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Abstract

Objective—To gain insight into patients’ medical decisions by exploring the content of
laypeople’s spontaneous mental associations with the term “side effect.”

Methods—An online cross-sectional survey asked 144 women aged 40-74, “What are the first
three things you think of when you hear the words ‘side effect?’” Data were analyzed using
content analysis, chi-square, and Fisher’s exact tests.

Results—17 codes emerged and were grouped into 4 themes and a Miscellaneous category:
Health Problems (70.8% of participants), Decision-Relevant Evaluations (52.8%), Negative Affect
(30.6%), Practical Considerations (18.1%) and Miscellaneous (9.7%). The 4 most frequently
identified codes were: Evaluating Risks (36.1%), Health Problems-Specific Symptoms (35.4%),
Health Problems-General Terms (32.6%), and Negative Affect-Strong (19.4%). Code and theme
frequencies were generally similar across demographic groups (ps>0.05).

Conclusion—The term “side effect” spontaneously elicited comments related to identifying
health problems and expressing negative emations. This might explain why the mere possibility of
side effects triggers negative affect for people making medical decisions. Some respondents also
mentioned decision-relevant evaluations and practical considerations in response to side effects.

Practice Implications—Addressing commonly-held associations and acknowledging negative
affects provoked by side effects are first steps healthcare providers can take towards improving
informed and shared patient decision making.
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1. INTRODUCTION

Modern medical practice places a strong emphasis on the premise that an informed medical
decision is based not only on an objective evaluation of the probability and severity of the
benefits and side effects of treatment, but also an on individual patient’s preferences, values,
and subjective perceptions of risk and severity.(1-4) One particularly relevant concern seems
to be side effects of medical treatments. Sometimes patients reject a potentially-beneficial
treatment because of the mere possibility that side effects may occur.(5) For example,
concerns about side effects have been implicated in decisions to forego taking tamoxifen to
reduce breast cancer risk among high-risk women,(6) to refuse influenza vaccinations
among healthcare personnel,(7) and to decline taking pre-exposure prophylaxis for HIV
transmission among men who have sex with men.(8) Some patients are willing to undergo
treatment regardless of side effects because, for them, the risk of nottaking a medication is
most salient,(9-11) but side effects have been cited as a reason why some patients are
reluctant to begin therapy and/or are not adhering to their medication regimens. This has
occurred in diverse clinical contexts, including undergoing biologic therapy for rheumatoid
arthritis,(12) adhering to antipsychotic(13) and antidepressant(14) medications, and
initiating adjuvant chemotherapy for breast cancer.(15)

Several studies indicate that side effects may discourage treatment uptake because they elicit
negative emotional responses,(16, 17) not because side effects make it difficult for patients
to calculate the relative risks and benefits of treatment.(18—-20) Emotional responses to side
effects, in turn, have been shown to decrease people’s use of information about the
probability of occurrence of the side effects.(21) Patients’ evaluations of treatment options
may thus be based less on a deliberative calculation of risks and benefits and more on a
spontaneous and affectively-based judgment about the medication quality. These
spontaneous reactions, in turn, could act as a frame through which subsequent beliefs about
the medication are formed and decisions made. Such an influence of spontaneous and non-
deliberative information processing and medication belief formation would be consistent
with an extensive body of theoretical literature related to decision making, marketing,
stereotyping, and persuasion,(22—-25) and an empirical literature related to engaging in
healthy behaviors, seeking medical care, making medical decisions, and attitudes about
genetics.(26-30) However, very little research has examined the content of people’s
spontaneous beliefs and negative affective responses related to medication side effects.

The goal of this study is to improve understanding of laypeople’s beliefs about side effects
by eliciting the spontaneous mental associations that the words “side effects” evoke (31, 32)
and then categorizing the contents of these associations into broad “themes” and narrower
“codes.” (33) Several studies suggest that side effect concerns may be more prevalent and/or
influential among women than men.(5, 7, 19, 20) Therefore, we included only women in our
study to reduce response variability due to sex. Decreasing sex-related variability made
identification of distinct categories of side effect beliefs more feasible. By elucidating what
specific spontaneous beliefs about side effects exist and how frequently they occur relative
to each other, this study will offer healthcare providers insight they can apply to patient
consultations and may contribute to the development of patient decision support tools.
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2. METHODS

2.1. Design

All procedures and study materials were approved by the Washington University IRB. This
article presents a secondary analysis of data collected for a study examining how individuals
conceptualize side effects and how these conceptualizations may influence aversion to
medications that have side effects.(17)

2.2 Participants

Participants were recruited from among 10,239 women enrolled in a participant registry and
biorepository who consented to being recontacted for future research. Women were recruited
into this registry by clinic staff immediately following their mammographic screening. All
women were age 40-74 to be consistent with the American Cancer Society’s breast cancer
screening recommendations at the time the data were collected in 2012. Other inclusion
criteria were: reporting white or African American ancestry, having no cancer history,
having a working computer at home, and using the Internet three or more times weekly. The
latter two criteria were added after pilot testing revealed that some participants with very
limited computer literacy were unable to independently complete the survey. Individuals
with a history of cancer were excluded because treatment for cancer is typically quite
different from treatment for other conditions in intensity, duration, frequency, and
administration, as well as its risks and benefits. A random sample of 1,400 women in the
registry who met these criteria were contacted for participation. Of these, 270 were screened,
151 consented and 149 completed the survey. This article uses data from the 144 women
with at least one valid response to the item of interest for this analysis.

2.3 Approach

Participants completed an online survey at home. A research assistant sent up to two
reminder emails. Participants who completed the survey were entered to win one of six $75
gift cards.

The survey first asked participants if they think thought they had ever experienced a side
effect (“Yes,” “No,” or “Not Sure”) and if so, to rate its severity (“Not at all serious,” “A
little bit serious,” “Somewhat serious,” or “Very serious™). Participants were then asked,
“What are the first three things you think of when you hear the words ‘side effect’?” Three
open text fields were presented for participants to provide responses. This question was used
to document participants’ spontaneous associations to the words “side effect.” The
remainder of the survey presented participants with several questions about different specific
side effects. Full details of the methodology and results of those data have been published
previously.(17)

2.4 Analysis

We conducted qualitative content analyses(33) on the open-ended responses, which ranged
in length from 1-18 words. We examined the manifest content (i.e., stated meaning) of
participant responses, with the intent of producing results that would be relevant to
practitioners. E.A.W. and S.I. independently reviewed all responses. Using an iterative
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strategy, similar responses were grouped into codes and similar codes were grouped into
themes. E.A.\W,, S.1., C.W.,, and J.M. met weekly to discuss the codes. Formal inter-rater
reliability was not assessed, but agreement was reached by consensus. Each response was
assigned 1-2 codes. Sample words or phrases that demonstrated common and potentially
unique perceptions within each code were identified. T.P. provided feedback on the code
definitions and acted as an additional reviewer when coding discrepancies or questions
arose. Responses were explored for any differences in frequency of codes by age, race/
ethnicity, education, side effect history, and side effect history severity, using chi-squares
and Fisher’s exact tests as appropriate. All authors participated in the final interpretation of
results.

3. RESULTS

Of 144 women, 111 (77.1%) were white, 77 (53.5%) had a Bachelor’s or postgraduate
degree, and 117 (81.3%) had experienced a side effect in the past (See Table 1). There were
424 responses to the question “What are the first three things you think of when you hear the
words ‘side effect’?” Most participants provided three responses (n=138, 95.8%), although a
few gave only one (n=2, 1.4%) or two (n=4, 2.8%) responses. Seventeen unique codes
emerged and were combined into four unique themes: Health Problems, Negative Affect,
Decision-Relevant Evaluations, and Practical Considerations. All responses that did not
relate to these themes were grouped into a Miscellaneous category. Table 2 provides
definitions of themes and corresponding codes. Table 3 provides the proportion of
participants who had one or more responses for each theme and code.

The Health Problems theme includes responses that refer to undesirable health consequences
of taking a medication with side effects. It was by far the largest theme; 71% of participants
provided a response that fell within this category. The codes within this theme included
Specific Symptoms, which was listed by 35% of participants. This code encompassed
symptoms caused by the medication, such as “allergic reactions,” “nausea,” and “dizziness.”
Conversely, the General Health Problems code (33%) used vague terms to describe health
problems arising from medication, such as “adverse effect,” “consequence” and “reaction.”
The Worsening Health code (12%) represented the idea that side effects would result in new
health problems or exacerbate existing problems. For example, one participant indicated that
a side effect would “fix one thing...and totally tear up something else.” The Permanent
Effects (10%) code identified long-lasting health effects, such as “death,” a “permanent
effect,” and “damage to body organs.”

The Negative Affecttheme, mentioned by 31% of participants, describes responses that
reflect any degree of negative emations or feelings. Responses coded as Strong Negative
Affect (19%) conveyed explicitly strong negative emotions, such as the mention of “danger,”
“scared,” “threatening,” or “terrible.” The Mild Negative Affect code (16%) indicated mildly
or moderately negative associations, such as “unpleasant,” “possible annoyance,”
“troubling,” “discomfort,” or “undesirable.”

Responses that fell within the Decision-Relevant Evaluations theme seemed to indicate
active thinking through the key issues surrounding medication decision making. 53% of
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participants provided a response that represented this theme. Spontaneous associations
coded as Risk were mentioned by 36% of participants and included statements related to
appraising the risks and benefits of taking a medication. Exemplar quotes include: “Do the
benefits outweigh the side effects?”, “Is it worth the risk?”, and “end result may be worth
putting up with the side effects.” Participants also used probabilistic language, such as “odds
of getting the side effect,” “may or may not happen,” “possible,” and “what is the likelihood
I will experience the side effect?” Participants commented about the Severity of the side
effects (18%), asking “how serious are the side effects,” “are the side effects too bad,” “are
the side effects dangerous,” and “It can be minor (itch, rash, etc.).” A few participants
wondered about Alternative Options (2%) in statements such as, “Isn’t there something less
lethal” and “Is there another option.” However, more participants noted that side effects are
Rare (9%) (e.g., “Doesn’t effect [sic] everyone,” “rare event”) and 70 Be Expected (4%)
(e.g., “No med is 100% safe,” “There is a risk with any medication™). They also engaged in
Questioning (7%) (e.g., “How will this affect me,” “What are the side effects™). Participants
drew diverse conclusions about the implications of side effects for the Efficacy of the
medication (5%). Whereas some participants viewed side effects as a sign that the “drug is
potent,” others thought the medication was “not going to be effective” or a sign of “medical
failure.”

The Practical Considerations theme encompasses all actions or thoughts related to avoiding
the undesirable outcomes of side effects or the experience of side effects altogether. This
theme included the code Unable to Take (11%), which demonstrated a belief that side effects
would prevent use of the medication (e.g., “Shouldn’t take the drug”) due to “tolerability” or
“contraindication[s]” with other medications. Responsive Actions (8%) described how
participants might avoid or cope with side effects (e.g., “call my physician,” “need to
monitor,” and “read instructions on the pharmacy handout”).

All responses that did not pertain to the other themes were categorized as Miscellaneous.
Some examples include comments such as, “lawyers and court,” “I think of Viagra because
of all the ads,” and “There are so many side effects listed”. One word responses that did not
provide enough context to meaningfully code also fell under this category. These included
words such as, “why,” “what,” and “how.”

A participant-level analysis of the contents of the 424 responses showed that spontaneous
reactions to the term “side effect” were relatively similar across demographic characteristics,
p5>0.05, with only one exception. Younger (vs. older) participants more often gave
responses that fit the Decision-Relevant Evaluations theme, X (1, n=144) = 4.13, p=0.04.
Non-Hispanic white (vs. non-white) participants gave responses more frequently coded with
Negative Affect-Mild, X2 (1, n=144) = 8.14, p=0.004.

An exploratory analysis was performed to determine whether responses varied by the
severity of the side effect that participants had previously experienced. Since 81% of
participants had experienced a side effect in their lifetime, analyzing response codes by
history of side effect would not be meaningful. We performed logistic regressions using side
effect severity as a predictor and the presence/absence of a code as the outcome. The only

Patient Educ Couns. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Izadi et al. Page 6

significant relationship was for Specific Symptoms. the more severe a side effect experience
was, the higher the odds of identifying specific symptoms (OR=1.86, 95% CI 1.23-2.83).

4. DISCUSSION AND CONCLUSION

4.1. Discussion

The mere possibility of side effects can lead patients to decline otherwise-beneficial
therapies. Therefore, understanding the spontaneous associations that people have with the
term “side effects” could help enhance patient-provider communication about medication
decisions. In the present study, spontaneous associations were heavily focused on aspects
related to the process of making an informed and shared medical decision, including
identifying health problems resulting from medication, evaluating factors relevant to making
medication decisions (especially evaluating the risks and benefits of treatment and the
severity of the side effects), and expressing negative affective reactions.(1-4, 34, 35)

Participants’ spontaneous associations of the term “side effect” with specific and general
health problems may not be very surprising, because all direct-to-consumer prescription
drug advertisements in the US are mandated to list specific health problems that the
advertised drug may cause.(36) However, examination of the specific examples of health
problems participants mentioned suggests that these spontaneous associations may
discourage treatment. For example, our participants listed side effects that prior research(17)
identified as being physically challenging, such as fatigue, pain, and nausea. That same
research showed that people perceived medications associated with physically challenging
side effects as more aversive and were less willing to take them. Participants’ examination of
the practical considerations of taking medications with side effects is also consistent with
these prior research findings.(17)

Many of the spontaneous associations participants mentioned were laden with negative
affect. This was indicated in participant responses by explicitly affective language such as
“something uncomfortable.” Negative affect was also indicated by the presence of side
effects that elicited strong negative affective reactions in prior research, such as diarrhea and
rash.(17) As with the case for physically challenging side effects, such negative affective
associations may discourage treatment uptake; previous research has reported that
participants were less willing to take medications that had side effects generating negative
affective responses.(17)

Affect contributes to many important judgments, as it provides a simpler, quicker signal than
quantitative evaluation of the risks and benefits (i.e., trading-off probability and utility).(37)
Moreover, in affect-rich decisions, such as considering medication side effects, people tend
to neglect probability information.(39) For example, one study of men’s prostate cancer
screening decisions reported that, although the men believed the information about prostate
cancer screening did not support screening, many ultimately decided, based on emotional
responses about cancer or the test, that the benefits of screening exceeded the risks.(40)

The large proportion of affect-laden spontaneous responses that we obtained to the term
“side effect” has important practical implications. Probability information, even when
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explicitly provided, may not be particularly influential to many individuals considering
treatment with potential side effects. Providers should consider this when discussing
treatment options with the patient. In addition to reviewing a treatment’s benefits and risks,
providers should ask patients which side effect symptoms are particularly concerning and
how they feel about the treatment, making sure to acknowledge their affective responses
without dismissing them. By mentioning these issues during the initial treatment discussion,
the patient’s concerns can be addressed immediately and directly by the provider when these
associations first enter the patient’s mind.

It was encouraging to see that over half of participants made statements suggesting that they
were making decision-relevant evaluations related to the implications of medication side
effects. This indicates that people do take multiple factors into consideration when
evaluating a medication. That many of the codes within the larger theme of Decision-
Relevant Evaluation, such as Risk and Alternative Options, are included in the “explore and
compare treatment options” steps of shared decision making(41) suggests that patients may
be ready and willing to discuss these issues with their physicians. That one-quarter of
participants also mentioned Practical Considerations suggests that the temporal distance
between hearing the words “side effect” and subsequent intention formation about
medication decisions may be brief.

The content and frequency of themes and codes was highly consistent across participant
race, education level, and age. This uniformity may be advantageous for making clinical
encounters more straightforward and generalizable to most individuals seeking health
services in the U.S. Those codes that did show variation among demographic groups (i.e.,
negative affect among non-white participants) should be replicated in future research due to
the large number of statistical tests conducted.

There were a few demographic-based differences in the proportion of codes that were not
statistically reliable but might still be interesting. For instance, study participants over age 50
had a strong negative affective response at nearly twice the frequency as younger
participants (21% vs. 11%). This is consistent with research showing that older adults focus
relatively more on emotional content when making decisions than younger adults.(42)
Research using a larger sample should examine whether age, education, and race/ethnicity
are related to spontaneous associations with the term “side effect” and/or other medication
beliefs.

4.2. Limitations

Our participant sample was demographically homogeneous, as all participants were women
and a large majority were white and highly educated. This homogeneity was advantageous
for comparing levels of aversion among the 20 side effects in our primary analysis,(17)
because it reduced response variability due to factors other than the side effects themselves.
However, future research on side effect perceptions should recruit participants who represent
the range of demographic factors present in the actual population of interest, including men,
people from minority racial and ethnic backgrounds, and those with less formal education.
This would increase the generalizability of the results and could ultimately lead to more
widespread clinical applications.
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It was not possible to compare side effect perceptions between participants who had and had
not experienced side effects themselves, because the vast majority reported a history of side
effects. It is unclear, however, whether such a comparison would be informative; there is
little consensus on what proportion of the population has experienced side effects, as studies
on the topic are typically condition- or medication-specific. For example, one survey of over
2,000 adults across the United States found that 37% of participants reported suffering from
a prescription drug side effect in the last 5 years.(32) However, that sample was younger
(mean 46 years), included a wider age range (8-94 years), and only 52% of participants
were female. Additionally, they limited their reporting to the last 5 years (versus lifetime). It
may be useful to determine side effect history rates in the population overall and within
demographic subgroups and to explore how this experience may shape future side-effect
perceptions.

Participants who had ever experienced a side effect were asked to report the severity of the
side effect; however, participants may have experienced more than one side effect, with a
range of severities, so we are unable to determine for which side effect participants chose to
report. While it may be that participants with multiple side effect experiences reported their
highest-intensity side effect, we do not know with certainty. Future research should explore
whether a participant reports ever having a severe side effect and, if so, to examine how that
experience is associated with their spontaneous associations.

Other important questions to address in future research include: (1) how does direct-to-
consumer prescription drug advertising influence the development of spontaneous
associations with side effects; (2) do spontaneous associations about medication side effects
predict actual treatment decisions; (3) how are spontaneous associations related to intentions
to ask a doctor about being prescribed a medication; and (4) how are spontaneous
associations related to medication adherence? It may also be useful to examine whether the
extent to which patients have difficulty comprehending prescription drug label information
(43) may predict spontaneous associations and subsequent treatment decisions. A final
limitation of the current study is that it did not assess health literacy and did not exclude
individuals who may have more specialized knowledge of side effects (e.g., healthcare and
pharmaceutical industry workers). For example, people who misunderstand information
located in drug labels may have more affectively-laden spontaneous associations than people
who comprehend the information more easily. Understanding these issues would help
determine whether interventions to modify such associations might improve medical
decision making.

4.3. Conclusion

The term “side effect” spontaneously elicited comments related to identifying health
problems, engaging in decision-relevant evaluations, and expressing negative emotions.
These spontaneous associations occurred among women of all demographic backgrounds.
This suggests that the associations may be driven more by cognitive and affective processes
that are common to the experience of making medication decisions, and less by experiences
unique to any particular demographic group.
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4.4. Practice Implications

It is likely that patients who engage in treatment discussions with their providers experience
spontaneous associations at the mention of a side effect. Addressing these commonly-held
associations and acknowledging the negative affect that side effects provoke are simple first
steps that healthcare providers can take towards improving informed and shared decision
making among patients.
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Table 1
Participant Characteristics (N=144)

% (n)
Age (mean, SD) 56.5 (7.5)
Age >50 years 82.6 (119)

Educational Attainment

Less than high school 1.4(2)
High school degree 10.4 (15)

Vocational/technical school 2.1(3)
Some college, no degree 21.5(31)
Associate degree 11.1 (16)
Bachelor’s degree 26.4 (38)
Graduate degree 27.1(39)

Race/Ethnicity

Hispanic 2.1(3)
Black/African American 21.5(31)
White/Caucasian 77.1(111)

Personal History of Side Effects * 8L3(117)

Side effect severity” (mean, D)~ 2:0 (1.0)

*
Do you think you’ve ever had a side effect from taking a prescription drug?

fSide effect severity: (1) Not at all serious (2) A little bit serious (3) Somewhat serious (4) Very serious
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Table 2

Code Definitions, Grouped by Theme

Code

Definition

Health Problems
General
Worsening Health

Permanent Effects

Specific symptoms

Medical conditions that may develop as a consequence of taking a medication
Other non-specific/general description of side effects, including defining the words “side effect”
A belief that new health problems will arise or existing problems worsen as a result of taking a medication

Evaluating whether the medication will cause irreversible, long lasting health problems or if the problems
are temporary

Specific health problems resulting from taking a medication, including references to an allergic reaction

Negative Affect
Mild
Strong

Negative affective words or responses to potential side effects of medications
A mild or moderately negative term or subjective experience resulting from the drug

A clearly negative emotional response or evaluation, or the use of terms that elicit a strong negative
emotional response

Decision-Relevant Evaluations
Alternative Options

Efficacy

To Be Expected
Questioning

Rare

Risk

Severity

Responses suggesting engagement in thinking about key issues related to making medication decisions
Seeking information about other treatment options

An evaluation of whether or not the medication will work to solve target health problem, or the strength of
the medication

When taking a medication, side effects are to be expected
Using questions to seek more information about the side effects

Belief that side effects occur infrequently among individuals taking a medication or that not everyone
experiences the side effect

Evaluation of drawbacks and/or benefit of taking a medication; includes considering the probability/
possibility of something occurring

Evaluating/wondering about the seriousness of the drug side effects

Practical Considerations
Responsive Actions
Unable to Take

Miscellaneous

Actions or thoughts related to avoiding side effects or their consequences
Steps taken or not taken to avoid potential side effects of a medication, not including stopping a medication.

Individuals discontinue/decide not to take a medication due to side effect potential; includes considering if
one is “able” to take the drug

Responses that do not fit the other themes.
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