENT, VRAZBAREDL->TLEDT L, Tl ZhBfNITOW
TOEREERBRD,. BIZEETHED0BHWVHMERTHLOD, BAVIIBRETH SO L - THEXR
DUEPRESRE->TLABI L, WS 2O00H[PHOPITR T BREBRHTIITHITE, ®
ROEREY, BFTERSEB/ECTAICLIFRITHELVWEEL TS,

IHIE, VAZDEROAFTHD 1 25 TN TWADRIHEKICLARRTHAHB., COLSH
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B2 Results from the survey study (study 3). Location of different
information sources within the two —component space.
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Social Impact of Accidents

Isao Kuroda
School of Human Sciences, Waseda University
2-579-15 Mikashima, Tokorozawa, Saitama 359, Japan

ABSTRACT -There is the quite big difference between technological risk and social risk
feeling. Various biases of social and sensational factors on accidents must be considered to
recognize this difference.

“How safe is safe enough” is the perpetual thema concerning with not only technology but
also sociology.

The safety goal in aircraft design and how making effort to improve the present safety
status in civil jet aircrafts is discussed as an example of social risk allowance.

INSAG under IAEA started to discuss the safety culture after Chernobyl nuclear power
plant accident on 1986. Safety culture and risk communication are the most importannt proce-

dures to rlieve the social impact for accidents.
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Estimation of Health Risks and About What we should Discuss Now

Junko Matsubara
Yokohama City University College of Nursing
3-9 Fukuura, Kanazawaku, Yokohama 236 Japan

ABSTRACT —Reviewing various trials to estimate risks from environmental factors to human
quantitatively, the author summarizes several check points which should be clarified and
should be discussed now. Mathematical definitions of hazard and risk are proposed. Since we
already have enough evidences about hostdefense in organisms agent against harmful, we
should reconsider the linear dose response hypothesis and copsider the contribution of life

style which effects signifcantly the potential of the defense power of an individual.
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