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Social marketing campaigns often present consumers with risk statistics presented as ranges versus absolute values; this research

investigates the potential negative consequences of adopting this approach in health communications.  Specifically, studies

demonstrate that presenting risk ranges lowers intentions to engage in risk-reduction behaviours; an effect moderated by individual

optimism levels.
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EXTENDED ABSTRACT
Consumer information presents risks in several formats; for ex-

ample, using absolute risk estimates such as 10% or ranges such as 
5-15%.  While these two sets of statistical likelihoods might appear 
similar, do they convey the same meaning to the consumers who read 
them? Given both are commonly used, a greater understanding of 
their differential impact on behaviour is warranted.  

Risk is “a negatively-valenced assessment that an unfavorable 
event will occur” (Menon, Raghubir, and Agrawal 2008, p. 981) and 
involves some degree of uncertainty (Conchar et al. 2004).  Lay-
people base risk estimates on two key dimensions; namely, the de-
gree to which risks are perceived as uncontrollable and the degree to 
which they are perceived as uncertain or unknown (Fischhoff et al. 
1978; Slovic 1987).  Risks viewed as less controllable or less certain 
are judged as more severe, and reframing a risk as less controllable 
increases risk estimates (Lin, Lin, and Raghubir 2003).  

Little research exists on the mechanisms underlying uncertain-
ty’s effect on risk-perceptions.  Studies looking at abstract decision-
making under uncertain conditions suggest ambiguous uncertainty 
(providing a risk range) leads to more cautious choice behaviour, 
pointing to a potential benefit of framing risks as ambiguously uncer-
tain (Ghosh and Ray 1997; Khan and Sarin 1988).  We propose that 
this approach may be ineffective in encouraging self-focused change, 
with risk ranges decreasing perceived message confidence.  Given 
that confident witnesses are viewed as more credible and impact-
ful, and confident experts are more apt to have their advice followed 
(Sniezek and Van Swol 2001; Tenney et al. 2007), we hypothesize: 

Hypothesis 1: Reframing a risk as more (or less) ambiguously 
uncertain will decrease (increase) overall mes-
sage persuasiveness, leading to lower (higher) 
intentions. 

One potential moderator of this phenomenon is baseline op-
timism level.  Individuals high in optimism expect positive things 
to happen to them (Scheier, Carver, and Bridges 1994), suggesting 
risk-prevention campaigns may appear irrelevant, be processed su-
perficially, and be unaffected by risk frame. Individuals low in op-
timism assume negative outcomes are likely (Scheier et al. 1994), 
suggesting greater message risk-message scrutiny.  In the case of 
higher scrutiny, risk ranges may appear less confident and be more 
easily discounted.  

Hypothesis 2: Individuals with low levels of optimism should 
be less persuaded by ambiguously uncertain 
messages than unambiguously uncertain mes-
sages, whereas individuals with high levels of 
optimism should not be affected by risk frame.

Study 1 (N=59, 44% male) recruited participants during flu sea-
son from an undergraduate population for course credit. A two-way 
(risk uncertainty: ambiguous vs. unambiguous) between-subjects 
randomized design was used.  Participants evaluated a fictitious 
poster on influenza and the flu vaccine, and posters were identical 
save for the manipulation itself.  The ambiguously uncertain condi-
tion presented risk as a range whereas the unambiguously uncertain 
condition presented risk as an absolute (Ghosh and Ray 1997).  Spe-

cifically, the following appeared in the ambiguously uncertain (un-
ambiguously uncertain) conditions: “30 - 70% (50%) of all under-
graduates will get the flu this season”.  The main dependent variable 
measured was a dichotomous “yes / no” question on whether par-
ticipants would like to receive additional flu prevention information. 

There were no between-group differences in ability to identify 
the value or range shown in the poster (χ2 (1) = 2.284; p = NS).  There 
was a significant between-group difference in requests to receive flu-
prevention information.  An independent samples t-test revealed that 
participants presented with specific risk statistics were significantly 
more likely to request additional information (57%) than were those 
presented with risk ranges (29%; t(55) = 2.27, p=.03), demonstrating 
that framing risk as an absolute was more effective than framing as 
a range.    

Study 2 (N=33, 57% male) participants were recruited in the 
same manner as in study 1 with participation just prior to spring 
break.  Study design mirrored study 1.  Participants completed the 
Revised Life Orientation Test (r-LOT; Scheier et al. 1994), a six-item 
scale assessing optimism.  After a filler task, participants evaluated 
one of two versions of a fictitious health poster; this study context 
was Hepatitis A and B and the traveller’s vaccine. The ambiguously 
uncertain (unambiguously uncertain) wording read “without immu-
nization, you have a 30—70% (50%) risk of infection”.  The main 
dependent variable was likelihood of talking to a doctor about the 
vaccine, measured on a 1-7 likelihood scale.

There were no between-group differences in ability to identify 
the risk statistic seen (χ2 (1) = 1.231; p = NS).  The six items as-
sociated with the r-LOT test were evaluated; one item was dropped 
due to poor item-total correlation, and the remaining five averaged 
to form an optimism score index (α=.80). A regression analysis was 
run with a dummy variable for condition (ambiguous uncertainty = 
1; unambiguous uncertainty = -1), the continuous optimism score 
mean-centred, and the interaction of the two as the predictor vari-
ables. Participants’ likelihood of talking to a doctor served as the 
dependent variable. Results showed a marginally significant main ef-
fect of ambiguity framing (β= -.48, t(29) = -1.76, p = .088), with un-
ambiguous risk framing increasing likelihood of talking to a doctor 
(Munambiguous=4.0 vs. Mambigous = 3.0).  There was no effect of optimism 
level on likelihood scores (β = -.64, t(29) = -1.41, p= NS). There 
was a significant interaction of condition and optimism strength (β 
= 1.25, t(29) = 2.6, p = .014), and further analysis was conducted 
at one standard deviation above and below the mean of optimism. 
Participants low on the optimism scale shown absolute risks were 
significantly more likely to talk to their doctor than were individuals 
presented with ranges (Munambiguous = 5.77, Mambiguous = 3.04; t(29) = 
-3.16, p =.004). When individuals were high on the optimism scale, 
the effect of ambiguity condition was not significant (Munambiguous = 
3.31, Mambiguous = 4.12; t(29) = .90, p = NS).  These results suggest 
ambiguous risk framing primarily discourages intentions for indi-
viduals low in optimism.  

These findings suggest that providing risk ranges as opposed 
to absolutes reduces the effectiveness of campaign appeals.  In ad-
dition, this effect appears driven by message discounting from in-
dividuals low in optimism, an already vulnerable population cohort 
(Andersson 1996).  While we hypothesize that message elaboration 
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and reduced confidence in risk ranges drives study results, additional 
research should confirm this hypothesis. 

This research builds on previous work in consumer behaviour 
determining how best to develop health campaigns, and suggests that 
policy makers should avoid presenting risks as ranges, given they 
are not as effective in triggering the desired behaviours as are risks 
presented in absolutes.  

Table 1: Empirical Results
Experiment 1

Descriptives Age Gender
18.5  

(17-23) 44% male

Manipulation 
Check 

Chi-
Square 
Value

DF p-value

2.284 1 0.131
Main DV: 
Receive Info, 1 
= yes, 2 = no 

N Mean Std. 
Deviation

Ambiguous Risk 31 1.71 4.6
Unambiguous 
Risk 28 1.43 5

Independent 
Samples T-Test * 
Equal variance 
not assumed 

t df p-value mean 
difference 95% CI

2.227 55 0.03 0.281 .028-.534

Experiment 2
Descriptives Age Gender

18.5  
(17-22) 58% male

Manipulation 
Check

Chi-
Square 
Value

DF p-value

1.23 1 0.267
Regression 
Analysis
Complete Model 
Summary R2 F DF p-value

0.2582 3.365 29 0.032
Model Details Beta t p-value
Constant 3.4326 12.56
IV 1: Risk Frame -0.4846 -1.766 0.0879
IV 2: Optimism 
Scale -0.6421 -1.409 0.169

Interaction IV1 
x IV2 1.2462 2.6 0.0145

Spotlight Details Beta t p-value
-1 SD -1.3668 -3.165 0.0036
+1 SD 0.3977 0.902 0.374
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