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Explaining Uncertainty in Health Risk Assessme=nt o
Effects on Risk Perceptlon and 1 rust " f '

Branden B. ‘Johnson and Paul Slovic

SUMMARY

Descrlbmg uncertainties xn health nsk as sessments has been touted as a means to educate

citizens, perhaps with the result of reducmg therr perceptrons of r1sk and mcreasmg their

i

_respect for agency performance No research had been done to \test this assumptron

’ o
ThlS first year of reseacch on pubhc,response to uncertamty in nsk:assessments followed

an experimental approach. Simulated news stories were used to manipulate simple versions

of uncertamty (e g., a range of rxsk estlmates thh and without graphic representations)' and

.. a few other vanables szens were recruxted from the Eugene, Oregon area to read one

story each, and then answer a,queStionnaire. - Three studies tested between 180 and 272
subJects each Two focus groups were also «‘onducted to obtain more detalled responses to
sunulated news stones i

Tentanve conclusxons of thxs first year of research on pubhc l}esponse to uncertamty in

risk assessments are that

® Citizens are unfamiliar with uncertainty in risk assessments, and in science generally.

|
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® Citizens may recognize uncertainty (i.‘e.,fa range of rislr estimates) when it 1s presented

in a simple, graphic way. - -~ - A : | ‘ . g

® Citizens’ views on the environmental situations presented in the stnrieS'apneared to-be ° )

influenced far less by uncertainty than by otner factors. o ”

® Agency discussion of uncertainty in risk estimates kseems, to be a signal of zigency v '

honesty :

L Agency discussion of uncertainty in risk estimates seems tobea sxgnal of

incompetence. | | -
Future research building npon these initial results cbuld'examine,' among others‘, tlie role |

of trust (e.g., the effect of conﬂicting assessments of risk uncenainties by other pohcy

actors; comments by local actors on agency trustworthmess), the effect of chfferent forms of

uncertainty (e.g., methodological unc’ertainty Vs. poptilation variability), or uncertainty in “

relation to standards or action levels. It might also be fruitful to examme public’ response to

legislated descripnons of risk characterization as found in the proposed }Ri.,k Commumcation .

Act of 1993.

BACKGROUND s

A continuing issue in risk commumcauon is how best to commumcate techmcal nsk
information from scientists and officials to citizens. The purpose of this research pro;ect was i_ ;'
to determine whether uncertainty m risk estimates affects public risk piercepthns anci, trustin -

government managers of environmental problems.
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Arguments for Communicating Uncertainty

Several scientific and government documents have stated o’r'irnplied that fulldiscusSion of
- uncertainties in risk estimates would 1mpr0ve public conﬁdence in the quallty of rrsk
g .

~ estimates. The 1mmed1ate motlvauon for USEPA fundmg of tlus research was promulgatton :

in 1992 of "Guxdance on Rxsk Characterxzatlon for Rrsk Managers and Risk Assessors" by

7 then-Deputy Admlmstrator F. Henry Habrcht II (Hablcht 199; ?.) The aim of this document
‘was to advise on descrlptron of risk asses ments so as to addre'ss "a problem that affects o
pubhc perceptron regarding the relrabllxty of EPA’s sc1ent1ﬁc assessments and related |
regulatory decrsrons" (p. 1) |

public confidence in the quahty of our screntrﬁc output will be enhanced by
our...thorough presentatton of risk assessments and underl“nng scientific data. (p. 1,

emphasxs added)

' As part of "thorough presentanon" a full charactertzatlon of risk "must identify any

: rrnportant uncertamues in the [risk] assessment " (p. 8) {'
| r
Others also have felt that commumlcatton of uncertainties rs important, and not solely for

L decrsrons by "managers or "decxsxon-makers" bemg open about uncertamty is presumed to
l

enhance credxbrhty and trustworthmes" 'I'he most dxrect staternent of this hypothesrs came in

a 1988 manual on risk commumcatxon that. argued that "people are already alert to

uncertamty Farlmg to disclose uncertamry is hkely to undermiine trust in the agency"

l
(Hance, Chess, & Sandman, 1988 p. 83 also 69-73) A repc»rt ona 1991 workshop on

"Improving Rtslc Charactenzatxon" (Ame1 ican Industnal Healt.h Councﬂ 1992) sa1d full
l
drscussxon of uncertamues was an unportant part ofa nsk assessment Although aimed
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primarily at "risk managers," the report also.noted that possible users of the risk information
Should be taken into account early in the risk assessment process:

This should include key users oeyond the}épon’soring organization; e.g., | stakeholders and

groups at risk. The risk characterization should be tailored in its level of detail to the type

of potential user and their level of mterest [p 2; emphasis added] ‘
The report also noted the lack of '!systemaric etudy of rrsk characterizations in terms of 'therr
comprehensibility and usefulness to various types of users"‘(o. 14). The‘Carnegie |
Commission on Science, Technology, and Governme.u said in 1993 that "communicating a
range of doses providee citizens with a-more realistic descri_ption of z‘rhazard and hencé -
results in more informed choices vrhen the range of‘ risks-to wrlich one‘ is, exposeri is |
considered" (Risk and the Environment, 1993, ‘p.b 87). Although not mentioning effects on -
public confidence in risk assessrnen_t or govemmeni, lthis stetement impliee, that discussion of
uncertainties will improve cmzen decisions. |

The assumption that full discussion of uncertainties would hexghten public conﬁdence in
risk assessments and in those prodpcing ahd communicating them is almost entirely untested,
One study found that a written ca'ution about uncerta'inty of risk estimates did not
significantly affect levels of public concern for a hypothetrcal hazardous waste case (Bord &
O’Connor, 1992). The "Improving Rrsk Characterlzanon report also noted the lack of |
research Yet other hypotheses are plausible: dlscusswn of risk uncertamtxes may raise | - '
public doubts about the agency’s honesty or competence mstead of reducmg them

If the assumption that discussion of uncertamtres will unprove" (however defined) pubhc
response to risk or to producers of risk assessments is not correct, USEPA and other |

agencies need to know that and examine its implications,‘ff this essumptiOn is true, then
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USEPA should be able to 1clent1fy what kinds of 1nformatron aloout,uncertainty, explained in

what ways, are most helpful to citizens. The USEPA gurdance docurnentmentioned aboye o

did not provide that level of detail for managers and rrsk assessors The research dlscussed
k . .

here was rntended to test the assumptlon that explarmng uncertarntres has a major rrnpact on
percerved rrsk and trust m govemment among cmzens

' | ]
Reasons to be Concerned About Commnmcatmg Uncertamty

\ " N
Edmund Muskie’ s»famous plea for "one-armed sctentrsts" as opposed to those who say

"on the one hand, this, ‘and on the other hand that" clearly 1nc'.icated his annoyance and. :

frustration with scientific uncertainties; Although, as noted a'bove,ronly one study has

rtainty in risk estimates, several
] ‘

mcluded even a minor exammatron of pubhc response to unce

lines of research have suggested the follo wmg

. people w1ll be unfamlhar w1th scientific uncertamty

. people will be uncomfortable w1th uncertz 1nty and may even deny it\ :

o uncertamty about rlsk wrll affect nsk perceptrons and oplmons about agency
. . s tr . .
perforrnance far less than other factors S E

: l

"scxentxﬁc ltteracy suggest lay people atmbute far more deﬁmtrveness to
l
screntrﬁc ﬁndmgs than they deserve, partlcularly when these ﬁndmgs suggest that ris
3
(Mtller, 1993 Slovxc, 1993). Thxs suggests that uncertamty nr not a sahent concept in therr

Some studles of
k is lugh _

views of science. In addmon, many studres show that probablhty, a concept underlymg the

technical risk uncertamtxes of concern here, 1s dxfﬁcult to understand for both experts and lay ‘

}
people (Kahneman, Slovrc, & Tversky 1982) The notlon that uncertamty wrll make people

uncomfortable and deny uncertamty was explored mdrrectly by Weinstein (1987) He found
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that New Jersey residents preferred being told that a situation was safe or unsafe rather than |
receiving risk assessment information, Nur‘nerousfstudies have shown that people want to he
certain of their safety (Sandman Miller, Johnson & Welnstem 10-93' Slow}'ic .Fischhoff, &
Lichtenstein, 1982). If people want to be sure that they’re safe, uncertamty in estunates of )
the risk will undercut that guarantee.

There is also research that suggests that techmcal mformanon on l’lSkS 1ncludmg
uncertainty information,‘ is less important to pubhc response to rrsk and government than
other factors. For example, goveMent-actions to address p’ubltcvconc,erns and share
information early strongly affected perrewed risk and Judgments of agency performance for a
hypothetical chenucal spill. By contrast, detailed technical 1nformatton on health effects and
exposure pathways had no observable effect (Johnson, Sandrnan, & Mlller, 1992) In another .
study, trust in industry and government, perception of health threats to oneself and famlly,
and the sense that hazardous waste risks could be controlled were among sxgmﬁcant factors
in concern about a hypothetical hazardous waste site. A warmng about the uncertamty of risk ~
estimates in general and knowledge about chemical risks were not sxgmﬁcantly related to
concern (Bord & O’Connor, 1992) A study of public response to global warrmng found no .
effect from large variations in the tumng and magmrude of sc1ent1ﬁc predtctxons of warrmng |
outcomes (Bord, O’ Connor, & Epp, 1992).

In short, desprte the arguments in favor of commumcatmg uncertamty in nsk assessrnents
to the public, there are several reasons to be concerned that such communication may create
rather than resolve confhcts between ofﬁcxals and citizens. Nevertheless, uncertamty 1s

inherent in risk assessment and needs to be part of accurate commumcatron about nsk

Explaining Uncertainty ; ) : ‘ : -6




' to the public.v |

Research is needed to help agencies determine how best to-communicate these uncertainties

METHOD -~ . - S T

The primary research ‘method used in this ﬁrst year of rese;arch on uncertainty was
|

= presentauon to subjects of scenarios in the form of srmulated newspaper stories This

'approach allows for experunental variation of stunuh presented to subjects and for statisttcal :

. analysis of the mdependent contrtbution each variation makes 10 rtsk perceptlons In contrast

. use of' an ofﬁcial or simulated EPA fact sheet might restrict ex;:perimental variation, through

ltS exxstlng content current llmltS on what the agency can say babout risks or. because ‘

scxentiﬁc uncertainty is too great to get agency consensus .on what to say. Another reason for
i

using a sxmulated newspaper story as the channel for conveymg uncertamty 1nformation is
that thrs isa major channel by Wthh cmzens recelve risk mforrnatlon | ' - ‘
After readmg a smgle story, subjects were asked to answer several questlons These

included questlons about (1) percerved risk; (2) percelved unce rtamty of the risk; and (3)

percerved trust, 1ncludmg agency honesty and. techmcal competence. ‘Other questlons

‘ measured (1) risk aversmn, societal and personal (2) genera attrtudes toward government

and authority; and- (3) socxo-demographic items (e.g., age, ger der)

The use of scenarios and questronnatres ina structured forhtat has been used extensrveiy

)

by both of us in earher research to reveal cmzens cognmve understandmgs of envrromnental

. and technologtcal rlsks and is appropnate for this exploratoryt research Alternatives, such as.

e

large-scale surveys, are not suttable until more is known about the unpact of risk

uncertamtles on pubhc risk perceptions
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INITIAL EXPLORAT!ONS

Our original proposal for the first year of research was_' to develop'scenarios in Which
USEPA reported a range of risk estimates focusing on the rnar(irnaliy expo.sed individual, for
a hazard related to pollution prevention. This might haVe been ozone depletion'and its effects
on skin cancer incidence, to meet then-current mterests of USEPA officials. Stories 'would
either say nothing about uncertainties; mention 2- 3 key sources of uncertamty (e g.,in future '
emrssrons levels or human exposures) without provrdrng any detarls; or dlscuss the_sarne 2-3
key sources of uncertarnry m detail. Scenarios would also vary rn their degree of uncertamry,
signalled by such items as "weight of scxennﬁc evidence." Drfferent contrrbutors to ozone -
depletion (e.g., automobile air conditioners versus hrgh-altrtude jet contrarls) mrght be means’ ‘

to obtain plausible high- and 1ow-uncertamty for this hazard. The agency would delxver the
!

risk estimates as if it was seeking subjects’ support for. federal act‘ron to reduce ozone "
depletion. | |

Upon reflection, however, we concluded that this approach was premature Uncertarntres
in ozone depletion risks are much larger than for many hazard srtuatlons, and conveyrng
these meaningfully could be very difficult. Furthermore, grven doubt about the. relatrve
importance of risk uncertamues in shaping public risk perceptron and conﬁdence in
government, this approach seemed too detailed. It is prob'tbly ummportant whether
uncertainties in use of animal data are viewed drfferently by cmzens than uncertamtres in
dose-response extrapolation, for example, if uncertarnty m general has httle or no effect on |

perceived risk.
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Before testing simpler scenarios, however, we spent some ttime arialyzing, the' kinds of

factors concermng both uncertamty and other toptcs that mrght affect perceptions of rrsk and
‘ v

.,,agency performance These are summarized in Table 1. Thts llst gurded us in draftmg the

~ simulated news stones used as altematxve scenarios, smce the se would necessarlly contaxn

. : . , i
mformatton in addmon to the expertmental mampulatlons Forl example "source of danger
RN
|-

- (in the hazard category) could be an abancloned hazardous wa<).te site, operatrng factory,

: proposed chemxcal waste fac111ty, proposed ow-level radtoactl[ve waste facxhty, or natural

radiation in the home. These: alternattve sources of danger xf t.hosen as rnampulatlons would

|

allow variation among past, preSent, and future risks, chernicals and radiati‘on, human and’

natural causes, and community and household risks |

[

Because the 23 kmds of varlables identified i in Table 1 could be combtned in a very Iarge
\

nurnber of ways it was decxded that the first test of uncertamty s effects would focus on Just

a few critical vartables. These variable types, ‘and draft srmulated news stories for Study 1,

- were reviewed by Dr. Adam Finkel of the Center for Risk’Mz[tnageme’nt, Resources for the

- ; e e . | . .
- Future, an authority on issues of uncertainty in risk assessment. He is not responsible,

however, for the stories actually used. \
!
L
L |
A ﬁrst test of the effects of uncertamty was conducted usmg sxmulated news: storxes (see-

\
Appendlx A for the full set of srxteen stories, and Appendix B for the two questtonnatres

STUDY 1

used: one for butydin and one for zydin). These included a headhne, datelme, quotations

from officials and citizens, and a columnar format, as in real news stories. As shown in
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Table 1. Categories of Variables -

Hazard

Uncertainty

Involved Parties

Management of Issue

" Presentation of Information

Source of danger
Exposure pathways
Health endpoint

_ Risk estimate
‘Timing of health consequences

Voluntariness

" Equity . -

Degree of uncertainty
Weight of evidence =
Basis for uncertainty.

"Victims"
Generator of danger

‘Issuer of risk estimate

Regulators
Critics

Interpretation of uncertainty by source of risk estimate

* Action message

Victims’ behaviors
Other messages of managers

Drama " .
Citizen reactions to uncertainty

Citizen reactions to managerial actions

Explaining Uncertainty
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Table 2, the stories varred in the type of hazard they concerned (a chemlcal from an
abandoned hazardous waste slte or natural radlatron 1n the form of a gas in homes) the nsk

estrrnate used (one-m-a-thousand or one-in-a -mrlhon) and four evels of uncertainty (none o

: mentxoned the true rrsk could be as low as 10% of the esnrnate as low as 1% of the

estrrnate, as low as zero) Irnagrnary names were used for the chemrcal ("butydm") and
_ -

' radlatton ("zydm"), to avoid potenual establrshed reactions to htghly-publmtzed 1tems hke

dioxin or radon lhese storres also rncludecl several items that "ould be var1ed in future

!
} research ’ : o - [
‘ ‘ S |
b
l

(1) the 1ssuer of the risk estu'nate (EPA)

(2) a risk companson ("For compartson the rrsk of gettmg cancer from exposure toall ~
| _

possrble causes of cancer is about one in four for an Amern:an")

; _' (3) the weight of evidence (p_ossible cause of cancer) ‘ ’[ i o R .
i I o “ i . ]

(4) the unphcatron of estrmate uncertatnty (more study needled)
t’ ' An advertrsement was placed in the Umversrty of Oregon n:ewspaper to recruit 272
|

subjects (17 people per story) each of whom was patd a nommal fee Subjects took part
\ N
in the same room, in May 1993. 'Each read one story, assxgned randornly,
\ .
~and then answered the questronnarre They could refer to the s[tory whrle answermg the

sunultaneously,

questtons
T h1s first test d1d not seem to descrrbe risk and variations in uncertainty. that were

' apparent to subJects The initial questron was, "Drd the govemrnent say what the risk of ttus ;

L problern was?" A good rnampulatton would have had nearly ]00% posmve response,

- partrcularly smce subjects could refer back to the story while .tnswenng questrons Only 84%

. .

11

t

[

LY . . |
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Table 2. Study 1 Research Design (16 stories)

Hazards" and Risk Estimates

‘Butydin ~ Zydin
Uncertainty Condition . - - 1:1,000 1:1,000,000 - 1:1,000 1:1,000,000 '
None mentioned 1 2 3 4
"the true risk could be as low as : : , »
10% of the . . . estimate . . ." 5 6 T 8
"...aslowas0.1% ..." ‘ 9 10, = 11 12
“...as low as zero." T3 4 - 15 16

" "Butydin" is an imaginary chemical from an abandoned hazardous waste site; -
"zydin" is an imaginary radioactive gas in homes, from a natural source.

Explaining Uncertainty




-~ single number andarange S o

' Baum, Fleming, & Davidson, 1983). T

i
\

sard the rrsk was stated nearly a fifth of subjects drd not notu.e thrs statement, Or at, least drd
: \ o .

not conrect the questron with the rrsk statement in the story

i
! ‘
I o
|

\

Those who answered "yes" to the ﬁrst questlon were then asked whether the government

gprovrded "a smgle number for the risk or...a range wrthln whrch the risk rnlght lie." There

was 4 statrstrcally srgmﬁcant drfference (p < 05} m answers those who read a story in . .

'whrch no uncertamty was mdrcated were more hkely to cite a srngle number (41 5%) than :

. were readers of the three kmf‘e of storres in whrch uncertamty was mentroned (17- 29 %)

However 58 5% of readers of the no-uncertamty stories clamhed that a range of I'lSkS was

mentioned. Clearly the~mani'pulation failed to make clear to sr’tbjects the drfference between a

3

\ .

Desplte the lack of statrsncally srgmﬁcant uncertamty effe(\:ts other mampulatrons did -

#

affect dependent varrables For example storres about zydm (natural radratron) ehcxted
srgmﬁcant rankmgs of lower risk, 1ess worry, more understandable and honest mformatlon
and a more honest agency than drd stories about butychn, the hypothetlcal chemrcal from an

abandoned hazardous waste site. Thrs ﬁndmg is consrstent wrlh many prevrous studres that

¢

have found lower percerved rrsk from natural hazards than for technologrcal hazards (e g,

I
Lor
I

N

E The cmzen comment in the no-uncertamty stories that "Now they re telling us we could get
cancer" may have herghtened percerved uncertainty for readers of these stories. However,
this is unlikely to explain these results, since the confusron among readers of no-uncertainty
stories in Study 1 about mention of a range of risks was no greater than in Studies 2 and 4,
‘which lacked this citizen comment. In addition, the citizen comment concerns personal
vulnerability. ("could" get cancer), whose uncertainty is (at least technically) separate from
the presence or absence of uncertarnty in a population risk estimate.

Explaining Uncertainty . 13




Risk estimates of "one-in-a-thnusand" elicited s’igniﬁcanf ratings of more honest _
information, and a more honest agency, than one-in-a-million estimates. ThlS finding is
consistent with prev:ious research that found néople said ‘they "‘\‘voulrdv, believe a gnvemment
agency more if it said there was an e_nvirnmnéntal pnoblem than if it said there was no
problern (Weinstein, 1987). N .

The lack of any apparent effect of the uncertain;y manipulhtion in this smdy' can be
interpreted in several different ways. This negatiye result may reflect reali;y":' l"ay péoble are
unaffected by uncertainty in risk estimates. HoWevef, it :'rna'y be an artifact of ﬂ1¢ fesearch : d
design. For exampleh, the attributeg of nncertaintﬁ'. méy not hn}%e been higlﬂighteci; or the
differences large enough to be noticed by subjects. Anothef possibility 1s ﬁat the WOrding»of
some questions (e.g., mentioning unc_ertninty ‘without defining it as "a range‘of risk S
estimates" or some other salient phrase) did not convey to our suhjects what'_ it convéys to

experts.

STUDY 2

A second test of the effects of uncertalnty was conducted using sunulated news storles
The stories concerned a chemical from an abandoned hazardous waste site, and varled in the
risk estimate used (one-m-a-thousand or one-m-a-mxlhon), whether a paragraph outhmng a
range of plausible risk estimates (from zero to ‘ten times the estimate) was included and.
whether a graphic emphasizing the nature (point or range) of the estimate was included
Factorial combination of each of these factors created a total of eight stories (see Table 3 and =

Appendix C). The questionnaire used appears in Appendix D

Explaining Uncertainty 14
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Table 3. Studﬁ! 2 Research Design (8 stories)

7 Uncertainiy Paragraph ‘ [ . ; No Uncertainty Paragraph
Risk Estimate - - Graphic ‘No Graphic | ’;Graphic . No Graphic

1:1,000 1 2 3T e

*1:1,000,000 5 -6 7 8

15
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f

Only one hazard, butydin, was used inthis test bccause this variable (hazard type) is not ~

directly related to uncertainty, and it seemed important to focus on evoking consistent and -
significant responses to variations in uncertainty alone. The questionnaire and stories were
revised to try to make the risk estimate and uncertainty more noticeable to subjects, in

addition to the additional paragraph and the graphics mentioned above. For éxaymple‘,

comments by local officials and residents were removed, both to shorten stories and to focus

on actions (e.g., descriptions of uncertainty) that are directly under agency control. The risk

comparison (total risk of getting cancer) was retained.

An advertisement was placed in the Univetsity of dregdn newspaper“ td recs'uit ‘180
subjects (8 stories, averaging 22.5 people per story) each subject was pald a nommal fee
Subjects took part sunultaneously, in the same room, in August 1993 Each read one story,
assigned randomly, and then answered the questionnsire. They wsre able to refer to the story
while answering the questions. | | |

Ar;alysis of the entire sample again found successful manipulation of ’ptébability (Table
4). Higher probability (1:1,000) in the story evoked higher perceived risk, more worry, and
(although not quite significant at p < 05) greater expressed intention of getting the site
cleaned up. Lower probablhty (i.e., 1:1 OOOFOOO) signaled preliminary rather than complete
information to people. Since probability did not affect judgments of the agency’s honesty,
this latter result may indicate that people see low risk estimates as indicating scientific
ignorance, rather than either a government cover-up or an accurate assessment of risk
However, there was a s1gmﬁcant interaction between probabxhty and uncertamty (P < 05),

affecting views on whether the risk was "known prec1sely to government" or was unknown

Explaining Uncertainty 16




b Table 4. SmdyZ Probability Effects S vh“, N

, R e S ‘ R;sk_Esnmate

1:1,000  1:1,000,000 ~ p

Perceived Risk , , : ST
(1 = very low; 7 = very high) C 4.07 3.16 . <.001 .
f Worry R o R g
(1 = not at all; 4 = very worried) o 3.09 1270 <.01
Preliminziry Risk Information . - : S o
N complete; 7 = preliminary) T 4.87 | 544 <005
|
!
E
i
. )
|
| :
|-
; Ny
j [
P e . -
; \
; |

7
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to government." People who read the 1:1,000 OOO story thhout any uncertamty mformatlon
were more likely than others to see the government s knowledge as prec1se '
Study 1 had difficulties in ellcmng 'correct” answers to the ﬁrst two questlons In Study ‘
2, the initial question was, "Dxd the government agency say what the risk was of gettmg
- cancer from drinking water contammated_ with butydm? " This version of the' question used‘r
the exact language of the story where the risk estirnate was mentioned lai:med at ‘remvov:ing
any amblgulty that might affect some subjects’ apparent mabxlxty to recogmze the rlsk
estimate in the story. A good mampulanon would have had nearly 100% positive response
especially since subjects could refer back to the story while answermg questxons However
this approach did not improve response; only 78% (compared to ‘84%‘ in the first test)'
recognized that the government mentioned the risk level.vv | |
Those who answered "yes" to the t‘lrst question. we)re' then asked Vyhether the"gbvernm'ent |
provided “a single number for the risk or...a .range fwithin yvhichthe»risk _might lie 'l >
Answers indicated some subjects were stﬂl fallmg to recogmze this var1able Some 48% of
those getting the pomt-estlmate story reported a range given; 20% of those readmg the story '
with the extra paragraph on uncertainty said the story mcluded*only a smgle "rlsk number.
Because of these residual l'errors" in story-reaoing, the following report of resﬁlts for .
uncertainty mampulatlons includes two sets of data. One is the ANOVA analysxs for the {
entire sample; the other data set includes only the 92 (of 180) people who answered these
first two questions correctly. | | |
Unlike Study 1, this study revealed differenees linked to the uncertainty manipulations

(Table 5). Those who read stories with ranges of risk estimates were more likely than those
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Table 5. Study 2 Uncertainty Results

Point Story
(No Uncertainty)

Range Story®
[Uncertalnty) - p< X

"Very Great"/"Moderate" range of risk

Risk: information in story 1s uncertain
Risk from butydin is high

"Somewhat"/"Very Worried"

42%

28%

14%

58%

8% . .001
54% o
%05

73% o1

N=292"

2 Response by readers of all stories that contamed a pomt risk

1:1,000,000.

b ‘Response by readers of all stories that contained a range of r

range was 0—1 100 or 0-1: 100 000.-

-

e'é‘timate whether 1:1,000-0r

sk estimates, whether that
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reading single-estimate stories (86% vs. 42%; P < .QOl) to say that a "very great" or -
“rnoderate" range of risk was described in the story. The "r'ange" group weret‘also much:
more likely to rate the risk information in the story as uncertain’ (5-7 ona seven-pomt scale
54% to 28%). They also saw the risk from butydin as greater, ona seven-pomt scale 34%
vs. 14% rated the rlsk as 5-7 (P < .05). This 'rnay have occurred because they gave greater
weight to the upper end of the ranges. If one focuses only on the highest estimates, it is -
reasonable to assess the risk in the range stones as hrgher than in the pomt stortes

The uncertain situation was also more ‘worrisome: 73% of the "range" readers compared
to 58% of the "point“ readers rated themselves "somewhat“ or very womed" P < 01)
No obvious differences appeared between the range“ and "point" groups for ratmgs of the
trustworthiness, alarmingness, or honesty of story mforrnatton However, for the enttre ,'
sample the presence of a graphtc significantly reduced percetved trustworthmess of story
information. For range and point storres combmed those thh graphtcs recerved a mean
rating of 3.31 (on 2 seven-point scale from "not trustworthy" to "trus*worthy") StOIlCS
without graphics were rated as 3.84; the dtfference was’ srgmficant atP < 0 Do

Within the group that recetved a range of esttmates and correctly recogmzed this range
(N = 56), 66% agreed that the agency ’s drscussron of how much the nsk might vary made it
seem more honest (29% disagreed). Some 59% dtsagreed wrth a statement that this |
dtscussxon made the agency seem less competent (34% agreed with the statement) About
71% of the "range group agreed that the discussion would have made them more concemed

about the risk had they lived in this tmagmar_y town.
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' undergraduate degrees and an average ‘age in the late twentles 'the second gr

b
The results of Study 2 were mxxed In contrast to Study 1, rh.e uncertamty rnampulanons

(both the paragraph of text and the graphxc) worked Effects of uncertamty on SUbjCCI

assessments of agency honesty, for example were strong enough: to appear in results from

the entire sample despxte ﬁndmgs that suggested some subjects were not fully aware of the

nature of the rrsk estlmate Both the paragraph on uncertalnty (1 1 presentmg a range of risk

estimates) and the grapluc were apparently able to make uncertaunty more. v1srble and salient-

to subjects than the phrasmg used in Study 1 | ’. l :

1
However the presence of risk estunates -and both graphxc anh verbal mdtcators of
uncertamty, m the stories were not noticed hy many subjects (or the questlons about these

l: !
1tems did not mean to them what they meant 0 us)

Before proceedmg with another study, it seemed prudent to convene some focus groups to .

understand m more detarl how people mterpret uncertamty in the envrronmental news storxes

produced for Study 2. We hoped that thlS approach would reveal whether those stories

framed uncertainty 1n a way not sahent or recogmzable to subjec

1

"

|

STUDY 3: FOCUS GROUPS l
, , X ,

Two focus groups were conducted in October 1993 with resrdents of Eugene, Oregon an_d

a facrhtator from the Decrsron Research staff. The first group rncluded seven volunteers (four

women an and three men) 1n a local socxal change and polmcal acnon group, all wrth

oup 1 mcluded six‘

ernbers and frrends of a women’s commumty volleyball team l'four women ‘and two men)

r

“All had attended some college, four held undergraduate degrees*

~

and two were in-graduate

school Therr average age was in the mrd—twentres The groups ‘read three 1:1,000 stories
. l v o '
X
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from Study 2: the point-estimate story ("the additienalrisk 'is one in a thousand“); the |
same story with 2 graphic added (see Appendrx C, page C2), and the range story ("the' true
risk could be as 1ow as zero, or as high as oné ina hundred") with graphic (see Appendlx C,
page C4). After reading each story, focus group members answered a selected set of ttems
from the Study 2 questionnaire, and dtscussed these reactions and the reasons for them
Except where noted below, focus group members read the same stories and dtscussed the
same issues following the..discussion gutde provxded in Appendtx E.

Salience of environmental prob/ems In general, people sald they were, concerned about

environmental problems only for threats that seemed close to them or recetved a lot of

- publicity:
e If you're going to move to Lancaster Road or,. . . close to the Winston Reservo‘ir.‘
o .. .ifIwas pregnant orifl had ktds bl
e .. if I was looking at this [story] in the newspaper I probably would not read past

the ﬁrst paragraph . - . Which'is another reason why the [graphic] box is nice . .. S0 it
is over on Winston Reservorr blah blah blah And I was thmkmg what does thts mean
for me?
e [in the country] I wouldn’t care . . - It s ]ust cows‘ [whlle m a cny like Eugene even
one more person with cancer is] one too many. -
Certain risk. Overall people seemed to notice and understand the 1:1,000 risk figure in
the stortes One confusion concerned the action to . which the nsk estimate ‘applied: one
person suggested it was inaccurate because it dtdn t inc lude the odds of butydin gettmgv into

the drinking water. Two people noted their. confusxon over whether thrs number referred o

"1in 13000 people or whether your chance Was 1in1, 000 whlch are two different thtngs
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L ,
Reacttons to the certain 1: 1, OOO risk varied. As noted above‘, most people seerned

concemed only if they thought themselves at rtsk (for example, | 1f the story appeared as they
|

g to town maktng the rtsk sahent) One person thought 1t was htgher than the

were movm

safe" level of l 1, OOO OOO

Uncerra/n r/sk After readmg the uncertalnty story, which stated ?that "the true risk could

‘be as low as'zero, or-as htgh as one ina hundred " people reported the nsk etther as 1: 1, 000

"most ltkely risk estunate") or as zero to 1: 100. Many stressed the
B

1:100 ﬁgure Reasons gtven for stressmg the hlgher ﬁgure were

(cxted in the story as the
strkag For example, one

I
person said L
l

I ignored the fact that there was zero risk because they wouldn’t have reported it if there

was zero risk...for some reason this graph looked more government-lxke and so I.
immediately went to worst case scenario...it was likely that further tests would prove that

it was...somewhere between 1 in 1,000 and maybe even htgrher, at . 1 in 100. .
t,

fy that the USEPA had announced both the best risk
l
nd the range (the connectron could be mferred only irom the propmqulty of

Because the news story d1d not specx

estunate a the two

statements) one person thought the reporter or someone else nrught be cxtmg the range asa

crmcxsm “of the USEPA estxmate
'e more concemed about the

re, was some doubt expressed '

o
s
Somewhat more than half of the two groups members wexl
risks descnbed by the range than with the smgle ﬁgure The 1
3

|

or even a majority, would see greater reason for concern -

w1th the range Because the range mcluded zero risk, people‘
&

this are gomg to find plenty of support for not worrymg about 1t

that everyone in the populatxon,
who don t want to worry about :

Overall people felt that provrdmg a range ‘was more honest For example, '
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e [ thinkit'sa httle more honest when there might not be any rxsk and there mlght be-a
high risk or a higher risk. And if they don’t know, they at least know that there is
something they need to investigate and find out. But there’s no sense in, like, alarming
people more than they need to...for some reason I think I feel more comfortable with
something like this than I do with...a number like a risk 1 in 1,000, or whatever. Just
like a definitive number where it’s 11ke I mean, I can’t even xmagme how they come up '
with somethtng like that.

© The reason I took the htgher risk is usually I would expect governrnents to only give
one explanation, you know, thinking that they know it all, and I guess I appreciate the .
fact that they are more uncertain because that is the way I tend to feel about this kind of
environmental estimation that there is no way in hell that they really know what is going
on. So, I personally aprraciate that they did this, but, like John said or other people said,
they should probably be fired for being bad govemment bureaucrats for gtvmg such
uncertain information. :

¢

'® [The range approach] tends to see the pubhc as competent educated cmzens ‘who are
going to have more information, who are going to have to make up | their own minds,
which I think is‘a good first step for the governrnent to do. It hasn’t done it in the past
most of the time. . :

e I assumed vast uncertainty even when it was presented as an absolute fact s0.. I guess

it is more encouraging to see it [in a range]. -

The existence of a range of risk estu'nates evoked very mtxed reacttons apparently both
within and between focus group mernbers On the ‘positlve srde, agency presentatton of the
range (1) "made me think" even for someone who doubted the agency ’s trustworthmess (2)
could keep citizens from mtsmterprettng a later smaller risk estlmate that falls within the
range as an agency attempt to minimize the nsk and (3) seemed more honest 1f cmzens
already knew there was a range, than having the agency announce a srngle "mlddle" number
On the negative side, one person felt agency ofﬁcxals were covenng their butt” in dlscussmgl
uncertamnes and several people said ‘they would not be upset by agency silence about a

range if they did not know such a range existed. As shown elsewhere in this discussion of
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| B S X }

| "the focus group results most people seemed unaware of screnn‘ﬁc uncertamty in rrsk
estunates o . | S o S : | |
Competence and honesty Several peoole felt that the state rnentof'a range ‘i'ndicated
| (even more than the no-uncertamty story s,refer,encesl to "further studies") that "the agency

- doesn’t have a clué." Among other comments:

o It bothers me when there Aare a lot of maybes and Who khowsr

° I didn’t thrnk much of their abthty to be precrse |- _ | A ‘ B
- r ) . . . X - . . L .

e Either they should you know, we should sell the house .and move, Or.. they should all

be fired because they are...being alarmists. What are they really domg in the EPA? T

‘ thought that their prelrrmnary results were too prelttmnary o

L Superfund site; "further studies" raised doubts about wheth‘er the agency knew "what’s -

% going on.” - o o , |
b s . [ )
. ) [ ' ' s

. e to tell me that the rrsk could be anywhere between Zero \and 1 in 100 I could have
| probably guessed that ’ . ,

. A . S o \

O :
B o don’t even print it until you know for sure whether the Jtte would quahfy as a

i The general feeling was that honesty was more important than competence, although this was-

' by no means comfortrng

SR o] kmd of assume that the government doesn’t know what they are doing rnost of the
. time... Atleast they are finally adrmttrng that they don't k,nvawhat is up. - S

e [Person 1: ] how would you feel if the government ‘wrote an article like this and
' ~~ told you that they have no idea whether this is going to pose 2 risk of cancer to you or
E not. And they really just are having a hard time w1th smdres‘de_terr‘nining it. [Person 2:]
f v Yeah, thank you for bemg honest - :
' : o [in reaction to the story s statement that "the true nsk crould be as low as zero" ] how '

| - come you can't even figure out if there is a risk or not? You say it causes cancer. Well

} .
1 ~ isthere a rrsk or is there not a rrsk" I don’t know 1t Just bothered me.

@ The honest rmbecrles The EPA

25
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For some people, in fact, the range seemed to evoke doubt about the agency’s
trustworthiness:

® [in contrast to the single risk number, which seemed more definite and lower,] when it
became 1 in 100 or zero, I thought then, it’s the government bean counting thing, and.it’s
all going to be about trying to present the material the way that they want to present it, or
the way that they need to present it, or you know, if it’s going to cost the Superfund,
then are they really just trying to not, you know, use funds? It becomes a political .issue
to me at that point . . . what’s the other research? Where does it come from? Why? I
mean it immediately makes me question more when the research was not as solid -

statistically.

e If they were competent enough to know that they had the money to clean it up, then
they are going to report it more honestly than if they, I mean,’ they may give you the idea

that there is zero'risk, if they don’t have any way to clean it up, but it’s a government
waste site. If...they got the money, and they are going to clean it up, and they want to
look good, and they want t0 do PR and stuff, they 'are going to tell you there was this
huge risk and we’re going to take care of it. And I just think it’s all so politically
motivated that it doesn’t really mean anything anyway. : .
Presenting risk range;s. Focus group ‘members >suggested, that there be a traﬁsition format
if people were used to hearing just a single figure, to avbid‘confusionbénd distrust. Saying
that "the true risk could be as low as zero" not only raised trust issues (see‘gbove),ﬂ but was
less helpful than saying "if there is a risk, and then what the interval is." Using a standard:
format for uncertainty information, (like the nutritional information on cereal boxes), might
confuse people initially but could educate them over time if used c;onsistently. It was also
noted that some "people...would definitely prefer to have just one straight answer and assume
that everything is OK.... So maybe we are a biased group...."
Some comments concerned the utility of a note about the imprecision of science. One
woman's greater skepticism over the range was-a product of both cynicism about media

accuracy and the way the range was presented. She suggested that :

L
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- Noting that ranges in science are "normal” could remi

L
K ‘-.. . } N
| -
k

Sometimes a little disclaimer that reminds people that no matter how many. [ests you do

you can never be positively sure will remind people that....they are doing the best they
can. And I would think that that would help me assess that a‘it least they are being honest
about the fact that they are really not sure what risk this poses. Whereas, without that
information, I just kind of decided incomipetence. More _like,'} well they haven’t done
enough studies, or their studies Keep giving them different infomation, you know, things

 like that. : ‘ S

nd some ‘people of this fact and suggest

| o
f still others thought this comment "was a

L . .

to others that the agency was being honest, even i

éerr.—up." - ' . o '
‘ ‘l[‘?iskv compa}isons. Each sto(ryv :éad by focus g'roi.\p mcmbérs; ihéluded thewfohlllow’i‘ng

statement: "For éompafisdn; the risk' of getting c;ancer fr_qrn exp’é’sure té all pos.s‘ible'causes

of c;ancer‘ xs aboutj o‘nge_in four for an American.” Both groiips c<5rreétly interpreted the |

l davunting‘,natufrs: '

® By the time we’re all dead, every fdﬁrth one'df, ﬁs will h:la;‘/é had cancer df somé sort in

some severity. ' o L " SR L

general risk of getting cancer (one in four), desp,ité its

® That one or two out of this room [seven, including the fafilitator] will end up with

- cancer at some point. -

o [It] made me scared, ydu knoW, to leave the office.

i .
|
|
5
Some had minor doubts about the comparison’s credibility: |

e [After another person said t,hé\t one shouldn’t drink the water] Yeah, I think that the
comparison with the 1 in 4 minimized this risk .". . made it seem like, well, everybody -
has a 1 in 4 risk anyway, this [1:1,000 risk] is just one moFezlinle contribution to that. -

ference to "all possible causes {'of cancer” made it sound as

f a nuclear power plant drinkjng some PCBs and like

that you can get a hold of, smoking

I mean, you probably have a

e [one person thought the re
if] you are standing in front o
exposing yourself to all possible sources of cancer
cigarettes . . . if that were the chance of being 1 in 4, ther,

much larger chance. !

l

.
) E

i

|

‘.
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® . that was kind of a nice baseline, but stlll that is kind of way out there, too li.e.,
hke 1 1 000 risk]. ‘

However, there was concern (despite the risk comparison—see below) that it would be hard
to put this risk in context:
® | would make it more human mterest If you wanted people to care [about] 1 in 1, OOO
I don’t think people are going to think, Now that last toxic waste site that was 1 in 2,000,
this one is worse. .
® | would find someone whose dog had died or whose chxpmunks had died and put it to

them that way, because that way people would *~¥k about it.

Yet respondents also felt some people would be skeptical no matter how the risk is

presented, and a range "might confuse people just as much as heip them understand v'what the

nature of the problem is."

Graphics. The reaction to graphics (see péges VC2A.and C4, ‘.Appetx.clix C) varied, elthough
it was generally positive. Tfte gratphic attached to the certaixtty' story matié the story clearer
and more salient, althougfl a minor wording Chatlge between the gtaphie- ("1 additional '

chance in 1,000") and the text seemed to mean something different for one reader.

After reading the stories, one focus group was shown alternative uncertainty graphics that

had not been used in Study‘2. The first one pfcsented the same range on a bell-shép_‘ed'
probability distribution eut've (Figure 1). Most grt)up members saw it as being more useful,.
since it t:onveyed the relative 'probabilitie‘s of a given risk estimate. A few participants felt
confused by it, and suggested it would regttire more education of the reader. Beeatfse it lOoks
like something out of "science:class it conveys an unpressxon of bemg more: sc1ent1ﬁc and -

thus, by implication, more credible. However, one person suggested that the range could be
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Figure 1. Cancer risk for butydin.

FINAL1.CDR: 4-15-34
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|

as wrde as in the graphlc only for somethmg desrgnated as prelnrmnary -a ﬁnal" graphic

i

" with the same range would elicit skepucxsm By contrast the Study 2 graph implied to focus

- | group membersthat the chances of any estunate bemg true were even. One man suggested a

l
form like 100 + 5 was even easier to understand than the curve,l to which a woman
responded "I hate plus or mmus ‘ ) S { :
-The group was then shown: two' bar graphs, one of which put the 1 1,000 ﬁgure close to

the 1:100 ﬁgure (see Frgure 2) and one that put the 1:1, 000 ﬁgure close to zero (see Frgure

3), rather than halfway between the two, as in the Smdy 2 versxon These graphrcs were | ‘

suggested by cornrnents from members of the earher focus grou}p one person thought

1: 1 000 should be close to zero because 1t was "a lot less risk than 1 in 100" an0ther ‘

thought the two probabllmes should be "rlght next to" each other smce "they are e both a long

!

way from zero. " The group v1ew1ng the bar graphs suggested that puttmg 1:1,000 hlgher on
l

the graph made the risk” seem hlgher, replxcatmg an earher stud‘y s findmgs (Wexnstern,

Sandman, & Roberts, 1989) One man suggested not showmg the zero at all to "cut- [the } |

graphxc] off in the mtddle " Just saymg "or we could be wrong“ or (perhaps more accurately)
| o

"orit could be a false alarm" would be the equrvalent of zero ("1f 1t is zero, they are just

really saymg, We could be wrong“) Overall people thought the" bell curve 'was "much rnore '
|

accurate" than any of the bar graphs The el curve seemed more honest as well, although

- one person suggested it could be the "least effectlve to commul‘ncate

The bottom lme was that rnore mforrnatxon, of whateve1 sort was more useful and

more credible for thisvparticular group; any hint of thhholdmgr mformatlon rarsed dxstrust
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1 additional chance i 100 (EPA'’s highest estimate) -

1 additional!éhancé in 1, 000 __(EPA‘s‘bestfestimate) |

0 No risk (EPA's lowest estimate)

Figure 2. Graphic for the focus groUp'.‘

final2.cdr: 5-19-94
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1 additional chance} i 100 (EPA's highest estimate) .

1 addmonal chant‘e in 1 000 (EPA's best estlmate)

0 No risk (EPA's ‘Iowest estlmate)

}
|
I
B
|
\

Flgure 3. Graphlc for the focus grOUP

i

final3.cdr: 5-19-94,
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Trusting EPA and others. Peoplé had mixed feelings about EPA and communication
issues. On the one hand, there seemed to be a surprising amount of sympathy with-the

difficulty of the agency’s tasks:
e [ wanted to write the EPA people, you know, and say, good job for putting up with all -
these idiots who would rather breathe in toxins than losc their jobs.... I think that they
[USEPA] do a good job. i . N
© It's hard to be the EPA. |
® Yeah, it would be a hard job.

® You guys are OK; don’t take it so bad.

Yet there was also criticism of the agency’s. performance, the need for USEPA to "start

getting it together":

® I'm more sympathetic toward them than I am the Defense Department Kind of rootmg
for them, but nonetheless I would...always be questioning whether they are trying to
cover up. ‘

In fact, some people were dui)idué about the focus group research itself, as if 'EPA was
looking for ways to:rnanipulvate the truth to get the public reaCtiOﬁ it waﬂted. Sbfne péople:
also felt that their ignorance of what USEPA'’s role is in enviljbnmental issues madé it |
difficult for them to evaluate, in real life or in the focﬁs gr;)u‘p,'_'the :val‘ueb(t; vé.riqus
communication approaches. Despite distrust, there was ;01"!1&3 appreciation of thé

communication challenge posed:

® It is a Catch-22 because people want you to be honest, yet some things they don’t want
to know in a complicated fashion.... To be honest with them you have to deliver some
complexities that they might or mlght not want to deal with at that time...they should try
different mediums and different ideas to get their messages across, build some familiarity
and some trust in the public, and then, you know, give themselves to being trustworthy.
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organization’s "sk estlmate would vary from no more than int .he USEPA S esttmate 10 more

) whether they were local or far drstant (wrth the latter more tru.sted) or "how much business o

+ ‘ .
, they drd with the corporatron that put tlus in the ground in the first place.” At least one

Because if they breach the trust they are screwed No matt4=r how much mo_ney fhéy‘ o
dump mto it. So, I guess it is their choice. : - S

@ We just need to give...the beneﬁt of the doubt to the pubhc that they are educated
enough to...recognize that the government is trying its best, You know, they are not

gorng to beheve it, but I don’t know what else you can do ]

- The honesty of other actors was open to question as well A butydrn manufacturer S nsk

estrmate would be trusted only lf it was hrgher than USEPA s. Trust in an env1ronmental
l .
¢

on "sorne thmgs probably," to more trust unequrvocally Umversrty screntrsts
y .

trustworthtness also varred frorn ‘equal to that of envrronmentahsts to dependmg upon
B S

, |
: 1S
person also dtstrusted medra reportmg In short : : L

® If an mdependent agent or orgamzatron had looked into it, I would want to know what

their results were. But an mdependent organization supposedly can be politically or
rnonetanly motrvated t00. [Second person] Even more so 'sometunes

M/ssmg /nfarmat/an If anythrng, clesprte concerns about " how much mformatron do you: ‘
thmk people are gomg to read" " focus group mernbers felt more mformatxon was better The, '
news storres were 1nadequate because they didn’t mdrcate how the chemlcal got to that site,

-
who was responsrble for thrs, what the chemical was used for,‘ how access to the srte was

berng hmrted the potentral for handlmg the problem, what the: EPA is gomg to do about 1t

and 5o forth A major pornt for several people was what was gomg to be done about the srte

l
rather than its risk level (one person satd it should be cleanecl up anyway")
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e It’s the job of the EPA to tell us what the I‘lSk is, and then we decrde if that amount of
risk is worth spending money to do it....if...there is a one in a zillion risk, then we would
probably all agree that, well, it’s not enough risk to spend $2.00 on. But if it’s 1 in 100,
we probably would agree to do it. So the challenge is, not so much deciding what to do
from the EPA’s point of view, but to communicate it most accurately so that you can
make a-good judgment. :

The focus groups also produced considerable substantwe information about how people
responded to uncertamty in risk estimates. Such uncertamty is indeed unfamlllar, as
postulated earlier in this report, even for relatrvely well-educated people People are not
irrevocably opposed to hearing about uncertamty or behevmg that such uncertamty is real in
science. They are willing to take discussiOns of u‘ncertainty as possxble mdrcators of
refreshingly unusual. agency honesty, and to demand that uncertamty be drscussed if thxs is
part of the information avallable to agencies. However they seem reluctant to acknowledge

that uncertainty may be unavoidable even with further stu‘dy,‘ and the,yvvsuspect'tha‘t

discussions of uncertainty may be evidence of incompetence or & coverup.

STUDY 4

The focus group results suggested revisions to the stones that could enhance nncertamty
effects. Because Study 2 had revealed that uncertatnty did mdeed drscrumnate responses to
some degree, a further test of such stones seemed warranted

Participants in the focus groups had suggested that they pald little attentron. to 5
environmental news stories unless they saw direct unphcattons for themselves Therefore, to
increase the topic’s sahence for subjects storles were modlﬁed to make them apply to
Eugene, Oregon (where subjects were recrurted) Apphcanon of the hypothetxcal case of

butydin at a particular site (with a known populatron of about 100,000) also allowed for
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e~

and salient. -~ -~

" the Study 4 questtonnalre) lPatd subjects were recrurted (N

o
o

statmg the risk level in terms of cancer cases expected as well as m probabllmes Both
l :

theory and focus group’ comments suggeste:d this might make the uncertax_nues_ more visible -

SR

.
.

Stories were also revised to make them provide information that focus group members

- ‘Lhad said would be helpful This mcluded mforrnatton on why the uncertainty existed, what

was bemg done to reduce it, how thlS affected action on the hczardOus waste si'te‘, why
1 -

: USEPA was provxdmg a "‘“‘ellmmary rlsk estxmate and that uncertamty was mevrtable in

|

' science. The explanatlon of the uncertamty stressed. that only animal toxicity v'data were

1

available, and that the extrapolatron from ammals to huma.ns created irreducible uncertainty.' ‘

Thls lssue of ammal-to-human extrapolatxon is the most conten)ttous issue in toxrcology for

-both citizens and experts (Kraus Malmfors & Slovrc 1992), and 1ts effects rmght vary from

'those of other explanatlons The questlonnatre was rev1sed to add a few questlons relevant to ‘

the addltlonal text, and to remove some ambtgumes noted in the focus groups.

- Study 4 used the same hazard (butydm) and two risk levels (1 1 000 1: 1 000 OOO) as “ '

: L
used in Study 2. Two levels of uncertamty were used also as in Study 2 - none, and a "true"

l
risk level that could range from zero to ten tunes the r1sk estmnate Each uncertatnty variant

was accornpamed by a graphlc adjusted to mclude the expecteri cancer cases as well as the
probabtllty Thxs mampulatlon (two nsk levels two levels of uncertamty) created a total of

four stones outlmed in Table 6 (the full stones are mcluded m[ Appendtx F; Appendtx G has o

217) and tested as in the ﬁrst

l

|

oo
two stud1es . l
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Results of Study 4 suggest that the revisions made to Study 2 StOI’lCS and quesuonnarres )

did not eliminate problems with 2 mmorrty of respondents farlrng to correctly recogmze the

risk numbers in simulated news stories. The first questlon was, Drd the story report an EPA o

calculation of the risk of getting cancer from drmkmg water contammated wrth butydm” "
This questton concerns whether a risk number appears*in the story, not whether the agency
or reporter gave an accurate number." Desprte this clarrﬁcatron of the questron, 9.7% of the
suojects said there was no risk number in the story. ‘When asked if the story contarned a.
smgle risk number or a range (the sarme wordmg as in Study 2) 16 7% (17 out of 102) of
those who read a story with a range of numbers in it sard there was a srngle number ‘Over
half (53.5%, 53 of 99) of those reading storres wrth srngle numbers satd the story contarned
a range of risk estimates.

These results appear to be due to 2 combmatron of confusion and inattention. The ‘sing‘le-‘
number storres also contam a risk comparison: the rlsk of gettmg cancer from exposure to
all possible causes of cancer is about one in four for an American."” Readers of these storres
may simply have extrapolated from remembermg two stones—-l 1, 000 and l/4—-to assuming
that these comprised a range 2 The error of elassrfymg range-stones as contarmng a smgle :
alarming, and elicit more (hypothetrcal) mtenttorrs to shift to bottled water from the crty

water supply than 1:1, 000,000 stories. Those who read the 1:1,000 range story (zero to

i

t

2 Inadvertently, the graphrc for Study 4 smgle-number stories was mxstuled as Range of

Risk Estimates for Fugene.” However, it is unlikely that this error significantly affected
respondents’ misclassification errors, since the proportion saying that the single-story

contained a range of risk estimates in Study 4 was not apprecrably different from that m
Study 2
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Téb‘le 6. Study 4 Research Design (4 stories)

Risk Estimate

"1:1,000 1:1,000,00

No uncertainty, plus graphxc for probablhty and expected exljra’ B o 1‘ 7 2'
cancer cases in Eugene ) : .

‘rﬂ

"true risk could be as low as zero, Or as hlgh as [10 times the r:sk
estimate]," plus graphic, for probability and expected extra ca ncer
cases in Eugene; plus explanation for range of risk estimates and o
statement that uncertainty is typical of scxence , N 3 -4

Explaining - Uncertainty
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number is more likely to be due to 51mple mattennon since both the text: and the graphlc
portrayed a range. The conswtency of these error rates across three studxes (1 2 4) suggests
that,.except for removal of the risk companson further revision of the StOl ies and
questionnaire may not significantly reduce the error rate for well-educated' respondents t’or
whom the issue is not immediately salient. |

The uncertainty manipulation had no signiﬁcant effect on»responses to questions that did .
not ask about certainty, such as those' questions conceming the agency’s honesty and
competence. Thus the changes in stories and questtonnalres made as a result of Study 3
(focus groups) did not produce the hoped-for result of strengthemng the uncertamty effects
seen in Study 2. Instead, the results were far closer to those of Study 1: no effects of
uncertainty. | a |

The strongest effects in Study 4 were due to the risk magnitude inanipulations. Subjects
found the 1:1,000 stories to exhibit higher risks, to be more worrying P < .00_1}"a'nd
1:100) were significantly more likely than those reading the :1“:1,0003000 range story (zero to
1:100,000) to say that the agency’s discussion of uncertainty made vthem more concemed. ‘
Interestingly, readers of the higher-risk range story' rated the risks as more_ precisely known
to the govemment than did readers of the lower risk range story. These are similar to Study
2 results, suggesting that lower risk numbers are seen by cmzens as elther less accurate or |
less honest (although there were no 51gniﬁcant differences across risk magnitude conditions in
ratings of agency honesty or competence, for either risk estimation or¢o‘verall)j.

The local newspaper, the Register-Guard, appeared to elicit more confidence than the

USEPA. The former received high ratings from 70.2% of subjects on its honesty in reporting |
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the srze of the risks from local envrronmental problems and frc»m 60 7% for competence in

l ‘

| reportmg such nsks The agency recexved hrgh ratmgs (3 4 on a 4-p01nt scale) from almost

e ——— Y e e ey e ©

half of subjects on rts competence in calculatmg rrsk magmtude' (48 9%), and its competence

"in dealmg with envrronmental problems" (48 7%). A large ma|or1ty (87 9%) agreed that

.
e

"Although experts are willing to make estunates of the rrsks from hazardous waste, no one -

. l
really knows how brg the risks really are.” On a seven-pomt scale (1 screntrﬁcally

. l
1nvaltd 7= screntlﬁcally vahd) the majortty (82 oy rated the- risk mforrnatron moderately ST

' ~valid (ratmgs of 3 5). However, 36. 4% rated the usefulness o’»f the risk mformatlon highly

‘(lor2, 1 = useful 7 = useless), whrle only 7 8% rated 1t useless (6 or 7) The mforrnatron'

in the range storles desprte its m—depth discussion of uncertamttes extrapolatron from amrnal
data, cancer cornparlsons and SO on, drd not seem to stnke suhjects as unusual m a news
story. 'Thirty-nine percent rated the information as. usual (1 or 2‘ 1= usual 7 = unusual)
and 10 2% as unusual (6 or 7). Equtvalent numbers for the readers, of smgle-nurnber stories o
(which, desplte the graphic, were more typical in content) were 42.6% and 5'.5%,,,, |

: respectlvely

. Subjects were asked to mdrcate then agreement with the statement "It is typical'of good ' :

scrence that the most hkely estimate of what is berng measured has a range of uncertamty

: around it." Analysrs of item mtercorrelatrons was conducted fo1 those who read the range

stories and correctly reported the story as (ontarmng a range oi agency nsk numbers (Table
7). Those who agreed with this "typtcal scrence staternent wet’e more hkely to find the risk
mformauon in the story understandable, certam, and screntlﬁcally valrd They were less

likely to ttunk that the agency’s chscussmn of uncertamty mdrcdted mcornpetence, and less -
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Table 7. Correlations with the View that Unc;rtainty_ T);'piﬁes Science

"It is typlcal of good science that the most
likely estimate of wiiat is being measured has
a'range of uncertainty around it.”

Risk information in story is . . . .
. .36*** ;

understandable
certain 27
scientifically valid 3Gk
Discussion of uncertainties .o .
made agency seem less competent -.25%
made me more concerned = 34%%% -
*p < .05
*p < .01
*kk n < 001
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‘toshxfttobottledwater ,1‘ o 7' IR

' women percerve risks dxfferently

' 'hkely to be concerned because of that dlscussmn They were less llkely to think the rrsk was

: hlgh to worry very much to be mclmed to work for the hazardous waste sxte s cleanup, or

|
: l

Responses to crmcal dependent varlables seemed to be domlnated by what mlght be
- L

' called pohtrcal or "ldeologlcal" variables. We selected seven key questtons and conducted '

stepwise regressron analyses to see how well subjects answers to each of these questrons

l .

could be predrcted from (@) the uncertamty condmon the sublect was tn (0 = smgle number '
‘ ,

1= range condmon thlS varrable was callt.d Group) (b) the v:’mous worldv1ew and o

' 1deolog1cal statements in questrons 21 - 36 (c) the various adjecttves subjects used to-

l ,
descrlbe themselves m questtons 38 47 and (d) the questtons Labout envrronmental actmsm '..

(Q 48a b, c, d) The ad]ecttves were taken from a psychologn‘:al scale devrsed by Bem -

(1975) to measure masculinity and femrmmlty (see Q38—Q47 in Appendlx G, pp G9- GIO)

They were mcluded in the questtonnarre because numerous stud ies have shown that men and
. b R

I

I

-

The key dependent vanables were:

OQuestron 3. In your optmon how high is the nsk to persons in Eugene from being

exposed to butydin? - ' :
eQuestion 4. As a resident of Eugene how womed would you be about the risk from
butydin? S
®Question 7. Although experts are wrllmg to make estunates of the risks from .

~ hazardous waste, no one really knows how big the nsks really are. .
. ®Question 8. Overall, how honest is the U. S. Envxronmental Protectton Agency about

the size of risks from envxronmental problems"
®Question 9. Overall, how competent is the U.S. Environmental Protectlon Agency

" ‘in calculating the size of risks from environmental problems?
®Question 10, Overall, how competent is- the u.s. Envnronmental Protectron Agency

in dealing with environmental problems?
eQuestion 13F. Rate the Agency on the scale: gomg from (1) not tellmg the truth to .

(2) telling the truth
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These analyses were conducted with the 83 subjects who correctly answered questions 1
and 2 about the risk estimate.

The results are shown in Table 8: Group mémbership (indicating whethef 6rﬂ not the

subject received uncertainty ihformation) was a 5igniﬁcant bredictor 6f re'spénsés to o’nl'y (“)n'e‘
question (Question 3—the perceived risk to Eugene residents). For that queStidn,those
receiving uncertainty information thought the risl; was. higher. ‘Rres.ppnses tolithe, rest~of these
quesfiohs were predictable frOrﬁ ideology, worldviews, and so on, b;it not from‘uncértaimy
fusurmation. For example, Question 8, regarding the horllehstﬁfof EPA in ;ep’orting the éizeFof
environmental risks, was most predictable from Qﬁeétipn 21, the s;ﬁbjécts’ view about ;ﬁe
seriousness of environmental risks where he or she lives. Other sigmﬁcant' ;;redictors were -
Question 24 (Until the government alerts me, I don’t worvry),'Questilor'l‘ 32 (If there were |
more equality, there would be fewer prbblems), anthies;tion 41 isélf-descriptibn as ggmle):f '
Thus those most likely to judge EPA to be honéét ’in'repqrting the siﬁe of ‘envirom'nental risks
were those who did not see risks as serious in their home community, thoée,Who trusted the
government, those who did not agree that mbre_ equality would solve sdéial prob,lems,.'z;nd
those who described themselves as gentle. ﬁote that ;gr'c’)up me.-mbership, re_pre;entiné the -
uncertainty information, was not a sighiﬁcantbpredictoi;. o

The story is similar for the other depehde,n; variablés. Group. rﬁembéiship énteréd th,é
equations for Question 9, Question 10, and Queétion 13F only at ré_laxed levels of s;atisticéi_
significance (P < .10 or P < .20). However, in these cas;es,‘-thé direction of the grbup,

effect, though nonsignificant, is interesting. There was a tendency for those in the uncertainty
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Table 8. Predlctmg Reacnons to Risk Informanon Results %om Stepwise Regressmn Analvses

-
g Dependent Variable ' ' " Significant Predictor Variables \ R?
Q3. Risk to Eugene Q2i***  Group* ; - 28
Q4. Worry v ': : szi* Q3O**"': Q34n,..§,,e l "51 .
| Q7. No one knows how big risks are VQZGn‘*"‘ Q31ln** ‘ 22 .
Q8. EPA honesty Q2In*** Q24*  Q32n* Q4‘1‘ o , : 38
: . ’ N . K ‘ 4 - ‘ J
'j Q9. EPA competence in calculating risks Q21n*** Q31* Q38n** "Q“44“‘f ST .38 .
. Qlo. EPA competence in deallng wuh Q2in+s Q34ss Q4l** Q4% Qa5n* YQ48bn** . 63
| problem ‘ , o ; ‘ :
” Q13F. Agency ndt telling truth vS. ;o '. 1!‘ : | L
; telling truth . Q2r  Qasor Qa* QT ~ | 4

Group. Whether person read point or range story, coded 0 (;iaoin't) 8:,, 1 (range). :
Q21. Serious environmental health problems where I live : o |
Q22. Exnosure to carcinogen makes cancer more likely '

- Q24. Until government alerts me, Idon t worry
Q25. Try hard to avoid food addmves
Q26. Amerlcans too concerned about s,mall risks:
Q27. thtle control over risks to my health
Q30. Would remove shghtest amount of asbestos - |
Q31. Close pollutmg industries
Q32. If people treated equally, fewer problems

' Q34. Trust government to make management risks
Q38.- Self-description: Independent S
Q41. Self-description: Gentle AP
Q44. Self-description: A leader : ‘
-Q45. Self-desenpuon Strong perscmahty

Q48b Actxve in envuonmental group

Aok
skokok

5 B N ’ “:lm. - . . L

o0

<.
<.
<.

II
oo
g

1

Note: Negative relationships are signified by the letter "n" after the predictor variable.
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condition to see EPA as less competent in Quesnon 9 and'Qnestion 10 hut mo‘re likely to be
telling the truth (Question 13F), compare-d to the group that did not receive uncertamty |
information. This fits with the "honest-but '§tupld" theme that was prevalent in the focus
group discussions. - |
The conclusion from this analysis is strong. Judgments of riStc, honesty, competence,
etc., were dete.rrnined primarily by the person’s ideologica_l stance or seif—described
personality traits and were very little inﬂuenced.by the uncertainty inforrnation presented in

the news stories.

CONCLUSIONS
The results of the first year’s study of public response 0 uncertatnty in risk assessments

raise more questions than they:answer. However, some tentative conclusrons can be reached: |
® Citizens are unfamiliar wnth uncertamty in l'lSk assessments, amd with uncertainty
in science generally. The lack of effect of the uncertatnty mampulatron in Study 1, and ‘
the difficulty that about 20% of subjects in Studies 1, 2, and 4 had in recogmzmg
uncertainty (in the form of a range of rrsk estunates) support this statement A few
comments by focus group members in Study 3, and the research hterature noted earlrer
point to unfamrhartty with scientific uncertamty generally |
e Citizens may recognize uncertamty (1.e., a range of rlsk estrmates) when itis
presented in a simple, graphic way. The move fromv Study 1’s four-category,
percentage—based presentation of uncertainty to Study 2’s t\wo-categonj, probability-based
presentation suceeeded in produeing some effects ‘d'ue to uneertainty. The graphics used in

Study 2 facilitated recognition of the range of estimates, although the response was
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i | stronger in comments by Study 3 focu* group members than in stattstical analyses of

-
. '

| . Study 2 data. A caveat for this conclusmn is that about 20% of Sub_]eCtS in Study 1 and

Study 2 were unable to categorize risk estunates correctly as either a smgle number ora |

. r . '

| range. Moreover Study 4 mtended to bl.llld upon Study 2 'to get even stronger

Lo . - , v .
’F uncertainty effects failed to show any statistically srgmﬁcaFnt effects except on percerved

l
rtsk - l

' s ’ - .

b ° Cltrzens views on the envxronmental srtuations presented m the stones appeared

E .t be mfluenced far less by uncertamty than by other factors. As noted earher, factors

i . | like trust and 1deology have been identified in the researchrliterature as nnportant lf not

S ‘dominant inﬂuences on perceived risk This view is sUpported by ﬁndmgs mtStudy_ 4 :

N : .

that pohtical or "1deolog1ca1" stances toward various aspects of risk were strongly

: l ' i correlated w1th reactions to the agency s dtscussmn of unClLrtamty‘ Comments by Study 3
| l

focus group members about the need to clean up regardles:s of risk: estimate magmtudes

or uncertainty remforce this conclu510n o }

o Agency discussmn of uncertamty in risk estimates seems to be a sxgnal of agency

honesty. Responses in. Smdies 2 and 4 and comments in tte focus groups conﬁrm this. -

ﬁnding ThlS reaction appears to be due toa combmatton of surpnse that _y unsolrcxted
£ .

mformatton would be offered by a government agency, be. lef that all mforrnation is

desrrable (and therefore data on uncertamty, however unexpect‘ed are Welcome), and :

suspicxon (among a few anyway) that prec1se nsk estimatc[s cannot be beheved

L
However the number of comments in Study 3 about potential cover-ups suggest that

many people may find announcements about uncertainty a sxgnal of dishonesty Past
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experience (direct or through the mass media) With agencxes actually or apparently using
risk assessment to delay cleanup of polluted sites may fuel this. suspicion

e Agency discussion of uncertainty in I'lSk‘ estimates can be & sngnal of lncompetence."
In Study 2, about one-third of range—story readers said thel agency seemed less,competent
when discussing uncertainties. This response ,may be related to unfa'miliarity, with
scientific uncertainty generally: if science is certain, uncertain risk estimates could arisev"
only from 1ncompetent scientists (or an agency’s ill mtentions as above) Study 3
comments about uncertamty being expected (and acceptable) only for "prelumnary " risk

estimates also suggest that it is difficult for citizens to understand that competence and

uncertainty can co-exist.

RECOMMENDATIONS FOR FUTURE RESEARCH

The ﬁndings from the first year’s research on commumcatmg uncertamty in risk
assessment strongly suggést that further research is necessary before an agency can
communicate such information to tlte public with conﬁdenc’e that its effecl;s are knoWn and - (
desirable. Given the difﬁculty of conveying a "siinple" range of numbers, and the perception .
of honesty and incompetence in agency-discussions of uncertainty, it wdulc_l be tbeneﬁcia\llto
both researchers and practitioners to vobtain" more detailed knowledge;of bow t.he' public :
would react to various kinds and forms of uncertainty infortnation.

Future research should build upon the current story vanations S0 as to detenmne the
incremental effect of alternative formats and variables. Chmces among these mynad

possibilities depend upon what seems most crmcal We suggest that an important area to

explore is that raised by the 1ssue of ‘trust. As noted in the earher literature rev1ew this
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_appears to be a crmcal factor rn lay rlsk petceptrons, and could \be implicated in the ‘
: apparently paradoxrcal view that agency dlscussxon of uncertatnly sxgnals both honesty and
5 inco'mpetence. One way to studyvthrs toprcrs to mcorporate into ‘ﬁrture stories conflicting
assessments of risk' uncer.tainties by other policy actors. ’How would this relationshjo between

honesty and competence hold up when mdustry or envrronmenta lrsts, for example, comment

‘in the news stones on uncertamttes” Woulcl support from these commEntators for the risk.

| ranges grven by USEPA strengthen the hnks among uncertamty explanatrons percerved
T | agency honesty, and perceived agency competence?. Would conﬂrctrng uncertarnty estrmates ,
from other actors (e g too much or too httle uncertaxnty in USAEPA es'timates)v decrease’ o
perceived USEPA honesty and competence: Would the effects be sumlar across drfferent
actors? How- would these comments affect perceptrons of the commentators‘7 -And how

T e

| would all of these assocxatrons contrast wrth the same relatronshrps for a news story that does

] not mention uncerta:nty at all? Because such commentary by ox\;tmders on mstrtutronal nsk

(
- assessments is- very common in envrronmental matters, a test of} these effects could be

' valuable to agencres corporattons, and researchers, who urge r‘tsk cornmumcators to take

mto account the expected concerns of their audtences Other watys to examine the relatron of

, » :

uncertamty and trust could also be used, e.g., mcludmg local ofﬁcrals or citizens’ cornments
! ! :

on USEPA’s trustworthmess although these would not be drrect} cornrnents on the accuracy of

T ' erther risk estrmates or their uncertamty ‘ . ’
. y

It also should be kept m rnmd that the first year’ s research adnd not focus much on the

effects of dtfferent forms of uncertarnty Sludy 4, by drscussmg' the role of extrapolatlon
’ ,

frorn ammal data in the productron of a risk range, specrfied that the study concerned
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uncertamty about the screntrﬁc model, excluding the issue of variahility. The prevtous srudie‘s
did not specify which type was involved. Yet distinctions between forms of uncertainty rnay
" be an 1rnportant one for pubhc response to ranges of rrsk estxmates 3If people ‘hear that the
range springs from scientific uncertainry, such as a poor rnodel or limited data, they' may see
this as a range that can be reduced with better informatton, but also one produced by
incompetent scientists and ofﬁcrals If they are told that the range springs from varxabrlity vin ‘
the population, for example not everyone will have the same reaction to butydin, the range
may seem more intractable but also as somethmg that is "natural" rather than the fault of
humans. The chorce to not specrfy the source of the uncertamtres in the news stones was
valid given the exploratory nature of the research However, future research mtght beneﬁt
from comparing public response to the two sources of uncertamty |

Comparison of the risk estimate, both point and range, to an actron level mrght also be
- instructive.’ For example, if the best estnnate is below as standard or actiort level, but the
range straddles the standard, are people more _,concerned"’ What if the best estrmate is Just
above the standard, wrth the range straddlrng it? ‘An earlier study found vaned percepuons
of risk around an actron level or stanidard for asbestos and radon. People saw a rneasurernent
just above the standard as a disproportionately'more serious risk than one Just below it
(Weinstein, Sandman, & Roberts, 1989) If this is generally true, addrng uncertamty to the _
case might efther exacerbate or»offse:t these drscrepancres in pubhc reactron Since standards

or action levels are common in environmental management e.g. sorl cleanup levels,

1

3 The importance of this distinction was suggested by Dr. Alan Stern, Division Of Science |
and Research, New Jersey Department of Envrronmental Protectron and Energy
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: potentrally valuable study

ernissions standards)., agencies and' risk communication researche]rs:rnight benefit from -
examrmng the mteractxon of such standards wrth uncertamty

Obvxously, there are many other elements of the stories that s..ould be varled for
l i -
example all. of the studres used a smgle hazard and endpomt-—that of cancer from a chermcal .
| ‘

+ in an abandoned hazardous waste (Superfuncl) sxte—and this endpomt could be used agam in

furure research grven the ubxqurty of such envrronmental cases- ¢‘lnd concern about cancer.

However, usmg other hazards and health (or non-health) endpomts is certamly possrble
l

‘Srudy 4 mcluded a paragraph explalmng uncertainty as bemg dut' to extrapolatmg from L

-~ animal to hurnan data Wrthout companng these data to those frcrm a test of other causes of \

uncertatnty (e. g modelmg dose-response relatxons w1th hlgh-do‘se data only) we can say

only that the sxrmlarxty of results in Study 1 and Study 4 suggests that the reactxons m Study

|
4 seem to be due more to uncertamty in general than to this parucular explanatxon of the

causes of uncertamty Examining how alternatrve commumcatton channels (e. g verbal vs.
N ]

graphic vs. written; news Story vs. USEPA fact sheet) affect recterpt of uncertamty is also a

The pos51ble furure research toprcs prOposed or. mennoned above are predlcated on the
l

- assumptron that I'lSk commumcatxon practmoners do not urgentlyr need detatled adV1ce on

how to cornmumcate uncertamty in nsk assessment The slow and careful testmg of one
vanatlon s effects agalnst those of other vanatlons would be’ suﬂﬁcrent even though a very
sunple deﬁmtxon of uncertamty (1 e., a range of risk esttmates) ‘ls used in such research
However, agencies’ pohcy envrronments may force them mto su:uatlons where they need

unmedlate mformatton on commumcatmg complex versxons of ulncertamty This would

-
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suggest future research include such options as a simulation of the risk assessment
(characterization) descripttons mandated in H. R. 2910 the proposed Rtsk Comrnumcatron
Act of 1993. If enacted, this bill would requrre that USEPA characterize rrsks in great detarl
(Table 9). Although also aimed at comumunicating more information to risk managers and -
interested parties, the bill’s spectﬁed purposes mclude "public educatton and requiring
"explanation of significant choices in the rtsk assessment process whrch wrll aliow for |
better...public understanding...." It is arguable that these rules, 1f faithfully followed by
USEPA, would lead to less, ratherv than more, public understandmg If public pohcy
regarding risk assessment is going to be desrgned for purposes of pubhc education, it
behooves pohcy-rnakers to be gutded by research on whether such requtrernents actually
achieve their aims. USEPA might therefore benefit from fundtng an expertrnental test on lay’
subjects, albeit one using a much srmpler descri ptron of the items in Table 9 than a real
USEPA risk characterization would contam,

Whatever the substantive directions taken by future research some methodologrcal
changes should be considered as well. For exarnple, ‘several readers of stories with a smgle
risk estimate erroneously stated that these storres contamed a range of e:stitrnates. As noted
earlier, people who ‘were not reading the pomt-estrrnate stones carefullv rmght have
remembered that there were two numbers in the story (the estunate ancl the risk companson :
on chances of gettmg cancer overall) and 1nferred that these constltuted a range This E
possibility could be assessed by com )armg pornt—estrmate story responses between stories
with and without such compansons Altematrvely, a debnet'mg of people answering current

stories (e.g., Study 2) can aliow those who "mcorrectly" answer Questrons 1 and 2 (about
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t Table 9. HR. 2910’s Risk Characterization Reouirements |

—

® Negative and positive 1aboratory or epldemxologxcal data, in¢
i ‘reconc:tllatron of conﬂlctlng mformatton ,

list plausible alternatives = L
-explain basis for choice - - . -
identify policy or value judgments '

- Best estimate(s) for populations at rrsk w1th reasonable rang
f n Best estunate of I‘ISk may also present plausxble upper- and
% 'assumptrons, mferences, or models

u Explam range of exposure scenarios used

® Where sxgmﬁcant assumptron mference or model mvolved B

luding possible -

22

I

ro.

. |
indicate how empmcal data validate or conflict w1th each model’

ie of scientific uncertamty

lower—bound estlmates

may substitute for single best estimate multiple estimates based on equally plausible

v - where feasible, state size of correspondmg populatron at nsk and l_ikel"ihood of such

o : . SCCDaI‘lOS

- (For regulatory actlons) known and sxgr'rﬁcant substxtutxon r

: " (After pubhc comment) summanze alternatwe rrsk assessrne

® Appropriate comparisons with other rxsks, including risks fa’m(iliar' to general 'public-

1sks

nts provrded by commenters

“w :
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whether there was a risk number gtven in the story, and whether it was a pomt or rang\.) to
explain why they answered as they drd Ina non-)udgrnental debrreﬁng, this and other |
explanations for "wrong” answers may be offered by subjects, allgwing for broader '
correction of flaws in story design. o -

If the Tack of salience of risk information is due to this information being embedded in'a
larger story, no matter how short that story might be an alternatrve isto present the ,‘
information twice. After reading the story, the subject might be engaged by research staff in
an interactive process that "pulls” specific risk data from the,artlcle, ,hxghh?hts them
separately, and then asKs for subject response Although a much more artificial sttuatton than
reading news stories (even sunulated news storres) in an expenmental context thts approach
could at least make subjects more awa-re of the data, and thus better‘;able to produce .
responses to it. Subsequent research could then test the generalrzabllrty of these responses

Although this discussion of future research opttons has presented them as mutually
exclusive alternatives, we propose that USEPA support follow-up research on both the :
incremental and complex (Risk Commumcatton Act) risk charactenzatton routes. The latter
test would take consrderable time to construct, thereby restnctmg the number of 1ncremental
variations that could be tested in a second year of research However, one or two of the
latter (e.g., outside comments on the uncertamty range, true uncertainty vs. vanabthty) could
probably be done over that pertod in addmon to testtng the effects of the Rrsk
Communication Act. At least one of the methodologrcal 1ssues might be tested as well The

exact combination of second-year research topics would depend in part on USEPA’s agenda

for communicating uncertalntxes in risk assessment.
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APPLICATIONS TO RlSK COMMUNICATlON PRACTICE

l

Cornmumeatmg about uncertamty needs to be done because' uncertamty is a realtty of

l

rtsk assessment. However m ltght of the results from the studws descnbed above USEPA

rmght consrder downplaymg public or 1nternal comments (e g , m staff tralmng) espousmg

or knowledge Although thls

17

the beltef that explamtng uncertamtxes bolsters publtc conﬁdenc

may turn out to be true under certam condmons the present re.

Wi T

ults do not support such

conclusions about the effect of commumcatmg uncertamty mformatton '
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