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Background: Nurses are key in implementing antibiotic stewardship; however, standardized processes are
lacking.
Methods: This feasibility study tested implementation of a nurse-driven antibiotic engagement tool (AET)
that addressed antibiotic indication, duration, discontinuation, and intravenous to oral conversion. An inves-
tigator-developed survey measured nurse satisfaction, confidence, and understanding of antibiotic plan of
care among 4 clinical units. Mann-Whitney U was used to compare differences between time periods. Non-
parametric summary distributions assessed AET use.
Results: Results from 121 surveys were available; 71 (36%) presurvey, 50 (24%) postsurvey. Thirteen regis-
tered nurses reported satisfaction or agreement with AET use: (1) ease (median: 4 [2.25, 4]); (2) time
(median: 4 [3.5, 4.5]); (3) helped facilitate asking questions (median: 4 [3, 4]); (4) helped find antibiotic infor-
mation (median: 4 [2.5, 4]); and (5) increased confidence in antibiotic discussions (median 4 [3, 4]). Planned
duration of antibiotic therapy was unclear to nurses 13.9% of the time with nurses identifying duration dis-
crepancies in 22.8% of submitted AETs.
Conclusions: The AET promoted interprofessional conversation. Use was higher in settings where leaders and
nurse influencers were involved in stewardship promotion. Clarifying antibiotic duration is a prime area for
future nursing antibiotic stewardship efforts.
© 2020 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.
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Recommendations from the Centers for Disease Control and Pre-
vention and the American Nurses Association identify staff nurses as
critical players in the antibiotic stewardship movement, though their
role is not established nor well-defined.1 Nurses are the largest cadre
in healthcare, with significant influence on care, and should play a
key role in assuring that antibiotic stewardship processes are inte-
grated into practice. Nurses are uniquely positioned to deploy stew-
ardship strategies across the health care continuum and serve as a
central hub for care integration which directly influence
antimicrobial prescribing. Four nursing activities have previously
been identified as crucial to improving use and optimization: (1) clar-
ifying antibiotic indication and assuring the desired antibiotic dura-
tion is administered, (2) discontinuing the antibiotic at the desired
end of therapy, (3) obtaining specimens for microbiology testing, and
(4) identifying opportunities to convert from intravenous (IV) to oral
(PO) therapy where appropriate.1,2
BACKGROUND

Despite calls to enlist nurses into the antibiotic stewardship activ-
ities, there is a knowledge gap of how to successfully integrate this
process. Several studies revealed that nurses acknowledge their role
in stewardship and are confident to perform practices supporting
stewardship, yet education is sparse, and they feel dissatisfied when
their participation is limited by a lack of involvement in antibiotic
decisions.3-7 Furthermore, organizational safety culture has been
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Fig 1. ADIOS antibiotic engagement tool.

ARTICLE IN PRESS

2 E. Monsees et al. / American Journal of Infection Control 00 (2020) 1−7
shown to inhibit nurse participation despite nurses’ strong desires to
participate as frontline stewards.8

The primary aim of this study was to implement a nurse-driven
antibiotic engagement tool (AET) that addresses 4 critical activities in
antibiotic optimization: (1) clarifying antimicrobial indication, (2)
examining duration, (3) discontinuing therapy, and (4) converting
from IV to PO therapy.3,9,10 The secondary aim was to evaluate the
effectiveness the ADIOS AET on nurses’ confidence, satisfaction, and
understanding of antibiotic plans of care on 4 participating units to
evaluate the feasibility of the implementation.

METHODS

Design and setting

Four clinical units from 3 not-for profit hospitals located in 1 cen-
tral United States metropolitan area participated in this study. Hospi-
tal A is a 367-bed, free-standing pediatric academic medical center.
Hospital B (226-bed) and Hospital C (451-bed) are adult, community
hospitals. All hospitals have active antimicrobial stewardship pro-
grams and electronic medical record (EMR) systems, which contain
medication administration records (MAR). All 3 hospitals have man-
datory antimicrobial indications and durations translated as ordered
discontinuation dates on the MAR.

The investigator-developed AET was designed by multispecialty
nurses to overcome challenges associated with exchanging informa-
tion between services, disciplines, and facilities. Two antimicrobial
stewardship program pharmacists, an infectious diseases physician, a
hospitalist, a nurse researcher, 4 frontline medical/surgical nurses,
and 7 operational leaders collaborated to identify key components
for assessing antibiotic use and incorporated those details into the
AET. Key information evaluated included 5 basic principles for an
antibiotic assessment where each letter formed the successive parts
of the acronym “ADIOS” (Fig 1): (A) presence of an antimicrobial, (D)
planned (ie, prescriber desired stop date) and ordered (ie, discontinu-
ation date on MAR) duration, (I) indication, (O) transition from intra-
venous to oral, and (S) summary of any additional nursing
observations (eg, sluggish line). Multiple iterations of the AET were
evaluated by nurses represented on the interdisciplinary group to
assure content was winnowed to the 5 essential elements and an
acceptable length. Corresponding education was developed and pre-
sented on the reverse side of the ADIOS AET to help guide the user
through the assessment (Fig 2). The general format of the AET was
modeled after the Kamishibai cards (K-cards), used in Lean method-
ology to aid in practice audits.11 This approach has been used in infec-
tion control to prevent central line-associated bloodstream
infections.11 After the K-card prototype was prepared, 2 pharmacists
and 2 infection preventionists reviewed the AET and educational con-
tent with stakeholders in their respective facilities for consensus.
Modifications were incorporated into a final AET for adult and pediat-
ric sites.

AET collection

Based on the recommendations of the interdisciplinary group, a
pre-post intervention design was selected and focused on communi-
cation of antibiotic information (ADIOS) during care activities, in par-
ticular patient care transitions. Care transitions were operationally
defined as: (1) a transfer of a patient’s care between services, (2) a
patient admission, and (3) a patient discharge. The AET was trialed
on each unit for 6 weeks. Nurses who participated in the interdisci-
plinary group recommended providing the ADIOS AET and inviting
nurses to complete it for each patient who was receiving an antimi-
crobial and record the type of transition. Paper copies of the AET
were available on the nursing units as an available resource; use and
submission were per nurse discretion. For this study, AET use was
defined as a nurse’s report of using any of the 5 elements on the
ADIOS AET. Paper copies of the ADIOS AET were collected at Hospital
A and B, if submitted voluntarily by the nurse completing the form.
Paper copies were collected and analyzed by reviewers at hospital A



Fig 2. ADIOS antibiotic engagement tool education.
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and B. Hospital C elected not to use paper copies, rather the AET was
laminated on the nurses’ bedside charting station to serve as a con-
versation tool; therefore, data collection and analyses were not
included for this site. All sites underwent a review and approval by
either an Institutional Review Board or an internal quality improve-
ment council and were approved to participate in this study.
Survey design

To evaluate the effectiveness the ADIOS AET on nurses’ confi-
dence, satisfaction, and understanding of antibiotic plans of care, the
team developed an anonymous survey using the web-based Research
Electronic Data Capture application to collect data from nurses a
month prior (“pre-survey”) and a month after (“post-survey”) they
were exposed to the intervention.12 Pre- and postsurvey responses
were not matched. Survey data were collected only from nurses who
reported to be direct care registered nurses or licensed practical
nurses and were collected from all 3 hospital sites.

The presurvey contained 20 questions that focused on nursing
confidence and communication regarding stewardship practices. The
instrument was modeled from 2 recent stewardship studies describ-
ing nursing practices that impact stewardship processes and antibi-
otic prescribing.3,9 Nurses were asked 8 questions on their
confidence performing a number of nursing practices (eg, assessing
for an adverse drug reaction) and 7 questions regarding antibiotic
stewardship communication and understanding of antibiotic plans of
care. All confidence and communication questions were scored using
a 5- point Likert-scale to measure perceived confidence or agree-
ment. Higher scores indicated more confidence or better communica-
tion. Five demographic questions were included to evaluate
experience and education.

The post-survey had 35 questions, including the same 15 confi-
dence and antibiotic plan questions and the 5 demographic questions
from the pre-survey. Nurses were also asked if they used the AET at
least once, and if so, 13 additional questions addressed whether the
AET improved nurses’ understanding of the antibiotic plan of care,
general use (eg, time to use and frequency), and satisfaction with the
tool. Data were collected on the nurses’ opinions of communication
openness among teams, which is defined as the freedom to ask ques-
tions or speak up when in the presence of those with more authority,
and were modified questions from the Agency for Healthcare
Research and Quality Hospital Survey on Patient Safety Culture. Two
of the 13 questions assessed when the nurses used the tool, either
during shift-to-shift handoffs or patient transfer. Nurses were
encouraged to elaborate on the ADIOS AET or antibiotic stewardship
practices in 2 corresponding free text comment fields.

Each site coordinator was provided talking points about the sur-
vey to market the study to colleagues. The recruitment e-mails
included the informed consent process and online survey link. Each
survey remained open for 1 month, and 2 reminder emails were sent.

Analysis

The pre-and post-survey summary distributions of the 8 general
stewardship questions and 7 confidence questions were calculated
and the Mann-Whitney U test was used to compare differences
between time periods. The proportion of ADIOS AET use was calcu-
lated for several demographic features (eg, time since graduation,
time worked at hospital, highest degree, and shift), and distributions
were compared using Pearson’s chi-square test. Non-parametric
summary distributions of the satisfaction with the ADIOS AET, as well
as frequency of AET use, was assessed during antibiotic use, handoffs,
and patient transfers and is reported for nurses who used the AET.
Free-text comments were reviewed to inform future study. All analy-
ses were completed using SPSS, version 25.0.

RESULTS

Completed AETs

Seventy-nine AETs were completed and voluntarily returned
(Table 1). Hospital B demonstrated the greatest frequency with tool



Table 1
Completed AET responses

AET responses
(N = 79)

Unit
Hospital A Unit 1 4 (5.1%)
Hospital A Unit 2 14 (17.7%)
Hospital B 61 (77.2%)
Hospital C 0 (0%)

Transition type
Shift-to-shift 52 (75.4%)
Patient transfer 12 (17.4%)
Other 5 (7.2%)

Planned stop date
Yes 50 (63.3%)
No 18 (22.8%)
Couldn't find in MAR 11 (13.9%)

Documented Indication
Yes 73 (97.3%)
No 2 (2.7%)

Consistently eating
Yes 59 (76.6%)
No 14 (18.2%)
I don't know 4 (5.2%)

Able to take meds
Yes 69 (95.8%)
No 3 (4.2%)

AET, antibiotic engagement tool; MAR, medication administration records.

Table 2
Respondent demographics

Presurvey
(N = 71)

Postsurvey
(N = 50)

P value

Hospital .756
Hospital A 51 (71.8%) 33 (66%)
Hospital B 12 (16.9%) 11 (22.0%)
Hospital C 8 (11.3%) 6 (12.0%)

Time since graduating
from nursing school

.989

Less than 1 year ago 3 (4.3%) 2 (4.0%)
1-5 years ago 26 (37.1%) 20 (40.0%)
6-10 years ago 16 (22.9%) 10 (20.0%)
11-15 years 7 (10.0%) 6 (12.0%)
More than 15 years ago 18 (25.7%) 12 (24.0%)

I have worked at this hospital .934
Less than 5 years 37 (53.6%) 24 (48.0%)
5-10 years 15 (21.7%) 13 (26.0%)
11-15 years 5 (7.2%) 4 (8.0%)
More than 15 years 12 (17.4%) 9 (18.0%)

Highest degree .601
RN diploma 0 (0.0%) 1 (2.0%)
RN assoc. 11 (15.7%) 6 (12.0%)
RN BSN 46 (65.7%) 36 (72.0%)
Master's 12 (17.1%) 7 (14.0%)
Other 1 (1.4%) (0.0%)

Shift worked .252
Nights 29 (41.4%) 26 (52.0%)
Days 41 (58.6%) 24 (48.0%)
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use (77.2%). An overwhelming majority of nurses (97.3%) knew why
the patient was actively receiving an antibiotic. Planned duration of
antibiotic therapy was unclear to nurses 13.9% of the time with
nurses identifying duration discrepancies in 22.8% of submitted AETs.
Nurses commented that they were unclear about the duration when
multiple antibiotics were ordered.

Survey respondents

A total of 197 (114 fromHospital A, 22 fromHospital B, and 61 from
Hospital C) and 209 (123 from Hospital A, 25 from Hospital B, and 61
from Hospital C) nurses were invited to participate during the pre- and
postsurvey, respectively. The pre-post differences in the number of eli-
gible subjects resulted from normal nurse turnover and staffing varia-
tions. A total of 121 participants (71 presurvey, 50 postsurvey)
completed the survey. Of these, 2 did not select registered nurses or
licensed practical nurses and were removed from the analysis. The
overall response rate for the presurvey was 36% (71 nurses), whereas
the post-survey had a 24% response rate (50 nurses). The response rate
varied during the presurvey and postsurvey; however, the participant
distributions by hospital did not change (Table 2). The majority of
nurses in the presurvey (n = 37) and postsurvey (n = 24) had been
working at the hospital for less than 5 years. Approximately 85% of
respondents had a baccalaureate or master’s degree in nursing.

Understanding and confidence

Pre-survey results demonstrated nurses strongly agreed in under-
standing the importance of assuring that cultures were obtained
before antibiotics are initiated (median: 5 [interquartile range (IQR):
4, 5]) (Table 3). However, nurses tended to report lower confidence
identifying wrong antibiotics dosing (presurvey median: 3.5 [IQR: 2,
4]). The distribution increased in the following postsurvey confidence
and agreement responses: (1) they are knowledgeable about antibi-
otic stewardship (median: 4 [IQR: 4, 4]), (2) satisfied with the
exchange of information with pharmacists (median: 4 [IQR: 4, 5]),
and (3) have a good understanding of where to find antibiotic infor-
mation within the patient’s medical record (median: 4 [IQR: 4, 4]).
Differences in the distributions between time periods were not con-
sidered statistically significant.

Reported AET use

In the post-survey, 13 of 50 nurses (26%) reported using the AET
(Table 3). Nurse unit and educational level were significantly related
to AET use. Among those 13 nurses who reported using the tool,
they: (1) were satisfied with the ease of tool use (median: 4 [IQR:
2.25, 4]), (2) were satisfied with the amount of time it took to use the
tool (median: 4 [IQR: 3.5, 4.5]), (3) agreed the tool helped them to ask
questions when something did not seem right (median: 4 [IQR: 3, 4]),
(4) agreed that the tool helped them to develop a better understand-
ing of where to find antibiotic information in the medical record
(median: 4 [IQR: 2.5, 4]), and (5) were more confident to be involved
in antibiotic discussions (median 4 [IQR: 3, 4]) (Table 4). Nurses
reported using the AET more frequently for nurse-to-nurse handoffs
(30%) rather than when transferring patients (7.7%).

DISCUSSION

This multisite study engaged direct care nurses in the deployment
of an antibiotic assessment tool to address 4 points of antibiotic opti-
mization during care transitions with the primary aim being to test
the implementation followed by examining nurse confidence, satis-
faction, and understanding of antibiotic plans to evaluate the feasibil-
ity of the implementation. Three noteworthy findings were identified
through the course of the study. First, nurses identified discrepancies
in antibiotic stop dates. Second, nurses found the ADIOS AET to help
ask questions and improve confidence to be involved in antibiotic
discussions. Finally, AET use varied by hospital unit. Anecdotally, the
study team observed that units who used the AET more frequently
had a higher level of leadership involvement.

Although antibiotic duration has been identified as an opportunity
for nurses to steward by confirming the intended duration is actually
occurring, determining intended antibiotic duration can be challeng-
ing.13,14 As Merrill et al. has identified, rarely will nurses, even those



Table 3
Nurse Antibiotic Stewardship (AS) understanding and performance confidence

Presurvey Postsurvey

Responses Median [IQR] Responses Median [IQR] P value

General Understanding of AS Questions (1=''Strongly Disagree''; 2=''Disagree'';
3=''Neutral''; 4=''Agree''; 5=''Strongly Agree'')

I am knowledgeable about antibiotic stewardship. 69 4 [3, 4] 50 4 [4, 4] .154
When I talk with other nurses, I am generally satisfied

with the exchange of antibiotic information.
67 4 [3, 4] 49 4 [3, 4] .953

When I talk with providers, I am generally satisfied
with the exchange of antibiotic information.

69 4 [3, 4] 50 4 [3, 4] .854

When I talk with pharmacists, I am generally satisfied
with the exchange of antibiotic information.

70 4 [4, 4] 50 4 [4, 5] .257

In general, I feel like I have a good understanding of
where to find antibiotic information within
a patient's medical record.

70 4 [3, 4] 49 4 [4, 4] .29

In general, I feel like I have a good understanding of
the antibiotic plan of care.

70 4 [3, 4] 50 4 [3, 4] .991

I would like more information about antibiotic stewardship
including how it may impact the clinical care I provide.

69 4 [3, 4] 49 4 [3, 4] .217

Nurse Confidence with ASP activities (1=''Not Confident''; 5=''Very Confident'')
Assuring that cultures (ie, urine, blood, etc.)

are obtained before antibiotics are initiated
68 5 [4, 5] 50 5 [4, 5] .655

Evaluating the need for continued antibiotic use
to see if the treatment is still necessary

69 4 [3, 4] 50 4 [3, 4] .668

Assessing for a history of an adverse drug reaction 69 4 [4, 5] 50 4 [4, 5] .562
Identifying a wrong antibiotic dose 70 3.5 [2, 4] 50 3 [2, 4] .277
Notifying the provider/pharmacist of a wrong antibiotic dose 70 4 [3, 5] 50 4 [2.75, 4] .651
Assessing for potential adverse events associated with antibiotic use 70 4 [3, 5] 50 4 [3.75, 5] .566
Collaborating with providers/pharmacists about

transitioning antibiotic route from IV to PO
70 4 [3, 4.25] 49 4 [3, 5] .305

Educating patients and/or families about the importance of taking
antibiotics correctly to reduce bacterial resistance and expected side effects

70 4 [4, 5] 50 4 [4, 5] .503

IQR, interquartile range.
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with baccalaureate (BSN) degrees or higher, question the antibiotic
choice, dose, route, or duration.13 In fact, in this study, 30% of BSN-
prepared nurses reported that they have given an antibiotic they
thought was inappropriate. Within the present study, over a third of
Table 4
Antibiotic Engagement Tool (AET) Usage by experience and education

Did not use
AET (N = 37)

Used AET
(N = 13)

P value

Hospital* .006
Hospital A Unit 1 8 (22.9%) 1 (8.3%)
Hospital A Unit 2 19 (54.3%) 2 (16.7%)
Hospital B 4 (11.4%) 7 (58.3%)
Hospital C 4 (11.4%) 2 (16.7%)

Time since graduating
from nursing school

.686

Less than 1 year ago 1 (2.7%) 1 (7.7%)
1-5 years ago 16 (43.2%) 4 (30.8%)
6-10 years ago 6 (16.2%) 4 (30.8%)
11-15 years 5 (13.5%) 1 (7.7%)
More than 15 years ago 9 (24.3%) 3 (23.1%)

I have worked at this hospital .626
Less than 5 years 17 (45.9%) 7 (53.8%)
5-10 years 9 (24.3%) 4 (30.8%)
11-15 years 4 (10.8%) 0 (0%)
More than 15 years 7 (18.9%) 2 (15.4%)

Highest degree .007
RN Diploma 1 (2.7%) 0 (0%)
RN Assoc. 1 (2.7%) 5 (38.5%)
RN BSN 30 (81.1%) 6 (46.2%)
Master's 5 (13.5%) 2 (15.4%)

Shift worked .424
Nights 18 (48.6%) 8 (61.5%)
Days 19 (51.4%) 5 (38.5%)

AET, antibiotic engagement tool.
*One respondent did not indicate hospital unit.
the nurses reported either not knowing the antibiotic duration or
identified a discrepancy between the ordered discontinuation date
and the desired stop date. A concerning finding, especially when
applied to the context of care transitions. Informed antibiotic com-
munication may be a future area where nurses can meaningfully
intervene.

These transitions in care are a ubiquitous problem for all patients
because antibiotic information is often unavailable or difficult to
locate, leaving nurses uncertain of the therapeutic plan and reluctant
to intervene on appropriate use.15 This AET demonstrated some util-
ity in assessing antibiotic use; however, future modifications should
increase operability when the duration is unclear or unknown to pro-
mote action and decision-making among the clinical team, similar to
findings reported from Ha and colleagues.16 Several nurses added the
diagnoses to the AET or in the comment fields, which may suggest
specific patient information may be useful in future editions. Nurses
also expressed more confusion in cases of polypharmacy; therefore,
when several antibiotics are ordered, clarity around the antibiotic
plan and duration are essential.

Nurses in this study reported the ADIOS AET helped guide ques-
tions about antibiotic therapy, and it improved their confidence to be
involved in discussions about therapeutic plans. The goal for includ-
ing communication questions from the Agency for Healthcare
Research and Quality was to help ascertain whether the ADIOS AET
stimulated nurses to question when something did not seem right
and whether the AET promoted collaboration with those with more
authority.3,8,9 Nurses may be reluctant to engage in conversations
about antibiotic plans of care, especially if they perceive a knowledge,
status, or power differential between nurses and prescribers or phar-
macists. Questioning antibiotic orders can be perceived as challeng-
ing; therefore, it was important that the ADIOS AET was viewed as a
conversational tool, rather than as a mechanism to police prescriber
behavior which could fracture interprofessional relationships.9,17



Table 5
Antibiotic Engagement Tool (AET) Impressions among nurses who reported use

Level of agreement (1=''Strongly Disagree''; 2=''Disagree''; 3=''Neutral''; 4=''Agree''; 5=''Strongly Agree'') −median [IQR] Nurses (N = 13)Median [IQR*]

Satisfied with the ease of using the ADIOS 4[2.25,4]
The amount of time it took for me to use the ADIOS tool was reasonable 4 [3.5, 4.5]
The ADIOS tool improved my understanding why the patient was receiving antibiotic therapy 3 [3, 4]
The ADIOS tool was useful for conveying antibiotic information between nurses 3.5 [2.25, 4]
The ADIOS tool was useful for conveying antibiotic information to providers/pharmacists 3 [3, 4]
The ADIOS tool was useful for conveying antibiotic information during the transfer of patients 3 [2.5, 4]
The ADIOS tool helped me to collaborate with providers/pharmacists on the antibiotic plan of care 3 [3, 4]
The ADIOS tool helped me to ask questions about antibiotic therapy when something didn't seem right 4 [3, 4]
The ADIOS tool helped me to develop a better understanding of where to find antibiotic information within a patient's medical record 4 [2.5, 4]
When using ADIOS, I felt confident to be involved in antibiotic discussions 4 [3, 4]

Tool use Frequency (percent)

Frequency of ADIOS tool use for when a patient was on an antibiotic
0 0 (0%)
1-5 5 (38.5%)
6-10 4 (30.8%)
11-15 0 (0%)
16-20 3 (23.1%)
>21 times 1 (7.7%)

Frequency of ADIOS tool use for nurse-to-nurse or shift-to-shift handoffs
0 7 (53.8%)
1-5 2 (15.4%)
6-10 3 (23.1%)
11-15 0 (0%)
16-20 0 (0%)
>21 times 1 (7.7%)

Frequency of ADIOS tool use when transferring patients
0 12 (92.3%)
1-5 0 (0%)
6-10 0 (0%)
11-15 0 (0%)
16-20 0 (0%)
>21 times 1 (7.7%)

AET, antibiotic engagement tool.
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Abbas and colleagues reported a similar finding in a recent publi-
cation where 67.3% and 69.8% of the 159 nurse respondents identified
scope of practice and physician pushback respectively, as barriers to
nursing stewardship participation.7 To minimize prescriber interrup-
tions with AET use, facilities recommended nurses route questions
about antibiotic therapies to unit pharmacists, as the prescribers and
pharmacists leverage established communication structures when
determining therapeutic choices. While the AET was not designed to
mitigate all communication challenges between teams, it does offer a
cursory, yet standard, overview of key antibiotic details of which
each member of the care team should have knowledge.

Findings from this study reiterate that nurse leaders are crucial to
establishing unit-based and organizational patient safety priorities
and setting the strategic direction, so clinical teams can operational-
ize those objectives.18 Hospital B provided evidence to this effect.
Approximately half of the nurses participated in the pre and post sur-
vey, and the majority of completed AET submissions were credited to
Hospital B, a smaller community hospital. Without an Institutional
Review Board, hospital leaders elected to engage in this project as a
quality improvement initiative. The nurse leader and infection pre-
ventionist frequently rounded and encouraged staff to participate. An
area for further exploration is messaging the critical importance and
necessary leveraging of resources to promote the involvement of
nurses at every organizational level in order to create a systematic,
engaged workforce.19

A strength of this study was the intentional collaboration with
nurses from multiple hospitals to ensure the approach was meaning-
ful and relevant to the participating sites. Direct care and operational
leaders were involved in each aspect of the study design, survey
development, AET design and implementation. However, this study
has several limitations to acknowledge.

As a feasibility study, the interest was regarding usage and satis-
faction; therefore, survey responses were not matched. Future stud-
ies should include matched pre-post measures, which would
strengthen the assessment of changes following the implementation
of the AET. The overall response rates, both pre- and post-implemen-
tation were relatively low. Additionally, given the voluntary nature,
nurses potentially used the tool without writing their experience or
may have opted to use the tool and not submit the AET for analyses.
This study was initiated during the summer when viral respiratory
agents are lowest and nurse staffing shortages are minimized; how-
ever, this is often the time of year most conducive for nurses to take
family leave. The survey and use of the AET was voluntary, coupled
with the variable response rates, thus it may not represent all and
could reflect those with a stewardship interest.

CONCLUSIONS

The recent focus on direct care nurses in improving antibiotic use
is promising, and they certainly have a key role in assuring the pro-
gression of the antibiotic stewardship process, particularly in practice
settings where infectious disease experts are lacking. Through a
highly collaborative work process, this study identified that antibiotic
duration is an area where nurses can intervene during care transi-
tions and, when provided, tools may foster productive, engaged con-
versations between clinical teams. Additionally, operational and
direct care nurse leaders are essential to the design and use of inno-
vative nurse-driven tools to help convey the essential components of
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an antibiotic assessment. To further commitments that stewardship
is a shared enterprise, future research should continue to focus on
the development of communication approaches that empower a full
complement of professionals that are willing and welcomed to speak
up about antibiotic use.
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