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Abstract

Background: Implementing antimicrobial stewardship programs (ASPs) can be challenging due to prescriber resistance. Although barriers to
implementing newASPs have been identified, little is known about how prescribers perceive established programs. This information is critical
to promoting the sustainability of ASPs.

Objective: To identify how prescribers perceive an established pediatric inpatient ASP that primarily utilizes prior authorization.

Methods: We conducted a cross-sectional survey administered from February through June 2017 in a large children’s hospital. The survey
contained closed- and open-ended questions. Descriptive statistics and thematic content analysis approaches were used to analyze responses.

Results: Of 394 prescribers invited, 160 (41%) responded. Prescribers had an overall favorable impression of the ASP, believing that it improves the
quality of care (92.4% agree) and takes their judgment seriously (73.8%). The most common criticism of the ASP was that it threatened efficiency
(26.0% agreed). In addition, 68.7% of respondents reported occasionally engaging inworkarounds. Analysis of 133 free-text responses revealed that
prescribers perceived that interacting with the ASP involved too many phone calls, caused communication breakdowns with the dispensing phar-
macy, and led to gaps between approval and dispensing of antibiotics. Reasons given for workarounds included not wanting to change therapy that
appears to be working, consultant disagreement with ASP recommendations, and the desire to do everything possible for patients.

Conclusions: Prescribers had a generally favorable opinion of an established ASP but found aspects to be inefficient. They reported engaging in
workarounds occasionally for social and emotional reasons. Established ASPs should elicit feedback from frontline prescribers to optimize
program impact.

(Received 7 November 2018; accepted 24 February 2019)

The implementation of antimicrobial stewardship programs
(ASPs) is paramount to the optimization of antibiotic use in
hospitalized children.1,2 Children’s hospitals in the United States
are increasingly implementing stewardship activities. In a 2011
national survey of 38 children’s hospitals, 16 (38%) had a formal
ASP and 15 (36%) were in the process of implementation.3 When
this survey was repeated in 2016 with 52 children’s hospitals,
49 (94%) reported having a formal ASP.4

The urgency surrounding the need for ASPs and the rapid
increase in their number has stimulated research into the barriers
to implementing these programs.5–8 Implementation is stymied by
prescriber resistance due to a fear of threatened autonomy, 9–11

a hierarchical hospital culture,8,12 inadequate information techno-
logy resources,5 lack of dedicated personnel,9 and lack of leadership
support.13 Most research on implementation in antimicrobial
stewardship focuses on the experiences of new programs.We know
less about prescriber perceptions of established ASPs. This infor-
mation is critical to optimizing the ongoing impact of ASPs.

To investigate this issue, we conducted a cross-sectional survey
of prescribers at a large freestanding children’s hospital with one of
the oldest pediatric ASPs in the United States. The objective of
the study was to examine prescriber perceptions of the utility,
efficiency, and value of the ASP.

Methods

Study design, sample, and recruitment

We conducted a cross-sectional survey of physicians and advanced
practice providers (APPs) working at the Children’s Hospital of
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Philadelphia (CHOP). Respondents eligible for inclusion included
all physicians (attending physicians, fellows, and resident physi-
cians) and APPs (ie, certified registered nurse practitioners
[NPs] and physician assistants [PAs]) working at the hospital.

CHOP has had an ASP for 15 years.14 It is primarily a prior
authorization program with >50 targeted formulary antimicro-
bials that require ASP approval prior to use, in addition to all non-
formulary and inhaled antimicrobials. Prescribers are required
to contact the ASP for antimicrobial approval from 7:00 AM to
10:00 PM daily. They are allowed to order all antimicrobials over-
night without approval but must contact the ASP the following
morning for approval of subsequent doses. Approvals are con-
ducted by 2 full-time ASP pharmacists Monday through Friday,
9:00 AM to 5:00 PM. Infectious diseases (ID) fellows perform appro-
vals from 7:00 AM to 9:00 AM and from 5:00 PM to 10:00 PM, Monday
through Friday and on weekends and holidays. Antibiotic appro-
vals are communicated to the pharmacy through a note placed
in the patient’s electronic medical record. Since 2012, the ASP
pharmacists have performed daily audits with feedback for antimi-
crobials administered >72 hours (ie, “time out” recommendation).
Infectious diseases attending physicians provide second review on
antimicrobials that are not approved.

The survey was administered via research electronic data cap-
ture from February through June 2017.15 Respondents were
recruited via e-mail. The survey was voluntary and no incentive
was offered for participation. Reminder e-mails were sent 3 times
during the study period. Respondents were made aware that the
survey was being administered by the CHOP ASP team to inform
improvement work. Because the study was undertaken as a quality
improvement effort, the study was deemed exempt from institu-
tional review board approval.

Survey instrument

Our survey instrument was designed in 2 stages. First, we conducted
formative interviews with 15 prescribers. Second, we reviewed
previous survey research on prescriber perceptions of the ASP.16–19

We identified thematic domains around which we designed our
fixed-response survey questions, including knowledge of the ASP,
perception of antibiotic approval mechanisms, frequency and
reasons for working around ASP approvals, perception of value
of the ASP, perception of communication with ASP staff, and level
of trust in ASP recommendations. Once drafted, we circulated the
instrument to a convenience sample of 7 physicians for comment on
question comprehensibility and length. Modifications were made
based on this feedback. The final instrument included 43 closed-
ended questions, 18 open-ended prompts for respondents to further
elaborate their answer to a closed-ended question, and 4 stand-alone
open-ended questions. Closed-ended questions utilized 4- and
5-point Likert-type scales as well as true/false answer choices
(see supplemental material online for survey instrument). All ques-
tions were optional.

Data analysis

Quantitative data were analyzed using Stata statistical software.20

Descriptive statistics (frequencies, percentages, means, and SDs)
were used to summarize the fixed-response questions. For survey
items that were categorical in nature, clinician responses are
presented as frequencies, and comparisons were made using the
χ2 test of significance at the level of P < .05. We collapsed ratings
of “occasionally” with “rarely” and “strongly agree” with “agree”
and “strongly disagree” with “disagree” for clarity of presentation.

Free-text responses were entered into NVivo 12 software for
analysis.21 Two coders identified recurrent patterns in the data,
developed codes, and applied them across the dataset in a process
of line-by-line document review. Intercoder reliability was periodi-
cally assessed, and disagreements were resolved by consensus.

Results

Respondents

Of 394 recipients, 160 (41%) completed the survey. Of all respon-
dents, 46 (28.8%) were attending physicians, 43 (26.8%) were gen-
eral pediatrics residents, 25 (15.6%) were fellow physicians, and
46 (28.8%) were advanced practice providers. Both general and
subspecialist pediatric providers were well represented, with
37 (21.9%) working in general pediatrics, 27 (23.3%) in the neona-
tal intensive care unit (ICU), 18 (15.5%) in the pediatric ICU,
10 (8.6%) in oncology, 9 (7.8%) in the cardiac ICU, and 8 (6.9%)
in surgery. Most respondents had been working at CHOP between
2 and 5 years (n= 64, 40%) and between 6 and 10 years (n= 30,
18.8%) years. In addition, 14 respondents (8.8%) had worked at
the hospital for >30 years.

Closed-ended questions

Familiarity and interaction with ASP
Almost all of the respondents 140 (89%) reported being familiar or
very familiar with the ASP. According to role, NPs weremore likely
to be unfamiliar with the program than other providers (25% vs 8%
P < .05). Residents and NPs were most likely to confuse the role of
ASP with ID consultation service (29%). Half of the respondents
(51.7%) stated that they use the ASP to determine whether an
ID consultation is necessary.

Perceptions of the value and trustworthiness of ASP
Overall, respondents had a favorable opinion about the value of the
ASP, believing that it provides education to improve antibiotic use,
improves the quality of patient care, improves clinical decision
making, respects their clinical judgment, and facilitates appropri-
ate antimicrobial use (Table 1). Most respondents reported trust-
ing ASP personnel while finding them professional, credible, and
fair. Most respondents (n= 92, 63%) did not feel that the ASP
interferes with their clinical decision making. The most common
criticism of the ASP was that it threatened efficiency (26.0%
agreed).

Working around ASP approval
When asked how frequently they engage in workarounds to
get antibiotics, even if they are against ASP recommendations
(eg, by waiting to order restricted antibiotics until the ASP
went home for the evening), 13 respondents (8.8%) selected
“frequently,” 101 (68.7%) selected “occasionally,” and 33 (22.5%)
reported that they “never” engaged in workarounds.

Open-ended questions

In total, 133 free-text responses were given by 66 respondents.
Comments ranged in length from a sentence to multiple para-
graphs. Systematic analysis revealed insights to further contextu-
alize the responses to the closed-ended questions in 2 salient
domains: (1) perceptions of the causes of inefficiency (mentioned
by 44 respondents) and (2) reasons why prescribers engage in
workarounds to ASP approval (mentioned by 34 respondents).
Exemplar quotations for each domain are included in Table 2.

Infection Control & Hospital Epidemiology 523

https://doi.org/10.1017/ice.2019.47 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2019.47


Inefficiency
When describing their perceptions of inefficiency due to ASP, the
most common criticism was a sense that the approval process
required too many phone calls. Respondents described how the
ASP approval process felt cumbersome at times and generated
excessive phone calls. Needing to make multiple phone calls grew
frustrating for many respondents, especially when they were caring
for a particularly sick patient whom they were anxious about. In
those cases, the wait to receive a phone call back was especially
uncomfortable.

One of the major causes of inefficiency identified by respon-
dents was communication breakdowns between the ASP team
and the dispensing pharmacy. Numerous respondents described
situations in which the ASP team or ID consult service had
approved an antimicrobial but there was a delay in the note reach-
ing the electronic health record. The dispensing pharmacy received
the order but did not see the approval note, so they called the pre-
scriber to verify. This additional phone call was seen as unneces-
sary and annoying.

Workarounds
Respondents identified a number of specific workarounds to ASP
approval that they had engaged in, including repeatedly reordering
48-hour “rule-out” antimicrobials until a patient receives a full
course, “stretching” a patient’s diagnosis to fit one of the ASP
pre-approved indications, waiting until the evening to obtain the
“overnight approval” indication (eg, stealth dosing), ordering a
blood culture to facilitate approval and, for patients who were
soon-to-be discharged, ordering restricted antibiotics to be filled
as an outpatient to avoid the ASP approval process.

In elaborating the reasons why they engage in workarounds,
respondents reported that they did not want to stop antimicrobials
that appeared to be working on critically ill patients despite being
culture negative and accommodating parent request for specific
antimicrobials. Residents and NPs reported that they engaged in
workarounds to satisfy the demands of their attending or specialty
consult service (especially surgery), who may have disagreed with

ASP approval. While many described attempts to negotiate, some-
times they “gave in” and worked around ASP approval tominimize
conflict.

Discussion

We conducted a cross-sectional survey of prescribers at a large
freestanding children’s hospital with an established pediatric
ASP that primarily utilizes prior authorization. Prescribers held
a generally favorable impression of the hospital’s ASP, believing
that it facilitated appropriate antimicrobial use. Respondents did
not perceive that the ASP threatened their autonomy or disre-
spected their clinical judgment. They reported finding ASP person-
nel professional, credible, and trustworthy. Nevertheless, most
respondents reported occasionally engaging in workarounds to
ASP approval. The major critique of the ASP program was ineffi-
ciency. Respondents reported frustration surrounding the number
of phone calls required, communication gaps with the dispensing
pharmacy, and perceived delays in antibiotic administration.
Workarounds occurred largely for social and emotional reasons.

Consistent with previous survey research on prescriber percep-
tions of ASPs, most respondents felt that the program improved
their use of antimicrobials, served a useful educational function,
and improved the quality of patient care.16–18,22,23 Much of the atti-
tudinal research on restrictive ASP interventions, such as prior
authorization, has found that prescribers express concern about
the threat that these interventions posed to their autonomy and
clinical judgement.16–18,22,24 Contention with a hierarchical culture,
facing the social norm of noninterference surrounding prescribing,
and antimicrobial steward discomfort with being thought of as the
“antibiotic police” are oft-cited challenges to the implementation
of restrictive stewardship interventions.25,26 The lack of prescriber
buy-in to restrictive stewardship interventions can lead to work-
arounds such as “stealth dosing,” in which prescribers wait until
the prior approval period has ended for the day to order off-guide-
line or unnecessary restricted antimicrobials.27 Other studies have
documented prescribing clinicians misrepresenting clinical

Table 1. Perceptions of Antimicrobial Stewardship Program

Survey Item
Agree, No.

(%)
Neutral, No.

(%)
Disagree, No.

(%)
Total, No.

(%)a

Positive Statements

The ASP provides knowledge and education that helps improve my antibiotic use. 123 (83.7) 19 (12.9) 5 (3.4) 147 (100)

The ASP helps facilitate appropriate use of antimicrobials. 140 (95.3) 5 (3.5) 0 (0.0) 145 (100)

The ASP improves quality of patient care. 133 (92.4) 10 (6.9) 1 (0.7) 144 (100)

The ASP takes my clinical judgment seriously 104 (72.7) 34 (23.8) 5 (3.5) 143 (100)

The ASP improves my clinical decision-making. 107 (73.8) 37 (25.5) 1 (0.7) 145 (100)

The ASP is professional and cordial when discussing approvals. 135 (95.1) 6 (4.2) 1 (0.7) 142 (100)

I trust the recommendations made by ASP pharmacists. 120 (90.2) 13 (9.8) 0 (0.00) 133 (100)

I trust the recommendations made by ASP ID fellows. 125 (92.6) 9 (6.7) 1 (0.7) 135 (100)

I find the recommendations made by the ID pharmacists in the ASP to be credible and fair. 128 (89.5) 15 (10.5) 0 (0.00) 143 (100)

I find the recommendations made by the ID fellows in the ASP credible and fair. 136 (94.4) 8 (5.6) 0 (0.00) 144 (100)

Critical Statements

The ASP interferes with my clinical decision making. 9 (6.2) 45 (30.8) 92 (63.0) 146 (100)

The ASP reduces my efficiency at work. 38 (26.0) 46 (31.5) 62 (42.7) 146 (100)

aNumbers do not sum to 160 because data were missing for some questions.
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Table 2. Themes in Free-Text Responses and Sample Quotes

Theme Subtheme Sample Quotation

Inefficiency Too many phone calls (1) “There are times when I know I will get approval but I have to go through the motions of making the phone call and it is just another
task on my long list of to-dos.” [Resident]

(2) “Often I get a page from pharmacy that the antibiotics have to be approved even after I have spoken with someone from the ASP because there
is a lag with the note. On a busy day, waiting for a call back to explain my reasoning can be challenging.” [Nurse practitioner]

(3) “ASP approval takes too many phone calls, and I feel like the time spent waiting for callback is often long.” [Resident physician]
(4) “It can be time consuming for a very busy front line clinician to page the team, wait for the call, etc. It’s valuable to have a conversation inmany

cases, but it can be very time-consuming in a busy unit.” [Nurse practitioner]
(5) “I had an oncology kid come in with a sepsis like picture previously having been successfully treated with meropenem and I was told I needed

approval before I could start it and I felt very frustrated because I was very busy with other kids and his admission and he was really sick and it
was delaying his first dose of antibiotics.” [Attending physician]

Miscommunication with dispensing
pharmacy leads to delays

(6) “It does require an extra step and at time the communication between the clinician and the ASP clinicians doesn’t reach the pharmacy
at the same rate. I find the pharmacy staff to be the most frustrating part of the whole process and at many times they delay the
antibiotics reaching the patient in a timely manner.” [Resident physician]

(7) “It feels like there are often delays in dispensing antibiotics even when they have either been approved or do not need approval (ie, overnight)
because pharmacy is concerned about the duration of treatment listed in EPIC [why does that preclude dispensing a dose now?! This happens
all the time!] or because of delays in the consult team writing the approval note. For instance, say your team spoke to a fellow who advised a
treatment with three antimicrobials, so you ordered them : : : but it has been an hour and the note only mentions 2 of them. So your intern
pages stewardship. Stewardship calls back 15 minutes later and tell you to go through the consult service that has already thought about this
patient (you mentioned that to the other interns last week : : :but this intern never remembers. Sigh). So your intern pages the ID fellow. 15
minutes later the fellow calls back from the elevator : : : and 15 minutes later the approval goes in. Then the bedside nurse calls pharmacy.
Then 45 minutes later the patient gets a medicine that was discussed hours ago.” [Attending physician]

(7) “Also, it happens more frequently that there is a breakdown between pharmacy and ID approval stop times so there are many phone calls the
provider has to make—call back pharmacy to see why drug not dispensed, call ID fellow to tell them that stop date was not extended, etc.”
[Resident physician]

Types of
workarounds

Repeat 48 hour rule-out (8) “There are times that we do repeat ‘rule-outs’ where patient ultimately receives a ‘full course’ of antimicrobials without getting official
stewardship approval.” [Attending physician]

Diagnostic stretching (9) “If an attending specifically wants an antibiotic without a pre-approved indication, but there is one that could be stretched to fit the
description then I might use the preapproved indication.” [Resident physician]

Stealth dosing (10) “I’ll wait until it’s overnight to be able to select the ‘one time overnight dose’ indication.” [Resident physician]

Unnecessary blood culture (11) “General surgeon wants 48 hours of post-op coverage for antibiotics even though that goes against ASP recommendations. I have drawn
a blood culture to help get antibiotics.” [Nurse practitioner]

Discharge ordering (12) “Your specialist attending lets you know at 8p that she wants a patient discharged tomorrow with a 14-d course of Augmentin. Target
time for discharge is 9:30 AM so that the patient can get to something early. I might suggest that the patient get her first dose at 6 AM or
just starts the medication as an outpatient so as not to go through the approval process.” [Resident physician]

Reasons for
workarounds

Don’t want to stop something that seems
to work

(13) “Medical team wants to extend antibiotic coverage in a culture negative patient whose hemodynamics seem to have gotten better once
antibiotics were placed. Every time we stop antibiotics, the patient becomes febrile (all cultures are negative) so we reorder for 48-h
coverage.” [Attending physician]

Doing everything possible (14) “CICU attending has a strong preference to cover everything possible for a very sick/dying child with CHD.” [Resident physician]

Parent request (15) “Sometimes we work around ASP approval because a parent has a preference for an antibiotic because of known response/reaction to
another medication.” [Attending physician]

Attending disagrees (16) “Sometimes certain attendings or surgeons insist on specific antibiotics or duration of treatment for more ‘soft call’ sepsis diagnoses.
Asp/ID consult team don’t always agree and it’s up to the frontline clinician to try and manage expectations of the attendings and the
asp/ID teams.” [Nurse practitioner]

(17) “Certain surgical attendings want perioperative antibiotics given even if it not in the current recommendations. As APNs, we are often ‘stuck in
the middle.’ This can be very frustrating and I have developed work arounds to decrease my frustration.” [Nurse practitioner]

(18) “Sometimes an ortho attending is adamant about a patient receiving antibiotics, even though the particular patient may not qualify for any of
the indications. When this happens, if the attending wants the patient on the antibiotic, we attempt a conversation with the attending
regarding why it is recommended not to give the antibiotic, but even after that at times we still end up ordering it.” [Nurse practitioner]
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information to get approval to prescribe the antimicrobials that
they believe are appropriate.28,29

Our study makes 3 key contributions. First, we found that
respondents did not feel that the ASP threatened their autonomy
or disrespected their clinical judgment. ASP personnel were seen as
credible and fair in their approvals; there was a high level of trust in
the recommendations made by the ASP. It is possible that
prescriber fear of threatened autonomy diminishes with ASP
age, as prescribers become more comfortable with the program
over time. Because we do not have data on prescriber perceptions
from the beginning of this ASP, we cannot directly attribute this
attitude to duration of program existence. More experienced,
long-standing ASPs have better uptake of interventions. For
example, as Cosgrove et al. (2012) show in their multicenter study
evaluating the impact of postprescription review and feedback,
institutions with established and well-resourced ASPs decreased
antimicrobial use significantly whereas institutions with less
well-established ASPs did not.30 More research is needed to inves-
tigate changing perceptions toward ASPs over time, the factors that
shape these perceptions, and their impact on program outcomes.

Second, we found that despite not feeling that their auto-
nomywas threatened by the ASP, prescribers still engaged in work-
arounds to evade the restrictions of prior authorization. Working
around the ASP guidelines is largely conceptualized as a problem of
prescriber resistance that emerges from a feeling that their
autonomy is being threatened.25 Our study illustrates that work-
arounds can persist even when prescribers are supportive of an
ASP, an important issue to consider when evaluating a program.
Free-text analysis revealed that the reasons given by prescribers
for workarounds are more nuanced than an outright rejection of
being told what to do by an outsider. Our respondents described
several social and emotional influences that shape their decision to
work around prior authorization: their sense of obligation to
patients, managing their own fear related to clinical uncertainty,
and being “stuck in the middle” between a superior and the
ASP guidelines. Our respondents described making decisions in
a system characterized by competing priorities, the navigation of
which required attention to goals beyond the optimization of anti-
microbial use.31–33

The third contribution of our study is that it highlights the
importance of efficiency as it relates to the implementation of
ASP interventions. Two previous studies have found that prescrib-
ers perceive ASP interventions to be too time-consuming.10,16 Our
study provides more detail on prescriber experiences of ineffi-
ciency. The repeated phone calls required to obtain approval were
seen as burdensome, especially in the context of a busy day in
which preapproval becomes one of many logistic hurdles clinicians
face in providing care to their patients. Our respondents also iden-
tified occasional problems in communicating about prior authori-
zation between the dispensing pharmacy and the ASP team. Both
excessive phone calls and communication breakdowns are logisti-
cal challenges that can be addressed through thoughtful modifica-
tions to ASP procedures.

Although our study has limited generalizability because it was
conducted at a single institution, our findings have relevance
for ASPs in other settings. CHOP has a particularly restrictive
ASP, with prior authorization as the main intervention. Most hos-
pitals use a combination of strategies, with postprescription review
and feedback as the primary approach.3,34,35 Both of these interven-
tions communicate recommendations about antimicrobials in
either a restrictive or persuasive manner. Our findings suggest that
the way this communication is incorporated into the everyday

workflow of frontline prescribers is critical to their perception
of the value of the program and, ultimately, to their level of
engagement with ASP recommendations. This factor is likely to
be important in hospitals that use both restrictive and persuasive
interventions. Although we conducted this study in a pediatric
hospital, many of the social dynamics we identified, including
deference to senior colleagues, prescribing for emotional reasons
and frustration with inefficient communication mechanisms, have
been reported across many types of healthcare settings.25

Our study demonstrates the value of investigating prescriber
perceptions of established ASPs both in generating knowledge
of how clinicians think about stewardship and in identifying
process defects that can be addressed through systems redesign.
Established ASPs should incorporate periodic “end user” assess-
ments of program activities to determine areas in which improve-
ment is needed. In general, there is a dearth of research on factors
that influence sustainability in antimicrobial stewardship, despite
this being identified as a critical challenge to the field of healthcare
improvement.36

Our study has several limitations. We were unable to assess
response bias, and we did not have information on the character-
istics of those who chose not to take the survey. Our survey instru-
ment was not validated. Also, the number of respondents working
in different clinical settings within the hospital were too small to
permit meaningful comparisons, an analysis that could provide
valuable insight. Despite these limitations, our relatively robust
response rate and the iterative process we utilized to design our
survey indicate that we have captured a meaningful range of
responses.

This survey investigated the perceptions that prescribers held
toward an established pediatric ASP that utilizes prior authoriza-
tion. Respondents held the ASP in high regard and believed that it
improved the quality of patient care. The primary critique of the
prior authorization process was that it is inefficient. Engagement
with prescribers via surveys that assess perceptions can identify
areas for improvement to ensure that long-standing ASPs have
maximum impact.
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