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Abstract

BackgroundPoor medication adherence is an ongoing issuec@migibutes to increased
hospitalizations and healthcare costs. Althoughtradgerse effects are rare, the perceived risk
of adverse effects may contribute to low adhereatss.

ObjectivesThe objective of this study was to determine howeask effect likelihood and
pharmacist counseling on adverse effect prevemtifacts individuals’: (1) willingness to use a
hypothetical medication and (2) perceptions of oatibn safety.

Methods: This study used a 3x3 experimental design. Ppaiits (n=601) viewed a

hypothetical scenario asking them to imagine bemgcribed an anti-asthma medication that
could cause fungal infections of the throat. Pgréiots were randomized to 1 of 9 scenarios that
differed on: probability of developing an infecti@®fb6, 20%, no probability mentioned) and
whether they were told how to reduce the risk éédtion (no prevention strategy discussed,
prevention strategy discussed, prevention stradégussed with explanation for how it works).
Participants were recruited through Amazon Mecladfiiark.

Results:Participants were less willing to take the medmai(jF=12.86, p<0.0001) and
considered it less safe (F=13.11, p<0.0001) whemtbbability of fungal infection was
presented as 20% compared to 5% or when no praigabfbrmation was given. Participants
were more willing to take the medication (F=11.780.0001) and considered it safer (F=11.17,
p<0.0001) when a prevention strategy was giveralinthere was a non-statistically significant
interaction between the probability and prevenstrategy information such that provision of
prevention information reduced the effect of vaoiain the probability of infection on both
willingness to use the medication and perceivedica¢idn safety.

ConclusionsOptimal risk communication involves more than imhimg patients about possible
adverse effects. Pharmacists could potentially av@ipatient acceptance of therapeutic
recommendations, and allay medication safety coiscéry counseling about strategies patients
can implement to reduce the perceived risk of extveffects.

Keywords:Risk communication, pharmacist counseling, medicati adverse effects



Introduction

It is estimated that about 50% of the United Stai@pulation has used at least one
prescription medication within the previous morethd roughly 22% has used three or nfore.
However, adherence to medications continues torbajar issue. A recent study found that 18%
of cardiac prescriptions were not filled by pat&eftur months after a major coronary event.
Other research has found that only 37% of patete adherent to statin therapy and only 66%
to medications used in diabefsHigh levels of medication adherence for long-teonditions
can reduce rates of hospitalization and lower dikealthcare costs® A recent Cochrane
Review on improving medication adherence found th@tmost beneficial strategies were highly
complex and involved consistent follow-up, but pdad only marginal benefit in adherence

rates® Thus, the optimal strategy for increasing medicatidherence remains unknown.

The World Health Organization identifies five qgdees of factors contributing to
medication nonadherence: economic, health-systatignt-related, condition-related, and
therapy-related. Among therapy-related factorseesty effects of the medication are a major
obstacl€’ The presence of adverse effects has been shodetiease adherence to a wide
variety of medications, including glucocorticoidsiaantidepressans.Nearly all medications
carry the risk of unwanted adverse effects, wittyivey degrees of likelihood and severity;
however, most adverse effects are relatively raan be mitigated with proper counseling and
monitoring. For instance, medications that causmath upset are often recommended to be

taken with food to prevent irritation to the Gldtand the resultant nausea.

Pharmacists can play a significant role in preventidverse effects from occurring in
their patients. Including a pharmacist on intercigiBnary teams conducting patient rounds in an

Intensive Care Unit has been shown to significargfjuce adverse effects, and discharge



counseling with a pharmacist has been shown torltiveerate of preventable adverse
medication-related events following hospital adfoiss®**In addition, pharmacists can play a
leading role in increasing medication adherenceead®nt study found medication reviews and
follow-up telephone calls with a pharmacist incezhadherence to lipid-lowering theraptés.
Another study found that implementation of a phasistaed asthma management service in
community pharmacies led to improvements in theafiggeventative asthma medicatidris.
Other research has shown implementation of a prastrdriven medication therapy
management program to increase cardiovascular atemticuse, while also improving
cardiovascular risk factors such as systolic aagtdlic blood pressuré.However, little
research has examined the effect of patient-phastnamunseling concerning medication risks

specifically.

The concept of “risk” is multidimension& With respect to medication risk
communication, two types of information are espécieportant for pharmacists to provide: (1)
the probability of experiencing specific adversiees and (2) strategies patients can implement
to reduce the risk of experiencing these effeast Research has demonstrated that numerical
adverse effect information is easier for patieatadcurately comprehend compared to non-
numerical informatiort®*’ Patients tend to overestimate the likelihood ofease effects when
non-numeric, qualitative descriptors (e.g., comnrarg) are used to communicate risk
likelihood instead of, or in addition to, numerigalormation (e.g., 10% of patients; 1 in 10
patients) aloné®!° Overestimates of risk likelihood can make patiéess willing to take a

medication-%°

In a previous study by this research team thatguéded byfuzzy trace theorgFTT) 223

it was demonstrated that simply informing indivithuthat a specific adverse effect may occur



without providing any indication of the probabiliby occurrence can reduce willingness to use
the medication and that this effect can be mitigdtg providing numeric probability
information®* Briefly, FTT is a dual process model of memorysadng and development. It
suggests that when individuals are exposed to aimgfal stimulus, they encode two types of
representations in memory: a specific verbatimesgntation that captures the exact
words/numbers conveyed and one or more gist reqiesans that capture the essential bottom
line meaning of the information. Moreover, pasegrsh has found that when people are making
judgments and decisions, they tend to rely on tbiergpresentations that have been stored in
memory in response to previously presented infaonatather than the verbatim
representations. Thus, the findings from the research team’s previstudy suggested that
when individuals are told that a medication carnseaai particular adverse effect without being
given any probability information, they tend torfoa categorical gist representation (e.g, the
medication can cause harm), leading to risk avaeda.g., reduced willingness to use the
medication); whereas, providing numerical prob&pihformation allows individuals to form
somewhat more precise, ordinal gist representa(mus, the risk of the medication causing

harm is small).

In the study reported in this paper, findings fribra research team’s previous study were
followed up by examining the possibility that unddional estimates of risk probability (5%
versus 20%) may be less meaningful and, consequéatte less impact on judgment and
decision making, when patients are counseled giregautions they can take to reduce risk. It
was hypothesized that:

(1) Individuals will be less willing to use a hypotheti asthma medication (and consider the

medication less safe) when told that the medicatancause an adverse effect (i.e., fungal



infection of the throat) without being given anyamnmation concerning risk probability
versus being informed that the likelihood of theede effect is 5% or 20%;

(2) Individuals will be most willing to use the mediat and consider it most safe when
counseling on how to prevent the adverse effegtasided; and

(3) There will be an interaction between the probabditd prevention information such that,
among individuals counseled on how to prevent theese effect, willingness to use the
medication and perceptions of medication safetynat be affected by the probability of the

adverse effect.

M aterials and M ethods

To recruit participants, a link was posted to aermet-based survey on Amazon
Mechanical Turk (AMT) (www.mturk.conf)> AMT is an internet crowdsourcing marketplace
where registered users sign up and are able toletenmarious tasks requiring human
intelligence for payment. The title of the survenklwas “Answer a survey about prescription
medication information.” The first screen of thexay informed individuals that they were
being asked to participate in a research studyblain informed consent, individuals were
required to click a button indicating they agreegarticipate in the study. The study was

approved by the Institutional Review Board at thevdrsity of North Carolina at Chapel Hill.

Participants were adults aged 18 years or oldetiaind in the United States. There
were no other study inclusion or exclusion critefidotal of 633 Mechanical Turk workers
accessed the link to the survey, which was adneiréstvia Qualtricd software, and agreed to
participate in the study. However, 32 of thesevitlials failed an attention check question that
appeared as the second question in the surveyhard participants were removed from the

sample, leaving 601 study participants. The atentheck question instructed participants to



select “Somewhat likely” as the response to thestiole. Selecting any other response invoked a
skip pattern within Qualtrics that prevented th@ividual from completing the remainder of the
survey. This was done to prevent robots from cotigehe survey. The survey required
approximately five minutes to complete. All papiants were paid fifty US cents for completing

the survey. All data was collected on June 1, 2015.

Experimental Materials
The study used a 3 x 3 experimental research de&mgaxperimental research design
was used to enhance the internal validity of theystAll participants read a brief, hypothetical
scenario that began as follows:
“Imagine you have recently been experiencing emsadf wheezing and shortness of
breath. You visit your family doctor and he telmuythat you have asthma. He assures
you that asthma is treatable and writes you a ppegmn for an inhaler called Cradulox.
The directions say ‘inhale one puff twice daily 0t doctor refers you to your local
pharmacy. The pharmacist fills your prescriptiotplains how to use the inhaler, and
states that it can cause fungal infections in lineat.”
The next portion of the scenario differed acrogseexnental groups. The two experimental
factors manipulated were (1) probability of devahgpa fungal infection (i.e., low probability,
high probability, no probability mentioned) and &)ategy for preventing fungal infections (i.e.,
no prevention strategy discussed, prevention gyadescussed, prevention strategy discussed
including an explanation of how the preventiontsiyg reduces the risk of experiencing a fungal
infection) (Table 1). Participants in the low prbbéy group were told fungal infections occur
in 5% of patients who use the inhaler; whereadjgiaants in the high probability group were

told fungal infections occur in 20% of inhaler usdParticipants in the no probability group were



simply told the inhaler can cause fungal infectioiéh respect to prevention information,
participants in the group that received a prevensivategy were told that rinsing their mouth out
with water after inhaler use can reduce the risgatfing a fungal infection. Participants in the
group receiving an additional explanation were tblat the medication can get stuck in the back
of the throat and allow fungi to grow, but watelpseto wash the medication away (Table 1). In
all groups, the scenario ended with the followitegement: “The pharmacist tells you that there
are five refills available on the prescription, dactall the pharmacy if you have any questions.”
After reading the scenario, participants answeesgs questions concerning their perception of
the safety and effectiveness of the hypotheticalioaion. Participants were able to refer to the
scenario while answering the questions.

The medication described in the scenario, Cradusocompletely fictional. This was
done to avoid potential biases amongst participahts may have used other medications in the
past or know others who have. Asthma was chos#meadisease state for the study because it is
a common disorder, affecting about 40 million pedplthe United States, including children
and young adults as well as older individifdlBungal infection was the adverse effect chosen
for the scenario to ensure clinical relevance bgedilis an actual adverse effect common to

many asthma inhalers.

Measures
Two primary and four secondary outcome variablesvassessed. Measures used to
assess these variables were used in a previous’tBésults from that study support the

construct validity of the measures.

Primary Outcome Variables.



The primary outcome variables were: (1) willingnessake the medication and (2)
perceived medication safety. Willingness to talkerredication was assessed by asking: “If you
had asthma and your doctor prescribed this medicébr you, how likely is it that you would
take it?” Participants answered on a 7-point scalging fromVery Unlikelyto Very Likely
Participants were also asked: “What is the mosbimamt reason for how likely or unlikely you
would be to take this medication?” The followingiops were provided: (ahe adverse events
are not very serioygb) any serious adverse events are very unlikglyprefer to avoid taking
medications and will do something eléd) a lot of people will get fungal infections and Indto
want to be one of therte)l would like to get rid of the wheezing and shoswef breathand (f)
none of the abov&his measure was modeled after a question desetlbp Peters et &F.
Perceived medication safety was assessed by asklog: safe or dangerous is this
medication?” Participants answered on a 7-poineseaging fromvVery Safdo Very

Dangerous

Secondary Outcome Variables.

Four secondary outcome variables were assessst].garticipants were asked to
respond to the following statement: “The poterbhefits of taking this medication outweigh
the potential risks.” Responses were recorded tipa@int scale ranging froi§trongly Agredo
Strongly DisagreeNext, participants were asked, “If you had astlama took this medication,
how likely is the medication to help you?” Respaaere recorded on a 7-point scale ranging
from Very Likelyto Very Unlikely The final two variables used the same resporae,sand
were as follows: “If you had asthma and took thedination, how likely is the medication to
cause side effects?” and “How likely are you tooramend this medication to somebody else

with asthma?” The latter variable was included bsegpeople taking medications often make



recommendations to friends and family members deggrtheir own experience with different

medications, especially concerning effectiveneskaaiverse effects.

Demographics.

The following demographic information was assesagé; gender, race, education, and
status as a healthcare provider. Healthcare prosidéus was assessed to ensure that these
individuals were not overrepresented in the sangsddhey likely have greater knowledge of
both asthma and anti-asthma medications comparte tgeneral public, which could bias study
findings. In addition, participants were askeddtertheir own overall health, with the options
beingpoor, fair, good very good or excellent They were also asked whether they were
currently taking a prescription medication regylahd whether they had ever had a serious side

effect from a medication.

Manipulation Check Questions.

The final three items in the survey were desigrethanipulation checks. Participants
were not able to view the scenario when answeliegd questions. First, participants were
asked: “If 100 people used Cradulox, how many do tjxink would develop a fungal infection
of the throat.” Second, participants were aske@$pond to the following statement: “There are
things that people can do to reduce the risk oeliging a fungal infection when using
Cradulox.” Responses were recorded on a 7-poite saaging fromStrongly Agredo Strongly
Disagree Finally, participants were asked, “Which of tlldwing is most likely to reduce the
risk of developing a fungal infection when usin@@Qulox?” The available choices were (a)
taking the medication with fop¢b) rinsing your mouth out with cool water followingeufc)

using the medication at night prior to bedtina@d (d)hone of the above.

Statistical Analysis



All analyses were completed using PC-SAS versidn(SAS Institute Inc., 2013).
Descriptive statistics were used to summarize #réqgipant characteristics. Student t-tests and
chi-square tests were conducted to determine iéxiperimental groups differed with respect to
any of the demographic characteristics assessedefBomine the effectiveness of the
experimental manipulations, the percentage of gpénts in the low and high probability
conditions who responded correctly to the quesdsking, “If 100 people used Cradulox, how
many do you think would develop a fungal infectafrthe throat?” were calculated (Note:
Because this analysis assessed participant retofiexf the probability information included in
the experimental manipulation, participants whenesd no probability information were not
included in this analysis). The “correct” answerresponded to participants’ group assignment
and differed for those in the low and high prohi&pdonditions (i.e. 5 out of 100 people or 20
out of 100 people were considered correct answespgectively). The percentage of participants
in each group who correctly responded that theafdkingal infections could be reduced by
rinsing one’s mouth out with cool water followingauwas also calculated. Linear regression was
used to assess the effect of the two experimeatalitons (i.e. probability of fungal infections
and prevention information to reduce risk) on thenpry and secondary outcome variables. A
separate regression model was run for each outeansble. Each model included a term
indexing the multiplicative interaction between th® experimental conditions. If the
interaction term was not statistically significatite model was rerun with the interaction term
deleted. Significant main effects were followeduging the Newman-Keuls method to evaluate
between group differences while controlling for thiéation of Type | error when making
multiple comparison$’ Power analyses indicated that a sample size op6dddes over 80%

power to detect a small sized effect (SD=0.2) wlfha (2-tailed) set at 0.65.



Results
Demographics

The mean age of participants (n = 601) was 33sy&&D = 10.9) and most identified as
white (78.2%), male (60.1%), and 52.1% had a bacisellegree or higher. Participants reported
their health as poor (1.8%), fair (9.3%), good §28), very good (41.8%), or excellent (17.5%).
Only 22 participants (3.7%) identified themselvesadhealthcare professional. About a quarter
(26.8%) of participants reported using a regulaspription medication, and 16% reported
having experienced a serious side effect from aicadn. None of the participant

characteristics differed significantly across tkpeximental conditions.

Manipulation Checks

A total of 169 (87.6%) participants in the higlopability group correctly answered that
20 out of 100 people would develop a fungal infattivhen using Cradulox. Likewise, 179
(86.9%) participants in the low probability grougriectly answered that 5 out of 100 people
would develop an infection. Among participants winere not given any probability

information, the median probability estimate wa® ®lean = 12.4, SD = 15.3, IQR=3.0-15.0).

Participants given prevention information or prei@minformation plus an explanation
were more likely to agree that there are thinggpfeecan do to reduce the risk of developing a
fungal infection when using Cradulox, with mean®& and 5.4, respectively, compared to 2.9
in the no prevention information group (F (2,598)238, p < 0.0001). Almost all participants
who were given either prevention information (96) #prevention information plus an
explanation (97.5%) correctly indicated that tisk 0f developing a fungal infection while using
Cradulox could be reduced by rinsing one’s moutinwool water following use. Of the

participants given no prevention information, 38.@Pswered correctly.



Assessment of Interactions

The interaction between the two experimental coorast (probability of fungal infection
and prevention information) was not statisticalyngficant for any of the primary or secondary
outcome variables. However the interaction ternpg@gched statistical significance for both of
the primary outcome variables: willingness to tdie medication (F(4,592)=1.83, p=0.12) and
perceived medication safety (F(4,592)=1.68, p=0.IH)erefore, to explore the nature of these
possible interactions, the sample was stratifiethieytype of prevention information provided
(i.e., none, prevention information only, preventioformation plus explanation). As shown in
Figure 1, among individuals who were given no préa® information, participants who were
told that the risk of fungal infection was 20% refed being less willing to take the medication
and perceived the medication as less safe compatadse who were told that the risk of fungal
infection was 5% (Willingness to Take: Means + SBE.61 + 0.20 versus 4.79 £ 0.19, p <
0.0001, respectively; Medication Safety: Means =35 + 0.15 versus 4.32 £ 0.13, p <
0.0001). Similarly, among individuals who were giy@evention information combined with an
explanation, participants who were told that tis& of fungal infection was 20% reported being
less willing to take the medication and perceiesmedication as less safe compared to those
who were told that the risk of fungal infection W% (Willingness to Take: Means = SE = 4.40
+ 0.20 versus 5.08 £ 0.17, p = 0.01, respectividigdication Safety: Means + SE= 3.90 + 0.15
versus 4.47 =+ 0.14, p =.01). However, among indigld who were given prevention information
only, there was little difference between partiaizawho were told that the risk of fungal
infection was 20% versus 5% on either of theseatsdes (Willingness to Take: Means + SE =
4.66 = 0.17 versus 4.98 £ 0.14, p= 0.15, respdgtikdedication Safety: Means + SE=4.17 +

0.13 versus 4.46 £ 0.11, p =0.10).



Main Effect of Probability Information

Linear regression analysis showed that probalolityccurrence was a significant
predictor of willingness to take the medicationB06) = 12.86, p < 0.0001) and perceived
medication safety (F(2,596) = 13.11, p < 0.000&g ($able P Consistent with study
hypotheses, participants were significantly ledémgi to take the medication when a high
adverse effect probability was given compared ltmmaprobability or no probability. Participants
were significantly more likely to perceive the meation as safe in the low probability condition
compared to the high probability and no probabiibydition. Linear regression analyses
showed that probability was also a significant pred of the belief that medication benefits
outweigh risks (F(2,596) = 9.55, p < 0.0001), likebd of the medication helping (F(2,596) =
3.63, p < 0.05), likelihood of the medication cawgsside effects (F(2,596) = 45.2, p < 0.0001),
and likelihood of recommending the medication teeo$ (F(2,596) = 9.2, p = 0.0001).
Participants in the high probability condition wéess likely than those in the other two groups
to agree that benefits outweigh the risks andtttetmedication was less likely to help.
Participants in the low probability condition thdughe medication was less likely to cause side
effects and were more likely to recommend it toeeoshicompared to participants in the other two

groups (see Table 2).

Main Effect of Prevention Strategy Information

Linear regression analysis showed that preversti@tegy information was a significant
predictor of willingness to take the medication506) = 11.78, p < 0.0001) and perceived
medication safety (F(2,596) = 11.17, p < 0.000BK(€ 3). Consistent with study hypotheses,
participants were significantly less willing to tathe medication when no prevention strategy

was given compared to prevention information withvghout an explanation. Participants



perceived the medication as least safe when nceeptien strategy was given and safest when
prevention strategy information was given. Partaiig who received a prevention strategy plus
an explanation perceived the medication as saéer tthose who received no information but less
safe than those who received prevention informatiug. Linear regression analyses also
showed that prevention strategy information wagaificant predictor for the belief that
medication benefits outweigh risks (F(2,596) = B2j9< 0.0001) and the likelihood of
recommending the medication to others (F(2,596)63,7% = 0.0005). Participants not given any
prevention information were less likely to consitiat the benefits of the medication outweigh
the risks compared to participants in the othergwaups. Participants not given any prevention
information were also significantly less likelyteacommend the medication to others compared
to participants in the other two groups. There wereignificant differences among the three
groups for perceived likelihood of the medicati@tging or the likelihood of experiencing

medication side-effects (see Table 3).

Reasons for Willingnessto Takethe Medication

Table 4 shows the reasons participants gave faglely or unlikely to use the
medication. Only three of the six reasons revesigdificant differences between groups.
Participants in the low probability condition werere likely to selecany serious adverse
events are very unlikels their reason {§2) = 12.39, p = 0.002) compared to participantthen
other two probability groups. Participants in thghhprobability condition were more likely than
either of the other conditions to seladbt of people will get fungal infections and Intowvant
to be one of therfx?(2) = 16.96, p = 0.0002). Participants given préieeninformation plus an
explanation were most likely to choade adverse events are not very seriasisheir reasoning

for how likely or unlikely they would be to takeetlmedication, followed by participants given



only prevention information 2) = 18.08, p < 0.0001). Participants not givep prevention
information were more likely to choosdot of people will get fungal infections and Intlovant
to be one of thems their reasoning {§2) = 18.97, p < 0.0001). There were no significant
between group differences among participants setgptefer to avoid taking medications and
will do something elsé would like to get rid of the wheezing and shaosgef breathandnone

of the above

Discussion

The vast majority of past research on medicatgln@ommunication has focused on how
probabilistic information is best conveyed. Muckdattention has been given to other risk
dimensions that may be equally or more importaohss severity and controllability?**°The
study reported in this paper was designed to addhes knowledge gap by examining how
information concerning precautions patients cae takreduce the risk of adverse effects may
influence willingness to use a medication and paroas of medication safety. This focus was
based on two factors. First, if patients adopt meoe@nded precautions while using a prescribed
medication, their objective risk of experiencinyease effects should be reduced and this may
be reflected in perceived risk as well. Secondgcating patients about safety precautions is
likely to enhance perceptions of the extent to Whiee risk is controllable. This is important
because past research has demonstrated an ingec&#asion between perceived controllability

and perceived risk:

Most study hypotheses were at least partially sttppoFirst, it was predicted that
individuals who were told that a hypothetical meadicn can cause fungal infections of the throat
without being given any probability information wdwbe less willing to take the medication and

perceive it as less safe compared to individuals wére told that the risk was either 5% or



20%. However, it was found that the mean for alihef outcome variables in the group that was
given no probability information fell between theams observed in the high and low probability
groups. Further, although individuals who receimedorobability information reported being as
likely to take the medication as individuals in thes probability group, they perceived the
medication as less safe. These findings suggestthde patients may agree to take a
medication even if they are not told the probapitit adverse effects, they might have residual
concerns about medication safety that, in realdifeations, could manifest as premature
medication discontinuation or lower adherence ri¥té$Research suggests that health care
providers rarely provide quantitative probabilinfarmation when counseling patieAtdn
addition, most of the written information providexdpatients in the United States simply lists
possible adverse effects, without providing anybphulity information. However, written
medication information provided to patients in Eigopean Union does include this type of
information® Research is needed to determine if these difféypes of information formats

have differential effects on real-life judgment atetision-making.

Second, participants who received information camog the prevention of fungal
infections, with or without an explanation of hdwetprevention strategy worked, reported being
more willing to use the medication than particiganho were not given this type of information.
However, participants who received an explanatiomoav the prevention strategy worked rated
the medication as less safe compared to those eh® given prevention information alone.

This may be because the explanation made the [agsib experiencing a fungal infection
more salient to participants as they completedjthestionnaire. Nonetheless, participants who
received the explanation were more likely than ¢haghe other two groups to indicate that their

primary reason for being willing to take the medtima was that the adverse effects were not



very serious. These findings highlight the complerf the risk communication process, and
there is no previous research that has examineidbect of precaution information on
medication risk perception. Thus, more researcle&led to better understand how patients
interpret information concerning the preventiorad’erse events and how they utilize this

information when making judgments and decisioneamning medication use.

Third, although not statistically significant, thedings suggested the possibility of an
interaction between information concerning the piolity of experiencing an adverse effect and
provision of information on how to reduce the reflexperiencing the effect. Consistent with
study hypotheses, provision of risk prevention infation reduced the effect of variation in the
probability of the adverse effect (i.e., 5% ver20%6) on both willingness to use the medication
and perceived medication safety. These findings imeisnterpreted cautiously. However, they
underscore the need for research that attempstter understand how communication about
different risk dimensions (e.g., probability, saetsercontrollability) interact with one another. It
is also important to examine the effect of preéxgsbeliefs on risk information processing. In
the same way that individuals have mental reprasiens of illnesse®’ they also have mental
representations of treatment options, includinginaibns>*>° Research suggests that judgment
and decision making is influenced most by those orgnepresentations that are activated by
characteristics of the decision-making context.(egvironmental cue$}.Thus, it seems likely
that the impact of medication risk communicatioepehds on a combination of (1) the
information explicitly provided and (2) individualgreexisting mental representations, rather

than either of these factors in isolation.

Finally, individuals who were told that the riskfahgal infection was 20% rated the

medication as less likely to help than individualshe other two groups. Although unexpected,



this finding is consistent with previous reseaitét thas demonstrated an inverse association

between perceived risk and perceived bengfits.

Limitations

This study has several limitations that should dkea. First, real patients were not
studied. Participants were recruited through a dsmwrcing internet marketplace and most were
fairly young, relatively healthy, and well-educat@&thus, the generalizability of the study
findings to a more typical patient population rensabpen to question. Second, participants read
a hypothetical scenario that provided a limited anmaf information. In an actual counseling
session, pharmacists have the opportunity to taiformation on the basis of patient
characteristics and patients have the chance tquestions if information the pharmacist
provides is unclear. In addition, non-verbal comioation can facilitate patient understanding,
and the study methods did not allow for this typeftect. Finally, there may be differences
among participant characteristics that influensk perception and associated behaviors, such as
tendency towards risk aversion, numeracy, andaliteskills. These were not assessed in this

study.

Conclusion
Despite these limitations, the findings suggest dipimal risk communication involves
far more than simply informing patients about poblesadverse effects. Providing patients with a
numerical estimate of the probability of experiemgcspecific adverse effects may reduce
overestimation of risk probability and lead to dezacceptance of therapy and long-term
adherence. But, counseling patients about strat¢lgey can implement to reduce the risk of
adverse effects may be equally or more importamthier research is needed to examine the

effect of adverse effect counseling on medicatdimeaence, ideally within the context of real



life clinical encounters. Ultimately, helping patte understand how to minimize medication
risks may increase patient acceptance of therapedommendations and lead to improved

health outcomes.
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Table 1. Additional Information Presented to Participants iBcenario Depending on
Experimental Condition

Probability

Prevention Strategy

No I nfor mation

Prevention Strategy
Only

Prevention Strategy Plus
Explanation

No
Infor mation

He says that these
infections can be
prevented by rinsing
your mouth out with
cool water after you
use it.

He says when the medication is
inhaled, some of it gets stuck in th
back of your throat and allows
fungi to grow. Rinsing with water
removes any of the medication
stuck in your throat.

Low

He says that thes
infections occur
in about 5% of
people who use
Cradulox.

He says that these
einfections occur in
about 5% of people
who use Cradulox,
but they can be
prevented by rinsing
your mouth out with
cool water after you
use it.

He says that these infections occy
in about 5% of people who use
Cradulox, but they can be prevent
by rinsing your mouth out with cog
water after you use it. He says wh
the medication is inhaled, some of
gets stuck in the back of your thro
and allows fungi to grow. Rinsing
with water removes any of the
medication stuck in your throat.

=

ed

en
it

High

He says that thes
infections occur
in about 20% of
people who use
Cradulox.

He says that these
einfections occur in
about 20% of people
who use Cradulox,
but they can be
prevented by rinsing
your mouth out with
cool water after you

use it.

He says that these infections occy
in about 20% of people who use
Cradulox, but they can be prevent
by rinsing your mouth out with cog
water after you use it. He says wh
the medication is inhaled, some of
gets stuck in the back of your thro
and allows fungi to grow. Rinsing
with water removes any of the

=

ed

en
it

medication stuck in your throat.

Table 2. Means (SE) for Outcome Variables by Type of Prdigiinformation Received

Outcome Variable

No Probability

Low Probability

Higrobability



Likely to Take 4.77 (1.46) 4.95 (1.36) 4.21 (1.59‘3
Medication

Medication 4.19 (1.16) 4.42 (1.04) 3.82 (1.19)
Safety

Medication Benefits 4.56 (1.37) 4.79 (1.33) 4.19 (1.39)
Outweigh Risks

Medication Likely 5.05 (0.90) 5.11 (0.88) 4.87 (0.95)
to Help

Medication Likely to 2.69 (1.36) 1.73 (1.38) 2.95 (1.3%)
Cause Side Effects

Likely to Recommend 3.52 (1.51) 3.89 (1.39) 3.25 (1.59)
Medication

Note: For each outcome variable, superscripts,(a) are used to indicate which groups (i.e., No
Probability, Low Probability, High Probability) déred from one another at$0.05. For each
outcome variable, the means for groups that shazenamon superscript are not statistically
different (i.e., p > 0.05). In contrast, the medémsgroups that have different superscripts are
statistically different (i.e., g 0.05).



Table 3. Means (SE) for Outcome Variables by Type of Prémemtformation Received.

Prevention
Outcome Variable No Prevention Prevention Information and

Information Information Rationale
Likely to Take 4.23 (1.67) 4.94 (1.279 4.75 (1.47)
Medication
Medication 3.85(1.19) 4.40 (1.05'3 4.17 (1.16)
Safety
Medication Benefits 4.11 (1.46) 4.71 (1.24) 4.70 (1.38)
Outweigh Risks
Medication Likely 4.90 (0.93) 5.06 (0.86) 5.06 (0.94)
to Help
Medication Likely to 2.48 (1.42) 2.39 (1.48) 2.48 (1.45)
Cause Side Effects
Likely to Recommend 3.21 (1.59) 3.72 (1.47) 3.74 (1.44)

Medication

Note: For each outcome variable, superscripts, (@) are used to indicate which groups (i.e., No
Prevention Information, Prevention Information, \Rnetion Information and Rationale) differed
from one another at g 0.05. For each outcome variable, the means foupgdhat share a
common superscript are not statistically differ@reg., p > 0.05). In contrast, the means for
groups that have different superscripts are szt different (i.e., p< 0.05).



Table 4. Most Important Reasons (%) for Willingness to Tileslication

Type of Probability Information

Type of Prevention Information

Received Received
Prevention
No Information
Reason No Low High Prevention Prevention and

Probability Probability Probability
(N=202) (N=206) (N=193)

Information Information Explanation
(N=191) (N=209) (N=201)

The adverse 13.4 7.8 8.3
events are not
very serious

Any serious 21.8 33.0° 18.6
adverse events
are unlikely

Prefer to avoid 9.4 8.2 9.8
taking
medications

Alot of people 9.9 6.8 19.7
will get fungal
infections

Would like to 43.6 42.F 42.5
get rid of

wheezing and

shortness of

breath

None of the 2.0 1.5 1.0
above

3.7 10.7° 15.9
22.5 29.7 21.9
7.3 8.17° 11.9
20.4 7.7 8.5
44.G 44.0° 40.8
2.6 1.0° 1.00

Note: This table presents the percentage of ppatits who endorsed different reasons for eitheéngak
or not taking the hypothetical medication stratifiby the two experimental condition3ype of
Probability Information ReceivedndType of Prevention Information Receiv&tithin each condition,
superscripts (a, b, c) are used to indicate whiohcific groups (e.g., No Probability versus Low
Probability, No Probability versus High Probabilityow versus High Probability) differed from one
another at ¥ 0.05. For each reason, differences between griapshare a common superscript are not
statistically significant (i.e., p > 0.05); whereadifferences between groups that have different

superscripts are statistically significant (i.es 0.05).



Figure 1. Interaction of Probability and Prevention Stratdgyormation
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Participants were less willing to take the medaativhen the probability of an adverse
effect occurring as high than if the probabilitysstlew or not given

Participants perceived the medication as lessvgaénm the probability of an adverse
effect occurring as high than if the probabilitysstiew or not given

Participants were more willing to take the medmativhen a prevention strategy was
given than when no prevention strategy was given

Participants perceived the medication as morewshén a prevention strategy was given
than when no prevention strategy was given

There was a non-statistically significant interactbetween the probability and
prevention strategy information such that giving gnevention information reduced the
effect of variation in the probability on both wiilgness to use the medication and
perceived medication safety



