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Abstract

Background: Urine-culture diagnostic stewardship aims to decrease misdiagnosis of urinary tract infections (UTIs); however, these
interventions are not widely adopted. We examined UTI diagnosis and management practices to identify barriers to and facilitators of
diagnostic stewardship implementation.

Methods: Using a qualitative descriptive design, we conducted semistructured interviews at 3 Veterans’ Affairs medical centers. Interviews
were conducted between November 2021 and May 2022 via Zoom videoconferencing using an interview guide and visual prototypes of
proposed interventions. Interviewees were asked about current practices and thoughts on proposed interventions for urine-culture ordering,
processing, and reporting. We used a rapid analysis matrix approach to summarize key interview findings and compare practices and
perceptions across sites.

Results: We interviewed 31 stakeholders and end users. All sites had an antimicrobial stewardship program but limited initiatives targeting
appropriate diagnosis and management of UTIs. The majority of those interviewed identified the importance of diagnostic stewardship.
Perceptions of specific interventions ranged widely by site. For urine-culture ordering, all 3 sites agreed that documentation of symptomology
would improve culturing practices but did not want it to interrupt workflow. Representatives at 2 sites expressed interest in conditional urine-
culture processing and 1 was opposed. All sites had similar mechanisms to report culture results but varied in perceptions of the proposed
interventions. Feedback from end users was used to develop a general diagnostic stewardship implementation checklist.

Conclusion: Interviewees thought diagnostic stewardship was important. Qualitative assessment involving key stakeholders in the UTI
diagnostic process improved understanding of site-specific beliefs and practices to better implement interventions for urine-culture ordering,
processing, and reporting.

(Received 29 January 2023; accepted 23 April 2023; electronically published 10 July 2023)

Overreliance on urine culture results in the absence of clinical signs
and symptoms of infection has led to an epidemic of unnecessary
antimicrobial use for asymptomatic bacteriuria (ASB).1,2 With the
exception of select populations, guidelines recommend against
antibiotics for ASB and treatment can lead to substantial harms,
such as C. difficile infection, adverse drug events, and selective
pressure, leading to antimicrobial resistance.3–6 Diagnostic
stewardship, with interventions targeted at culture ordering,
processing, and reporting, is an emerging strategy to improve
urinary tract infection (UTI) diagnosis.7,8

Studies of diagnostic stewardship interventions to limit the
overdiagnosis and overtreatment of UTIs have targeted various
stages of the diagnostic process.8–10 These interventions have led
to significant decreases in unnecessary culturing and antimicro-
bials. These studies typically involve modifying only 1 step in the
diagnostic process, and they describe research related to a quality
improvement initiative, thus limiting generalizability.
Importantly, most were performed without careful attention to
implementation needs. Given these limitations, we conducted a
modified-Delphi expert panel to identify best practices for urine-
culture diagnostic stewardship.11 Optimal implementation of
these best practices, however, has not been described.

In this study, we assessed current practices and stakeholder
perceptions of proposed urine-culture diagnostic stewardship
interventions as part of a user-centered design process. We sought
to refine intervention tools with end-user feedback to promote
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acceptance and sustained practice change as part of implementation
in real-life settings.

Methods

Overall study design and sample

We used a qualitative descriptive design to better understand local
practices and to assess perceptions of potential interventions
related to the diagnostic pathway and diagnostic stewardship
interventions for UTIs at participating Veterans’ Affairs Medical
Centers (VAMCs).12 Based on our previously published modified-
Delphi expert guidance, interventions and associated tool
prototypes were selected and developed within each of the 3
phases of urine-culture ordering, urine-culture processing, and
urine-culture reporting.11 The urine-culture ordering intervention
consisted of informational nudges and required documentation of
UTI signs and symptoms. An informational nudge is a tool used
across many disciplines, originally in behavioral economics, to
guide decision making while maintaining autonomy and often
include framing the choice using positive and negative aspects of
the decision.13,14 The urine-culture processing intervention
focused on conditional urine culturing based on predefined
urinalysis (UA) criteria of >10 urine white bloods cells per high-
powered field (WBC/hpf).11 The proposed urine-culture reporting
interventions consisted of a nudge comment and selective
antimicrobial reporting, such as cascade reporting.

We chose 3 geographically diverse VAMCs in which to
implement this series of diagnostic stewardship interventions.
These 3 sites did not have these interventions in place at the time of
the study. A site-specific project lead who specialized in Infectious
Diseases, Infection Prevention, and/or Antimicrobial Stewardship
(AMS) was identified at each site prior to study initiation. In
addition to serving as a key informant, each site-specific project
lead helped to identify other potential interviewees directly or
indirectly involved in the UTI diagnostic process. This purposeful
sampling was used to access a focused group of key decision
makers and stakeholders.

Recruitment

Using the list of names provided by each site-specific lead, we
recruited a mix of stakeholders for interviews. These included
frontline healthcare providers in various practice settings (ie,
emergency department, acute care, home-based primary care,
long-term care, and surgery), such as physicians and nurse
practitioners, and those involved in urine-culture ordering, sample
processing and/or antibiotic prescribing. All participants were
employed at one of the selected study sites. Recruitment
procedures included sending e-mails to solicit participation and
up to 3 additional follow-up emails, as needed.

Intervention tool prototypes

Through work with the local Baltimore VA Medical Director of
Informatics, we created prototype intervention tools for urine-
culture ordering (Fig. 1) and reporting (Fig. 2) compatible with the
VA Computerized Patient Record System (CPRS). We shared
these low-fidelity visual display prototypes during each interview
and encouraged end users to think aloud about using the tool in
daily practice, including functionality from the user’s perspective,
what type of prerequisite knowledge would be needed to use the
tool, and whether there were design elements that would improve
tool usability.15,16 3 different prototypes for both ordering and

reporting were available for comparison. For the processing phase,
a prototype conditional urine-culturing workflow algorithm and
criteria for a conditional reflex culture were also presented in visual
form. The interviewees were asked for their opinion about the
proposed process, terminology to describe the process, and the
specified criteria.

Data collection

The multidisciplinary research team, which included expertise in
antimicrobial stewardship, infectious diseases, epidemiology, and
qualitative research, developed a semistructured interview guide
(Supplemental Appendix 1 online). The guide focused on determin-
ing current urine-culturing and treatment decision practices, aswell as
perceptions of the proposed interventions and prototype intervention
tools for ordering, processing, and reporting of urine cultures.
Concepts from the Consolidated Framework for Implementation
(CFIR), primarily those related to the inner setting, intervention
characteristics, and implementation process, informed the guide.17

This structured interview guide allowed us to better understand
current practices and inform prototype tool modifications and
implementation strategies by identifying local barriers and facilitators,
prior to implementation at each site.17,18 The interview guidewas pilot
tested with the 3 project leaders at each site, with minor adaptations
based on their feedback.

Those who agreed to participate were scheduled for an
individual interview with at least 2 study team members (S.L.K.,
L.W., and K.C.C.) with 1 teammember leading the interview while
the other took detailed notes. Interviews were completed virtually
using VA-approved communication technologies (ie, Zoom.gov),
given COVID-19 pandemic travel and site-visit limitations.19 All
interviews were audio recorded and transcribed using the VA
Central Transcription Service to ensure accuracy and complete-
ness, with the consent of the interviewee. The goal was to interview
10–15 individuals per study site. Participation was voluntary, and
the interviewees did not receive study-related payments.

Data analysis

We used a rapid structured analysis or templated approach that
focused on refining and implementing the intervention tools.20

Rapid analysis is an effective method for generating qualitative
findings in a timely manner to facilitate further development and
implementation of interventions in a fast-moving healthcare
environment.21–24 Specifically, we developed a summary template
using key domains represented in the interview guide, which
included the following: current practices with subdomains for
culture ordering, processing, and result reporting; intervention
tools with subdomains for potential usability and suggested
improvements for each tool; and implementationwith subdomains
for barriers and facilitators. We used data from interview notes and
transcripts to create a detailed summary for each individual
interview according to these domains. Next, individual summaries
were compiled and further summarized to create a detailed
synthesis for each site incorporating perspectives from each
interview participant, representing multiple professional roles.
Finally, site summaries were used to construct a matrix to facilitate
comparison across sites.

Results

Interviews were conducted between November 4, 2021, and May
23, 2022. Of the 77 healthcare personnel contacted, 31 consented to
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Figure 1. Low-fidelity prototype examples: urine-
culture ordering tool. (A) Nudge advising against
ordering urine cultures in the absence of signs and
symptoms of infection, documentation of presence of
urinary catheterization, order indications. (B) Nudge
advising against ordering urine cultures in the
absence of signs and symptoms of infection (less
verbiage), documentation of presence of urinary
catheterization, appropriate order indications. (C)
Nudge advising against ordering urine cultures in the
absence of signs and symptoms of infection,
appropriate order indications.
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interview. The number of interviews ranged from 8 to 13 per site,
and they were 29 to 63 minutes in length. The characteristics of the
3 hospitals are shown in Table 1 with a detailed description of
interviewees available in Table 2.

All 3 sites, though geographically diverse, consisted of at least 1
acute-care hospital with 1 or more long-term care units, and
ambulatory outpatient clinics. Average census varied, but all sites
were classified as high-complexity facilities and had level 1
intensive care units. Also, 2 sites had spinal cord injury centers and
2 sites had immunocompromised patients treated within trans-
plant centers. None of the sites had a dedicated diagnostic

stewardship group. Aligned with joint commission requirements,
all 3 sites had a physician-led AMS program, though the activities
related to UTI diagnosis and treatment interventions varied
substantially across the sites.

Ourmain findingswithin each domain of urine-culture ordering,
processing, and reporting of urine cultures are discussed in further
detail below, with an emphasis on notable differences and common
challenges across sites, as well as preferences and suggestions related
to the interventions and prototype intervention tools. Illustrative
quotes for proposed interventions across each domain are presented
in Table 3.

Figure 2. Fidelity prototype examples: urine-culture reporting tool.
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Urine-culture ordering

Across all 3 sites, urine-culture ordering was primarily physician
driven, but nurse-driven protocols also influenced how and when
urine cultures were ordered. Sites 1 and 2 did not have aids for
assisting in urine-culture ordering, whereas site 3 had clinical
decision support (CDS) to assist providers in differentiating
whether patients potentially had ASB versus true infection.
Decisions surrounding appropriate indications for when to order
urine cultures were consistent across the 3 sites, except sites 1 and 2
had annual screening cultures for spinal cord injury patients.

Overall, interviewees at all sites agreed that requiring the
identification and documentation of UTI related clinical signs and
symptoms would improve culture ordering practices and UTI
diagnosis, and they were supportive of the proposed intervention.
The preferred CPRS-integrated urine-culture ordering template
had less verbiage for the informational nudge. As few “clicks” as
possible were deemed essential to successful integration of this
tool. Most participants at all 3 sites supported documentation of
catheterization for frontline-provider awareness and decision
making at the point of care, as well as data collection for quality
improvement projects because catherization can be a dynamic
process that is not always accurately documented in the electronic
medical record (EMR).

Urine-culture processing

Processing of urine cultures and perceptions of the proposed
intervention of conditional urine reflex culturing varied across the
3 sites. Although participants at site 1 were eager to implement
conditional urine reflex testing, a key stakeholder at site 2 did not
want any form of conditional linkage of UA and urine culture
implemented because they did not believe it would be an effective
use of resources. Additionally, site 3 had previously implemented a
different restrictive culture practice in collaboration with urology.
At site 3, urine cultures were conditionally cancelled if they met the
following criteria: UA nitrite was negative, ≤5 WBC/hpf, and
microscopy was negative for both bacteria and yeast. All 3 sites,
however, had similar processes for how UAs and urine cultures

were initially processed. Moreover, many respondents at all 3 sites
agreed upon the utility of conditional urine reflex testing and the
Delphi agreed upon-urine WBC threshold of >10 WBC/hpf to
proceed with urine culturing.

Urine-culture reporting

All 3 sites had similar mechanisms to report culture results. Site 2
had already implemented some form of selective reporting by
restricting fluoroquinolone susceptibility information. For sites 1
and 2, all aspects of urine-culture reporting were completed on site.
Site 2 had 3 acute-care hospitals; the processing was centralized to 1
clinical microbiology laboratory. For site 3, after initial processing,
urine cultures were sent to a nearby affiliated VAMC for
automated antimicrobial susceptibility testing. Notably, this
limited the autonomy of site 3 with respect to interventions
related to urine-culture reporting, but interviewees agreed that
collaboration with the external site was possible.

When presented with different CPRS-compatible urine-
culture report prototypes, there was considerable support for
either use of cascade reporting or a report that highlights
national and/or local guideline recommended agents. Cascade
reporting would first report IDSA-recommended narrow-
spectrum agents, with secondary more broad-spectrum agents
reported based on resistance patterns. Many liked the idea of
cascade reporting but were unsure of the feasibility of
implementing this approach. Stakeholders working in clinical
microbiology laboratories strongly disagreed with inclusion of a
statement to call the laboratory to request further susceptibil-
ities, stating that this would negatively impact workflow. If
cascade reporting was deemed infeasible, a report that included
a note regarding the preferred antimicrobial agents while
maintaining a comprehensive list of antimicrobial susceptibil-
ities was considered desirable.

Implementation considerations

All 3 sites stressed the importance of providing clinicians with
education about changes occurring at their respective health

Table 1. VA Medical Center Site Characteristics

Variable Site 1 Site 2 Site 3

Interviews completed 9 14 11

Site structure 1 main campus acute-care
hospital,1 long-term care,
and 15 clinics;
academic affiliated

3 main campuses each with
acute-care hospitals, long-
term care, home-based
primary care, and 5 clinics;
academic affiliated

1 main campus that has an
acute-care hospital, long-
term care, and 6 clinics;
academic affiliated.

Facility complexity level 1A 1A 1B

ICU/Surgical centers Level 1 ICU, SCI, VA
transplant, polytrauma
centers

Level 1 ICU, SCI,
polytrauma centers

Level 1 ICU, VA transplant
center

Average inpatient census 152 227 80

Average daily census
long-term carea

128 103 21

Outpatient visits 106,201 56,047 38,797

Census region South Northeast Midwest

Note. ICU, intensive care unit; SCI, spinal cord injuries and disorders; VA, Veterans’ Affairs; VA complexity level is determined through amodel that includes information about patient population,
clinical services, and teaching and research programs.41
a2019 data, prior to COVID-19 pandemic.
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systems, including the clinical reasoning behind the changes and
what to expect in terms of timeline and impact on daily workflow.
Involvement of AMS programs and local champions was identified
as essential for implementation success. One interviewee
commented:

“ : : : Obviously, you’ve got the [antimicrobial] stewardship folks, whoever
is engaged in stewardship, and then you really need—what’s often lacking is
the ED champion : : : you really need someone who speaks the lingo to give
the perspective of that frontline provider : : : show the value of why this is
going to help them.” (Site 3 emergency department MD)

Overall, participants at site 1 were eager to begin implementing all
changes and suggested collaboration with AMS to ensure that
education on the changes made it through all relevant providers.
Participants at site 2 were more hesitant about the proposed
interventions, especially those affecting the clinical microbiology
laboratory. Interviewees noted that buy-in from service and section
chiefs would be needed to ensure successful implementation.
Participants at site 3 were amenable to the proposed changes, but
they were also concerned about some potential barriers to
implementation. Their first concern was the transition from CPRS
to CERNER software, and their second concern was the existing local
collaborations with other medical centers for specific services.

Discussion

Through interviews with providers and other personnel involved
in the UTI diagnostic process, we not only learned about existing
policies and procedures for diagnosis andmanagement of UTIs but
also gained important insights about implementing diagnostic
stewardship interventions at each VAMC. Across and within sites,
we detected differences in diagnostic and management practices
for UTIs. Some sites had multiple campuses and others had off-site
clinical microbiology. The results of these interviews highlight the
importance of understanding local barriers and facilitators, which
can help tailor interventions and educational activities to enable
adoption and long-term integration. Using a practical implemen-
tation checklist (Fig. 3) and low-fidelity visual display prototypes,
we were able to gain insight into how to alter our proposed
interventions to better align with current practices and available
resources at each site.

Several interventions have been proposed at the phase of ordering
urine cultures to decrease unnecessary testing. Improved provider
education, diagnostic algorithms, and indication-based order sets
have been shown to improve UTI diagnostic accuracy.25–29 These
interventions tend to be labor intensive. Consequently, many have
chosen to leverage the EMR to aid in decreasing urine culturing.30–32

Table 2. Interview Recruitment Characteristics, Overall and By Study Site

Role Title
Site 1

Interviewed
Site 2

Interviewed
Site 3

Interviewed
Total Consented and

Interviewed
Total Unable to
Interview/Refused

Total
Unable to
Contact Overall

Site Leads AMS/ID 1 1 1 3 3

Medicine providers Service chiefa 2 2 1 5 1 4 10

Ambulatory
care

1 1 2 3

Emergency
medicine

1 1 1 2

Hospitalist 2 1 3 2 1 6

Residents 1 1 2 1 5 8

Other MDb 1 1 1 2 4

Specialty care
providers

AMS/ID 1 1 2 1 3

ID fellow 0 2 2

Urology 0 1 1

General
surgery

1 1 1 2

SCI physician 0 1 2 3

Pharmacists AMS/ID 1 1 2 1 3

Other 1 1 5 6

Microbiology Director 1 1 1 1 3

Lead
technician

1 1 1 3 3

Nonphysician
practitioners

Ambulatory NP 0 1 2 3

Other NP 1 1 2 3

PA 0 2 2

Otherc 1 2 1 4 1 2 7

Total 8 13 10 31 9 37 77

Note. AMS, antimicrobial stewardship; ID, infectious diseases; MD, medical doctor; NP, nurse practitioner; PA, physician assistant.
aService chiefs were clinical care providers practicing in ambulatory care, emergency medicine, and hospital medicine.
bOther MD: CLC MD, home-base care MD, primary care MD, internal medicine MD.
cOther: medical lab supervisor, pathology and laboratory medicine service chief, health informatics officer, infection prevention BSN.
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An expert panel recommended requiring documentation of
signs and symptoms of UTI as an important cognitive double
check before ordering urine cultures. Across all sites, interview-
ees agreed that documentation would be beneficial; however,
some were concerned about interrupting workflow and
emphasized the need for the ordering process to be clear and
concise, with the least amount of verbiage and clicks as possible.
The ordering prototype was adjusted to reflect this feedback, and
a note was made to ensure that local implementation would not
lead to multiple additional steps in the ordering process within
the EMR.

The UA and urine culture are typically processed separately.
Results from theUA, however, can be used to guide decisionmaking
for urine culturing. Numerous studies have demonstrated that

limiting urine culturing based on UA results can assist in decreasing
unnecessary work-up of urinary specimens.33–37 By conditionally
cancelling urine cultures if specific criteria are not met on UA,
clinical microbiology laboratories can decrease test volume. Of the 3
sites, representatives at 2 sites were supportive of this process, and 1
site had implemented a modified version of this practice. One site
had a key stakeholder who was adamantly opposed. The proposed
protocol was adjusted to address specific site concerns for feasibility,
while also incorporating the modified-Delphi recommended urine
WBC cutoff of >10 WBC/hpf.11 Through the interviews, we also
identified the stakeholders’ need for protocol implementationwithin
the clinical microbiology laboratories and laboratories responsible
for UA processing, and we developed specific education to address
concerns about laboratory workflow.

Table 3. Illustrative Participant Quotes by Intervention Component

Proposed Intervention Illustrative Quotes

Urine culture indications “Yes : : : I think [having the template] would [improve diagnosis]. I think it would, if they have to mark off the
appropriate indications of why you’re doing this, just like the appropriate indications of why you’re inserting a
catheter, it makes them think twice, or ‘am I just doing the urine culture because, you know, I want to pan-culture
everything? Or am I doing it specifically for the urine? Am I looking for something that’s actually going to be there
rather than just culturing.’”—Site 1, infection preventionist & nurse manager

Documenting presence of urinary
catheter

“I like having the separate comment for the catheter, just because sometimes in the VA system, it’s hard to find that
information in the chart. At least, I have found that sometimes I’ll be doing a chart search and it’s not even there.
And then I have to find out from the team, like verbally, that the patient has a catheter. So, I do think that part is
helpful.”—Site 1, antimicrobial stewardship pharmacist

Nudge to not culture in the absence
of symptoms

“ : : : I get a lot of [patients and families] that call in and it’s just like, ‘You know, the color’s off, can we check his
urine?’ And I will typically acquiesce to doing a urinalysis, but I won’t necessarily do a culture right off the bat.
Because we have to maintain a therapeutic relationship, too. And if I’m coming across like I’m blowing off their
concern : : : I appreciate the fact that [the nudge is] there, ‘cause it gives us something to say to them, you know,
‘that color alone is not a great indicator.’”—Site 3, ambulatory care physician

Conditional urine culturing Assenting viewpoint

“I think for a majority of the facility, if we just had one standardization [threshold for urine culture], like the [Delphi-
agreed upon] algorithm : : : I think that would simplify the process. You know, there’s always going to be those case-
by-case basis, if a physician is looking for something and maybe they have cultured everything else and they want to
go ahead and culture the urine for whatever reason, even though it doesn’t meet that criteria, there may be a case-
by-case basis for that. But I think, facility-wide, I think this would be a better process. It’s more straightforward.
Simplistic. If there’s nothing there, like there’s no WBC count in your urine, then we really shouldn’t be processing it
to culture.”—Site 1, infection preventionist

Dissenting viewpoint

“The art and the science of medicine is for the physician or the nurse practitioner to take the data and make a
decision. Rather than for us to take, well, we just didn’t do a culture ‘cause the UA was pretty bland : : : So it really
becomes down to who’s the gatekeeper? Who makes the decisions? And I’m not a fan of waiting for UA in order to
do the culture. And I’m not sure I ever will be a fan because this is a much more complicated area that we can have
one simple rule and it’s [going to work] for everything.”—Site 2, microbiology laboratory director

Cascade reporting Assenting viewpoint

“It’s kind of a brilliant idea, because I think a lot of times when we’re going to start antibiotics, we kind of look at
this list and not having, you know, meropenem on there probably makes it less likely that that’s the antibiotic that
someone would choose. I guess the only thing I would want to make sure is that the like, full susceptibilities were
checked, so that if needed, that information could be gathered.”—Site 2, inpatient physician

Dissenting viewpoint

“I will tell you, the limited agents reported, it makes sense, but I definitely get into situations where, especially
people who have a million different allergies, or maybe they have a UTI plus something else, and so it makes it
harder to pick. : : : Sometimes, having more options is sometimes helpful.”—Site 3, surgeon

Selective reporting “I think the literature, albeit limited, is pretty compelling that selective reporting can be helpful to steering people
towards appropriate choices. : : : I have no problem with selective reporting. I think you have to do a little
education component, even though it says there, you know, like sometimes they don’t realize that it’s not a full set,
so they don’t even know to call, or anything.”—Site 3, emergency department physician

Report nudges “It’s hard, ‘cause more text means that there’s more to read or more to skip : : : But I think, sometimes having this
information in the results is actually kind of comforting, that you can—You’re kind of getting support in not
necessarily treating a positive urine culture.”—Site 2, long-term care physician
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Urine-culture reporting tended to be the most diverse and
divisive issue among all 3 sites. Forms of cascade reporting have
been proposed by the Clinical Laboratory Standards Institute and
studied at VA and non-VA medical centers.38–40 Those who
supported cascade reported were unsure of local feasibility. Those
against cascade reporting did not like how provider autonomy
would be limited and worried that it would lead to more calls to the
microbiology laboratory that would interrupt workflow. Most
interviewees were supportive of providing informational nudges to
decrease unnecessary testing and direct providers to guideline-
based therapy recommendations. This led to the decision to pursue
informational nudges first to facilitate implementation, followed
by discussion on selective restriction of reporting (ie, restricting
fluoroquinolones) and to forgo further discussion of cascade

reporting. Feedback from each site is also being used to develop
individual reporting plans and educational initiatives in collabo-
ration with local AMS programs.

Our study had several limitations. The interviews were
conducted at 3 purposely selected VAMCs as part of research;
the sample, though geographically diverse, cannot be generalized
to all VAMCs or healthcare systems outside the VA. There is also a
risk of response bias among those interviewed. To minimize this
bias, we interviewed individuals from diverse professional back-
grounds and organizational roles, obtaining both clinical and
nonclinical perspectives at each respective facility. This analysis is
also largely descriptive and does not provide an in-depth
examination of underlying factors that contribute to the
organizational culture of UTI diagnosis and management at each

Figure 3. Checklist of key considerations for diagnostic stewardship implementation.
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participating facility. Interpretation bias was also possible based on
the study teams’ perspectives and professional experiences. This
bias was mitigated by ensuring a diverse interdisciplinary study
team, which met regularly to discuss and interpret data collection
and results analysis.

The overdiagnosis of UTI and inappropriate treatment of ASB
has been well established in the medical literature. Additionally,
systematic application of diagnostic stewardship interventions has
been shown to limit culturing and, thereby, reduce unnecessary use
of antibiotics at a minimal cost and without adverse consequences.
Widespread implementation of these diagnostic stewardship
interventions, however, has been limited. This study, through
the positive response and support of those interviewed, both
informs and highlights opportunities for implementation of 3
novel urine-culture diagnostic stewardship interventions.

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/ice.2023.106
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