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Side Effect Perceptions and Their Impact
on Treatment Decisions in Women

Erika A. Waters, PhD, MPH, Thorsten Pachur, PhD, Graham A. Colditz, MD, DrPH

Background. Side effects prompt some patients to forego
otherwise-beneficial therapies. This study explored which
characteristics make side effects particularly aversive.
Methods. We used a psychometric approach, originating
from research on risk perception, to identify the factors
(or components) underlying side effect perceptions.
Women (N = 149) aged 40 to 74 years were recruited from
a patient registry to complete an online experiment.
Participants were presented with hypothetical scenarios
in which an effective and necessary medication conferred
a small risk of a single side effect (e.g., nausea, dizziness).
They rated a broad range of side effects on several char-
acteristics (e.g., embarrassing, treatable). In addition, we
collected 4 measures of aversiveness for each side effect:
choosing to take the medication, willingness to pay to
avoid the side effect (WTP), negative affective attitude
associated with the side effect, and how each side effect
ranks among others in terms of undesirability. A

principal components analysis (PCA) was used to identify
the components underlying side effect perceptions. Then,
for each aversiveness measure separately, regression
analyses were used to determine which components pre-
dicted differences in aversiveness among the side effects.
Results. The PCA revealed 4 components underlying side
effect perceptions: affective challenge (e.g., frightening),
social challenge (e.g., disfiguring), physical challenge
(e.g., painful), and familiarity (e.g., common). Side effects
perceived as affectively and physically challenging eli-
cited the highest levels of aversiveness across all 4 mea-
sures. Conclusions. Understanding what side effect
characteristics are most aversive may inform interven-
tions to improve medical decisions and facilitate the
translation of novel biomedical therapies into clinical
practice. Key words: medical decision making; affect;
risk perception; tradeoff; psychometric paradigm (Med
Decis Making 2017;37:193–203)

Informed decision making is a cornerstone of
modern medical practice. It emphasizes that

medical decisions should be based on a combination
of patient preferences and values, as well as an objec-
tive evaluation of the probability and severity of the
benefits and side effects of treatment.1 However, the
mere presence of a side effect may interfere with the
objective evaluation of the information.2 Interference
from side effects can result in the rejection of an oth-
erwise beneficial treatment (i.e., side effect aversion).3

The goal of this study is to improve understanding of
what makes some side effects particularly aversive.
The results will inform the development of patient
decision support tools, provide health care providers
insight they can apply to patient consultations, and
facilitate the translation of existing and novel biome-
dical therapies into clinical practice.

SIDE EFFECTS INFLUENCE MEDICAL
DECISIONS

Concerns about side effects can discourage
people from accepting preventive medical therapies
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for the primary prevention of disease. For example,
young men who had sex with men cited side effects
as a reason for declining preexposure prophylaxis
for human immunodeficiency virus (HIV) transmis-
sion.4 Side effects were also mentioned as a reason
for declining influenza immunization5 and for
declining to take tamoxifen for primary prevention
of breast cancer.6

It is understandable that patients who have nei-
ther symptoms nor a diagnosis might be reluctant to
take a medication that could cause harm to reduce
the likelihood of experiencing an illness that may
never become manifest. However, individuals who
have been diagnosed with a specific health condition
face an urgent need to carefully consider the trade-
offs of accepting or forgoing treatment. Whereas
some patients agree to treatment regardless of the
number or toxicity of side effects,7,8 others are reluc-
tant to agree to potentially life-saving therapies. This
has been demonstrated in many contexts, including
taking adjuvant chemotherapy for breast cancer,9

undergoing biologic therapy for rheumatoid arthri-
tis,10 and adhering to antidepressant medication.11

A critical factor contributing to aversion to side
effects may be the negative affect associated with
them.12 Negative affective responses can discourage
the effective use of probabilistic information.13 For
instance, when choosing between risky options,
people tended to pay less attention to probability
information when the risky option was a medica-
tion that included a side effect than when the risky
option was a gamble that included an equivalent
monetary loss. Instead, they simply chose the sce-
nario with the outcome that elicited the least negative
affect.2 Little is known, however, about the character-
istics that make side effects aversive and which
characteristics may make them more acceptable.
Understanding the key factors that structure beliefs
about side effects and how those side effect represen-
tations affect decisions may improve the ability to
identify medications that may elicit aversion.

SIDE EFFECT REPRESENTATIONS

On the basis of their knowledge and experiences,
people develop cognitive representations of ill-
nesses (e.g., cardiovascular disease) and symptoms
(e.g., rash).14,15 These representations can guide
care-seeking and treatment decisions. For example,
sneezing, itchy nose, and nasal congestion are more
likely to be attributed to hay fever than strep throat
because the symptoms more closely resemble the

representation of hay fever.16 The resulting hay
fever self-diagnosis is more likely to be treated
using home remedies than by visiting the emer-
gency department.

Affect is one potential determinant of the under-
lying structures of symptom representations. Some
research has examined the potential for side effects
to be embarrassing or shameful,17 but the role of
other emotions such as fear, worry, or dread has
been underexplored. However, dread is an impor-
tant factor that structures health risk perceptions. In
their psychometric paradigm, Slovic and col-
leagues18 used factor-analytic techniques to exam-
ine the interrelationships among the characteristics
of 81 health hazards. The more a hazard could be
described as having ‘‘dreadful’’ characteristics, the
more it elicited higher perceptions of risk and
higher desires for risk reduction measures. This is
consistent with later work illustrating that negative
affect can increase perceptions of risk, reduce per-
ceptions of benefit, and lead people to neglect criti-
cal probability information.19

Given the importance of illness and symptom
representations for treatment decisions and the role
of negative affect in influencing risk perceptions
and the use of probability information, it seems
plausible that increasing understanding of side
effect representations and the role of affect in these
representations may improve understanding of
medication tradeoff decisions. These insights will
help identify medical treatments that may be at risk
for producing side effect aversion (i.e., ignoring
probability information when making tradeoffs) and
inform the development of tools to reduce side
effect aversion and support informed decision
making.

OBJECTIVE AND RESEARCH QUESTIONS

This study examined how laypeople conceptua-
lize side effects and how those conceptualizations
influence the aversiveness of a medication that con-
fers a small risk of a side effect. To accomplish this,
we connect previous approaches to examining the
underlying structure of symptom representations17

and risk perceptions.18 Specifically, participants
rated a broad range of side effects on several charac-
teristics (e.g., visibility, dreadful). The key factors
(or components) underlying side effect perceptions
were then extracted. The research questions were as
follows: 1) What is the structure underlying side
effect perceptions? and 2) How are the components
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structuring side effect perceptions related to aver-
siveness as defined by a) choosing to accept the
medication, b) willingness to pay to avoid the side
effect, c) negative affective attitude associated with
a side effect, and d) undesirability of experiencing
the side effect?

The current research included only women
because several studies suggest that concerns about
side effects may be more common and/or influential
among women than men.3,5,12,20 Furthermore, men—
particularly white men in the United States—often
view the same hazards as less risky than women.21

Excluding men reduces the variability in responses
due to influences other than side effects, such as this
so-called white male effect. Reducing this variability
will facilitate the identification of distinct categories
of side effect characteristics.

METHODS

Participants

All study materials and procedures were approved
by the Human Research Protection Office at
Washington University in St. Louis. Eligibility criteria
were as follows: being a woman aged 40 to 74 years,
being white or African American, having no cancer
history, having a working computer at home, and
using the Internet at least 3 times per week for work
or leisure. The latter 2 criteria were added because
some participants from pilot testing were unable to
complete the study independently due to very limited
computer literacy.

Participants were recruited from a participant
registry and biorepository. Individuals were
recruited into the registry by clinical staff immedi-
ately after undergoing annual mammographic
screening. Of the 12,227 individuals in the registry,
10,239 consented to be recontacted for future
research. The registry data manager identified poten-
tially eligible individuals for this study based on age,
race, and health history. She randomly selected 1400
women and sent the names and contact information
to the research team in batches of 200. A research
assistant contacted potentially eligible individuals
by telephone, verified eligibility, and enrolled parti-
cipants. Seven individuals were excluded due to
age, 1 for race, 6 for computer literacy, and 49 for
receiving a cancer diagnosis after joining the registry.
Several participants were ineligible for multiple rea-
sons. Of the 402 individuals reached by telephone,
270 were screened, 213 enrolled, 151 consented, and
149 completed the survey.

The sample was relatively uniform in terms of
race and ethnicity. Of the 149 women, 114 (76.5%)
were white, 31 (20.8%) were African American, and
3 (2.0%) were Hispanic; 1 person (0.7%) indicated
African American and Hispanic ancestry. The
sample was also highly educated: 79 (53.0%)
women reported having a bachelor’s or postgraduate
degree, and 47 (31.5%) had some college experience
or an associate’s degree. Only 23 (15.5%) women
had no college experience. The mean (SD) age was
56.3 (7.5) years. Although the age of the sample par-
ticipants was nearly identical to the age of all regis-
try participants (i.e., 56.4 years), the registry
included slightly more African Americans (26.6%).
Only 1.5% of the registry sample reported being a
race other than African American or white. The reg-
istry does not include data about educational attain-
ment. According to the US Census Bureau, the city
of St. Louis is predominantly African American
(47.7%) and white (46.6%), and 30.4% of residents
have a bachelor’s or postgraduate degree.

Materials and Measures

An initial pool of 52 side effects was created by
reviewing the side effects associated with the 25
most commonly mentioned medications in physi-
cian office visits.22 Side effects associated with
disease-modifying antirheumatic drugs, raloxifene,
and antidepressants were also included because the
diseases for which these drugs are prescribed are more
prevalent among women than men. The final 20 side
effects were chosen to ensure variability in characteris-
tic ratings, which were obtained in a small pilot study
(so that not all side effects had high ratings for any
single characteristic). The final 20 side effects were
nausea, diarrhea, constipation, rash, dizziness, muscle
pain, headache, exhaustion, ulcer, increased appetite,
loss of appetite, hair loss, depression, decreased sex
drive, hot flashes, excessive sweating, mouth sores,
dry mouth, weight gain, and blurry vision.

In a side effect perception task, participants rated
each of these side effects on several characteristics
(‘‘How much do you think [SIDE EFFECT] can be
described by the words below? 1 = not at all; 10 =
perfectly; I don’t want to answer). An initial list of
18 potential side effect characteristics was gener-
ated by reviewing the literatures about risk percep-
tion,18 illness and symptom representations,17,23

and the role of affect and emotions in risk percep-
tion.19,24 The list was reduced and modified during
pilot testing. Ambiguous terms were clarified when
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possible or removed when necessary. The final 15
characteristics were painful, disabling, embarras-
sing, disfiguring, gross, common, symptomatic, visi-
ble, dreadful, frightening, treatable, angry, sad,
chronic, and delayed.

In addition to the side effect perception task, par-
ticipants were presented for each side effect with 3
items and a ranking task to measure side effect aver-
siveness: a choice item (‘‘If this were a real choice,
do you think you would take this drug? (1)
Definitely would not—(5) definitely would; Don’t
know; Don’t want to answer’’), a willingness to pay
to avoid the side effect (WTP) item (‘‘Imagine a new
drug to treat the illness is discovered. It works just
as well as the one your doctor mentioned, but does
not cause [SIDE EFFECT]. How many extra dollars
would you pay for a 1-month supply of this drug?
$_____’’), and a negative affective attitude item
(‘‘How bad would it be to have [SIDE EFFECT]? (1)
Not bad at all—(100) The worst experience you can
imagine’’). In the ranking task, participants rated
the undesirability of each of the same 10 side effects
(‘‘Rank the side effects so that the side effect that
you think would be the WORST to have is AT THE
TOP of the list’’).

Procedure

Participants completed the study on the Internet
at home. The research assistant e-mailed partici-
pants a link to the survey-hosting website Unipark.
Up to 2 reminder e-mails were sent, each 2 weeks
apart. Participants who completed the study were
entered into a raffle to win one of six $75 discount
store gift cards.

Participants provided informed consent by read-
ing an information sheet and clicking a button
labeled ‘‘I agree.’’ Participants noted whether they
had ever experienced a side effect and, if so, the
severity of the effect. Next, they indicated the first 3
things that came to mind when hearing the words
side effect. Then, respondents completed the first of
10 blocks. Each block included 3 tasks and was spe-
cific to 1 side effect. Over the course of the study,
all 20 side effects were presented to participants. To
minimize participant burden and maintain data
quality, each participant responded to only 10 side
effects (drawn randomly from the pool of 20). Each
side effect was rated by at least 45 participants.

Each block began with a hypothetical scenario,
which read, ‘‘Imagine a doctor tells you that you
have a serious illness. The illness can be treated,

but you’ll have to take a small pill every day for the
next 5 years. Unfortunately, this is the only treat-
ment available. The doctor says that 1 out of 100
people who take the pill have [SIDE EFFECT].’’
Participants were then presented with the choice
item, the WTP item, the negative affective attitude
item, and the side effect perception task. Then the
next block of 4 tasks followed, based on a new side
effect. At the end of 10 blocks, participants com-
pleted the ranking task for each of the 10 side effects
that they evaluated previously. The study took
approximately 30 minutes to complete, with a range
of approximately 15 to 70 minutes.

RESULTS

Aversiveness Measures

Figure 1 shows the distribution of responses for
each measure of side effect aversiveness (i.e.,
choice, WTP, negative affective attitude, and unde-
sirability ranking). For the choice item, most
respondents (range, 65%–95%) indicated that they
would ‘‘probably’’ or ‘‘definitely’’ take the drug.
Nevertheless, there were differences between the
side effects, with the lowest medication choice rat-
ings expressed for blurry vision, followed by sto-
mach ulcer, mouth sores, depression, and weight
gain. Hot flashes, dry mouth, and loss of appetite
were associated with the highest choice ratings. For
the WTP item, the highest amounts were elicited
from hair loss, blurry vision, stomach ulcer, muscle
pain, and extreme fatigue. The side effects with the
lowest WTPs were dry mouth, hot flashes, and
decreased sex drive. Negative affective attitude was
most pronounced for extreme fatigue, followed by
stomach ulcer, depression, blurry vision, and hair
loss. Dry mouth, loss of appetite, and decreased sex
drive elicited the least negative affective attitude.
Finally, when sorting the side effects in terms of
overall undesirability in the ranking task, stomach
ulcer, nausea, extreme fatigue, and blurry vision
were ranked as worst. Dry mouth, loss of appetite,
and decreased sex drive were ranked as least unde-
sirable. Table 1 shows that these 4 facets of respon-
dents’ reactions to the side effects were strongly
correlated with each other (across side effects, in
terms of Spearman rank correlation).

Cognitive Representations of Side Effects

To examine the structure of respondents’ cogni-
tive representations of the side effects, we first
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Figure 1 Boxplots showing the distribution of the responses on the 4 aversiveness measures for each side effect, ordered by their
respective means from least to most unattractive. Aversiveness ratings include the choice item (upper-left panel), the willingness-to-pay

item (WTP; upper-right panel), the negative affective attitude item (bottom-left panel), and the ranking task (bottom-right panel).

Table 1 Spearman Rank Correlations among the 4 Measures of Side Effect Aversiveness

Aversiveness Measure Negative Affective Attitude WTP Undesirability Rank

Choice –0.88 –0.86 –0.77
Negative affective attitude 0.83 0.74
WTP 0.91

Note: All Ps \ .001; WTP = willingness to pay.
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determined for each side effect its average rating
(across participants) on each characteristic in the
side effect perception task. We also conducted all
analyses when z-standardizing the responses for
each participant within each scale (but across side
effects), because participants might vary systemati-
cally in their use of the rating scales. Although the
resulting component structure was very similar to
the one obtained with unstandardized ratings (see
online Supplemental Material), components 3 and 4
were considerably less interpretable. In addition,
the regression results accounted for less variance
and were less consistent with public health
research regarding the role of structural barriers in
health decisions.25 Therefore, we base our main
conclusions on the analyses with the nonstandar-
dized responses. Table 2 shows the intercorrela-
tions between the individual items. Using the
principal() function of the psych package26 in R, a
principal component analysis (PCA) was conducted
on the average ratings (with an oblique rotation).
An exploratory factor analysis (oblique rotation)
with weighted least squares parameter estimation
and using the fa() function of the psych package26

in R yielded highly similar results as the PCA.
Parameter estimation of the exploratory factor anal-
ysis with maximum likelihood, iterated principal
axis, and minimum residual, however, resulted in
factor loadings larger than 1 (‘‘Heywood cases’’) for
some items, which is likely due to the rather small
set of side effects relative to the number of items.27

Bartlett’s test of sphericity indicated that the cor-
relations between the items were sufficiently large

for conducting a PCA, x2(171) = 2050.4, P \ 0.001.
The scree plot suggested a 4-component solution,
which explained 82% of the total variance. The
individual components accounted for 27%, 24%,
19%, and 12% of the variance. The Kaiser-Meyer-
Olkin (KMO) measure indicated some sampling
inadequacy for the analysis; specifically, the KMO
values were below the desirable value of .5 for 6 of
the 15 items. Although this might indicate that the
number of side effects of 20 was too small to reli-
ably extract components, it is important to note that
the KMO value does not take into account that the
ratings of each side effect represent averages across
participants and are thus based on a considerably
higher number of data points than what is being con-
sidered in the KMO. The individual components
were only slightly correlated, with the highest inter-
correlation between the first and the second compo-
nents (r = .25); the intercorrelations between the
other components ranged between r = –.04 (compo-
nents 2 and 3) and .18 (components 1 and 3).

Table 3 reports how the different characteristics
loaded on the 4 components after rotation. The first
component showed high loadings of emotional
characteristics (e.g., sad, frightening), so it could
be called an affective challenge component. The
second component had high loadings of items that
relate to characteristics associated with social inter-
actions and embarrassment (e.g., gross, disfiguring),
yielding a social challenge component. The third
component had high loadings of items referring to
being constrained (e.g., painful, symptomatic); we
refer to it as a physical challenge component. The

Table 2 Intercorrelations among the 15 Side Effect Characteristics

2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Painful 0.57 –0.19 –0.10 0.10 0.33 0.35 –0.31 0.29 0.26 0.78 –0.06 0.03 0.49 0.37
2. Disabling 1 –0.19 –0.29 –0.17 0.09 0.45 –0.17 0.49 0.69 0.41 0.28 0.41 0.52 0.49
3. Embarrassing 1 0.68 0.80 –0.09 0.36 0.77 0.63 0.09 –0.06 0.45 0.50 0.48 0.45
4. Disfiguring 1 0.49 –0.12 0.21 0.83 0.55 0.19 –0.12 0.51 0.52 0.43 0.50
5. Gross 1 –0.14 0.35 0.47 0.48 –0.08 0.23 0.07 0.24 0.39 0.36
6. Common 1 –0.21 –0.16 –0.02 –0.21 0.44 0.11 0 0.23 0.06
7. Symptomatic 1 0.34 0.62 0.27 0.20 0 0.20 0.45 0.32
8. Visible 1 0.56 0.14 –0.27 0.46 0.48 0.41 0.44
9. Dread 1 0.65 0.16 0.69 0.84 0.88 0.86
10. Frightening 1 0.08 0.64 0.76 0.54 0.71
11. Treatable 1 –0.14 –0.10 0.35 0.24
12. Sad 1 0.93 0.64 0.74
13. Angry 1 0.73 0.83
14. Chronic 1 0.85
15. Delayed 1
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fourth component had high loadings on items cap-
turing the degree to which the side effect was famil-
iar (e.g., common, treatable), so we refer to it as a
familiarity component.

Figure 2 plots how the side effects are repre-
sented on these components. For simplicity, the
representations are shown for the combination of
the affective challenge and the social challenge

Table 3 Component Loadings from the Principal Component Analysis (Oblique Rotation) of the Average
(across Participants) Side Effect Characteristics as Obtained in the Side Effect Perception Task

Componenta

Characteristic 1 (Affective Challenge) 2 (Social Challenge) 3 (Physical Challenge) 4 (Familiarity) Communality

Sad 0.96 0.94
Angry 0.91 0.90
Frightening 0.75 0.38 –0.31 0.90
Delayed 0.69 0.41 0.69
Dread 0.55 0.49 0.45 0.95
Chronic 0.51 0.41 0.39 0.77
Embarrassing 0.88 0.88
Gross 0.88 0.74
Visible 0.76 0.81
Disfiguring 0.69 0.72
Painful 0.79 0.35 0.81
Disabling 0.37 –0.36 0.76 0.89
Symptomatic 0.55 0.70 0.73
Common 0.90 0.79
Treatable 0.54 0.58 0.78
Variance accounted for, % 27 24 19 12

Note: Bolded text denotes characteristics that were included in the component.
a. Loadings \.30 not shown.

Figure 2 Location of the side effects on the 4 components (affective challenge, social challenge, physical challenge, familiarity) derived
from the relationship among 15 characteristics of the side effects. For better readability, only 2 components are shown at a time; the panels

represent the pairwise combinations of the first and the second components, as well as the third and the fourth components, respectively.
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components, as well as for the combination of the
physical challenge and familiarity components. As
can be seen, side effects with particularly high
values on the affective challenge component are
depression, weight gain, hair loss, and extreme fati-
gue, whereas dry mouth and constipation have
rather low values on this component. Hair loss and
extreme sweating have the highest values on the
social challenge component and loss of appetite the
lowest. Muscle pain and diarrhea are viewed as
most physically challenging and decreased sex
drive and loss of appetite as least. Finally, constipa-
tion and headache have the highest values on the
familiarity component, whereas dizziness and
blurry vision score lowest.

Which Components Underlying Side Effect
Perceptions Predict Aversiveness?

Regression analyses were used to examine the
extent to which, across all 20 side effects, the differ-
ent components structuring respondents’ percep-
tions of the side effects were predictive of their
variability in aversiveness (i.e., choice, WTP to
avoid the side effect, negative affective attitude,
undesirability rank). Analyses were conducted for
each of the 4 measures of aversiveness separately.
Specifically, for a given measure of aversiveness
(e.g., choice), the average value for each side effect
was regressed onto the side effect’s scores for all of
the 4 components structuring side effect perception
(i.e., affective challenge, social challenge, physical
challenge, and familiarity). For WTP, we used the
median value to reduce the influence of extreme
responses. Table 4 shows the results of the 4 regres-
sion analyses. Across all 4 measures of aversiveness,
affective and physical challenge were the strongest
predictors. Side effects that were perceived as being

the most affectively and physically challenging eli-
cited the lowest choice ratings and the highest WTP,
negative affective attitude, and undesirability ratings.
Interestingly, the social challenge and familiarity
components predicted none of the aversiveness mea-
sures. In other words, although the affective and
social components were the most prominent in shap-
ing people’s perceptions of side effects, only the
affective and physical challenge components were
relevant for predicting aversion when a medication
had a particular side effect.

DISCUSSION

This study examined how laypeople conceptua-
lize side effects and how those conceptualizations
may influence the aversiveness of a medication that
confers a small risk of a side effect. In doing so, it
extends prior research on medical treatment trade-
off decisions to incorporate research related to ill-
ness and symptom representations, as well as
research examining the affective influences on risk
perceptions and decisions.

The results indicate 4 key findings. First, there is
considerable variability among the side effects in
terms of how strongly people find them aversive.
Second, the underlying structure of side effect per-
ceptions can be described as having 4 components:
as being related to one’s feelings, social interactions,
and physical well-being and the extent to which
they are familiar. With the major exception of the
affective challenge component, these results are
mostly consistent with prior research on symptom
perceptions (C. D. Jenkins, as cited by Bishop16,17

and Jones and others28). Unlike other studies, we
did not identify location of the body, viral etiology,
and psychological etiology as key factors.17

However, it is not possible to draw a direct

Table 4 Regression Analyses Predicting Side Effect Aversiveness from the Component Scores Underlying
Side Effect Representations

Aversiveness Measure

Predictor Choice Negative Affective Attitude WTP Undesirability Rank

Intercept 5.45 (5.17, 5.72) 64.96 (63.39, 66.53) 50.32 (46.50, 54.13) 5.45 (5.18, 5.72)
Affective challenge –1.04 (–1.34, –0.74) 8.55 (6.84, 10.26) 8.73 (4.58, 12.89) –1.04 (–1.34, –0.74)
Social challenge 0.08 (–0.21, 0.37) 0.79 (–0.88, 2.47) 2.38 (–1.69, 6.45) 0.08 (–0.21, 0.37)
Physical challenge –1.00 (–1.29, –0.71) 5.96 (4.30, 7.62) 6.87 (2.83, 10.92) –1.00 (–1.29, –0.71)
Familiarity 0.07 (–0.21, 0.36) –0.24 (–1.87, 1.39) –2.98 (–6.95, 0.99) 0.07 (–0.21, 0.36)
R2 .34 .94 .77 .90

Note: Regressions for the 4 measures of aversiveness are shown separately. The 95% confidence intervals for the beta coefficients are in parentheses.
Predictors that are statistically significant at P \ 0.05 are bolded.
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comparison between those results and our own.
Because our interest was in identifying the charac-
teristics of side effects that are related to common
medications22 instead of illness symptoms more
generally, we excluded from our list of side effects
any symptoms that were not common side effects of
common medications but that Bishop17 identified
in his research as being associated with those
aspects (e.g., kidney pain, nasal congestion, and
nervousness, respectively). A study that examines
conceptualizations of rarer side effects may uncover
aspects related to bodily location.

The third key finding was that emotional compo-
nents may be key drivers of aversive responses to
side effects. Specifically, medications with side
effects that people find affectively challenging were
rated as the most aversive; the degree to which the
side effect was socially challenging or familiar
played little to no role. This aversion manifested as
lower willingness to take the medication, higher
willingness to pay for an equally effective medica-
tion that did not have the side effect, higher nega-
tive affective attitude, and higher ratings of
undesirability. That affect might have a key role in
medical treatment decisions that require trading off
risks and benefits has been examined only relatively
recently.2,29–31 Even less research has focused on
particular side effects (e.g., Phillips and others32).
Ours is the first study to identify affect as an inte-
gral component of the underlying structure of peo-
ple’s conceptualizations of medication side effects
and to link this component directly to multiple
measures of aversiveness.

The consistent and profound association of affect
with multiple measures of aversiveness highlights
its importance for perceptions of side effects. It also
provides support for the hypothesis that the dispro-
portionately high negative impact of a side effect on
treatment decisions (i.e., side effect aversion) may
be due in part to the nonnormative influence of
affect that people associate with side effects.2,3,12,13

These results are also consistent with the role of
affect in the formation of risk perceptions33 and on
judgment and decision-making processes.19 Indeed,
decision makers need affect and emotions to be able
to draw meaning from a given situation or piece of
information34 and to evaluate options that have
very different characteristics.29 Nevertheless, the
direct causal link between affect and side effect
aversion has yet to be established.

The fourth key finding was that side effects that
were perceived as being physically challenging
were nearly as aversive as those that elicited

negative affect. This result was not anticipated, but
it is consistent with public health research demon-
strating that structural barriers, such as lack of
employer-paid leave in the United States, can
thwart patients’ desire and intentions to obtain
needed health care.25 Further research needs to
identify the interpersonal, institutional, and policy
conditions under which medications that have phy-
sically challenging side effects are most likely to be
perceived as most aversive.

Additional research is also needed to understand
the process by which people integrate various cog-
nitive, affective, practical, and social considerations
when making treatment decisions. Furthermore, it
is unclear whether decisions that incorporate both
key normative criteria (e.g., probability) and non-
normative considerations (e.g., affect, practical) are
more consistent with key patient-centered outcomes
than are decisions that rely solely on one or the
other. Addressing these empirical questions will
produce both theoretical and practical advances in
medical decision making.

Practical Implications

These results could be translated to clinical and
community settings in several ways. Assuming
additional research identifies effective strategies to
do so, physicians who prescribe medications that
have a high potential for being perceived as affec-
tively or physically challenging, such as depression,
extreme fatigue, dizziness, and muscle pain, could
initiate conversations with patients about feelings
they might have about taking these medications.
Health psychologists, social workers, occupational
therapists, and nurses might work with patients to
develop coping strategies to overcome psychosocial
concerns or practical daily living difficulties that
arise due to experiencing side effects. More broadly,
insurance companies and hospitals might explore
whether in-home support services provided by vis-
iting nurses might alleviate the psychological and
practical burden conferred by these side effects.

The results of this study could also inform the
development of patient and clinical decision sup-
port tools. Research examining whether and how
decision tools can acknowledge the negative affect
associated with side effects without causing undue
concern in patients is needed. Research should also
investigate the feasibility of prompting people to
attend to probabilistic information.35 However,
these efforts should also ensure that any strategies
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that are developed are not misleading. For example,
a visual display can draw attention to probabilistic
information and reduce aversion,20 but using
numerical formats that reduce patients’ comprehen-
sion of important risk information (e.g., 1 in X36 and
number needed to treat/number needed to harm37)
is not acceptable.

Limitations

These results should be considered in the context
of several limitations. First, this study used
hypothetical scenarios that described a treatment as
having only 1 side effect. Although this might raise
concerns about the applicability of the findings to
real medical decisions, our decision allowed us to
examine a wider variety of potential side
effects that potentially affect a larger number of
patients than had we restricted our study to a single
patient population (e.g., rheumatoid arthritis).
Nevertheless, this research could be used to guide
research examining specific diseases in more depth.
Second, the sample was fairly homogeneous: all
participants were women, and most were white and
highly educated. It is critical that future research
examines the content and behavioral consequences
of side effect representations among sociodemogra-
phically diverse patients who are facing real medi-
cal decisions that have multiple side effects. It
would also be interesting to see if the results of this
study—particularly the results related to physical
challenge—are as important in countries that have
more extensive worker, parental, and health support
policies (e.g., visiting nurses) than are available in
the United States.

It should also be noted that, due to concerns
about overburdening participants with a highly cog-
nitively demanding study, we did not include the
Beliefs about Medication scale. Examining whether
representations vary among people with different
medication beliefs is an important next step.
Another important question is whether the under-
lying structures of potentially life-threatening
side effects (e.g., cancer resulting from disease-
modifying antirheumatic drugs) differ from those
presented here.

CONCLUSIONS

Patient decisions are often acutely sensitive to
the possibility of experiencing side effects of medi-
cal treatments. Our study suggests that affective

responses to side effects and the potential for side
effects to become physically challenging may have
important roles in shaping acceptance of medica-
tions with side effects. Our study also offers insights
regarding the basic components that structure per-
ceptions of side effects. Together, these results help
explain and predict which side effects might
prompt people to reject otherwise helpful and nec-
essary treatments.
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