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Abstract 
Purpose: To inform their health decisions, patients may seek narratives describing other 
patients’ evaluations of their treatment experiences.  Narratives can provide anti-treatment or 
pro-treatment evaluative meaning that especially low-numerate patients struggle to derive 
from statistical information.  Here, we examined whether anti-vaccine (vs. pro-vaccine) 
narratives had relatively stronger effects on the perceived informativeness and judged 
vaccination probabilities reported among recipients with lower (vs. higher) numeracy.   
Methods: Participants (n=1113) from a nationally representative US internet panel were 
randomly assigned to an anti-vaccine or pro-vaccine narrative, as presented by a patient 
discussing a personal experience, a physician discussing a patient’s experience, or a physician 
discussing the experience of 50 patients.  Anti-vaccine narratives described flu experiences of 
patients who got the flu after getting vaccinated; pro-vaccine narratives described flu 
experiences of patients who got the flu after not getting vaccinated.  Participants indicated 
their probability of getting vaccinated and how informative they perceived the narratives to 
be. 
Results: Participants with lower numeracy generally perceived narratives as more 
informative. By comparison, participants with higher numeracy rated especially anti-vaccine 
narratives as less informative. Anti-vaccine narratives reduced judged vaccination 
probabilities compared to pro-vaccine narratives, especially among participants with lower 
numeracy. Mediation analyses suggested that low-numerate individuals’ vaccination 
probabilities were reduced by anti-vaccine narratives -- and to a lesser extent boosted by pro-
vaccine narratives -- due to their perceiving narratives as more informative.  These findings 
held whether narratives were provided by patients or physicians. 
Conclusions: Patients with lower numeracy may rely more on narrative information when 
making their decisions.  Findings have implications for the development of health 
communications and decision aids.  
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Introduction 

The CDC recommends flu vaccinations for almost everyone 6 months and older.(1)  

Getting vaccinated reduces the probability of getting the flu, and can make symptoms milder 

among those who do get sick.(2) Vaccinations have been associated with a 74% reduction in 

children’s flu-related admissions to pediatric intensive care, and a 71% reduction in adults’ 

flu-related hospitalizations.(3,4) A publicly available CDC pamphlet covers such statistical 

information about vaccine benefits.(5)   

Patients often want to receive narratives to learn about other patients’ experiences, in 

addition to statistical evidence.(6)  Health care providers are patients’ most influential source 

for flu vaccination decisions,(7) and may provide the CDC’s statistical information in 

combination with narratives describing other patients’ experiences.(8,9,10) In addition, patients 

may search for the narratives of other patients’ experiences online, where they are likely to 

find anti-vaccine narratives describing patients getting sick after being vaccinated. (11)  

However, a drawback of providing narratives is that they may sway people’s decisions, even 

if they provide information that disagrees with the accompanying statistical information.(12,13)   

 

The effect of narratives’ anti-treatment or pro-treatment evaluative meaning. 

Narratives can highlight anti-treatment vs. pro-treatment evaluative meaning, by 

describing whether other patients were dissatisfied or satisfied with specific treatments.(14)  

Anti-treatment narratives often describe dissatisfied patients who were sick after a treatment, 

while pro-treatment narratives describe satisfied patients who were healthy after a 

treatment.(15,16)  

It has been proposed that anti-treatment narratives will be more influential on decision 

making than pro-treatment narratives, because they can seem relatively more informative.(14)  

According to the ‘social amplification of risk’ framework, one reason that anti-treatment 
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narratives are treated as more informative than pro-treatment narratives, is that anti-treatment 

narratives question existing health messages about the benefits of treatments while pro-

treatment narratives present more of the same.(17)   Among other things, this framework also 

predicts that a narrative will be treated as more informative when its (anti-vaccine or pro-

vaccine) message is repeated more often.(17) 

Although no studies have directly compared the perceived informativeness of a single 

anti-treatment vs. pro-vaccine treatment narrative, it has been found that people’s responses 

to a set of narratives tend to be affected by the proportion of anti-treatment narratives or pro-

treatment narratives, even if it is not representative of actual statistics.(15, 16, 18)  Similarly, 

individuals who read relatively more anti-vaccine narratives report lower vaccination 

intentions despite also having received statistical information about vaccine efficacy and 

adverse effects. (19)   

The anti-treatment and pro-treatment narratives that have been used in prior studies that 

tested effects of disproportionate presentations confounded two features that could potentially 

affect their perceived informativeness: whether or not they questioned the benefits of 

treatments, and whether or not their content involved positive or negative health outcomes. (15, 

16) That is, prior anti-treatment narratives described patients who were sick after receiving 

treatment, thus questioning treatments offered by health care providers, and presenting 

negative patient experiences. In contrast, prior pro-treatment narratives described the patients 
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who were healthy after receiving treatment, thus confirming the benefits of treatments offered 

by health care providers, and presenting positive patient experiences.i  

To allow for a systematic comparison of the effect of a single anti-treatment vs. pro-

treatment narrative on decisions, anti-treatment and pro-treatment narratives should describe 

similar patient experiences.  Therefore, we created narratives about flu shots that varied in 

their anti-vaccine or pro-vaccine evaluative meaning, while providing otherwise equivalent 

patient experiences. That is, anti-vaccine narratives described patients who wished they had 

not gotten a flu shot because they got sick after getting a flu shot, and pro-vaccine narratives 

described patients who wished they had gotten a flu shot because they got sick after not 

getting one.  

 

The effect of narratives’ information source. 

A meta-analysis has suggested that narratives are more likely to influence choices when 

they are shared by patients in first-person perspective, than when they are shared by health 

care providers in third-person perspective.(13)  In an experiment that directly tested this idea, 

participants facing two treatment options were more likely to choose the one that was 

recommended in a patient’s narrative over the one that was recommended in a health care 

                                                           

i
 For example, in one study,(15) an anti-treatment narrative about by-pass surgery noted:  
“Every Sunday, my husband and I used to walk to church with our neighbors.  Then I started 
getting angina pains and we had to start driving to church. Then I had bypass surgery and it 
didn’t help my chest pain.  I still can’t walk back and forth to church without pain.  I am 
frustrated that the treatment did not work.” By comparison, a pro-treatment narrative about 
bypass surgery noted:  “I looked forward to retirement, until I got angina.  Then I had a hard 
time getting out of the house because of my chest pains.  I couldn’t take long walks.  I 
certainly wouldn’t be able to do the traveling outdoors that I’d hoped to be able to do.  After 
my bypass surgery, my chest pains went away, and now I look forward to retirement so I can 
travel and take long walks whenever I desire.”  
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provider’s narrative.(20)  Possibly, this effect occurs because narratives are perceived as more 

informative when they are provided by patients than by health care providers.  

After years of seeing patients with similar conditions, health care providers will be able 

to build a narrative of their ‘proven experience.’ (21)  One study found that participants 

perceived a claim as more informative when it came from an expert describing a pattern 

among multiple people rather than from a lay person describing one personal experience.(22)  

However, it has not yet been tested whether the number of patients referred to in a health-care 

provider’s narrative affects patients’ perceptions of the informativeness of the presented 

narrative, and subsequent decision making.   

 

The role of numeracy. 

How people respond to different narratives may depend on their numeracy.  

Numeracy refers to people’s ability to use numbers, (23,24) which varies widely in the general 

population.(25,26)  Low numeracy is related to generating less valid health risk perceptions,(27) 

misunderstanding risk/benefit information,(28) making decision errors,(29,30) and worse disease 

management.(31)  More importantly, individuals with lower numeracy are often less motivated 

to engage with statistical information, (32,33) and give more weight to non-numeric 

information, even if it is irrelevant. (34,35)  

One study reported that individuals with lower numeracy relied more on narrative 

intelligence reports than on statistical evidence, in judgments of terror risk.(36)  Non-numeric 

information may be especially helpful to low-numerate individuals in deriving evaluative 

meaning, which they find harder to extract from statistical information.(37)  To date, we are 

not aware of studies that have examined the role of numeracy in responses to anti- or pro-

vaccine narratives, as provided by patients or health-care providers. 
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Research questions 

Based on our review of the literature, we posed three research questions.  Our first 

research question asked whether anti-vaccine (vs. pro-vaccine) narratives would especially 

affect participants with lower numeracy, in terms of eliciting relatively (a) higher ratings of 

perceived informativeness and (b) lower vaccination probabilities, as compared to 

participants with higher numeracy.  Our second research question asked whether (a) more 

perceived informativeness and (b) higher vaccination probabilities would be observed for 

narratives provided by another patient rather than by a health care provider discussing the 

experience of one or fifty patients, especially among recipients with lower numeracy. Our 

third research question asked whether any statistically significant differences in judged 

vaccination probabilities (as examined for research questions 1a, 2a) were mediated by 

differences in level of perceived informativeness (as examined for research questions 1b, 2b).   

We presented anti-vaccine or pro-vaccine narratives to participants from a US 

nationally representative sample.  The participants had varying numeracy.  Narratives were 

provided by one patient as a personal experience, by a health care provider as another 

patient’s experience, or by a health care provider as the experience of 50 patients.   

 

Methods 

Sample.  

Participants were members of the nationally representative University of Southern 

California’s Understanding America Study (UAS) panel.(38)  Since 2014, the UAS has mailed 

invitations to randomly selected US addresses to recruit adults aged 18 and older.  If needed, 

interested individuals were provided with internet access and a computer or tablet.  UAS 

members get regular invitations to participate in online surveys.  They receive $20 for 

approximately every 30 minutes of survey time.  At the time of our survey, the UAS had 
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2024 members who had completed the entry survey.  Of those, 1761 received an invitation 

for our survey.  A total of 1113 answered the questions relevant to our analyses, resulting in a 

63% response rate. Sample characteristics are discussed in the Results. 

 

Procedure. 

The Institutional Review Board of the University of Southern California approved 

data collection.  We collected our data during the influenza pre-season (21 September 

through 2 November 2015), with flu activity peaking between December and February.(39)   

Although we intended to close the survey on 2 November 2015, it inadvertently remained 

available through the flu season until February 29th of 2016.  Including the additional 147 

surveys completed after our intended closing date did not affect the main findings reported 

here (Į=.05).   

Participants were randomly assigned to one of six equivalent narratives (for full text, 

see Appendix).  Flesch-Kincaid readability statistics for all narratives was at U.S. grade level 

4.(40,41)  Average adult literacy in the U.S. varies around grade level 7-9, so readability 

guidelines recommend that patient communications do not exceed that range.( 42,43) The first 

dimension that we varied across our narratives was whether they were anti-vaccine or pro-

vaccine.  Narratives communicated anti-vaccine evaluative meaning by describing patients 

who wished they had not gotten a flu shot, because they had the flu after getting a flu shot. 

Narratives communicated pro-vaccine evaluative meaning by describing patients who wished 

they had gotten a flu shot, because they had the flu after not getting a flu shot.  The second 

dimension was whether the narrative involved one patient discussing a personal experience, a 

doctor discussing one patient’s experience, or a doctor discussing the experience of 50 

patients (e.g. patient n=1, doctor n=1 and doctor n=50).  Following previous work,(19) all 

participants additionally received the same statistical information from a publicly available 
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CDC pamphlet about vaccine benefits (Supplemental Materials available from the authors 

upon request).(5)  We counterbalanced the order of the presented narrative and the CDC 

pamphlet.  

After reading the presented narrative, all participants judged their probability of 

getting a flu shot this year and next year, and indicated their perceptions of the narrative’s 

informativeness.  These questions were also asked about the CDC pamphlet, but our research 

questions for this paper focus on responses to the narratives.  All questions appear in the 

Supplemental Materials that are available from the authors upon request.  Our funders had no 

role in the study. 

 

Measures.  

 Numeracy.  As part of their panel entry survey, participants received an 8-item 

numeracy measure compiled from existing scales (e.g., “In the Acme Publishing 

Sweepstakes, the chance of winning a car is 1 in 1000. What percentage of tickets for the 

Acme Publishing Sweepstakes win a car?”).(26)  Participants’ responses were coded for 

accuracy.  Missing responses were coded as incorrect, but 98.7% of our participants had no 

missing responses.  Cronbach’s alpha across the eight items was sufficient to warrant the 

computation of the proportion of correct responses (Į=.73).   

Judged vaccination probability.  Participants gave their probability of getting a flu 

shot during the current flu season (Fall 2015-Spring 2016) and the next (Fall 2016-Spring 

2017).  Participants responded on visual probability scales ranging from 0-100%, which are 

less likely to produce an overuse of the 50% response as compared to fill-in-the-blank 

probability questions.(44)  Agreement between the two judged vaccination probabilities is seen 

in Cronbach’s alpha (Į=.97), as well as the Spearman-Brown coefficient (rsb=.97), which is a 
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better estimate for reliability when scales have two items.(45) Hence, internal consistency was 

sufficient to warrant the computation of the average across the two measures. 

 Perceived informativeness of narrative.  Participants rated the narrative they received 

on 1-5 rating scales, including (1) how convincing the information was; (2) how easy the 

information was to understand; (3) how interesting the information was; (4) how worrisome 

the information was; (5) how useful the information would be if they were deciding whether 

or not to get a flu shot; (6) how relevant the information was to them personally; (7) how 

trustworthy the source of the information was; (8) on how much experience the information 

was based; and (9) on how much evidence the information was based.  Cronbach’s alpha was 

sufficient across the nine responses to warrant the computation of an overall mean score 

(Į=.88).   

 Perceived risk and harm reduction.  We also asked participants about two other 

variables that have been associated with getting vaccinated. (46) First, they judged the 

probability of getting the flu if they did not get a flu shot, and if they did get a flu shot.  

Visual probability scales ranged from 0-100%.  We subtracted the latter from the former, to 

indicate perceived risk reduction from getting the flu shot. Second, participants assessed how 

sick they would be if they got the flu, if they did not get a flu shot, and if they did get a flu 

shot.  Rating scales ranged from 1 (=not sick at all) to 5 (=very sick).  We computed whether 

the latter was higher (=1) the same (=0) or lower (-1) as compared to the former, to indicate 

perceived harm reduction from getting the flu shot.  

Experiences. Participants reported on experiences relevant to getting 

vaccinated.(,47,48,49) First, we asked participants how long ago they had flu shots and the flu, 

with options including “never” as well as specific previous seasons and “don’t know or don’t 

remember.”  Second, participants indicated who helped them to make decisions about 
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whether or not to get flu shots, with options including “no one,” as well as health care 

professionals and family members.  

 

Analysis plan. 

Analyses were conducted in SPSS 21, with Į=.05 significance levels.  To examine 

rates of participation, we compared our participants to the rest of the nationally representative 

panel on demographics and measures completed in the panel entry survey.  These analyses 

excluded the 30 panel members who skipped the numeracy assessment.  We identified 

potential control variables as those significantly correlated with numeracy. 

Next, we conducted separate Analyses of Covariance (ANCOVA) on perceived 

informativeness and on judged vaccination probabilities, comparing groups of participants 

who had received narratives varying in evaluative meaning (anti-vaccine vs. pro-vaccine) and 

information source (patient n=1 vs. doctor n=1 vs. doctor n=50), while including continuous 

variables for numeracy and its interactions with these two conditions.  We controlled for 

main effects of and interactions with presentation order, as well as perceived harm and risk 

reduction, and demographic variables correlated with both numeracy and vaccination 

intentions (as identified in the Results). Varying the included control variables did not affect 

the main finding of the paper. To test our first research question, we examined the effect of 

the interaction between anti-vaccine vs. pro-vaccine evaluative meaning and numeracy on (a) 

perceived informativeness and (b) judged vaccination probabilities.  To test our second 

research question, we examined the effect of the interaction between information source and 

numeracy on (a) perceived informativeness and (b) judged vaccination probabilities.  

Auxiliary analyses involved one-sample t-tests to examine whether perceived harm reduction 

and perceived risk reduction were greater than 0, as reported among participants who 
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received anti-vaccine vs. pro-vaccine narratives, and ANCOVAs to examine group 

differences in these variables. 

We tested our third research question by conducting a moderated mediation analysis 

that examined whether the significant interaction effect of participants’ numeracy and 

narratives’ anti-vaccine vs. pro-vaccine evaluative meaning on judged vaccination 

probabilities was statistically explained by perceived level of informativeness.  We also 

conducted separate multi-mediation analyses for anti-vaccine and pro-vaccine narratives. All 

mediation analyses used Hayes’ SPSS PROCESS macro, (50) and controlled for narrative’s 

information source, presentation order, perceived risk reduction, perceived harm reduction, 

and variables correlated with numeracy. We did not conduct such a moderated mediation 

analysis to examine the interaction effect of numeracy and information source, because we 

found no significant interaction on vaccination probabilities, or on perceived informativeness.  

Following previous work,(36) the numeracy variable was continuous in all analyses, but was 

divided into three groups of similar sizes (with cut-offs at the 30th percentile score  of .33 and 

the 66th percentile score of .63) to simplify graphs (Figures 1-2).   

 

Results 

Sample characteristics. 

 Participants who completed our survey were slightly more numerate than the rest of 

the panel, on average (M=.48, SD=.25 vs. M=.46, SD=.25), t(2022)=-2.14, p=.03, despite 

having similar medians (=.50).  This median was also observed in previous samples.(26)  

Those who completed our survey were also more likely to have a college degree (44% vs. 

38%), Ȥ(1)=7.15, p=.01.  They were similarly likely to report being female (52% vs. 53%), 

Ȥ(1)=.28, p=.59 and non-white (16% vs. 16%), Ȥ(1)=.00, p=.97.  They had similar ages 

(M=49.06, SD=15.17 vs. M=48.12, SD=15.60), t(2031)=-1.38, p=.17.   
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Higher numeracy was significantly correlated with being male (r=.26, p<.001), white 

(r=.18, p<.001), college-educated (r=.41, p<.001), perceiving harm reduction from getting a 

flu shot (r=.07, p=.01), and making flu shot decisions without help from others (r=-.13, 

p=.01).  Our analyses therefore controlled for these variables.  Numeracy was not correlated 

with age (r=-.02, p=.10), perceived risk reduction from getting a flu shot (r=.06, p=.06), ever 

having had a flu shot (r=.06, p=.06), or ever having had the flu (r=.05, p=.10).   

 

Perceived informativeness of narrative (Research Questions 1a and 2a). 

Figure 1 shows the perceived informativeness of narratives, by participants’ numeracy 

and anti-vaccine vs. pro-vaccine narratives.  There was a main effect of numeracy, F(1, 

1083)=25.41 , p<.001, with lower numeracy being related to generally perceiving narratives 

as more informative (r=-.20, p<.001).  There was no main effect of anti-vaccine vs. pro-

vaccine narratives, F(1, 1083)=.12, p=.73.   

When testing for Research Question 1a, we found a significant interaction between 

numeracy and the anti-vaccine vs. pro-vaccine narratives, F(1, 1083)=6.48, p=.01. That is, 

participants with higher numeracy perceived anti-vaccine narratives as less informative than 

participants with lower numeracy (r=-.28, p<.001). They also perceived pro-vaccine 

narratives as less informative than participants with lower numeracy, but the pattern was less 

strong (r=-.13, p<.01).  There were no other significant main effects or interactions, including 

for information source by numeracy (Research Question 2a).   

 

Judged vaccination probability (Research Questions 1b and 2b). 

Figure 2 shows judged vaccination probabilities by participants’ numeracy and anti-

vaccine vs. pro-vaccine narratives.  There was a main effect of narratives’ evaluative 

meaning, suggesting that across participants varying in numeracy, anti-vaccine narratives 
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produced significantly lower vaccination probabilities than did pro-vaccine narratives 

(M=54.59, SD=42.55 vs. M=58.47, SD=41.29), F(1, 1083)=3.97, p<.05.  We found no main 

effect of numeracy, F(1, 1083)=.84, p=.36. 

When testing for Research Question 1b, we found a significant interaction between 

numeracy and narratives’ evaluative meaning, F(1, 1083)=4.09, p=.04. That is, individuals 

with lower numeracy gave significantly lower vaccination probabilities than did higher 

numeracy individuals after reading anti-vaccine narratives (r=.16, p<.001), but gave similar 

vaccination probabilities after reading pro-vaccine narratives (r=.05, p=.28). There were no 

other significant main effects or interactions, including for information source by numeracy 

(Research Question 2b).   

 

Perceived risk and harm reduction (Auxiliary Analyses).   

Flu shots were perceived as relatively effective across all participants, as seen in 

perceived risk reduction being significantly greater than 0 both for those reading anti-vaccine 

narratives (M=7.87, SD=29.66, t(570)=6.34, p<.001) and those reading pro-vaccine narratives 

(M=13.25, SD=30.44, t(541)=10.13, p<.001). Similarly, perceived harm reduction was 

significantly greater than 0 among participants who received anti-vaccine narratives (M=.32, 

SD=.63, t(570)=12.26, p<.001), and participants who received pro-vaccine narratives (M=.46, 

SD=.62, t(541)=17.46, p<.001).   

Yet, anti-vaccine narratives did lead to less favorable perceptions of flu shots, as 

compared to pro-vaccine narratives.  That is, we found lower perceived risk reduction due to 

vaccination after reading anti-vaccine narratives rather than after reading pro-vaccine 

narratives (M=7.87, SD=29.66 vs. M=13.25, SD=30.44), as seen in a significant main effect 

of anti- vs. pro-vaccine narratives, F(1, 1085)=7.11, p=.01.  Similarly, we found lower 

perceived harm reduction due to vaccination after anti-vaccine narratives than after pro-
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vaccine narratives (M=.32, SD=.63 vs. M=.46, SD=.62), as seen in a significant main effect of 

anti- vs. pro-vaccine narratives, F(1, 1085)=4.62, p=.03.  There were no other significant 

main effect or interactions on either of these two dependent variables.  

 

Mediation analyses (Research Question 3). 

As noted in the analysis plan, we examined whether low-numerate individuals’ lower 

judged vaccination probabilities, as reported after reading anti-vaccine vs. pro-vaccine 

narrative narratives, were statistically explained by their perceiving especially anti-vaccine 

narratives as being more informative.  Figure 3A shows the mediation model for anti-vaccine 

narratives, and Figure 3B for pro-vaccine narratives.  Both models indicated that the 

relationship between numeracy and judged vaccination probabilities was significantly 

mediated by narratives’ perceived informativeness (95% CI=1.52, 8.84 for anti-vaccine 

narratives; 95% CI=-13.04, -3.28 for pro-vaccine narratives).  Indeed, significant mediation 

can occur even with non-significant relationships such as those for pro-vaccine narratives 

(Figure 3B).(51)   

A moderated mediation analysis confirmed that the mediation pattern was 

significantly different for anti-vaccine narratives as compared to pro-vaccine narratives (95% 

CI=-16.62, -4.39), in two ways.  First, narratives’ evaluative meaning significantly moderated 

the relationship between numeracy and perceived informativeness of the narratives (B=.56, 

p<.01), with decreases in numeracy being associated with perceiving more informativeness 

for anti-vaccine (Figure 3A) than for pro-vaccine narratives (Figure 3B).  Second, narratives’ 

anti- vs. pro-vaccine evaluative meaning significantly moderated the relationship between 

narratives’ perceived informativeness and judged vaccination probabilities (B=20.18, 

p<.001).  That is, perceiving anti-vaccine narratives as more informative was associated with 

lower vaccination probabilities (Figure 3A), while perceiving pro-vaccine narratives as more 
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informative was associated with higher judgments of vaccination probabilities (Figure 3B).  

Overall, these analyses suggested that individuals with lower numeracy reported vaccination 

probabilities that were reduced by anti-vaccine narratives, and to a lesser extent boosted by 

pro-vaccine narratives -- due to perceiving narratives as more informative than did 

individuals with higher numeracy.  

 

Discussion 

In a national US sample, we examined how recipients varying in numeracy responded 

to anti-vaccine and pro-vaccine narratives.  We found that individuals with lower numeracy 

generally perceived narratives as more informative. By comparison, participants with higher 

numeracy found especially anti-vaccine narratives less informative.  Anti-vaccine narratives 

reduced judged vaccination probabilities as compared to pro-vaccine narratives, especially 

among participants with lower numeracy. A mediation analysis suggested that lower-

numerate individuals’ judged vaccination probabilities were reduced by anti-vaccine 

narratives and to a lesser extent boosted by pro-vaccine narratives -- due to their perceiving 

narratives as being relatively more informative than did higher-numerate individuals.   

Yet, we found no evidence of anti-vaccine narratives actually being perceived as more 

informative, as compared to pro-vaccine narratives, as would have been predicted by the 

social amplification of risk framework.(17)  Moreover, our findings were unaffected by 

whether narratives were provided by a patient describing a personal experience, a physician 

describing a patient’s experience, or a physician describing 50 patients’ experience.  

Narratives’ source of information had no effect on reported judged vaccination probabilities 

or on perceptions of how informative narratives were.  Perhaps because our narratives were 

designed to present equivalent content, they showed similar effectiveness for first person and 

third person narratives. 
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One notable limitation of our study is that participants reported their probabilities of 

getting vaccinated, rather than their actual vaccination behaviors.  However, vaccination 

intentions are correlated to actually getting vaccinated. (52)  A second limitation is that the 

pro-vaccine narrative derived its evaluative meaning from patients wishing they had gotten a 

flu shot, because they got sick after not getting a flu shot. That is, the pro-vaccine narrative 

provided no direct evidence that the vaccine would have been effective. Yet, our analyses on 

both perceived risk reduction and harm reduction confirmed that participants who read the 

pro-vaccine narratives perceived vaccines as relatively effective (or significantly greater than 

0). Although participants who read the anti vaccine narratives also perceived vaccines as 

relatively effective, perceived effectiveness was greater after reading the pro-vaccine than 

after reading the anti-vaccine narratives.  A third limitation is that we did not measure 

participants’ perceptions of vaccines before entering our study. Hence, we were unable to test 

how participants’ perceptions of vaccines changed as a result of our anti-vaccine vs. pro-

vaccine narratives, or whether results held after controlling for participants’ different initial 

perceptions. However, we did use random assignment to anti-vaccine vs. pro-vaccine 

narratives, allowing us to conclude that these caused the reported effects on perceived 

informativeness and judged vaccination probabilities. Moreover, the conclusions from the 

reported mediation analyses held after additionally controlling for past vaccination behavior, 

which is correlated to perceptions of vaccines (95%CI=1.99, 9.20 for anti-vaccine narratives; 

95% CI=-11.95, -2.71 for pro-vaccine narratives; 95% CI=-15.93, -4.60 for moderated 

mediation).(46) A fourth limitation is that narratives did not attempt to explain actual 

proportions of patients getting sick with or without a flu shot. It has been argued that 

narratives could be included in decision aids to show a statistically representative proportion 

of positive and negative patient experiences, in combination with stating the actual 

proportions observed in the literature and health care providers’ experience.(15,16,53)   
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Despite these limitations, our findings have implications for the design of narratives 

as part of decision aids and patient communications.  Recipients with lower numeracy may 

perceive narratives as more informative, without distinguishing between anti-treatment and 

pro-treatment narratives. In other contexts, decision makers have even treated negative 

information as more informative than positive information, by giving more weight to 

negative traits than to positive traits when forming impressions of others, (54) and more weight 

to losses than to gains when choosing between gambles.(55)  The relative influence of anti-

treatment and pro-treatment narratives may partially be corrected by presenting narratives 

that are more representative of typical patient experiences, or including a warning that 

narratives may not be representative of typical patient experiences.(15,16,56, 57)  Another 

strategy for counteracting disproportionate influence of narratives on patients’ decisions is to 

provide visual displays.(15)  Visual displays can help people with higher and lower numeracy 

to better process statistical risk information.(58,59 )  Thus, different information formats may be 

needed for effectively informing the decisions of patients varying in numeracy. 

 

  



Influenza vaccine narratives 19 
 

References

1  CDC. Vaccination: Who should do it, who should not, and who should take 

precautions. Available from: http://www.cdc.gov/flu/protect/whoshouldvax.htm 

2  Belshe RB, Mendelman PM, Treanor J, King J, Gruber WC, Piedra P, Bernstein DI, 

Hayden FG, Kotloff K, Zangwill K, Iacuzio D, Wolff M. The efficacy of live 

attenuated, cold-adapted, trivalent, intranasal influenzavirus vaccine in children. N Engl 

J Med 1998;338:1405-12. 

3  Ferdinands JM, Olsho LEW, Agan AA, Bhat N, Sullivan RM, Hall M, Mourani PM, 

Thompson M, Randolph AG. Effectiveness of Influenza Vaccine Against Life-

threatening RT-PCR-confirmed Influenza Illness in US Children, 2010–2012. J Infect 

Dis 2014;210:674-83. 

4  Talbot HK, Zhu Y, Chen Q, Williams JV, Thompson MG, Griffin MR. Effectiveness of 

influenza vaccine for preventing laboratory-confirmed influenza hospitalizations in 

adults, 2011-2012 influenza season. Clin Infect Dis 2013;56:1775-1777.  

5
  CDC. What are the benefits of flu vaccination? 2016. Available from: 

http://www.cdc.gov/flu/pdf/freeresources/general/flu-vaccine-benefits.pdf 

6
  Entwistle VA, France EF, Wyke S, Jepson R, Hunt K, Ziebland S, Thompson A. How 

information about other people’s personal experiences can help with healthcare 

decision-making: A qualitative study. Patient Educ Couns 2011;85:e291-8. 

7  Maurer J, Uscher-Pines L, Harris KM. Perceived seriousness of seasonal and A(H1N1) 

influenzas, attitudes toward vaccination, and vaccine uptake among US adults: Does the 

source of information matter? Prev Med 2010;51:185-7. 

8  Bekker H, Thornton JG, Airey CM, Connelly JB, Hewison J, Robinson MB, Lilleyman 

J, MacIntosh M, Maule AJ, Michie S, Pearman AD. Informed decision making: An 

annotated bibliography and systematic review. Health Technol Assess 1999;3:1-156. 

                                                           



Influenza vaccine narratives 20 
 

                                                                                                                                                                                     

9  O'Connor AM, Légaré F, Stacey D. Risk communication in practice: the contribution of 

decision aids. BMJ 2003;327:736–40. 

10
  Stacy D, Légaré F, Col NF, Bennett CL, Barry MJ, Eden KB, Holmes-Rovner M, 

Llewellyn-Thomas H, Lydiatt A, Thomson R, Trevena L, Wu JHC. Decision aids for 

people facing health treatment of screening decisions (Review). Cochrane Database of 

Systematic Reviews 2014;CD001431:1-335. 

11
  Downs JS, Bruine de Bruin W, Fischhoff, B.  Parents’ vaccination comprehension and 

decisions.  Vaccine 2008;26:1595-1607. 

12
  Kanouse DE, Schlesinger M, Shaller D, Martino SC, Rybowski L. How Patient 

Comments Affect Consumers’ Use of Physician Performance Measures. Medical care. 

2016;54: 24-31. 

13
  Winterbottom A, Bekker HL, Conner M, Mooney A. Does narrative information bias 

individuals’ decision making? Soc Sci Med 2008;67:2079-88. 

14
  Shaffer VA, Zikmund-Fisher B. All stories are not alike: Purpose-, content-, and 

valence-based taxonomy of patient narratives in decision aids. Med Decis Making. 

2012. 

15
  Fagerlin A, Wang C, Ubel PA. Reducing the influence of anecdotal reasoning on 

people’s health care decisions: Is a picture worth a thousand statistics? Med Decis 

Making. 2005;25:398-405. 

16
  Ubel PA, Jepson C, Baron J. The inclusion of patient testimonials in decision aids. Med 

Decis Making 2001;21:60-8. 

17
  Kasperson RE, Renn O, Slovic P, Brown HS, Emel J, Goble R, Kasperson JX, Ratick 

S. The social amplification of risk: A conceptual framework. Risk Anal. 1988;8:177-

187. 



Influenza vaccine narratives 21 
 

                                                                                                                                                                                     

18
  Kause A, Moussaïd M, Gaissmaier W, Galesic M. When peers overrule probabilities: 

The interplay between narratives, uncertainty, and risk perception in online 

environments. Society for Risk Analysis – Europe Conference, Istanbul, June 2014. 

http://www.sraeurope.org/filehandler.ashx?file=13389  

19
  Betsch C, Ulshöfer C, Renkewitz F, Betsch T. The influence of narrative v. statistical 

information on perceiving vaccination risks. Med Decis Making 2011;31:742-53. 

20  Winterbottom AE, Bekker HL, Conner M, Mooney AF. Patient stories about their 

dialysis experiences bias others’ choices regardless of doctor’s advice: An experimental 

study. Nephrol Dial Transplant 2011;27:325-31. 

21  Persson J, Wahlberg L. Vår erfarenhet av beprövad erfarenhet: några begreppsprofiler 

och ett verktyg för precisering. Läkartidningen. 2015;49:2230-2. 

22  Hoeken H, Hustinx L. When is statistical evidence superior to anecdotal evidence in 

supporting probability claims? The role of argument type. Human Communication 

Resarch. 2003;35:491-510. 

23
  Lipkus IM, Samsa G, Rimer, BK General performance on a numeracy scale among 

higher educated samples. Med Decis Making 2001;21:37-44. 

24
  Schwartz LM, Woloshin S, Black WC, Welch HG. The role of numeracy in 

understanding the benefit of screening mammography. Ann Intern Med 1997;127:966-

72. 

25
  Galesic M, Garcia-Retamero R. Statistical numeracy for health. Archives of Internal 

Medicine 2010;170:462-68. 

26
  Weller J, Dieckmann NF, Tusler M, Mertz CK, Burns WJ, Peters E. Development and 

testing of an abbreviated numeracy scale: A Rasch analysis approach. J Behav Decis 

Making 2013;26:198-212. 



Influenza vaccine narratives 22 
 

                                                                                                                                                                                     

27
  Bruine de Bruin W, Carman KG. Measuring risk perception: What does the excessive 

use of 50% mean? Med Decis Making 2012;2:232-6. 

28
  Peters E, Hibbard J, Slovic P, Dickmann N. Numeracy skill and the communication, 

comprehension, and use of risk-benefit information. Health Affairs 2007;26:741-8. 

29
  Del Missier F, Mantyla T, Bruine de Bruin W. Decision making competence, executive 

functioning, and general cognitive abilities. J Behav Decis Making 2012;25:331-51. 

30
  Peters E, Västfjäll D, Slovic P, Mertz CK, Mazzocco K, Dickert S. Numeracy and 

decision making. Psychol Sci 2006;17:407-13. 

31
  Estrada CA, Martin-Hrynievicz M, Peek BT, Collins C, Byrd JC. Literacy and 

numeracy skills an anticoagulation control. Am J Med Sci 2004;328:88-93. 

32
  Bruine de Bruin W, McNair S, Taylor AL, Summers B, Strough, J. 'Thinking about 

numbers is not my idea of fun': Need for cognition mediates age differences in 

numeracy performance. Med Decis Making. 2015;35:22-6. 

33
  Liberali JM, Reyna VF, Furlan S, Stein LM, Pardo ST. Individual differences in 

numeracy and cognitive reflection, with implications for biases and fallacies in 

probability judgment. J Behav Decis Making 2012;25:361-81. 

34
  Peters E. Beyond comprehension: The role of numeracy in judgments and decisions. 

Current Directions in Psychological Science. 2012;21:31-5. 

35
  Reyna VF, Nelson WL, Han PK, Dieckmann NF. How numeracy influences risk 

comprehension and medical decision making. Psychol Bull 2009;135:943-73. 

36
  Dieckmann NF, Slovic P, Peters EM. The use of narrative evidence and explicit 

likelihood by decisionmakers varying in numeracy. Risk Analysis. 2009;29:1473-88. 

37
  Peters E, Dieckmann NF, Vastfjall D, Mertz C, Slovic P, Hibbard JH. Bringing 

meaning to numbers: the impact of evaluative categories on decisions. J Exp Psychol 

Appl. 2009;15:213–27. 



Influenza vaccine narratives 23 
 

                                                                                                                                                                                     

38  Available from https://uasdata.usc.edu/ 

39  Russell K, Blanton L, Kniss K, Mustaquim D, Smith S, Cohen J, Garg S, Flannery B, 

Fry AM, Grohskopf LA, Bresse J, Wallis T, Sessions W, Garten R, Xu X, Elal AIA, 

Gubareva L, Barnes J, Wentworth DE, Burns E, Katz J, Jernigan D, Brammer L. 

Update: Influenza activity – United States, October 4, 2015 – February 6, 2016. 

MMWR 2016;65:146-53. 

40  Flesch R. A new readability yardstick. Journal of Applied Psychology, 1948;32:221–

33. 

41  Kincaid JP, Fishburne RP Jr., Rogers RL, Chissom BS. Derivation of new readability 

formulas (Automated Readability Index, Fog Count and Flesch Reading Ease Formula) 

for Navy enlisted personnel, Research Branch Report 8-75. Millington, TN: Naval 

Technical Training, U. S. Naval Air Station, Memphis, TN. 1975. 

42  Paasche-Orlow MK, Taylor HA, Brancati FL. Readability standards for informed 

consent forms as compared to actual readability. N Engl J Med 2003;348:721-726. 

43  Walsh TM, Volsko TA. Readability assessment of internet-based consumer health 

information. Respir Care, 2008;53:1310-1315. 

44  Fischhoff B., Bruine de Bruin W. Fifty-fifty=50%?  J Behav Decis Making 

1999;12:149-163. 

45  Eisinga R, te Grotenhuis M, Pelzer B. The reliability of a two-item scale: Pearson, 

Cronbach, or Spearman-Brown? Int J Public Health, 2013;58:637-642. 

46  Chapman G, Coups. Predictors of influenza vaccine acceptance among healthy adults. 

Prev Med 1999;29:249-62. 

47  Gidengil CA, Parker AM, Zikmund-Fisher BJ. Trends in risk perceptions and 

vaccination intentions: a longitudinal study of the first year of the H1N1 pandemic. Am 

J Public Health, 2012;102:672-79. 



Influenza vaccine narratives 24 
 

                                                                                                                                                                                     

48  Maurer J, Harris KM, Parker AM. Does receipt of seasonal influenza vaccine predict 

intention to receive novel H1N1 vaccine: Evidence from a nationally representative 

survey of US adults. Vaccine 2009;27:5732-5734. 

49  Shahrabani S, Benzion U. How experience shapes health beliefs: The case of influenza 

vaccination. Health Educ Behav. 2012;39:612-619. 

50  Hayes AF. PROCESS: A versatile computational tool for observed variable mediation, 

moderation, and conditional process modeling. 2012. Retrieved from 

http://www.afhayes.com/public/process2012.pdf 

51  Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing and 

comparing indirect effects in multiple mediator models. Behav Res Methods 

2008;40:879-91. 

52  Harris KM, Maurer J, Lurie N. Do people who intend to get a flu shot actually get one? 

J Gen Intern Med 2009;24:1311-1313. 

53  Schlesinger M, Grob R, Shaller D, Martino SC, Parker AM, Finucane ML, Rybowski, 

L. (2015). Taking Patients' Narratives about Clinicians from Anecdote to Science. The 

N Engl J Med 2015; 373:675-679. 

54
  Anderson, N. H. (1965). Averaging versus adding as a stimulus-combination rule in 

impression formation. Journal of Personality and Social Psychology, 2, 1–9. 

55
  Kahneman, D., & Tversky, A. (1984). Choices, values and frames. Am Psychol, 39, 

341–350.. 

56  Betsch C, Renkewitz F, Haase N. Effect of narrative reports about vaccine adverse 

events and bias-awareness disclaimers on vaccine decisions: A simulation of an online 

network. Med Decis Making. 2013;33:14-25. 



Influenza vaccine narratives 25 
 

                                                                                                                                                                                     

57  Schlesinger M, Grob R, Shaller D, Martino SC, Parker AM, Finucane ML, Rybowski, 

L. (2015). Taking Patients' Narratives about Clinicians from Anecdote to Science. The 

N Engl J Med 2015; 373:675-679. 

58  Galesic M, Garcia-Retamero R, Gigerenzer G. Using icon arrays to communicate 

medical risks: Overcoming low numeracy. Health Psychol. 2009;29:210-16. 

59  Hawley ST, Zikmund-Fisher B, Ubel P, Jancovic A, Lucas T, Fagerlin A. The impact 

of the format of graphical presentation on health-related knowledge on treatment 

choices. Patient Educ Counsel 2008;73:448-55. 



Influenza vaccine narratives 26 
 

Figure 1: Effect of numeracy and anti-vaccine versus pro-vaccine narratives on perceived 
informativeness. 
 

 
 
Note: Numeracy was divided into three groups of equivalent sizes for this graph, but entered 
as a continuous variable in all analyses. Error bars reflect standard errors. There was a 
significant interaction between numeracy and anti-vaccine vs. pro-vaccine narratives, in 
addition to a significant main effect of numeracy (p<.05, for each).   
  

1

2

3

4

5

Low Medium High

P
er

ce
iv

ed
 in

fo
rm

at
iv

en
es

s

Numeracy

Pro-vaccine

Anti-vaccine



Influenza vaccine narratives 27 
 

Figure 2: Effect of numeracy and anti-vaccine versus pro-vaccine narratives on judged 
probability of getting vaccinated. 
 

  
Note: Numeracy was divided into three groups of equivalent sizes for this graph, but entered 
as a continuous variable in all analyses. Error bars reflect standard errors. There was a 
significant interaction between numeracy and anti-vaccine vs. pro-vaccine narratives, in 
addition to a significant main effect for anti-vaccine vs. pro-vaccine narratives (p<.05, for 
each).  
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Figure 3: Mediation model for (A) anti-vaccine narratives and (B) pro-vaccine narratives. 

(A) 

 

(B) 

 

 

Note: Both models represent significant mediation (p<.05). Relationship between numeracy 
and judged vaccination probability is shown after considering perceived informativeness 
(with effect before considering perceived informativeness between parentheses). A separate 
moderated mediation analysis showed that the mediation path was significantly different for 
anti-vaccine vs. pro-vaccine narratives (95% CI=-18.87, -6.03).   
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APPENDIX: NARRATIVES 
 
ANTI-VACCINE, PATIENT N=1. 
A patient at your doctor’s office tells you the following about flu shots: 
Here is what happened to me. I did get a flu shot. Then I got very sick with flu-like 
symptoms.  I had a high fever, severe body aches, and chills. I had to stay in the hospital 
overnight. After I came home, I spent about two weeks in bed. I was unable to do anything.  I 
had to miss important events, including a big family wedding. I ended up wishing I had not 
gotten the flu shot that year. 

 
PRO-VACCINE, PATIENT N=1. 
A patient at your doctor’s office tells you the following about flu shots: 
Here is what happened to me. I did not get a flu shot. Then I got very sick with flu-like 
symptoms.  I had a high fever, severe body aches, and chills. I had to stay in the hospital 
overnight. After I came home, I spent about two weeks in bed. I was unable to do anything. I 
had to miss important events, including a big family wedding. I ended up wishing I had 
gotten the flu shot that year. 
 
ANTI-VACCINE, DOCTOR N=1. 
Your doctor tells you the following about flu shots: 
 “Here is what happened to one of my patients. She did get a flu shot. Then she got very sick 
with flu-like symptoms.  She had a high fever, severe body aches, and chills. She had to stay 
in the hospital overnight. After she came home, she spent about two weeks in bed. She was 
unable to do anything. She had to miss important events, including a big family wedding. She 
ended up wishing she had not gotten the flu shot that year.”   
 
PRO-VACCINE, DOCTOR N=1. 
Your doctor tells you the following about flu shots: 
 “Here is what happened to one of my patients. She did not get a flu shot. Then she got very 
sick with flu-like symptoms.  She had a high fever, severe body aches, and chills. She had to 
stay in the hospital overnight. After she came home, she spent about two weeks in bed. She 
was unable to do anything. She had to miss important events, including a big family wedding. 
She ended up wishing she had gotten the flu shot that year.”  
 
ANTI-VACCINE, DOCTOR N=50. 
Your doctor tells you the following about flu shots: 
 “Here is what happened to one of my patients. She did get a flu shot. Then she got very sick 
with flu-like symptoms.  She had a high fever, severe body aches, and chills. She had to stay 
in the hospital overnight. After she came home, she spent about two weeks in bed. She was 
unable to do anything. She had to miss important events, including a big family wedding. She 
ended up wishing she had not gotten the flu shot that year. I have met about 50 patients with 
similar regrets.” 
 
PRO-VACCINE, DOCTOR N=50. 
Your doctor tells you the following about flu shots: 
 “Here is what happened to one of my patients. She did not get a flu shot. Then she got very 
sick with flu-like symptoms.  She had a high fever, severe body aches, and chills. She had to 
stay in the hospital overnight. After she came home, she spent about two weeks in bed. She 
was unable to do anything. She had to miss important events, including a big family wedding. 
She ended up wishing she had gotten the flu shot that year. I have met about 50 patients with 
similar regrets.” 
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SUPPLEMENTAL MATERIALS: CDC PAMPHLET 
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Note: This pamphlet is publicly available from the CDC website. (5)  
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SUPPLEMENTAL MATERIALS: SURVEY QUESTIONS 
 
Judged vaccination probability 

1. Thinking about the story you just read... What are the chances that you will get a flu 
shot during this flu season (Fall 2015 - Spring 2016)?  

 
 

 
 
 
 
 
 
Please click on the scale or enter a number between 0 and 100 ___% 

 
2. Thinking about the story you just read... What are the chances that you will get a flu 

shot during the next flu season (Fall 2016 - Spring 2017)? 
 

 

 
 

 
 
 
 
Please click on the scale or enter a number between 0 and 100 ___% 
 
Perceived informativeness of the narrative 

1. How convincing was the story you just read?  
1 2 3 4 5 

Not convincing 
at all 

   Very 
convincing 

 
2. How easy to understand was the story you just read?  

1 2 3 4 5 
Not easy 

at all 
   Very  

easy 
 

3. How interesting was the story you just read?  
1 2 3 4 5 

Not interesting 
at all 

   Very  
Interesting 

 
4. How worrisome was the story you just read?  

1 2 3 4 5 
Not worrisome 

at all 
   Very 

worrisome 
 

0% 100% 

no chance certainty 

5% 

10% 

15% 

20% 

25% 35% 

40% 

45% 

50% 

55% 

60% 

65% 

70% 80% 

85% 

90% 

95% 75% 

30% 
0% 100% 

0% 100% 
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5. How useful would the story you just read be if you were deciding whether or not to 
get a flu shot?  

1 2 3 4 5 
Not useful 

at all 
   Very 

useful 
 

6. How relevant was the story you just read for you personally?  
1 2 3 4 5 

Not relevant 
at all 

   Very 
relevant 

 
7. How trustworthy did you find the source of the story you just read?  

1 2 3 4 5 
Not trustworthy 

at all 
   Very 

trustworthy 
 

8. On how much experience do you think the story you just read was based?  
1 2 3 4 5 

No experience 
at all 

   A lot of 
experience 

 
9. On how much evidence do you think the story you just read was based?  

1 2 3 4 5 
No evidence 

at all 
   A lot of 

evidence 
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Judged probability of getting the flu 
1. Thinking about the story you just read...  

If you did not get a flu shot, what would be the chances that you would get the flu 
during that flu season? 
 
 

 
 
 
 
 
 
Please click on the scale or enter a number between 0 and 100 ___% 
 

2. Thinking about the story you just read...  
If you did get a flu shot, what would be the chances that you would get the flu 
during that flu season? 
 
 

 
 
 
 
 
 
Please click on the scale or enter a number between 0 and 100 ___% 

 
Ratings of flu severity 

1. Thinking about the story you just read...  
If you did not get a flu shot and got the flu, how sick do you think you would be? 

1 2 3 4 5 
Not sick 

at all 
   Very 

Sick 
 

2. Thinking about the story you just read...  
If you did get a flu shot and got the flu, how sick do you think you would be?  

1 2 3 4 5 
Not sick 

at all 
   Very 

sick 
 
Other variables 

1. How long ago did you last get a flu shot?  
___ This current flu season (Fall 2015 to Spring 2016)  
___ This past flu season (Fall 2014 to Spring 2015)  
___ Two flu seasons ago (Fall 2013 to Spring 2014)  
___ Three flu seasons ago (Fall 2012 to Spring 2013) 
___ Four flu seasons ago (Fall 2011 to Spring 2012)  
___ Longer ago (prior to Fall 2011)  
___ I’ve never gotten a flu shot 
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no chance certainty 

5% 

10% 

15% 
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25% 35% 
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2. How long ago did you last think you had the flu?  
___ This current flu season (Fall 2015 to Spring 2016)  
___ This past flu season (Fall 2014 to Spring 2015)  
___ Two flu seasons ago (Fall 2013 to Spring 2014)  
___ Three flu seasons ago (Fall 2012 to Spring 2013)  
___ Four flu seasons ago (Fall 2011 to Spring 2012)  
___ Longer ago (prior to Fall 2011)  
___ I’ve never had the flu 
 

3. Who has helped you to make decisions about whether or not to get flu shots? (Please 
check all that apply)  
___ No one  
___ The CDC (Centers for Disease Control)  
___ Doctor, nurse, or other health care professional  
___ Patients you met at the doctor’s office  
___ My spouse, fiancee, or partner  
___ My children  
___ Others (please tell us who) ________________ 

 

 


