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Background: The aim of this survey was to assess the attitudes of physicians toward antibiotic prescribing
and explore their knowledge about antimicrobial resistance (AMR) in ambulatory care settings.
Methods:We conducted a cross-sectional survey that was administered to physicians who work primarily in
ambulatory care settings in the United States. The survey was self-administered, voluntary, and anonymous,
and was delivered through electronic mail and online forums using a 35-item questionnaire.
Results: The survey was completed by 323 physicians. Ninety-nine percent of respondents agreed that AMR
is a national problem, but only 63% agreed that AMR is a local problem within their own facilities. Ninety-
four percent of the respondents reported that each antibiotic prescription can impact AMR; however, 23%
still believed that aggressive prescribing is necessary to avoid clinical failures. Factor perceived to have a low
to moderate impact on the physicians’ choice of antibiotic was the presence of prescription guidelines (54%).
Top measures reported to be effective in reducing the emergence of AMR were institution specific guidelines
(94%), institution specific antibiogram (92%), educating health care providers (87%), and regular audits and
feedback on antibiotic prescribing (86%).
Conclusions: AMR awareness campaigns and antibiotic stewardships incorporating interactive education
and feedback, along with input of local experts, are critically needed to address the problem of AMR in both
inpatient and ambulatory settings.
© 2019 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.
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Introduction of antibiotics for treatment of human infections have
advanced the practice of medicine and allowed for a remarkable
increase in life expectancies.1 However, the alarming rise of antimi-
crobial resistance (AMR) threatens to impede this advancement and
pose significant risks to public health safety globally.1 A report by the
Centers for Disease Control and Prevention estimated that >2 million
people in the United States are infected with antibiotic-resistant
organisms every year, resulting in nearly 23,000 deaths.1 The eco-
nomic burden imposed by infections due to antimicrobial resistant
organisms on the US health system is also substantial, and estimated
to be at $20 billion in excess medical spending annually.2

Studies showed that approximately 60% of adult and pediatric
patients receive antimicrobial drugs during their hospitalizations,3

with nearly 50% of the antimicrobials used being inappropriate or
unnecessary.4 Over prescribing and inappropriate use of antibiotics,
particularly for upper respiratory tract infections, are even more pro-
nounced in the ambulatory care and outpatient settings.5-7 Studies
showed that >60% of adult patients treated for rhinosinusitis or phar-
yngitis in outpatient settings were given antibiotics, with only 10% of
these cases being bacterial in origin.8-10 Similarly, despite data show-
ing that the prevalence of bacterial upper respiratory tract infections
among children was <30%,11 a recent report demonstrated that the
rate of antibiotic prescriptions in outpatient settings among children
<2 years old was estimated to be 1,287 prescriptions per 1,000 chil-
dren annually.12 Important factors that were associated with inap-
propriate use of antibiotics among prescribers included patient
expectations, unawareness of the problem of AMR, as well as under-
estimation of the grave effects of AMR.13 Enhancing the prudent use
of antibiotics and attaining substantial improvements in antibiotic
use require a full understanding of health care professionals’ attitudes
toward antibiotic prescribing, and assessing their knowledge about
the growing problem of AMR.14 Therefore, we conducted this survey
study to assess the attitude of physicians toward antibiotic
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prescribing, and explore their knowledge about AMR in ambulatory
care settings. We decided to focus on the ambulatory setting because
of the high volume of unguided antibiotic prescribing at the discre-
tion of the physicians.
METHODS

Study design and participants

We conducted a cross-sectional survey using a self-administered
questionnaire to eligible physicians in the United States between
May 2018 and August 2018. The questionnaire was voluntary and
anonymous, and it was delivered through electronic mail and online
forums such as Facebook. Eligible physicians were attending, resi-
dent, and fellow physicians (physicians in training) who work pri-
marily in ambulatory care settings. Ambulatory care settings
commonly reported by our study respondents included hospital-
based outpatient clinics and emergency departments, nonhospital-
based clinics and physician offices, urgent care centers, ambulatory
surgical centers, oncology clinics, mental health clinics, and hospice.
The study was approved by the institution review board at Wayne
State University.
Study instrument

The questionnaire required 10-15 minutes to complete and was
composed of 34 questions: 8 questions to collect information on dem-
ographics; 8 questions to assess physicians’ general knowledge about
AMR and their awareness on antibiotic use and resistance at their
own facilities; 9 questions to evaluate physicians’ familiarity with
and confidence in treating multidrug resistant organisms (MDRO); 7
questions to assess physicians’ attitudes toward prescription practi-
ces; 1 question to investigate the factors affecting physicians’ antibi-
otic selection practices; and 1 question to explore participants’
attitudes on current measures and interventions designed to address
the problem of AMR.

Most questions were multiple choice, with some questions using a
5-point Likert scale ranging from either “strongly agree” to “strongly
disagree,” “very important” to “unimportant,” “very confident” to
“not confident at all,” or “definitely effective” to “definitely ineffec-
tive.” If the respondent did not know the answer to a question, they
could answer, “I don’t know” or skip the question. To evaluate factors
affecting their antibiotic selection practices, physicians were asked to
rank the impact of multiple factors on their antibiotic choice of treat-
ment from 1-10, with 1 being low impact and 10 being significant
impact. Physicians were also given the chance to identify and rate
other factors that were not among the listed options.
Table 1
Perceptions of importance of potential causes of antimicrobial resistance among the study re

Causes of AMR
Very impor
[n (%)]

Overprescribing of antibiotic in general 28
Use of antibiotics for self-limited nonbacterial infections 28
Use of antibiotics for self-limited bacterial infections 20
Use of antibiotic broader than necessary spectrum 26
Use of antibiotic for shorter than standard duration 17
Use of antibiotic for longer than standard duration 16
Suboptimal dose of antibiotic 21
Poor access to local current antibiogram 21
Lack of prescription guidelines 19
Patient expectations 22

AMR, antimicrobial resistance.
Statistical analysis

A descriptive univariate analysis was conducted using the Statisti-
cal Product and Service Solutions (SPSS) software version 23 (IBM
Corporation, Armonk, NY). Owing to small sample size, the results
from questions using the Likert scale were collapsed to result in 3
final categories: disagree (strongly disagree, disagree), neutral, and
agree (strongly agree, agree) or important (very important, impor-
tant), unimportant, and neutral/don’t know or effective (definitely
effective, probably effective), unsure, and ineffective (probably inef-
fective, definitely ineffective). Also, the results from the question
evaluating the factors affecting physicians’ antibiotic selection practi-
ces were grouped into 3 categories: 1-4 as low impact; 5-6 as moder-
ate impact; and 7-10 as high impact.
RESULTS

Three hundred twenty-three physicians completed the survey;
271 (84%) were attending physicians, the remaining were resi-
dents or fellows. Of all the respondents, 318 (99%) had a mean
age between 26 and 60 years; 290 (90%) were women; and 297
(92%) practiced for at least 1 year. Of the respondents, 197 (62%)
were primary care physicians including 45 (14%) family medicine,
85 (27%) internal medicine and 67 (21%) pediatrics. Of the
responding participants, 118 (37%) were in the academic setting,
94 (29%) were in private practice, 24 (8%) worked in a city or
county public hospital, and 49 (15%) worked in an outpatient
facility.

General knowledge about AMR

Most respondents (99%) agreed that AMR is a national problem.
Two-hundred sixty-nine (94%) responding physicians agreed that col-
onization is the growth of an organism without clinical symptoms,
and 267 (93%) agreed that infection is isolation of the organism
accompanied by clinical signs of illness.

Of all respondents, 283 (99%) reported that overprescribing of
antibiotics and the use of antibiotics for self-limited nonbacterial
infections are important causes of AMR (Table 1). Other factors
perceived to have an important impact on AMR included: antibi-
otic use for self-limited bacterial infections (71%), use of antibiot-
ics broader than the necessary spectrum (94%), use of antibiotics
for shorter than standard duration (62.5%), use of antibiotics lon-
ger than standard duration (57%), suboptimal use of antibiotics
(66%), access to local current antibiograms (67%), availability of
prescription guidelines (69%), and patients’ expectations (78.5%)
(Table 1).
spondents

tant/important Unimportant
[n (%)]

I don’t know
[n (%)]

3 (99) 1 (0) 3 (1)
5 (99) 0 (0) 2 (1)
2 (71) 10 (4) 74 (26)
7 (94) 1 (0) 17 (6)
8 (63) 31 (11) 76 (27)
3 (57) 27 (10) 95 (33)
4 (75) 8 (3) 63 (22)
5 (75) 12 (4) 59 (21)
4 (69) 15 (5) 73 (26)
3 (79) 21 (7) 40 (14)
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Prevalence of AMR in corresponding facilities

One-hundred eighty-two (63%) participants agreed that AMR was
a common problem within their own facilities. Moreover, 121 (42.5%)
respondents claimed that their initial empiric choice of antibiotics is
regularly affected by the prevalence of AMR in their facilities. Sev-
enty-two (25%) participants reported that >20% of their facility
patients fail empiric therapy or require longer treatment duration or
additional therapy.

Familiarity with MDROs

All responding physicians (100%) reported caring for at least 1
patient infected with methicillin-resistant Staphylococcus aureus; 10
(4%) of them being not confident about caring for patients with meth-
icillin-resistant S aureus. All respondents (100%) cared for at least 1
patient with vancomycin-resistant Enterococcus; however, 47 (22%)
of them being not confident when caring for patients with vancomy-
cin-resistant Enterococcus. Of the 209 (77%) responding physicians
who took care of patients with extended-spectrum b-lactamase
(ESBL) bacteria, 33 (16%) were not confident about caring for patients
with ESBL. Only 107 (41%) participants reported taking care of
patients infected with Klebsiella pneumoniae carbapenemase- (KPC)
producing bacteria, 23 (21.5%) of whom were not confident about
caring for KPC patients. Moreover, 4% of the respondents never heard
about KPC or ESBL before this survey (Fig 1).
Fig 1. Confidence in treating common multidrug resistant organisms among responding ph
Enterococcus; ESBL, extended-spectrum b-lactamase; KPC, Klebsiella pneumoniae carbapenem
Prescription practices

Of all respondents, 44 (16%) admitted to prescribing antibiot-
ics more often than they should. Two-hundred fifty-five (94%)
agreed that each antibiotic prescription can impact AMR, and
201 (74%) of them believed that the development of new and
effective drugs is not expected to keep pace with the growing
rate of AMR. Although 257 (95%) responding physicians agreed
that, to avoid development of AMR, newer antibiotics should be
reserved for more resistant bacteria, only 61 (22.5%) agreed that
they should skip to new or broad-spectrum antibiotics when
bacteria begin to show resistance. Also, 63 (23%) thought that
aggressive prescribing is necessary to avoid both clinical and
economical failures.

Antibiotic selection

Factors perceived to have a moderate to high impact on the
physician’s choice of antibiotic included the patient compliance
(85%), cost of antibiotic (80%), concern for AMR (74%), patient
comorbidities (72%), familiarity with dosing and outcome (71%),
access to antibiotic samples (62%), patient allergy (61%), severity
of illness (54%) and pharmaceutical representative (52%). How-
ever, the presence of prescription guidelines was perceived
to have a low to moderate impact on the physician’s choice of
antibiotic (54%).
ysicians. MRSA, methicillin-resistant Staphylococcus aureus; VRE, vancomycin-resistant
ase.
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Interventions to reduce the emergence of AMR

Measures reported to be effective in reducing the emergence of
AMR included institution specific guidelines for antibiotic use (94%),
institution specific antibiogram (92%), educating health care pro-
viders on antibiotic use (87%), regular audits and feedback on antibi-
otic prescribing (86%), infectious disease (ID) approval for restricted
antibiotics (77%), presence of antimicrobial management team (74%),
and immediate consultation from ID physician, pharmacist, or infec-
tion control team (69%). However, 58% were either unsure about the
effectiveness of an antibiotic order form or reported that requiring an
antibiotic order form was ineffective in limiting the development of
AMR.

DISCUSSION

Our survey demonstrated that physicians are aware of the evolv-
ing problem of AMR in the ambulatory health care setting. However,
it uncovered significant knowledge gaps about the important causes
and potential mechanisms of AMR with tendency for aggressive pre-
scribing among our surveyed physicians. Despite 99% of the respond-
ents agreed on AMR as a national problem, only 63% of them believed
that AMR was a common problem within their own facilities. This
contradictory finding is consistent with the findings of other stud-
ies15,16 and suggests that many respondents still perceive the risk of
AMR as theoretical rather than concrete.15 It is fundamental to the
fight against AMR that physicians be fully aware of the prevalence of
AMR in their own facilities so that they can adjust their prescription
behaviors accordingly.

In our study, 99% of respondents were aware that overprescribing
of antibiotics in general and the use of antibiotics for self-limited non-
bacterial infections are important causes of AMR. However, at least
25% of them lacked the knowledge regarding the effect of antibiotic
use for self-limited bacterial infections, antibiotic use for shorter and
longer than standard duration, and use of suboptimal dose of antibi-
otics on AMR, or perceived them as unimportant causes of AMR. This
suggests that many physicians are unaware of the mechanisms of
AMR, in which giving antibiotics shorter than standard duration or
giving suboptimal doses of antibiotics would urge bacteria to develop
resistance to antimicrobials and giving antibiotics longer than stan-
dard duration would select for resistant bacteria over time. Surpris-
ingly, 94% of the respondents acknowledged the importance of
avoiding the use of antibiotics broader than the necessary spectrum,
owing to their negative impact on AMR. This is contradicting with
previous studies in which broad-spectrum antibiotics were perceived
to be more successful for curing an infection compared with narrow-
spectrum antibiotics.17,18 Unfortunately, more than two-thirds of the
respondents perceived patients’ expectations as an important cause
of AMR. Cultural beliefs of patients were found to be an important
host factor influencing the prescribing behavior of primary-care
physicians.19

A large proportion of responding physicians who reported taking
care of patients infected with MDRO were not confident in managing
these patients. Lack of confidence while treating patients with MDRO
infections affect the physician’s choice of antibiotic and his or her
infection control practices. Therefore, it might delay the prompt
implementation of transmission precautions, thus leading to wide
transmission of MDROs among patients and health care workers.20

Although 94% of respondents agreed that each antibiotic prescrip-
tion can impact AMR, 16% reported prescribing antibiotics more often
than they should, and 23% thought that aggressive prescribing is nec-
essary to avoid clinical and economical failures. This again indicates
that many respondents perceive the risk of AMR as not real, the factor
that might impede the process of behavioral change. Another appar-
ent contradiction was that 95% of responding physicians reported
that newer antibiotics should be reserved for more resistant bacteria;
however, only 22.5% believed that they should skip to new or broad-
spectrum antibiotics when bacteria begin to show resistance. This
finding cannot be fully explained and might be because of lack of
knowledge regarding the mechanisms of resistance or might be
related to misunderstanding the survey questions. Patients’ demands
were reported to be an important driver for overprescribing among
the study respondents. Patients’ demands for antimicrobials was
acknowledged as an important stimulus of overprescribing,
especially in the outpatient settings.21

Our study demonstrated that the presence of prescription guide-
lines at the facility has a low to moderate impact on the physician’s
choice of antibiotic. This could be partly because of lack of knowledge
regarding the effect of prescription guidelines on AMR as docu-
mented in Table 1. This may also be because health care providers
often do not adhere to established clinical practice guidelines for the
management of common infections,17 or they don’t want to follow
rules that compel their compliance and limit their autonomy,15 and
therefore, do not see guidelines as an effective measure of control
over antibiotic prescribing and AMR.

Interestingly, immediate consultation from ID physician, pharma-
cist, or infection control team, ID approval for restricted antibiotics,
and regular audits and feedback on antibiotic prescribing were per-
ceived as effective measures in reducing the problem of AMR. This
suggests that medical hierarchy with tendency to follow the orders
set by expert opinions plays an important role in influencing the pre-
scribing behavior among our study participants.22,23 This also reflects
our participants’ desire for feedback through an interactive education
rather than didactic sessions.24,25 However, requiring an antibiotic
order form was perceived as ineffective in limiting the development
of AMR, perhaps because our participants preferred less paper work
and less complication of antibiotic ordering.15

The findings of our current study should be interpreted in the con-
text of some limitations. First, the survey was distributed via e-mail
and a Facebook moms’ group, which resulted in 90% of the respond-
ents being women. Therefore, we cannot generalize our study find-
ings to the physician population. Second, study participants were
more likely to be motivated physicians who had some interest in and
knowledge about AMR; this may have resulted in sampling bias.
Moreover, because of the way the survey was distributed, a response
rate could not be calculated. Third, our study may have lacked some
internal validity as some of the respondents might have provided
socially desirable questions that don’t reflect true practices.

CONCLUSIONS

Our survey demonstrated that physicians in ambulatory health
care settings are aware of AMR as an evolving national problem.
However, there was a significant underestimation of the problem of
AMR in the physicians’ own facilities. Also, there have been signifi-
cant knowledge gaps and ambivalence about mechanisms of resis-
tance and the factors causing AMR. This underscores the need for
further research to better understand the antimicrobial prescribing
behavior and address the knowledge gaps among physicians in
ambulatory care settings. Global and national AMR awareness cam-
paigns and antibiotic stewardships that incorporate interactive edu-
cation and feedback, along with input of local experts are critically
needed to successfully address the mounting problem of AMR in both
inpatient and ambulatory settings.
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