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Decision Research and Human Neuroscience Institute, Cornell University

Abstract

Reducing inappropriate prescribing is key to mitigating antibiotic resistance, particularly in acute-
care settings. Clinicians’ prescribing decisions are influenced by their judgments and actual or
perceived patient expectations. Fuzzy-trace theory predicts that patients and clinicians base such
decisions on categorical gist representations that reflect the bottom-line understanding of
information about antibiotics. However, due to clinicians’ specialized training, the categorical gists
driving clinicians’ and patients’ decisions might differ, which could result in mismatched
expectations and inefficiencies in targeting interventions. We surveyed clinicians and patients from
two large urban academic hospital emergency departments (EDs), and a sample of non-patient
subjects, regarding their gist representations of antibiotic decisions, as well as relevant knowledge
and expectations. Results were analyzed using exploratory factor analysis (EFA) and multifactor
regression. 149 clinicians (47% female; 74% white), 519 online subjects (45% female; 78%
white), and 225 ED patients (61% female; 56% black) completed the survey. While clinicians
demonstrated greater knowledge of antibiotics and concern about side effects than patients, the
predominant categorical gist for both patients and clinicians was “why not take a risk” which
compares the status quo of remaining sick to the possibility of benefit from antibiotics. This gist
also predicted expectations and prior prescribing in the non-patient sample. Other representations
reflected the gist that “germs are germs” conflating bacteria and viruses, and perceptions of side
effects and efficacy. Although individually rational, reliance on the “why not take a risk”
representation can lead to socially-suboptimal results including antibiotic resistance and individual
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patient harm due to adverse events. Changing this representation could alter clinicians’ and
patients’ expectations, suggesting opportunities to reduce overprescribing.

Overprescribing of antibiotics is a persistent problem, particularly for upper respiratory
infections.! Inappropriate prescribing can increase healthcare costs, lead to adverse
reactions, and accelerate the evolution of antibiotic resistance. Antibiotic resistance has been
implicated in over 2 million illnesses and 23,000 deaths, with overall societal costs of $20
billion in direct costs and $35 billion in indirect costs according to the US Centers for
Disease Control and Prevention.23

Our primary focus is on the decision-making processes of clinicians and patients regarding
antibiotic prescribing, which have largely not been addressed, particularly in the acute care
setting. Beyond prior work examining characteristics of patients (e.g., their gender, age,
insurance status, race/ethnicity, wait time, and comorbidities)*~’, clinicians (e.g.,
professional specialty, training, and experience)’~16, and healthcare systems (e.g., resources
available, environmental factors, and access to and quality of care)l’, the most commonly
cited reason for inappropriate prescribing is providers’ perceptions of patients’ expectations.
2 For example, patient satisfaction is considered a major driver of physician prescribing, 1819
even though physicians are often unable to accurately judge these expectations. Furthermore,
prior work suggests that patients’ attitudes about prescribing may be influenced by imperfect
information about antibiotics and treatment guidelines2® and impatience,?! while clinicians’
attitudes may be influenced by actual or perceived patient expectations,217:21 diagnostic
uncertainty,22 impatience, and fear of negative outcomes.?! Ultimately, patients are more
satisfied, and diagnoses are more accurate, when their expectations are clear and physicians
address them.18:23-25 Thus, a better understanding of clinician and provider decision-making
can inform educational interventions that are theoretically-motivated and empirically-
validated, with direct implications for practice. Specifically, these interventions can be used
to better communicate the risks and consequences of inappropriate prescribing.

Background and rationale for study

The purpose of the current study is to determine whether patients’ rationales for antibiotic
use are shared by providers, with the aim of understanding the drivers of effective
interventions. Furthermore, we determine whether differences in these rationales account for
variations in expectations and prescribing behavior.

Our approach is based on fuzzy trace theory (FTT),24 a theory of medical decisionmaking
that we used to generate predictions about patients’ preferences and expectations for
antibiotics. FTT postulates that individuals mentally represent information in ways that vary
from precise verbatim facts, such as “if | take antibiotics, there is a 0.1% chance of negative
side effects” — to the simplest gist — categorical representations of bottom-line meaning, such
as “if | take antibiotics, the chance that something bad will happen is nil.” Studies suggest
that people encode both types of representations of information into memory but rely mainly
on gist for decision-making.26-2° Thus, according to FTT, decisions are based primarily on
simple meanings derived from information. FTT has been applied in more than 94 studies to
better understand how patients and clinicians make health-related decisions.3°

Med Decis Making. Author manuscript; available in PMC 2019 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Broniatowski et al.

Page 3

Our main hypothesis about patients’ expectations for antibiotics is motivated by FTT’s
predictions for framing effects3L. Studies of framing effects typically present decisions
between sure options and risky gambles; decision makers usually prefer the sure option for
gains but the risky gamble for losses. This is called a “framing” effect because the same
options can be phrased as either gains or losses relative to the status quo. Decisions about
antibiotics are analogous to decisions in framing problems. That is, a patient’s decision can
be characterized as a choice between a certain state of already being sick—the status quo—
versus taking a gamble. Given this status quo, at the simplest level of gist — categorical
distinctions — patients have two options:

1. Stay sick for sure (do not take antibiotics)
2. Stay sick or get better (by taking antibiotics)

Option 2 is a gamble because more than one outcome is possible.24 Getting better is
preferred over staying sick; thus, FTT predicts that patients would prefer to take antibiotics
since doing so offers the possibility of getting better. We therefore call this gist “why not
take a risk” (WNTAR). WNTAR is a strategy that is associated with categorical
representations of decision options rather than more precise (verbatim) trading offs of
outcomes and probabilities. The underlying premises of the gist representation depicted
above are that there is some chance that antibiotics could be effective (e.g., if an infection is
bacterial) and that antibiotics are essentially harmless to the individual. Thus, it makes
sense-- at the level of the individual--for patients to want antibiotics, and for providers to
prescribe antibiotics, when there is a possibility that the patient could get better with nil
downside risk (though choosing antibiotics may produce socially suboptimal consequences
such as antibiotic resistance at the level of the group).

Current public health interventions (e.g., the CDC’s “Get Smart” program) assume that
patients lack knowledge about the differences between viruses and bacteria,2® and therefore
will expect antibiotics when they are not warranted. Indeed, prior work32 found that 48% of
patients sampled in an inner-city emergency department did not know the differences
between bacteria and viruses — a gist that we call “germs are germs” (GAG,; i.e., viruses and
bacteria are both “bugs” that make people sick). However, consistent with WNTAR, an even
greater proportion, of those patients, 76%, agreed with statements indicating that antibiotics
might make them better although many knew that antibiotics were unlikely to be effective.
Furthermore, possible harms associated with antibiotics were viewed as negligible.

It might be expected that providers would endorse neither GAG nor WNTAR because these
representations fail to make precise distinctions (between viruses vs. bacteria or between
levels of outcomes and probabilities, respectively). We expect that clinicians are educated
about the differences between bacteria and viruses, and thus would not be likely to endorse
GAG.

In contrast, FTT makes the surprising prediction that providers should endorse WNTAR33,
That is, FTT predicts that developmentally advanced reasoners, such as experts reasoning in
their domain of expertise, rely on simple gist representations to make decisions. This finding
has been confirmed in prior samples of healthcare providers, but it has never been tested in
the domain of antibiotics.24:34 Thus, the main hypothesis we address is whether providers
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endorse WNTAR much like patients do, despite differences in domain-specific expertise
about antibiotics. To explore this hypothesis about how widespread these representations are,
we conducted a survey to examine the mental representations (i.e., gists) of decisions about
antibiotic prescribing in the ED held by providers, their patients, and the public, and linked
their responses to expectations for, and prior receipt of, antibiotics. We also evaluated a
variety of other factors that may influence expectations about antibiotics, including beliefs
and knowledge of side effects.

We conducted three observational studies to assess our strategic risk hypotheses across 1) an
online sample, 2) ED patients, and 3) health care providers. All three studies were approved
by The George Washington University Institutional Review Board (IRB). The provider study
was also approved by the Johns Hopkins IRB.

Selection and Description of Participants

Subjects in the online sample were administered an online survey between May 6 and 7,
2015 using Qualtrics software. Subjects were recruited using Amazon’s Mechanical Turk
service, which is an online marketplace where individuals can be hired to complete human
intelligence tasks (HITs) of short duration for micro-payments. Subjects were eligible to
participate if they resided in the U.S., were at least 18 years old, had successfully completed
1000 or more HITs, and had a HIT approval rate of 98% or higher. Subjects received $1 for
successful completion of the survey.

We collected a second sample focused on ED patients because they vary significantly from
the general population, with important implications for our study. For example, an analysis
of nationally representative data on ED visits for common infections found that ED patients
were more commonly younger and African American and had Medicaid or no insurance.3°
In addition, studies demonstrate that African American and Medicaid patients are more
frequent users of the ED for both non-urgent and urgent reasons. Finally, patients with non-
commercial insurance coverage use the ED for conditions more likely to be non-urgent.36
These patients also have higher rates of return visits and reduced diagnostic testing.3” Thus,
by focusing on ED patients, we can index lower SES and underserved populations. This
patient population has been theorized to have different health literacy and viewpoints on
antibiotics.38 Furthermore, to the extent that prescribing is driven by patients’ expectations,
the decisions of emergency physicians may generalize to primary care providers for illnesses
of the same duration in this population.3® Beyond these considerations, there is evidence that
patients presenting to the emergency room receive antibiotics at overall higher rates than
those who are seen by general practitioners.40

Subjects in the ED patient sample were administered a paper survey between April and July
2015 in the George Washington University Hospital ED. George Washington University
Hospital is a Level 1 trauma center, and the ED serves as a primary source of emergency
care for the surrounding community. Research staff approached ED patients aged 18 years
and older who could understand or read English after they were seen by the ED provider but
prior to discharge. Patients received a gift card for $10 upon completion of the survey. We
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used a paper survey to be consistent with our prior study32 and because of limited staff
coverage and access to tablets and/or laptops. This allowed multiple surveys to be distributed
in a short period of time while eligible patients waited for evaluation, results, or treatment in
the ED.

Finally, in the provider sample, subjects were administered an online survey between May
19 and December 26, 2015 using Qualtrics software. Subjects were attending physicians,
residents, physician assistants, and nurse practitioners at The George Washington University
Hospital and the Johns Hopkins University Hospital EDs. There were no exclusion criteria.
Subjects received a gift card for $25 for completion of the survey.

Technical Information

Subjects were presented with a short scenario of a patient with symptoms of a common
upper respiratory infection. The symptoms described are highly familiar to ED patients and
clinicians, and prescribing guidelines are clear that antibiotics are not warranted in such
cases; yet, they are often prescribed (see Supplemental Material). Subjects were then given
46 Likert scale items to answer (Table 1). All subjects were asked to answer these questions
in the context of the scenario with the prompt: “How would you answer the questions below
in this situation?” In the online sample, subjects also answered two attention check questions
designed to filter out inattentive participants. In the provider sample, one item was dropped
due to a labeling reversal. Similar results are obtained if we keep the item. To control for
response bias, we included an equal number of positively- and negatively-worded items.

To measure subjects’ prior use of and expectations for antibiotics, the online sample
included two yes/no questions, (“Did you expect to receive an antibiotic last time you went
to the doctor’s office or emergency room?” and “Did you take an antibiotic last time you had
symptoms like those described in this situation?””) and the ED patient sample collected
information on patients’ final diagnosis, whether antibiotics were indicated, and whether
patients received antibiotics. In the provider sample, we collected information on physicians
overall prescribing behavior (details in#1). Finally, in all three studies, subjects responded to
two free-response questions, “Why should someone take antibiotics?” and “What is the
difference between a viral infection and a bacterial infection?”.

1)

Across all three studies, we collected demographic information, including gender, age, race,
ethnicity, level of education, and other indicators of socioeconomic status (e.g. “Do you or
did you ever receive a free lunch from school?””). We also collected additional
socioeconomic variables such as religious affiliation, level of religious observance, work
status, occupation, and parents’ level of educational achievement. In the ED patient sample,
we collected the patient’s reason for the visit to the ED.

In all three studies, survey questions were based on the published literature. The questions
were directed at perceptions of antibiotics relative to a common scenario of viral respiratory
symptoms (described in detail), rather than at antibiotics prescribed during a specific visit.
Responses were recorded using a seven-point Likert scale, ranging from strongly disagree
(=3) to strongly agree (+3). To ensure that question wording did not bias responses, each
question was presented in both a forward- or reverse-coded version. For example, patients
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who strongly agree (+3) that antibiotics work against bacteria should strongly disagree (-3)
with the statement that antibiotics do NOT work against bacteria. To avoid any bias in
question order, the 46 questions were presented in a random order. We did not place any
restrictions on which questions could appear together.

We computed correlations of item agreement with age, education, and other demographic
factors to determine whether these characteristics were associated with knowledge,
misconceptions, and risk strategies associated with antibiotics. We also conducted factor
analyses (specifically, Exploratory Factor Analyses; EFA) to assess whether questions
clustered as predicted (i.e., had been answered similarly across subjects). These clusters (or
dimensions) were inspected to identify gist themes underlying responses. There was no
forced extraction of components. The varimax rotation method was used with maximum
likelihood extraction and Heywood cases were discarded. Six factors were retained for the
online sample, and four factors each were retained for the ED patient and provider samples.
For all studies, the number of factors retained was based on standard (36) goodness-of-fit
criteria (root mean square error of approximation [RMSEA] = 0.060, 0.057, and 0.067; 95%
lower confidence bound = 0.056, 0.046, and 0.048; examination of parallel analysis scree
plot; Tucker-Lewis Index [TLI] = 0.889, 0.855, and 0.778; minimal Bayesian Information
Criterion [BIC] = —2688.33, —3285.95, and —3040.56 for the online, ED patient, and
provider samples, respectively; Tables S1, S2, and S3, Supplemental Material). Results were
robust across multiple analysis methodologies (Tables S4, S5, and S6, Supplemental
Material). To examine the factors predicting antibiotic prescribing, we regressed subjects’
demographic variables against factor loadings. Finally, after controlling for demographic
variables, we examined which latent factors predicted subjects’ prior use of, and
expectations for, antibiotics in the online sample. We used a combination of forward,
backward, and bidirectional regression techniques to select a model with the lowest the
Akaike Information Criterion score (see Supplemental Material). All statistical analyses
were conducted using version 3.2.0 of the R Project for Statistical Computing.

Role of Funding Source

Results

The funding source had no role in study design or implementation.

Sample Characteristics

In the online sample, data were collected for 540 subjects, of whom 519 (96%) answered
both attention check questions correctly and completed the survey. Of these, most self-
identified as White (78%), non-Hispanic (92%), with at least some college education (79%).
In the ED patient sample, 287 subjects were approached to complete the survey, of whom
data were collected for 240 subjects (84%). Of these 240 subjects, 225 (94%) completed the
full survey. Most subjects self-identified as African-American (53%), non-Hispanic (80%),
and most (53%) had either not attended or not finished college. Finally, in the provider
sample, 238 subjects were invited to participate, of whom data were collected for 155 (65%)
subjects. Of these 155 subjects, 149 (96%) completed the survey. Most providers self-
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identified as White (74%), non-Hispanic (91%), with approximately equal numbers of
attending physicians and residents (Table 1).

Among all studies, after controlling for multiple comparisons, we found no consistent
correlations between age, education (or number of years of practice), or level of religious
observance and item agreement (Supplemental Material, Table S7). Also, responses did not
differ significantly by gender with one exception: female subjects in the online sample were
more likely to agree with items indexing the “going to the ER necessitates antibiotics” gist.

Subjects’ Knowledge and Misconceptions Regarding Antibiotics.

Mean responses for each question are shown in Table 2. Among the online and ED patient
samples, most subjects (88%) displayed some correct knowledge: they agreed that
antibiotics work against bacteria or that antibiotics should be taken for strep throat (or
disagreed that antibiotics do not work against bacteria, etc.; Figure 1). However, many
subjects also had misconceptions. For example, some subjects in both samples agreed that
antibiotics work against viruses (or disagreed that antibiotics do not work against viruses)
and, in free-response questions, several spontaneously reported misconceptions, for
example, that bacteria only spread through direct contact whereas viruses spread in the air.

Why Not Take a Risk?—Across all three studies, many subjects (254, 49%; 176, 78%;
72, 48% in each sample, respectively) agreed with at least one item supporting WNTAR. In
addition, EFA results showed that WNTAR captured the largest amount of unique variance
in the online and ED patient samples (14% and 17%, respectively), and was tied for largest
with subjects’ concerns about side effects (SE) in the provider sample (11% of the variance).
All items loading on this dimension highlight the perception of possible gain and negligible
downside risk associated with taking antibiotics.

Germs Are Germs.—Compared to the WNTAR gist, fewer subjects agreed that
antibiotics work against viruses or that antibiotics do not work against bacteria (or disagreed
with their reverse coded variants; 151, 29%; 110, 49%; 11, 7% in the online, ED patient, and
provider samples, respectively). Subjects endorsing these items were more likely to endorse
WNTAR (76%, 87%, and 58% of subjects who endorsed GAG also endorsed WNTAR in the
online, ED patient, and provider samples). Items indicating that viral illnesses can/can’t turn
into bacterial illnesses were not included since they do not index confusion between viruses
and bacteria. Items expressing the GAG gist captured unique variance in the EFA for the
online (6%) and ED patient (9%) samples, but not for the provider sample. As expected, all
subjects in the provider sample displayed correct knowledge — none agreed that antibiotics
work against viruses (or disagreed that antibiotics do not work against viruses) and all but
three subjects (146, 98%) indicated that viral and bacterial illnesses have different etiologies
—i.e., they explicitly disagreed with the GAG gist.

Side Effects.—Virtually all subjects agreed that antibiotics have side effects (477, 92%;
208, 92%; 149, 100% in the online, ED patient, and provider samples, respectively). SE
captured a significant source of variance in the EFA across all three samples (11% in the
online sample, 9% in the ED patient sample, and 11% in the provider sample).
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Antibiotics Do Not Help.—Subjects who agreed with this gist endorsed items indicating
that they did not believe antibiotics are efficacious. Subjects endorsing these items were less
likely to endorse WNTAR, especially in the online and ED patient samples (respectively,
36%, 70%, and 47% of subjects who agreed that antibiotics don’t help also endorsed
WNTAR). This dimension also captured a significant source of variance in the EFA across
all three samples (11% in the online sample, 11% in the ED patient sample, and 5% in the
provider sample).

Other Gists.—In addition to the gists listed above, items indicating perceptions of
antibiotic efficacy (“ABX Help”) captured significant variance in the online and provider
samples (9% and 8%, respectively), but not in the ED patient sample. In addition, a factor
indicating antibiotics should be taken for strep throat captured significant variance (4%) in
the online sample.

Factors Affecting Antibiotic Prescribing

Relations between demographic variables and factor loadings are reported in Table 3.
Demographics associated with endorsement of each factor diverged between samples and
none of these factors consistently predicted endorsement of a gist across all three samples.
After controlling for demographic factors, we found that endorsement of WNTAR was
associated with subjects’ prior use of antibiotics (OR=3.08, p<0.001) and their expectations
for antibiotics (OR=1.99, p<0.001) in the online sample. Additionally, endorsement of the
“Antibiotics Don’t Help” gist was associated with lower expectations for antibiotics
(OR=0.56, p<0.001). The “ABX Help” gist and a factor associated with strep throat also
significantly predicted prior use of and expectations for antibiotics. Neither SE nor GAG
significantly predicted these responses.

Discussion

Our findings suggest that WNTAR - the strategic rationale that one should take antibiotics
when already sick because there is a potential for them to help and negligible downside risk
— is widespread among the public, patients, and, surprisingly, healthcare providers. Whereas
ABX Help involves agreeing with the misconception that antibiotics will help, WNTAR
requires only that subjects acknowledge the possibility that they might help. Thus, WNTAR,
though socially suboptimal, may be perceived as individually justifiable when it comes to
treating patients because there is a real, though small, chance that the patients may have a
bacterial illness that will not spontaneously resolve without antibiotics.#2-4> Furthermore,
the risks associated with antibiotic use, although potentially life-threatening,*6-4° are
believed to be essentially nil. Across all three samples, WNTAR accounted for the largest
amount of variance in the data. This implies that both clinicians and patients may benefit
from interventions focusing on gist descriptions of risk and potential for patient harm
associated with taking antibiotics.

Agreement with WNTAR was positively associated with both prior use of and expectations
for antibiotics in the online sample. Given that patients’ expectations have been shown to
drive antibiotic prescribing?, our results suggest that agreement with WNTAR may predict
prescribing rates. Furthermore, widespread provider agreement with WNTAR highlights that
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this gist also accounts for physician prescribing, as we have shown elsewhere.#! The latter
result is consistent with FTT’s predictions: that simple categorical gists characterize experts’
mental representations in medical decision-making3* and decision-making under risk.33

To the extent that other gists support WNTAR, they may also be associated with increased
prescribing. For example, patients who believe that antibiotics work against viruses would
be more likely to expect a possible upside from antibiotic therapy and, indeed, we observe
that patients who endorse items indexing GAG are more likely to also endorse WNTAR.
Despite this association, GAG and WNTAR are distinct misconceptions, as indicated by the
fact that GAG captured unique variance as did WNTAR in the online and ED patient
samples. However, among ED patients — our least-educated sample — agreement with both
GAG and WNTAR was high. In contrast, the vast majority of providers disagreed with GAG
but almost half of them agreed with WNTAR. In addition, WNTAR captured unique
variance in the factor analysis of provider data whereas GAG did not capture any unique
variance. GAG was not associated with prior use of or expectations for antibiotics in the
online sample. Although educational campaigns to improve judicious prescribing, such as
the CDC’s “Get Smart” program, are indeed targeting an existing knowledge discrepancy,
our results suggest that lack of knowledge is not the sole or even the main driver of
prescribing.

Among all samples, acknowledgment of side effects associated with antibiotic therapy also
captured unique variance. Although virtually all subjects endorsed SE, many still agreed
with WNTAR. Moreover, this gist did not reduce expectations for or prior use of antibiotics
in the online sample suggesting that knowledge of side effects does not necessarily change
the strategic gist associated with WNTAR. Specifically, one may be aware of the theoretical
possibility of side effects while still considering their impact negligible. Thus, simply
informing patients about side effects may be insufficient to change patients’ expectations
unless it is done in such a way as to communicate the gist of non-negligible downside risks.

Many subjects endorse WNTAR even though they also believe that antibiotics will not help
them. Thus, a communication intervention emphasizing that antibiotics will not help may
have limited efficacy unless it also explicitly addresses the WNTAR gist.

Limitations and Directions for Future Work

Some subjects were recruited through an online marketplace rather than an emergency
department. These subjects were not actually acute care patients at the time of the survey,
which may affect their perceptions about prescribing when asked to imagine an acute care
scenario. However, the scenario described an upper respiratory infection with symptoms that
are highly likely to be familiar to most respondents. Furthermore, the scenario was not
intended to refer to an individual patient’s immediate symptoms. Indeed, only 10 of the
patients in the ED sample who completed the survey were diagnosed with an upper
respiratory infection during that visit, and results for that subset resembled the larger sample.
A follow-up study should be conducted of gist representations among patients with
respiratory symptoms, controlling for the confound that antibiotics will sometimes be
indicated.
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We do not claim that our results are nationally representative. For example, the online
sample oversamples some groups (Asians and individuals with two or more races) and
undersamples others (Blacks, American Indians and Alaskan Natives), when compared to
the overall US population (see Table S11). Our ED patient sample located in an inner-city
urban center has a higher proportion of minorities when compared to the average ED
population. Thus, ED results may not generalize to other acute care settings, though they
were in good agreement with a similar survey in a different ED32. Finally, the provider
sample was limited to an analysis of two hospital systems in the DC-MD-VA area. Future
research should therefore examine generalizability in a nationally representative sample,
including relationships between sociodemographic factors and gist representations of
antibiotic use.

One might object that other factors, which we did not test for in our surveys, are important
determinants of expectations for antibiotics. Prior work17:19:25 has been conducted using
quantitative surveys and in-depth interviews that motivate the survey items we selected. In
addition, this study and our prior studies3241 have tested some of these factors for relative
strengths of association with expectations/behaviors. In all cases, we found that WNTAR
captured the most variance and, where expectations and behaviors were tested, we found that
WNTAR predicted strong effects even after controlling for other factors. However, there are
factors that could have affected subjects’ responses that we did not explicitly test for, such as
the role of financial cost in patients’ decisions (although we examined, and found no
consistent effect of, the relationship between measures of socioeconomic status and patients’
responses or the provider’s ability to follow up in a short time if a patient did not get better).
In general, one might speculate that the gists endorsed by different subjects would vary with
their personal experiences. Although we did not collect data on the personal experiences of
subjects, the fact that our results replicate across multiple samples (an online sample, two
clinical sites, and two EDs, including our previous study), suggests that the results are robust
across a range of personal experiences.

Similarly, we did not explicitly include items indexing providers’ awareness of antimicrobial
resistance (AMR). This is because, in prior analyses of factors motivating prescribing by ED
clinicians,}” AMR was not a major factor. In addition, we conducted interviews with
clinicians prior to survey generation and AMR was never mentioned as a major decision
factor in deciding whether to prescribe to the patient. Importantly, FTT predicts that
discussions of AMR that cue relevant social values may be an effective communication
strategy to reduce inappropriate prescribing. Therefore, future work should test the
relationship between antibiotic prescribing and providers’ awareness of AMR.

Although our results show that both patients and providers endorse WNTAR, and that
WNTAR captures significant variance in responses in both samples, we did not directly
examine providers’ beliefs about patients’ expectations. Although the literature supports this
link,2> explicitly examining whether providers’ endorsement of the WNTAR gist is
associated with patients’ endorsement of the same gist is an important direction for future
work.
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Conclusions

A categorical choice between the patient remaining sick or possibly getting better through
antibiotic therapy is the primary strategy characterizing both prescribing by clinicians and
expectations by patients. Despite differences in prescribing among clinicians and lack of
understanding among some patients about the difference between bacteria and viruses, the
dominant strategy for decision making used by both groups appears to be “why not take a
risk,” which assumes that, for individuals, the side effects from antibiotics are essentially nil.
Educational strategies for patients and providers that focus on reframing the strategic choice
to be one between the patient remaining sick or potentially being qualitatively worse off
(e.g., by developing an antibiotic-resistant serious illness or an adverse event such as a
clostridium difficile infection) may be more effective in altering prescribing patterns than
current education focused on knowledge of the difference between bacteria and viruses.
Theory suggests that the goal of education should be to capture the simple bottom line of
antibiotic decisions at the individual level, whether that is “going from bad to worse,” “it
only takes once”%%51 or some other categorical gist, remains a question for future research.
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Figure 1.
Subjects’ knowledge and misconceptions about antibiotics across all three studies. Study 1 =

Online Sample; Study 2 = ED Patient Sample; Study 3 = Provider Sample. ABX, antibiotics;
ED, emergency department.
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Table 2
Mean Ratings on a Disagreement-Agreement Scale with Items Describing the Gist of Antibiotics
Expectations, Grouped by Gist
Item short form Item full text Sample Mean (SD)
Online ED Patients  Providers
(N=519) (N=225) (N=149)
Germs are Germs
Yes against viruses Antibiotics work against viruses. -1.26(1.88) -0.25(2.05) -2.81(0.60)
No against viruses Antibiotics do NOT work against viruses. 1.25(1.87) 0.33(2.01) 2.74 (0.64)
Yes against bacteria Antibiotics work against bacteria. 1.84(1.22) 1.84 (1.19) 2.54 (0.83)
No against bacteria Antibiotics do NOT work against bacteria. -1.76 (1.41) -1.58(1.45) -2.40(1.29)
Viral can turn into bacterial Sometimes a viral illness turns into something that 0.73 (1.65) 1.08 (1.52) 1.81 (0.98)
needs treating with an antibiotic.
Viral can’t turn into bacterial A viral illness never turns into something that needs -0.69 (1.56) -0.78(1.72) -2.11(0.93)
treating with an antibiotic.
Why Not Take a Risk? (Antibiotics Don’t Hurt)
Don’t know about ABX, but it can’t I don’t know if an antibiotic can make me better, but -0.70 (1.75) -0.23(1.87) -1.50(1.29)
hurt/ABX can’t hurt it can’t hurt to take them./It can’t hurt the patient to
take antibiotics.
Might not help, but better safe than Antibiotics might not make (me/the patient) better, -0.57 (1.83) 0.23(1.82) -1.56 (1.08)
sorry but it is better to be safe than sorry so (I/he/she)
should take them.
Take ABX just in case Antibiotics might not make (me/the patient) better, -0.71(1.78) -0.19(1.90) -1.78(1.13)
but (I/he/she) should take them just in case.
ABX might help and can’t hurt (I/The patient) should take antibiotics because they -0.69 (1.74) -0.15(1.82) -1.77 (1.04)
might help and can’t hurt.
It can’t hurt It can’t hurt to take antibiotics. -0.81(1.71) -0.36(1.88) -1.68(1.29)
Better safe than sorry (1/The patient) should take antibiotics because it’s -0.47 (1.81) 0.13(1.87) -1.72 (1.10)
better to be safe than sorry.
Might as well take a chance (I am already/The patient is) sick, so (I) might as well ~ -0.43 (1.85) 0.30 (1.86) -1.52 (1.24)
take a chance that antibiotics will help.
Better safe than sorry, so take ABX It is better to be safe than sorry, so (I/the patient) -0.48 (1.83) 0.21(1.84) -1.56 (1.20)
should take antibiotics.
Might not work but why take a An antibiotic might not work, but why take a chance —-0.45(1.68) 0.10(1.81) -1.16 (1.34)
chance? on not getting better?
Antibiotics Don’t Help
Might not help, so better not to take Antibiotics might not make (me/the patient) better, so  -0.16 (1.67) -0.93 (1.61) 0.84 (1.28)
ABX (1/he/she) should NOT take them.
Don’t take ABX if they don’t make (1/The patient) should NOT take antibiotics if they 0.51 (1.73) 0.25 (1.83) 0.81 (1.40)
me better might not make (me/him/her) better.
ABX don’t help and can hurt (1/The patient) should NOT take antibiotics because -0.61(1.61) -1.25(1.53) 1.07(1.37)
they don't help and they can hurt.
ABX might not be safe (1/The patient) should NOT take antibiotics because -0.57 (1.50) -1.01(1.53) 0.17(1.37)
they might not be safe.
Should NOT take a chance (I am/The patient is) already sick, but (1) should NOT ~ -0.54 (1.63) -1.12(1.64) -0.32(1.51)
take a chance on getting worse (by taking antibiotics).
Better safe than sorry, so no ABX It is better to be safe than sorry, so (I/the patient) -0.22(1.70) -0.91(1.54) 0.42(1.36)
should NOT take antibiotics.
Might not work so why take ABX? An antibiotic might not work, so why take one? -0.23(1.66) -0.88(1.66) 0.40 (1.39)
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Item short form

Item full text

Sample Mean (SD)

Online ED Patients  Providers
(N=519) (N=225) (N=149)
Don’t know, but (I/pt) might get side | don't know if an antibiotic can make (me/the 0.80 (1.46) 0.51 (1.65) 1.35 (1.09)
effects patient) better, but (I/he/she) might get side effects (if
| take/from taking) them.
Don’t know but (I/pt) won’t get side | don’t know if an antibiotic can make (me/the -0.93(1.47) -0.92(1.55) -1.74(1.01)
effects patient) better, but (I/he/she) will NOT get side
effects (if | take/from taking) them.
(1/Pt) might get side effects (I/The patient) might get side effects if (I/he/she) take ~ 1.02 (1.41) 1.11 (1.50) 1.79 (0.81)
antibiotics.
(I/Pt) won’t get side effects (/The patient) will NOT get side effects if (I/he/she) -0.86 (1.36) -1.06 (1.44) -1.48(1.02)
take antibiotics.
ABX might have side effects Antibiotics might have harmful side effects. 0.95 (1.41) 0.93 (1.53) 1.95 (0.79)
ABX don’t have side effects Antibiotics do NOT have harmful side effects. -1.09(1.38) -1.15(1.53) -2.07 (0.96)
Don’t know about ABX, but it might | don’t know if an antibiotic can make (me/the 0.44 (1.70) -0.08 (1.77)  1.55(0.90)
hurt/ ABX could hurt pt patient) better, but it could hurt (the patient) to take
them.
It could hurt It could hurt to take antibiotics./ It could hurt the 0.59 (1.67) 0.06 (1.83) 1.70 (0.99)
patient to take antibiotics.
Antibiotics Help
Yes against germs Antibiotics work against all germs. -1.61(1.37) -0.99(1.78) -2.63(0.66)
No against germs Antibiotics only work against some germs. 1.68 (1.31) 1.30 (1.54) 2.50 (0.87)
(I/Pt) (don’t/doesn’t) need ABX (I/The patient) will get better even if (I don’t/he/she 0.88 (1.32) -0.11(1.59) 1.49(0.93)
doesn’t) take antibiotics.
(1/Pt) need ABX (1/The patient) won’t get better unless (I take/he/she 1.18 (1.46) -0.51 (1.73) -1.97 (0.95)
takes) antibiotics.
I know ABX help I know an antibiotic can make (me/the patient) better ~ -0.47 (1.68) 0.63 (1.74) -1.52(1.12)
| don’t know if ABX help 1 don’t know if an antibiotic can make (me/the 0.78 (1.57) -0.03 (1.65) 0.28 (1.55)
patient) better.
ABX will help Antibiotics will make (me/the patient) better. 0.04 (1.33) 0.74 (1.36) -1.26 (1.17)
ABX might not help Antibiotics might not make (me/the patient) better. -1.40 (1.26) 0.52 (1.77) 1.85 (0.85)
Symptoms go away with ABX (My/The patient’s) symptoms will only go away with ~ -0.94 (1.53) -0.58 (1.72) -1.95(0.95)
antibiotics.
Symptoms don’t go away with ABX  (My/The patient’s) symptoms will NOT go away with  -0.32 (1.43) -0.63(1.52) 0.16 (1.67)
antibiotics.
Antibiotics Should be Taken for Strep Throat
Yes for strep Antibiotics should be taken for strep throat. 1.16 (1.50) 1.30(1.47) 1.77 (1.48)
No for strep Antibiotics should NOT be taken for strep throat. -1.14(1.52) -1.24(1.57) -194(1.21)
The Doctor Doesn’t Believe Me
Doctor doesn’t believe me/l don’t If a doctor doesn’t give me an antibiotic, the doctor -1.55(1.44) -1.44(1.64) -0.89(1.38)
believe pt doesn’t believe that I am really sick/If
Doctor takes (me/pt) seriously I don't prescribe an antibiotic the patient won't think I~ 1.73 (1.43) 1.38(1.70) 0.34 (1.52)
believe that he/she is really sick. A doctor who takes
my illness seriously will only give me an antibiotic if
I need it./ The patient knows that I will only prescribe
antibiotics if he/she needs them.
Going to the ER Necessitates Antibiotics
ER means ABX If (I am/ my patient is) sick enough to go to the -0.66 (1.82) 1.03(1.77) -2.02 (1.01)
emergency room, (I/he/she) should get antibiotics.
ER doesn’t mean ABX Just because (I am/the patient is) sick enoughtogoto  1.15 (1.62) -0.68 (1.78)  1.97 (0.98)

the emergency room does NOT mean (I/he/she)
should get antibiotics.
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Note. ABX = antibiotics. Pt = Patient. SD = Standard Deviation. Each survey contained both versions of each question. Responses were recorded
using a seven-point Likert scale, ranging from strongly disagree (—3) to strongly agree (+3). A source reference for each gist is given in
parentheses.
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