
Multisite Exploration of Clinical Decision-Making for Antibiotic 
Use by Emergency Medicine Providers Using Quantitative and 
Qualitative Methods

Larissa May, MD, MSPH, MSHS,
2120 L Street, NW, Suite 450, Washington, DC 20037, Phone: 202-741-2923, Fax: 202-741-2921

Glencora Gudger, MA,
2120 L Street, NW, Suite 450, Washington, DC 20037, Phone: 202-741-2920, Fax: 202-741-2921

Paige Armstrong, MD, MHS,
2120 L Street, NW, Suite 450, Washington, DC 20037, Phone: 202-741-2920, Fax: 202-741-2921

Gillian Brooks, BA,
2120 L Street, NW, Suite 450, Washington, DC 20037, Phone: 202-741-2920, Fax: 202-741-2921

Pamela Hinds, PhD, RN, FAAN,
Children’s National Health System, Department of Nursing Research and Quality Outcomes, 
Center for Translational Research, 111 Michigan Avenue, NW, 6th Floor Research, Washington, 
DC 20010. Professor, Department of Pediatrics, The George Washington University, Phone: 
202-476-4432, Fax: 202-476-3425

Rahul Bhat, MD,
Georgetown University, Department of Emergency Medicine, 110 Irving Street, NW, Washington, 
DC 20010, Phone: 202-877-8080, Fax: 202-877-7633

Gregory J. Moran, MD,
Department of Emergency Medicine and Division of Infectious Diseases, Olive View-UCLA 
Medical Center, 14445 Olive View Drive, Sylmar, CA 91342, Phone: (818) 364-3110, Fax: (818) 
364-3268

Lisa Schwartz, EdD, MS,
Department of Clinical Research and Leadership, The George Washington University School of 
Medicine and Health Sciences, 2100-W Pennsylvania Ave, NW, Washington, DC 20037, Phone: 
202-994-7792, Fax: (202) 994-0870

Sara E. Cosgrove, MD, MS,
Department of Medicine, Division of Infectious Diseases, Johns Hopkins Medical Institutions 
Osler 425, 600 N. Wolfe St., Baltimore, MD 21287, Phone: 443-287-4570, Fax: 410-614-0888

Eili Y. Klein, PhD,

Correspondence to: Larissa May, larissa.may@gmail.com.

Prior presentation: Results from the quantitative survey were presented at IDWeek 2013 in October 2013 in San Francisco, 
California

Transparency Declarations: The authors have no financial conflicts of interest to declare.

HHS Public Access
Author manuscript
Infect Control Hosp Epidemiol. Author manuscript; available in PMC 2016 February 26.

Published in final edited form as:
Infect Control Hosp Epidemiol. 2014 September ; 35(9): 1114–1125. doi:10.1086/677637.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Center for Advanced Modeling, Department of Emergency Medicine, Johns Hopkins University, 
5801 Smith Avenue, Davis Building Suite 3220, Baltimore MD, 21209, Phone: 410-735-7559, 
Fax: 410-735-6440

Richard E. Rothman, MD, PhD, and
Department of Emergency Medicine, Johns Hopkins Medical Institutions, 5801 Smith Avenue, 
Davis Building Suite 3220, Baltimore MD, 21209, 410-735-6428 T, 410-735-6440 F

Cynthia Rand, PhD
Division of Pulmonary and Critical Care Medicine, The Johns Hopkins Institutions, 5501 Hopkins 
Bayview Circle, Baltimore, MD 21224, Telephone: 410-550-0545, Fax: 410-550-2612

Larissa May: larissa.may@gmail.com; Glencora Gudger: coraglen@gmail.com; Paige Armstrong: 
parmstro@email.gwu.edu; Gillian Brooks: brooksg6@gmail.com; Pamela Hinds: pshinds@childrensnational.org; Rahul 
Bhat: rgbhat77@gmail.com; Gregory J. Moran: gmoran@ucla.edu; Lisa Schwartz: lschwartz@gwu.edu; Sara E. 
Cosgrove: scosgro1@jhmi.edu; Eili Y. Klein: eklein@jhu.edu; Richard E. Rothman: rrothman@jhmi.edu; Cynthia Rand: 
crand@jhmi.edu

Abstract

Objectives—To explore current practices and decision-making regarding antimicrobial 

prescribing among Emergency Department (ED) clinical providers.

Methods—We conducted a survey of ED providers recruited from eight sites in three cities. 

Using purposeful sampling, we then recruited 21 providers for in-depth interviews. Additionally, 

we observed ten patient-provider interactions at one of the ED sites. SAS 9.3 was used for 

descriptive and predictive statistics. Interviews were audio-recorded, transcribed and analyzed 

using a thematic, constructivist approach with consensus coding using NVivo 10.0. Field and 

interview notes collected during the observational study were aligned with themes identified 

through individual interviews.

Results—Of 150 survey respondents, 76% agreed or strongly agreed antibiotics are overused in 

the ED, while half believed they personally did not overprescribe. Eighty nine percent used a 

smartphone or tablet in the ED for antibiotic prescribing decisions. Several significant differences 

were found between attending and resident physicians. Interview analysis identified 42 codes 

aggregated into the following themes: (1) resource and environmental factors that affect care; (2) 

access to and quality of care received outside of the ED consult; (3) patient-provider relationships; 

(4) clinical inertia; and (5) local knowledge generation. The observational study revealed limited 

patient understanding of antibiotic use. Providers relied heavily upon diagnostics and provided 

limited education to patients. Most patients denied a priori expectations of being prescribed 

antibiotics.

Conclusions—Patient, provider, and healthcare system factors should be considered when 

designing interventions to improve antimicrobial stewardship in the ED setting.
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INTRODUCTION

Antibiotic-resistant bacteria such as methicillin-resistant Staphylococcus aureus (MRSA) 

and extended spectrum beta lactamase–producing organisms (ESBL) have emerged and 

expanded their presence from healthcare settings to the community, leading to increased 

mortality, morbidity and rising healthcare costs. 1,2 Inappropriate antimicrobial use has been 

described as the most important preventable cause of drug resistance in both hospital and 

community settings.3,4,5,6 Antimicrobial stewardship, or the organized optimization of 

antibiotic utilization, has been demonstrated to reduce unnecessary antibiotic use. At least 

15% of ED visits result in antibiotic use,7 with poor compliance to evidence-based 

guidelines8,9 and overuse of broad-spectrum antibiotics.10,11 Despite the important role of 

the ED in antimicrobial prescribing, it remains a largely untapped setting for antimicrobial 

stewardship interventions, with no studies to date on barriers to practice change. To address 

this gap, a mixed-method approach was chosen to examine provider, patient and 

environmental factors associated with antimicrobial prescribing in the ED. This approach is 

optimal for an understudied phenomenon as it allows for an exploratory approach and data 

triangulation.12

METHODS

This study was approved by institutional review boards at the George Washington 

University, Johns Hopkins University, MedStar Health, and Olive View-University of 

California Los Angeles Medical Center.

Provider Survey

From September 2012 to July 2013, we conducted a quantitative survey of ED providers 

recruited from eight sites in three cities including urban tertiary care academic centers, 

military treatment facilities, a county facility, and a tertiary pediatric center. Some providers 

also practiced in community settings. Convenience sampling was used; the 8 EDs are sites 

for research collaborations on infectious diseases. The survey was modified from previous 

surveys on antimicrobial stewardship13,14 and administered via RedCap, a secure web 

application. Eligible providers (435 attending physicians, residents, and midlevel providers 

with at least 2 years of ED experience) were invited to participate through electronic 

mailings and distribution of surveys at faculty and resident conferences. Data was collected 

using Likert scale and multiple choice format including demographics, practice site, types of 

resources used in the ED when making antibiotic prescribing decisions, and knowledge, 

attitudes and beliefs regarding antibiotic prescribing.

In-Depth Interviews

We recruited a convenience subset of 21 survey participants to complete in-depth 

interviews, balancing provider experience, setting, and gender. We selected this number 

based on available funding for the 20–25 total required for qualitative analysis. From 

November 2012 to June 2013, interviews were conducted in person after verbal informed 

consent using a semi-structured interview guide (Figure 1) by LM, a board certified 

emergency physician and PA, an emergency medicine resident with two years of experience. 
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The interview contained four primary questions and two clinical scenarios (urinary tract and 

skin and soft tissue infection) related to antimicrobial prescribing, and lasted 45–60 minutes 

(Figure 1). Interviews were audio-recorded, and de-identified transcriptions were produced 

by Daily Transcriptions Inc. Interviewees received a $50 gift card for their participation.

ED Observational Study

From June 2013 to August 2013, we observed ten patient-provider interactions at one ED 

site, an urban academic center. Observed interactions had a chief complaint of upper 

respiratory, urinary tract, or skin and soft tissue infection. Providers had previously 

completed our in-depth interview. Patients and providers were verbally consented, in-

person. GB, a biostatistician, collected data on chief complaint, diagnosis, and antibiotic use 

and de-identified all records per IRB stipulations. All observations were conducted by GG, a 

medical anthropologist; notes were taken of the informants’ responses and general 

observations of the ED visit (Figure 2). Six key indicators of antibiotic clinical-decision 

making, as informed by the literature on this topic, were selected and monitored for 

occurrence: (1) patient explicitly or implicitly asked for antibiotics; (2) provider informed 

patient whether the infection was viral or bacterial; (3) provider explained which types of 

infections antibiotics successfully treat; (4) patient asked provider questions about his or her 

treatment plan; (5) provider gave patient a choice of treatment; and (6) patient asked for 

treatment during their ED visit that had not yet been provided. Follow-up interviews were 

conducted at the conclusion of the visit with the participant and the provider to assess 

satisfaction with the outcome. As an incentive, patients and providers were offered a $5 gift 

card for their participation.

Data Analysis

SAS 9.3 was used for survey analysis. Descriptive frequencies and non-parametric Chi-

Square tests were performed for quantitative data.

Interviews with providers were audio-recorded, transcribed and coded using a thematic 

approach based on a constructivist theoretical perspective, which acknowledges the multiple 

truths and realities of subjectivism and incorporates mutuality between researcher and 

subjects.15 We created an initial interview codebook from themes identified in the literature, 

with modifications made during the analysis phase. Codes were grouped according to the 

knowledge-attitudes-behaviors model and heuristics and biases in medicine.16,17

Qualitative codes were analyzed thematically across interviews to provide detail on the 

contribution of various factors to antibiotic decision-making. We used a cyclical process of 

data collection, analysis and provisional coding, with data collated into subthemes during 

subsequent analysis. Codes were continually added until coders perceived achievement of 

theme saturation. After the first ten interviews, codes were combined on the basis of 

similarity of meaning and co-occurrence, and again at the end of 20 interviews. First level 

codes were collapsed into second level codes in a hierarchical fashion. Analysis of the 21st 

interview was used as a validation interview. Interviews were coded jointly by LM and GG, 

with consensus on analysis and interpretation through continual discussion with and 
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arbitration by PA in cases of disagreement. Data analysis was facilitated using NVivo 10.0 

software (QSR International, Victoria, Australia).

For the observational study of patient-provider interactions, field and interview notes and 

frequencies of key indicators of clinical decision making were compiled. We synthesized 

data for each individual patient and then compared trends and outliers among all informants.

RESULTS

Provider Survey

150 participants (35%) responded, with an even distribution across gender. Of the 

participants, 59% were attendings, 36% residents, and 5% midlevel providers. The mean 

number of years in practice for attendings was 16.4 (Table 1). Among the 54 emergency 

medicine residents, the mean number of years in residency was 2.8. Interns were excluded.

When comparing attending with resident physicians, there were several significant 

differences (Table 2). Of the physicians who felt “very” or “somewhat” confident” they 

were using antibiotics optimally in ED patients being discharged home, significantly more 

attendings (87%) versus residents (57%) agreed or strongly agreed antibiotics are overused 

in the ED (p<.0001). However, only 10% and 14%, respectively, believed they over-

prescribe antibiotics. Providers used different information sources in their prescribing 

decisions, with residents relying more on their ED colleagues (15%) than attendings (32%) 

(p=0.001). The vast majority (89%) reported using a smartphone or tablet, with 44% of 

attendings versus 72% of residents reporting online decision support via a smart device 

would be useful for making antibiotic selections (p=0.001).

In-Depth Interviews

100% of recruited participants agreed to be interviewed. Analysis was guided by 

constructivist theory; using both inductive and deductive methods, the research team 

condensed 42 codes and concepts into five broad themes: (1) resource and environmental 

factors that affect care; (2) access to and quality of care received outside the ED consult; (3) 

patient-provider relationships; (4) clinical inertia; and (5) local knowledge production. A 

detailed description of these overarching themes is provided in Table 3 and described below. 

There was no link between provider level of confidence in prescribing (from the quantitative 

survey) and the major themes identified during their interviews when we compared the 

answers prescribers gave on the survey with their interview.

Theme 1: Resource and Environmental Factors that Affect Care—ED providers 

expressed they must navigate a patchwork system of insufficient resources under time 

constraints, impeding antibiotic stewardship. The most frequently identified constraints were 

time, inadequate diagnostic testing capabilities, and perceived inappropriate or vague 

guidelines. While several resources were identified that could improve stewardship (e.g. 

patient telephone follow up, antibiograms), these were noted as not being easily accessible.

Theme 2: Access and Quality of Care Received Outside the ED Consult—
Providers acknowledged treating more ‘aggressively’ when patient follow-up was uncertain, 
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prescribing antibiotics more readily in the absence of clinical indicators and selecting 

broader spectrum agents.

Theme 3: Patient-Provider Relationship—The majority of ED providers said they 

were influenced by perceived or real patient expectations. Patient education (including level 

of health education) and how well the provider felt they were able to communicate with the 

patient were important factors influencing their decision to prescribe antibiotics even in the 

absence of clinical indicators.

Theme 4: Clinical Inertia—Many providers revealed they perfunctorily follow order-sets 

or lapse into patterns of prescription, in accordance with their colleagues. However, the 

drive to make a diagnosis was often a deliberate conscious habit, with lack of certainty in the 

diagnosis leading to provider discomfort. Multiple providers spoke at length about 

diagnostic uncertainty playing a role in unjustified antimicrobial prescribing.

Theme 5: Local Knowledge Production—Local knowledge, including lectures, 

faculty meetings, conferences, conversations between colleagues, and trainee education 

were identified as important factors that facilitate antimicrobial stewardship. Providers 

emphasized local feedback on antimicrobial prescribing should not be punitive.

Patient-Provider Observational Study

Our sample of ten patient-provider interactions, involving three ED attendings in one ED, 

revealed insights regarding how patients perceive their provider’s treatment decisions and 

their general knowledge surrounding antibiotics. Most patients simply wanted an 

explanation for their symptoms. No patient explicitly stated the desire for an antibiotic, nor 

requested the provider prescribe one. Encounters generally involved a brief set of questions 

and physical examination. Providers relied heavily on diagnostics; every patient received 

testing, with most receiving multiple tests. Patients had limited understanding and 

demonstrated poor knowledge of antibiotic use, side effects, or the difference between viral 

and bacterial infection. Many mentioned if antibiotics were overused resistance in the body 

would build; however, none mentioned resistance at a community level. There was 

extremely limited communication between patients and providers. Of the only three 

interactions where the provider indicated whether the infection was viral or bacterial, only 

two of the patients were given an explanation by their provider of why antibiotics are not as 

effective for viral infections.

Discussion

Our study revealed that reasons for antibiotic overprescribing in the ED are complex and 

shaped by numerous factors, both internal and external to providers. Data triangulation 

between the three components of our study maximized the ability to interpret our findings. 

Our findings are consistent with previous research showing barriers to implementing new 

guidelines are numerous and likely vary by setting and site.18 Similar to our findings, studies 

of European healthcare providers found that environmental (i.e., time and resources) and 

patient related factors (i.e., patient preference) were primary barriers to antibiotic guideline 

adherence,19 with peer group opinion a strong predictor of antimicrobial prescribing.20
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Our in-depth interviews revealed that the ED providers’ ability to foster antibiotic 

stewardship is hindered by external health system factors. The ED, as a safety net, 

disproportionately provides care to low-income and uninsured patients. As a result, ED 

providers reported that they must not only account for the clinical scenario, but also consider 

the patient’s ability to obtain follow up care. For example, providers for whom patients had 

better access to follow up care were more likely to use a wait-and-see approach to 

antimicrobial prescribing for upper respiratory infections. Nearly every provider emphasized 

the fast-paced environment of the ED encourages unnecessary antibiotic use. Providers 

stated they often forgo diagnostic testing due to lengthy turn-around-time, in favor of 

prescribing.

Inappropriate antibiotic use is an important patient safety issue. An estimated 142,500 

annual ED visits are for adverse events associated with systemic antibiotics.21 Our 

observations of ED visits suggest providers may be prescribing antibiotics based on 

perceived rather than actual patient expectations, consistent with non-ED literature22,23,24, 

highlighting inadequate communication between patients and providers. Several expressed a 

need to “do something” for patients, including using antibiotics as a “placebo”. Given the 

recent focus on patient satisfaction (e.g., Press Ganey scores) as an indicator of quality of 

care, there will likely be increasing focus on patient satisfaction in the ED by hospital 

administration and regulatory bodies, despite lack of evidence for improved outcomes with 

increased satisfaction.25

The ED environment socializes providers to acquire specific behaviors and beliefs. Many 

participants attributed antibiotic overuse to “knee-jerk reactions” or “the culture of the ED.”, 

or the concept of “mindlines,” where clinicians demonstrate shared rationales constructed 

from different spheres of influence such as specialty training, peer influence, and the 

pressure to “conform with perceived patient preferences” rather than follow clinical 

guidelines.26 Moreover, providers prescribed antibiotics even when they were not confident 

in their diagnoses, perceiving the risk of a poor outcome to be greater than individual patient 

risk of an unnecessary antibiotic. Providers articulated that azithromycin prescriptions for 

upper respiratory prescription are perceived to be “like water,” a “safe, cheap and effective” 

choice and thus, given out “like candy.”

While there is a great desire for a simple solution to antibiotic prescribing in a chaotic 

environment, the results from this study demonstrate the complex behavioral and 

environmental factors that interplay. Providers identified several potential facilitators to 

antimicrobial stewardship in the ED (Table 4), including local resources, partnering with 

patients to use a “wait and see” approach, call-back of patients for whom microbial cultures 

have been ordered, patient and provider education, improved diagnostic testing, provider 

feedback mechanisms, clinical decision support, and more tailored guidelines. Most 

providers referenced pocket antibiotic guides or local or national guidelines to make 

prescribing decisions; however, they had a difficult time keeping abreast with evolving 

recommendations and frequently turned to the Internet to obtain current evidence-based 

guidance.
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Particularly unexpected was that local knowledge sources, especially colleagues’ opinions, 

were perceived as more effective in modifying prescribing behavior than national 

guidelines. In fact, many providers cited specific individuals and explained how their 

research or opinions directly influenced their antibiotic prescription practices.

Our findings must be considered in the context of our study limitations, namely the use of a 

convenience sample of mainly academic EDs in two geographic regions, our small sample 

size and low survey response rate, and the observation of patient-provider interactions in a 

single ED with likely underreporting of many of themes in the fast paced ED environment. 

Selection bias is likely given the convenience sampling and low response rate; however, 

these response rates are not atypical based on prior research involving residents.27 

Participation in the interview may also have led to a Hawthorne effect in our observational 

study. Finally, we did not collect socioeconomic or demographic data on patients; however, 

patient responses may depend on these indicators.

Despite these limitations, we feel our study results are an important step in better 

understanding antibiotic prescribing in the ED, providing critical information to designing 

effective ED-based antimicrobial stewardship interventions, namely the importance of local 

knowledge generation rather than a “one size fits all” approach. Potential interventions to 

address barriers to change in the ED include educational outreach, feedback to the clinical 

care team, and process change.28 While providers are amenable to the use of novel and 

easily accessible resources, formal audit mechanisms may not be easily accepted or effective 

in an ED environment. Best practices solutions may be multifaceted, incorporating shared 

decision making with patients,29,30,31 although the burden of appropriate antibiotic 

prescribing falls largely on the provider. Finally, any solution to improving antimicrobial 

prescribing in the ED will need to take into account the patient-provider relationship and 

local healthcare system support in order to be successful. A multidisciplinary approach, 

incorporating behavioral sciences, may reduce barriers to behavior change in the prescribing 

process and aid in guiding effective interventions for antimicrobial stewardship in the ED.12
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Figure 1. 
Semi-Structured Interview Guide Questions
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Figure 2. 
ED Observational Study Data Collection Tool

May et al. Page 13

Infect Control Hosp Epidemiol. Author manuscript; available in PMC 2016 February 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

May et al. Page 14

Table 1

Survey Descriptive Results

Characteristic (n=150) Frequency (%)

Demographics

Age 25% <30

55% 31–40

12% 41–50

8% >50

Gender 50% Female

50% Male

Title 59% Attending

36% Resident

5% PA/NP

Location Setting 52% Urban Tertiary Academic Centers

 →19% (GW residents) rotate with a 
Community Tertiary Hospital

18% Urban County Hospital

 →49% (UCLA residents) rotate with an 
Urban Tertiary Academic Center

15% Military Treatment Facility

15% Urban Academic Pediatric Center

Years in Practice Mean=8.2 years

Range: (0.4, 37)

Antibiotic Use and Confidence

On a typical shift, what % of patients being discharged to home do you prescribe 
antibiotics?

36% <10%

51% 10–20%

8% 21–40%

2% 41–60%

1% >60%

2% Not Sure

Mobile Use

Currently Use a Smart Phone or ipad 89% Yes

11% No

Infect Control Hosp Epidemiol. Author manuscript; available in PMC 2016 February 26.
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Table 2

Analysis of Important Factors and Predictors from Quantitative Survey

Important Factors and 
Predictors

Attendings (n=88) Residents (n=54) Non-Parametric Chi-Square Tests

p-Value

Antibiotic Use and Confidence in Prescribing

How confident are you that 
antibiotics are used optimally in 
ED patients being discharged 
from the hospital?

Very Confident: 30%
Somewhat Confident: 61%
Somewhat Unconfident: 9%
Very Unconfident: 0%

Very Confident: 4%
Somewhat Confident: 81%
Somewhat Unconfident:13%
Very Unconfident: 2%

p=0.001

How confident are you that 
antibiotics are used optimally 
for ED patients being admitted to 
the hospital?

Very Confident: 33%
Somewhat Confident: 59%
Somewhat Unconfident: 7%
Very Unconfident: 1%

Very Confident: 26%
Somewhat Confident: 67%
Somewhat Unconfident: 7%
Very Unconfident: 0%

p=0.48

Mobile Use/Online Tool Beliefs

Important Sources of 
Information

ID Faculty: 14%
Other ED Colleagues: 15%
Internet: 21%
Med Letter/Journals: 8%
Sanford Guide: 26%
EMRA Guide: 17%
Smart Phone/Mobile App:19%
Hospital Pharmacist: 12%

ID Faculty: 13%
Other ED Colleagues: 32%
Internet: 23%
Med Letter/Journals: 4%
Sanford Guide: 21%
EMRA Guide: 44%
Smart Phone/Mobile App: 
30%
Hospital Pharmacist: 31%

p=0.19
p=.001
p=0.36
p=0.30
p=0.07

p=0.002
p=0.31

p=0.003

If it was provided to you via 
smart phone or iPad, how useful 
would you find an online 
decision support tool for 
antibiotic selection in your ED 
practice?

Extremely Useful: 44%
Somewhat Useful: 44%
Not Very Useful: 5%
Not Useful At All: 2%
Don’t Know: 5%

Extremely Useful: 72%
Somewhat Useful: 26%
Not Very Useful: 0%
Not Useful At All: 0%
Don’t Know: 2%

p=0.001

If antibiotic recommendations 
were embedded in the electronic 
medical record, how useful 
would you find an on-line 
decision support tool for 
antibiotic selection in your ED 
practice?

Extremely Useful: 51%
Somewhat Useful: 40%
Not Very Useful: 5%
Not Useful At All: 1%
Don’t Know: 3%

Extremely Useful: 60%
Somewhat Useful: 31%
Not Very Useful: 3%
Not Useful At All: 2%
Don’t Know: 4%

p=0.42

If it was provided to you via 
smart phone or iPad, would you 
use an on-line decision support 
tool for antibiotic selection in 
your ED practice?

Definitely: 41%
Probably: 42%
Probably Not: 16%
Definitely Not: 1%

Definitely: 70%
Probably: 24%
Probably Not: 0%
Definitely Not: 1%

p=0.001

If antibiotic recommendations 
were embedded in the electronic 
medical record, would you use 
an on-line decision support tool 
for antibiotic selection in your 
ED practice?

Definitely: 49%
Probably: 46%
Probably Not: 4%
Definitely Not: 1%

Definitely: 52%
Probably: 41%
Probably Not: 7%
Definitely Not: 0% p=0.95

Opinion on Antibiotic Use

Antibiotics are overused in the 
ED

Strongly Agree: 31%
Agree: 56%
Neutral: 9%
Disagree: 4%
Strongly Disagree: 0%

Strongly Agree: 13%
Agree: 44%
Neutral: 32%
Disagree: 11%
Strongly Disagree: 0%

p<.0001

Antibiotic resistance does not 
present a significant problem in 
the ED at my institution

Strongly Agree: 1%
Agree: 2%
Neutral: 12%
Disagree: 50%
Strongly Disagree: 35%

Strongly Agree: 0%
Agree: 7%
Neutral: 7%
Disagree: 63%
Strongly Disagree: 22%

p=0.21

Antibiotics are overused in non-
ED settings at my institution

Strongly Agree: 34%
Agree: 40%

Strongly Agree: 19%
Agree: 41% p=0.02
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Important Factors and 
Predictors

Attendings (n=88) Residents (n=54) Non-Parametric Chi-Square Tests

p-Value

Neutral: 21%
Disagree: 5%
Strongly Disagree: 0%

Neutral: 30%
Disagree: 7%
Strongly Disagree: 3%
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Table 4

Barriers and Facilitators to Antimicrobial Stewardship

Antibiotic Stewardship Intervention Barrier Facilitator

Antibiograms “They’re really difficult to read. And if you don’t 
have the knowledge on what you might be 
covering in the first place they’re a bit pointless.” 
– Attending, 6 yrs.

They actually had inpatient and outpatient 
specific biograms, and that was actually 
useful, and it was also sobering. – Attending, 
10 yrs.

Wait and See Prescriptions “If you had someone who seemed very reliable 
and could actually verbalize to you the plan and 
had a working phone that would be a person I 
would be willing to try it with. But, in our system, 
often we end up not meeting all those standards, so 
we just give them the antibiotic.” – Attending, 14 
yrs.

“Somebody with a borderline infection. I’m 
not sure whether I think it’s truly bacterial 
infection or whether needs treatment, but the 
convenience of having to come back, they 
might have to wait 10 hours to be re-evaluated. 
So I let them re-evaluate themselves.” – 
Attending, 11 yrs.

Culture Callbacks “It creates a level of comfort where physicians feel 
like they can order more cultures than necessary, 
but on the back end, the physicians or the nurse 
practitioners have to follow up, I feel like it 
probably creates a lot more extra work than 
necessary.” – Resident, 3 yrs.

“We’re lucky here, the nurses keep track of all 
the cultures that we order, blood and urine 
cultures, and if we have not prescribed the 
appropriate antibiotic or didn’t prescribe 
antibiotics then they let the night doc know.” – 
Attending, 2 yrs.

Patient Education “I’ve had a lot of patients come in with an agenda 
and because they’ve already researched the 
symptoms themselves they think they have 
something and that they’ve figured out for 
themselves online.” – Attending, 27 yrs.

If you have a chance to actually talk to the 
patient about why you are not giving the 
antibiotics, it makes them understand. – 
Resident, 4 yrs.

Provider Education Right now, a lot of the continuing education is the 
exact opposite. It’s pharmaceutical industry based, 
trying to get you to prescribe more antibiotics in a, 
typically, very broad-spectrum antibiotics. And so, 
if there were education to counter that, that might 
be useful. – Attending, 11 yrs.

“The fact that I work in an academic facility 
with residents, fellows, faculty that are always 
going to ask why did you use that? Why 
couldn’t you have just used this? That is 
always staying in the back of my mind that I 
need to be able to clearly defend my decision 
to use an antibiotic in a given situation.” – 
Attending, 8 yrs.

Diagnostic Testing “It’s easier to just kind of churn through the 
patients than sit and wait for a rapid strep.” – 
Resident, 2 yrs.

“I think a completely normal urine dipstick 
makes a UTI less likely. It helps you pursue 
other diagnoses.” – Attending, 22 yrs.

Clinical Decision-Making Support “I worry about it through the electronic health 
record because you definitely get pop-up fatigue, 
where you just don’t want to see anymore pop-ups 
and you’re like please let me discharge this 
patient. Just click through all of them, you know?” 
– Attending, 6 yrs.

“A centralized location of information, an 
actual website where you go to and say, this is 
the antibiotic and this is the condition it treats 
and to actually have it be free.” – Resident, 3 
yrs.

Performance Feedback “If people bounced back to the emergency 
department, it got flagged, and people reviewed 
that case. That was a good improvement measure 
you could assess.” – Attending, 4 yrs.

“I always have to make sure the patient is 100 
percent satisfied with their visit by the time 
that they leave. Or else I’ll hear about it in a 
bad way.” – Attending, 4 yrs.

Guidelines “The problem with guidelines in general, is there 
is unique patient populations. And if they’re not 
addressed in the guidelines, then you kinda just 
have to default to what you think is best.” – 
Attending, 10 yrs.

“We love guidelines. I mean they make it easy 
for us and also gives us ammunition when 
we’re talking to the patient. We have specific 
guidelines that say to do this. We have specific 
guidelines that say to prescribe this.” – 
Attending, 5 yrs.
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