RIS R

) 227 Sl & R RS DRl

Vol. 1 No. 4

July,

Ewuinonment and Health

Scientific Approaches to Risk Estimation and Wellness



H—ENO>-RF8

THEHMOTHON -RF8

Most Advanced Hyperthermia istem:

for Cancer Therapy

EaBIcNId3HEARTAHARD(RE)IC

1

o | |

| RS - RAEMES - 2BE
BENENOBERANEICMET
3= OHAEE % RE,

EXIANEWMETH5AMHAT - b
- I BEAEE. BY0
HOH—LBRTEEOROBE

3

h

A KBZLFoTF— 72(0ver-
lay Bolus) B LT IH—
FAVAT AICL Y EBCRE
PoFE#EXEIZI bO—,

mxmﬁﬁLﬁwaﬁ%mﬁim
#EY 7 FEAR, ARDROY

]

V=7 PL—iBEE Y-, B
ENEENF ¢ — b R, K—F
Rtﬁmﬁ%ﬁﬁéﬂbECHz
—+ ﬁﬁ%ﬁ R4 +Iv7
77 b L. BGMERS 4 aHEE
BT TO2-008NH 54

|| THOREIC IR, g#i\ﬁﬁﬁzm#i%m%%un | | 7rar# s =R
7 ﬂ
] =
Q WZAAFrHILHNEH & LIJZKI:‘_’S’ PRIV=AL
‘A T103 E R X B AEAR2-3-11 TEL 03(244)3019 = T943 AR K EFKEE#6-3-12 TEL 06(771)0605




1l

B’
_— l) Xy“wﬁ
Vol. 1 N

[

0, 4

(1) Z{LPiw ZoFRELHHE -1 N 1

(2) REIeA A YAV 2F 2 WG
[Risk Assessment] 1983 B E HL 5 000 ...... 14

(3) TxxV¥E-—FHHIEBYIBHBRY R &
BERO VR /7 FMBIcH+ 2 EELE)
KBEmL T wmE ® 0 ...... 41



(1) ZiLH#E. TORHEEHE

BY 5%
LERKAUTED?

ERAEHEREZEFLRPIC LIk, MHOBRICOAMOETH o2, &
THHRBMEOMEHRLRERXBR AN oE, TRECADELHRZOLD
. HBOR-SEDLEVWHDT. TARRBDLIBEZ 3R, $LBBH
PENFEEAURETUBVEZALATNE, LAL, RESZ2 2D RS
DA T2HEE2WETHH0IE. BBERHTLIAbLEXAER
ERPOMHB I LAFAEROVTRELEEL WS> RENB T TERLL S
2. RITHINEMAL S MHBENEOHEEIhLIR > TEILERENR
RESCLERHBLBUDE., VELEHCILIZO2VWTH” AMOELEROD
MEOMELBCT. ThicH TA2RENBHBLELBERL. TREELRE
AEs2bickD AMNEBNLESEELA. LDIWAMBSERBLT
WS CEREBRTZCLA2EME LT ZHBHEBMSLBRIL 2ONBH
S 4 HDZ L TH o, PHBLESERERBHELIRESPVW 27 VRO
BONThord, SAREFEREGPLE5X 6N AL BEWSEEE 20
FESPTCRATCRBLIASCLIZLE,

LRBBLORERAMAS TRIZEEOLEEE ConfortOSEE3IAL .
10~20F IR B2 Y PO -V BELBBHEIFELSILERELTWSH, 18
EBESREDITHSSP. RECOMEKEETOEZAMNAL WS> SEI D
RB3LSCBDVBEHVEICHEACTREOREXThh, PZ0KER” EiLH
#” (FRABET BWMUSE) L LTHEIA A, ChzERICIBNS2E0 5 E
CEFRAFTIELMAEHR BT 2HE ¥0EMOTOY 27 hELTHD
e TORBRIBETELDOIIADDBZLIATHS. COESIRBERODB L
. ExohrrRRBECWEDZEIZLE,

LELHHORE

5. B REBROEN%EEBiorksten &” EHFORE" tWSAE L HOD
2520, TOXERELIEENERAFQROEBLEIEFRABLIUZDOSHRAD

FBREBY AN —Y ALY R T2RFANN "8 8HBT 4= 4
(HBf63% 5H28H) LH W AMMESDLLERLEBDTS 3.

—-1—-—



BEZ2BROXBRIER > THOTAHLS, BRIRFTERHLBFE-—FOTHHEG2
BOBHME—-2DOIRYy ZEHL. IRy I INOGVETERIDESICELD
TWw3,

#1 A historical overview by Bjorksten (1987)

Epoch 1. The stone age
2. Contagious disease
3. The deficiency and environmental disease

——— Cardiovascular disease
—— Cancer

4. Mental and neural disease

5. Progressive cross-linking —— senility
Great barrier
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#F 2 Theories of Aging

Theory Proponent Relerence
Collagen theory® Verzar (1957) 19
Cross-linking theory® Bjorksten (1968) 1
Endocrine theory Korenchevsky and Jones (1947) 10
Error catastrophe theory Orgel (1963) ' 12
Free-radical theory * Harman (1955) 5
Immunological theory Wallord (1969) 20
Metabolic theory® Carlson et al. (1957); Johnson et al. 2,9
v © (1961)
Programmed senescence theory Hayllick (1968) 7
Rate of living theory® Pearl (1928) 15
Somatic mutation theory Sziliard (1959) 18
Waste product theory Carrell and Ebeling (1923) 3
Wear-and-tear theory® Pearl (1924) 14

Note: Entries wilh the same superscripl may represent the same theory.
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3 BEFARIBIETE (AOFAN) OFEBELSE (19844)

Nale Female
ICD Cause of death Japan U.S.4. U.X. Japan U.S.A. U.K.
(1983) (1983)
140-208 All cancer 182.3 209.7 300.8 123.7 170.1 256.3
151 Stomach 52.5 7.4 25.5 31.1 4.8 16.4
153 Colon 8.8 19.7 20.5 8.8 19.8 24.5
165,199,IC Liver 22.7 1.7 2.9 8.7 0.7 1.8
162 Lung 33.8 70.7 107.4 12.3 28.8 38.0
185 Prostate 3.9 22.0 25.8  ceene e e
204-208 Leukenia 5.0 8.2 7.9 3.7 6.2 6.5
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# 1 : Loss of Expectation of Life from Various Hazards .

population

all women

all men

blue asbestos —

gas-mask assembling,

female

underground coal-
miners, male

nickel-refiners,
male

doctors smoking 15

to 24 cigngctles a
day, male

adverse event:
death from

complications of
pregnancy

motor traffic
accidents

lung cancer,
mesothelioma,
asbestosis

mining accidents,
pneumoconiosis

cancer of lung or
nasal sinuses

all conditions
associated with

" smoking

average age
at death if

loss of expectation of life if
exposed from age 20 years

unexposed to those-dying

specific
hazard
77.45
71.97

78.93

68.90
69.28

76.30

from hazard
(yrs)

4745

217.07

21.02

18.22

14.18

1468

average over
all exposed to
risk (yrs)

0.01

0.30

151

240

397

545



# 2 : Deaths per 10° km travelled
rail travel
to passcngers,'from train accidents
air travel
UK airlines, passengers on scheduled services
road travel
public service vehicles, passenger or driver
driver of goods vehicle
of 1.5 tons or less
of over 1.5 tons
car or laxi
driver
passenger
pedal cyclist
two wheeled motor vehicle

driver
passenger

pedestrian (if the national average distance travelled daily by

road is x km)

Source: Department of Environment 1978

1967-71 197276

0.65

23

1.2

88

163
375

140/x

0.45

1.4

1.2

8s

165
359

130/x



# 3 : Risk of Death Associated with Medical Procedures (per 106 cases)
Vaccination (England & Wales, 1967-76)
Surgical anaesthesia (England & Wales, 1970-73)
Childbearing (England & Wales, 1974-76)
Néedle biopsy of liver
Former thiouracil treatment of thyroid over-activity
Immuno-suppressive therapy for renal transplants
Treatment of ankylosing spondylitis by radiotherapy or by radium 224
Former use of ‘Thorotrast’ as a radiological contrast medium

Sources: reviewed by Pochin (198la & b)

40
100
200

4000
4000
10000
60000



R 4 : Average Annual Accidental Death Rates at Work in UK per Million at Risk
(1974-78 except as stated)

Manufacture of clothing and footwear 5
‘Manufacture of vehicles 15
Manufacture of timber, furniture, etc. 40
Manufacture of bricks, pottery, glass, cement, etc. 65
Chemical and allied industries 85
Shipbuilding and marine engincering 105
Agriculture (employees) ) 110
Construction industries 150
Railway stafl . 180
Coal miners 210
Quarries 295
Non-coal miners 750
Offshore oil and gas (1967-76) 1650
Deep sea fishing (accidents at sea only) (1959-68) ' 2800

Sources: Health and Safety Executive 1978, 1979a & b, 1980a & b, Central Office
of Information 1978, Schilling 1971.



% 5 @ Accidental Death Rates Attributed to Sporting Activities

Deaths per 10° participant-hours*

School and collcge football, US, 1960-64 03
Amateur boxing, UK, 1946-62 05
Skiix;g. Us, 196768 - 03
France, 1974-76 1.3
Canoeing, UK, 1960-62 10
Mountaineering, US, 195160 27
Motorcycle racing, UK, 1958-62 35
Rock climbing, UK, 1961 40

Deaths per 10° participant-years**

Cave exploration, US, 1970-78 45

Glider flying, US, 1970-78 400

Scuba diving, UK, 1970-80 220
uUs, 1970-78 420

Hang gliding, US, 1978 400 to 1300
UK, 1977-719 1500

Power boat racing, US, 1970-78 800

Sport parachuting, US, 1978 1900

*DBased on approximate estimates of participants’ hours per year spent in the activity

** Based on numbers of parlicipants and deaths per calendar year, without allowance
for hours actually spent in the activity.

Sources include: British Hang Glider Association (1981), British Sub-Aqua Club (1981),
K.S. Clarke (1966), Mctropolitan Life Assurance Co., (1979) and F.D. Sowby (1965).



List of Efements Presented and Constructs Elicited (or Repertory Grid Study

List of Elements
1. Holel fire 8. Home fise 15.
2. Coal mining accident 9. Plane crash 16.
3. Air poilution 10. Earthquake 17.
4, Fire ina discotheque 11, Carcrash 18.
5. lllness 12. Rock-climbing 9.
6. Trin crsh accident 20.
7. Accidental release of 13. Accidentona 21,
nuclear radiation building site
14. Being struck
by lightning
List of Constructs

consiruct for group of similar constructs)

ORIGIN OF DANGER

Naluralfman-made

Human cause/no human cause
Dlame assigaable/no blame assiguable
Sclf espousible/sell not responsibl
Internal/external

CHARACTERISTICS OF IIAZARDS

*Necessaryfusinceessary activily
Occupatiomal/not occupational
Polentialfpresent
Neas/far
Moving/stationaty
Slow/Tast event
Specilic/non-specific localion
Open/enclosed
Lasge/sinall concentration of people

THREAT

Frequentfinfrequenl occutrence
Iighflow risk of accident

Most dangerousflcast dangerous
Sale/unsafe
Sudden/continuious thicat

CONSEQUENCES

Majos/ininor

Large/stnall consequetice
Fatal/survivable

Miny killed /few killed
Many-alfected/few alfecicd
Personalflmpersonal

H Honn.t

f-lerm
Reversiblefineversible
Painful/painless

HUMAN INTERVENTION

Own control/ott of own cositrol
Rely on others/tely on sell
Avoldablc/unavoidable
Preventable/unpreventable
Precautions/no precautions
I*oresceablefunloresceable
Casy/difficull to escape

REACTIONS

Awarefunawarc of danger
Steeping/awake
Familiar/funlamiliac
Ugly-hidcous/not ugly
Scating/not scasing

1

Worry ho Yy,
A roren]

l'an!c'—cllaos'I;rduly-clnl|n
Public reaction/no public seaction
Miscellancous (unique)

TOTAL

Sotirce: Terusse 1980

Accident in a chemical plant
Skiing accident

Factory fire

Accident in the home

Food poisoning
Motoreycle crash

Being knocked down witile
crossing the road

no. of grids to  frequency of
include construct  constructs

12 23
8 10
3 3
5 6
2 6
8 18
6 9
2 2
4 4
3 3
3 3
2 3
k] 5
3 3
2 6
8 12
4 8
3 S
2 2
9 27
1" 17
6 10
s 6
8 1
9 12
4 4
3 3
2 4
1 24
3 4
6 10
3 4
2 2
2 5
7 12
3 5
3 4
4 6
2 6
s 7
3 7
4 5
3 7
4 5
10 20
215 358
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FACTOR 1: UNKKOMR RISK

F00D COLORING £0dD PRESERVATIVES
. PESTICIOES
SPRAY CANS
XUCLEAR POVER

X RAYS

ANTIBIOTICS

CONTRACLPTIVES

KON-KUCLEAR
CLECTRIC POMER

FACTOR 2: ORLAD EIR

...... o e vt e o e s s 4 e e e

COMMERCIAL AYIATION

.

Location of 30 hazards within the two-factor space obtained from LOWY,
Student, Active Club and Expert groups. Connected lines join or enclose the loci of four
group points for each hazard. Open circles represent data from the expert group, Un-
attached points represent groups that fall within the triangle created by the other three
groups.

Source. Slovic et al. 1981.
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FACTOR 2:
UNKKORN RISK
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Hazard locations on Factors 1 and 2 of the three-dimensional structure de-
rived from the interrelationships among 18 risk characteristics in Study 2. Factor 3 (not
shown) reflects the number of people exposed to the hazard and the degree of one's

personal exposure.
‘Source: Slovic et al. 1980.



J X T BAGRPITEE H A<8F8R

SREHSTH BE O B
U R4 0531 W5 HAEER ( The Royal Society 1983, A Study Group Report &V )

RISK U/ The probabillty that a particular adverse event occurs during a stated period of
time, or results from a particular challenge.

ADVERSE EVENT HERS An occurence that produces harm

HAZARD BYEH /BI% | The situation that in particular circumstances could lead to harm

HARM % The loss to a human being € or to a human population ) consequent on damage.

DAMAGE e The loss of inherent quality suffered by an entity (hysical or biological).

BENEFIT faE The gain to a human population.

DETRIMENT #HE A numerical measure of the expected harm or loss assoclated.with an adverse event.

RISK—ASSESSMENT |URIEE The general term used to describe the study of decisions subject to uncertain
zhit. SHE. Risk estimation ¥ Risk evaluation 4 3.

RISK—-ESTIMATION |URJ#5E (2)The Identification of the outcomes.

’ . (b)The estimation of the magnitude of the associated consquences of these outcomes.

(c)The estimation of the probabilities of these outcomes.

RISXK—EVALUATION |URAJSYE The complex process of determining the significance or value of the identified
hazards and estimated risks to those concerned with or affected by the declsion.

RISK—-MANAGEMENT |UXJ#H The making of declsions concerning risks -and thelr subsequent Implementation.

T ®f



B 2
FACTORS INFLUENCING THE PERCEPTION OF RISK

‘(@) Concentrated, obvious risks (e.g. of motorway pile-ups or major
industrial explosions) are regarded as worse than diffuse riskslike
those from general road accidents or an equal number of deaths
scattered around as a result of smaller scale industrial accidents.

‘(b) Risk to non-beneliciarics (e.g. general public exposed to emissions
from nuclear power stations, or people living alongside railways)
are regarded as worse than risks to beneficiaries (e.g. recipients of
wadio-therapy or railway workers).

‘() Involuntary risks (e.g. of receiving carcinogens in food) are
regarded as worse than voluntary risks (e.g. rock climbing).

‘(d) Risk imposed for the benefit of others (e.g. whooping cough
vaccinations imposcd on older children for the benefit of younger
age groups) are regarded as less acceptable than risks undertaken
for self-protection.

‘(e) Risks that are isolated, and not compensated for by associated
benefits (c.g. exposure to X-rays in fitting shoes) are regarded
as less acceptable than risks obtained in a largely beneficial
context (e.g. risks from radon emissions in buildings that other-
wise provide warmth at a low energy cost).

‘(N Immediate hazards (e.g. of new electrical equipment) are regarded
as worse than deferred hazards (e.g. resulting from bad mainten-
ance).

‘(g) Unfamiliar, unnatural or “new"” hazards (e.g. from new food
additives or radiation from nuclear industry) are regarded as
worse than risks from familiar, natural, and established causes
(e.g. traditional foods, cosmic radiation or cmissions from Aber-
deen granite).

‘(h) Risks arising from secret activities (e.g. in the defence field) are
regarded as worse than those derived from open activitics.

‘) Risks evaluated by groups who are suspected of partiality (c.g.
statements by an industry about the safety of its own install-
ations) are regarded as worse than risks evaluated by impartial

groups.

K()) " Risks that some other person pays to put right are regarded as
worse than risks individuals have to pay themselves to remedy!’
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