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Abstract 249 words

Objectives: To understand clinicians’ impressions of and decision-making processes regarding
an informatics-supported antibiotic timeout program to re-evaluate the appropriateness of

continuing vancomycin and piperacillin/tazobactam.

Methods: We implemented a multi-pronged informatics intervention, based on Dual Process
Theory, to prompt discontinuation of unwarranted vancomycin and piperacillin/tazobactam on or
after day three in a large Veterans Affairs Medical Center. Two workflow changes were
introduced to facilitate cognitive deliberation about continuing antibiotics at day three: 1) teams
completed an electronic template note, and 2) a paper summary of clinical and antibiotic-related
information was provided to clinical teams. Shortly after starting the intervention, six focus
groups were conducted with users or potential users. Interviews were recorded and transcribed.

Iterative thematic analysis identified recurrent themes from feedback.

Results: Themes that emerged are represented by the following quotations: 1) captures and
controls attention (“it reminds us to think about it”), 2) enhances informed and deliberative
reasoning (“it makes you think twice”), 3) redirects decision direction (“...because [there was no
indication] | just [discontinued] it without even trying”), 4) fosters autonomy and improves team
empowerment (“the template... forces the team to really discuss it”), and 5) limits use of
emotion-based heuristics (“my-clinical concern is high enough | think they need more

aggressive therapy...”).

Conclusions: Requiring template completion to continue antibiotics nudged clinicians to re-
assess the appropriateness of specified antibiotics. Antibiotic timeouts can encourage
deliberation on overprescribed antibiotics without substantially curtailing autonomy. An effective

nudge should take into account clinician’s time, workflow, and thought processes.



INTRODUCTION

Antibiotic use increases bacterial resistance and inappropriate antibiotic use increases this
resistance needlessly. In turn, the perception of rising bacterial resistance prompts use of
broader-spectrum antibiotics, which fuels further bacterial resistance. This feedback cycle
seems destined to culminate in a “post-antibiotic era” where antibiotics are not reliably
effective.® Unfortunately, there are few new antibiotics in development to take their place;
therefore, high priority is placed on strategies to curtail inappropriate antibiotic use.

An antibiotic timeout is a scheduled time for clinicians to re-evaluate the appropriateness of their
patients’ antibiotics.® ’ It is a compromise between the drive to start broad initial, empiric therapy
on one hand and reducing broad-spectrum antibiotic exposure on the other. For example, broad
empiric therapy has been recommended for patients with suspected pneumonia or sepsis and
who are at risk for more resistant pathogens to minimize the chance that administered
antibiotics will have no activity against the pathogen, the-identity of which is still unknown during
the critical first days that a culture takes to grow.'® To minimize inappropriate antibiotic
exposure, timeouts prompt clinicians to tailor antibiotics after the third day of therapy when
clinical improvement can be evaluated and the pathogen(s) may be identified.” Prior evaluations
of timeout or post-prescription review interventions have not observed uniformly improved

antibiotic use nor investigated the behavioral underpinnings of the interventions.® ¢

The purpose of this qualitative evaluation is to understand the context and experience of
clinicians using timeout procedures in order to design more effective antibiotic stewardship

interventions. We describe our experience implementing a timeout intervention.

BACKGROUND

Stewardship interventions are often classified as either restrictive or persuasive.’> Many
restrictive programs require prior approval of antibiotic prescriptions by stewards. In this case,
the decisional authority to use antibiotics is removed from the clinician, curtailing autonomy. In
contrast, many persuasive interventions have stewards making non-binding antibiotic
recommendations, thereby preserving clinician autonomy. Traditionally, timeouts are considered
persuasive interventions. But as described in the methods below, antibiotic timeouts could be
designed with elements of both approaches. Allowing clinicians to retain primary responsibility
for antibiotic prescriptions addresses their preference for autonomy.*” *® Previous studies note
19-21

that clinicians may be open to guidance but view restriction as a threat to their autonomy.

Compelling clinicians to own the responsibility for their antibiotic prescriptions may cause them



to respond more thoughtfully to these decisions. This work is an exploration and
characterization of clinicians’ experience with a goal to gain insights that inform improvements in

the design and implementation of future programs.
The Intersection of Timeout Intervention Studies and Cognitive Models

Timeout intervention studies have produced both favorable and neutral results, possibly due to
uncontrolled social and psychological mechanisms that remain poorly understood.”2 The
intervention examined here was constructed using our current understanding of antibiotic
decision-making during an antibiotic timeout and the use of electronic decision support to
reduce the time to review cases and streamline workflow to maximize attention to the decision
and minimize the cognitive work of making those decisions.

Dual Process cognitive models constitute a “meta-theory” explaining human attention,

motivation and decision-making® %*

and provide a model with which to understand potential
timeout mechanisms. Two systems of memory are posited, both of which are activated
simultaneously in various intensities. One is built through successive associations and
experience and includes emotional, rational, and situational components (System 1). No actual
reasoning is involved and activation is automatic and often without awareness. It is what many
people refer to as intuition and provides the kind of pattern-matching knowledge associated with
experts. System 1 is a very effective basis for information processing as it is fast, uses common
heuristics, and effortlessly activates a dense knowledge structure that includes emotions,
values, and well-learned behaviors. Most importantly, it is our default under high cognitive loads.
In contrast, System 2 is-more rule-based, conscious, deliberative, and slow. It comes into play
when accomplishing goals that require more attention, deliberative reasoning, and active
learning. These two systems are continuous, simultaneous processes, but with System 1 acting
as default in‘order to preserve cognitive resources.? If guidelines are available (e.g. antibiotic
prescribing) that can be followed with little thought, or when others are taking responsibility, then
fewer System 2 resources will be applied because less deep thinking is required. Even when
circumstances require the high intensity effort of deliberate thought, System 1 may engage
avoidance strategies, such as when clinicians will just order a broad-spectrum antibiotic
(because of the urgency of the situation) and worry about the consequences later (delaying

cognitive effort). We used this model to craft our bundled timeout intervention.



METHOD
Description of the Bundled Intervention

Our antibiotic timeout intervention consisted of four primary components: 1) an electronic
antimicrobial dashboard that summarized data potentially useful in antimicrobial decision-
making (e.g., temperature, white blood cell count, microbiology tests) and would be expected to
support System 1 pattern-matching; 2) a progress note template in the electronic record
(templated note) that both guided clinicians through the antimicrobial decision-making process
and documented that a timeout took place (Appendix 2); 3) education about the timeout through
didactic meetings, websites, and flyers; and 4) a promotional campaign utilizing respected
clinical champions to increase staff awareness.? The progress note template embodied

guidelines as formulated and promoted by the antibiotic stewardship program.

During timeouts, inpatient clinician teams taking care of patients who are receiving three or
more days of vancomycin and piperacillintazobactam were asked to discuss during rounds
whether these antibiotics were appropriate. If the team felt that antibiotics were justified, they
filled out a templated note outlining their reasoning.? The note, entitled, “Timeout-Vancomycin
(or Piperacillin-Tazobactam) Renewal Note” removed the necessity of calling the steward for

approval. It also included an attestation that the timeout procedure had taken place.?’

The need to fill out the template note to continue these antibiotics made stopping them the
default course of action, as well as the action requiring the least amount of cognitive effort. We
anticipated that in this context, the need to justify continued vancomycin or
piperacillin/tazobactam would prompt a switch to a more deliberative System 2 cognitive
processing with minimal impact on work processes. Since deliberative processing requires
substantial cognitive resources, we provided a patient data summary of pertinent information in
order to facilitate pattern-matching, e.g., graphs demonstrating a trend toward improved vital

signs oran improving white blood cell count.
Settings and Participants

The intervention took place at the West Los Angeles Veterans Affairs (VA) Medical Center,
which had a long-standing antimicrobial stewardship program, a strong Pharmacy and
Therapeutics Committee, and a prior policy of requiring infectious diseases (ID) approval for
vancomycin and piperacillin-tazobactam continuation past 3 days. Details of the intervention are
described elsewhere,?® but briefly, the intervention was rolled out in a staged fashion starting on

Medicine wards and then successively through the medical and surgical intensive care units and



finally throughout the rest of the hospital. The study received approval from the Institutional
Review Boards of the University of Utah and the VA Greater Los Angeles Healthcare System.

Description of Procedures

Two weeks after the intervention was implemented on its first wards, six focus groups were
conducted with users or potential users of the timeout intervention at the study hospital. There
were four internal medicine teams (4-6 members per team), one ICU team (5 members), and a
team of three clinical pharmacists.”® ?° Teams included attending physicians and residents.
Focus groups were conducted in staff rooms and general clinical areas. In addition, three
pharmacists involved in antimicrobial stewardship were interviewed individually. The study team
recruited, enrolled, and obtained consent from participants. Two research team members (CW,

JB) traveled to Los Angeles to conduct the focus groups.

Focus groups were organized in accordance with standard qualitative research procedures for
focus groups, including use of semi-structured questions, a script, and procedures that minimize
conformity pressures.? The questions themselves were developed and piloted in the VA Salt
Lake City Health Care System. The same semi-structured interview script was used for all focus
group sessions and interviews. It consisted-of an introduction, description of the system, a query
for a description of a recent case in which vancomycin was prescribed by members of the team,
and how the case was handled based on the timeout system. Participants were also asked to
contrast their experience prescribing restricted antimicrobials before and after implementation of

the timeout system (Appendix 1 contains sample questions).

All focus group interviews were audiotaped and transcribed. De-identified transcripts were then
loaded into ATLAS@ti, software. Our qualitative analyses used standard qualitative research
practices, including multiple reviewers, iterative analysis, and discussion over approximately 40
hours over/a two-month period by an infectious disease physician, a nurse with human factors
background, and a psychologist. Transcripts were pre-coded independently by investigators and
discussed in a group, identifying “pre-codes” referring to concepts, categories, and relevant
issues (about 37-40). These concepts were refined into categories that clarified the constructs
using concept mapping and network visual displays. Finally, after more discussion, the
categories were distilled into themes. The process was highly iterative, involving clustering and
categorization, followed by discussion and re-coding. When all transcripts were reviewed
multiple times with no new constructs identified, thematic codes were developed through a final

set of discussion and review. 332



RESULTS

Five themes emerged and are listed in Table 1. Each theme is subsequently described more

fully with illustrative quotes.

Table 1: Themes from qualitative analysis

Themes

Description

Captures and controls
attention

Timeout oriented and forced attention to the antibiotic
renewal task.

Enhances informed and
deliberative reasoning

Timeout prompted clinicians to “think twice” about
continuing antibiotics. It structured the reasoning
processes and provided useful information to reduce
uncertainty.

Redirects decision direction
by making inappropriate
vancomycin and
piperacillin/tazobactam
discontinuation easier than
continuation

The process of using something new is effortful. The
timeout system required clinicians to stop and think in
order to continue targeted antibiotics, which cost time
and effort.

Fosters autonomy and
improves team
empowerment

Timeout increased personal responsibility and
autonomy. The result was a sense of decreased
dependency on the infectious disease pharmacist.
There was evidence of an adversarial relationship
between clinicians and stewards before the
intervention.

Limits use of emotion-based
heuristics.

This heuristic assumes the strength of the felt emotion
is strongly correlated with the logic of decision-
making. People answer the question of what they
think with what they feel. When clinicians previously
sought approval from stewards, they were asked to
justify their decisions, which prompted them to “reach”
for a reason to support what they had already decided
to do.

THEME 1 (CAPTURES AND CONTROLS ATTENTION): THE ANTIBIOTIC TIMEOUT PROGRAM
ORIENTED ATTENTION TO THE ANTIBIOTIC RENEWAL DECISION

Clinicians noted that the timeout interrupted their normal processes and prompted focus on the
necessity of antibiotics. The italicized quotations below are related to the themes. Bold was

added to highlight key phrases.



“...in this case | was like, | still need this vancomycin [for the case at hand], so let me just

click, but if it was like uncomplicated cellulitis or abscess... | would appreciate it because it
makes me think.”

‘Like as a resident you try to, of course, avoid unnecessary use of antibiotics regardless,
so it’s kind of like, it reminds us to think about it...”

THEME 2 (ENHANCES INFORMED AND DELIBERATIVE REASONING): THE ANTIBIOTIC
TIMEOUT PROGRAM PROVIDED KEY INFORMATION TO GUIDE AND SUPPORT DELIBERATIVE
REASONING.

Clinicians appreciated the way that approval template questions provided structure, prompting
them to consider diagnoses and the results of cultures. It also appeared to help organize their
thoughts when there were multiple demands on their time, thereby making the cognitive effort of

reasoning less burdensome.

“It helps organize...a lot of times medicine algorithms are really great, | mean, it helps you
think about different cases and step-by-step action, so | think it'’s providing people with a

nice way to think about how they’re treating infections...an organized way.”

“Again, it just makes you think more about like the real indication for the big gun.”

“It makes you think twice.”

“You’re avoiding paperwork, but in the process of avoiding paperwork you’re doing more
to actually think about infectious disease and medication so.”

“I believe [the new program] kind of asks you like what'’s the need for the antibiotic?...

They’re supposed to go step by step and it kind of makes them think about does this
patient really need antibiotics...”

The program provided salient information that was previously harder to get. The display of the
relevant vitals, laboratory, antimicrobial, and microbiology information together (as in a
dashboard) in one place was noted as being helpful for evaluating the patient’s clinical status. In

addition, the educational resources filled in gaps in knowledge and increased confidence.

“You can already tell he’s getting better just by looking at all those graphs, they're all
turning the right way.”



“There’s also a good link in there if you're not sure, right, because it asks if you feel it’s
clinically necessary and it has a link to all this criteria where if you should suspect
MRSA versus MSSA.”

THEME 3 (REDIRECTS DECISION DIRECTION BY MAKING INAPPROPRIATE VANCOMYCIN AND
PIPERACILLIN/TAZOBACTAM DISCONTINUATION EASIER THAN CONTINUATION): CHANGES IN THE
BURDEN OF CLINICAL DECISION TIME AND EFFORT MANAGEMENT MADE THE ANTIBIOTIC TIMEOUT
SYSTEM APPEALING.

Using the template did take time and effort, even though its structure and interface mitigated
that effort. Antibiotic timeouts deterred continuation of inappropriate antibiotics because filling
out the template was not felt to be worth the trouble, despite the fact that the template allowed
for providers to continue antibiotic therapy by simply asserting that it was necessary.
Nevertheless, some felt that the old system, which required communication with the pharmacist,

was easier because letting the pharmacist decide was less effort.

“...it just becomes frustrating when there’s something that slows [interns and

residents] down even if it’s just for a few minutes...”

“I think [the approval template is] definitely a lot quicker and easier [than the old
system].”

“ [the approval template]....seemed like it flowed pretty well and it gave you good

options to choose from.and didn’t take too long of a time or wasn't too burdensome.”

“If it was indicated.l would have fought for it, but because | thought there was really no
indication, I really don’t want to like try to go through this whole process [of the

approval template] so | just [discontinued] it without even trying.”

In addition, just knowing that they were being monitored stimulated reconsideration of whether
vancomycin was needed and may have triggered a common psychological process —
reactance.® Reactance occurs as a result of threat to autonomy and, here, manifested itself as

an active avoidance of the approval process.

“No, seriously, the fact that they handed me this form in the morning saying, oh,

we’re tracking your vanco usage made me not want to use it.”

“Yeah, the use of vanco, but | mean when | was GMED | was thinking, oh, they’re going
to check if I’'m using...if I’'m doing this Timeout so | specifically just [discontinued]
it.”



Pharmacists noted that there was a substantial impact on their workflow, increasing the time
that they had to go through a case thoroughly.

“Imagine when we get interrupted every single five minutes, you can’t have anything
done. You're in the middle of something and then somebody calls you, you do that, you
come back and start all over again, but with this it will now give me more time. | still keep
an eye on dose, although | know who is on vanco and who is on Zosyn, but it gives me
more time to go into the chart and look even though they submit the Timeout | do go in

and see, do they really, really need it? So it makes my day go a lot smoother.”

THEME 4 (FOSTERS AUTONOMY AND IMPROVES TEAM EMPOWERMENT): CLINICIANS REPORTED
A SENSE OF INCREASED AUTONOMY AS WELL AS CHANGES IN ROLE RELATIONSHIPS AND
DEPENDENCIES.

Prior to the implementation of the antibiotic timeout system, approval for prescriptions of
vancomycin or piperacillin-tazobactam at the study hospital required approval by the infectious
disease pharmacist or fellow. Following the implementation of the system, clinicians received a
hand-delivered clinical summary and documented self-approval of antibiotics. They valued
personal responsibility and autonomy. - They preferred to make decisions on their own, relying on

backup when necessary.

“...1think as the general team, we feel we can manage the antibiotics until it gets to a
certain point obviously. We might need some support, but just continuing vancomycin |

think we feel comfortable that we could do the template and not to refer to them.”
“You don’t want to seem like a helpless individual.”

‘It was like-back in the day | would just not care as much because | would just ask ID
(infectious disease) but then | started to think about my patients and that they really

needed it and a lot of times they didn’t.”
It also prompted teamwork:
“I think the template is good in that it forces the team to really discuss it.”

In addition, the relationship with the infectious disease pharmacist appeared to change.
Clinicians appreciated the ability to approve their own antibiotics using the template rather than
having to contact the infectious disease pharmacist (which they sometimes viewed as a waste

of time). In other words, there appeared to be a sense of greater autonomy.



In addition, resident physicians reported that, even with the antibiotic timeout system, the
decision to discontinue antibiotics ultimately resided with the attending physician or with
infectious disease experts, if involved. To some extent, the timeout program was perceived as
useful for minimizing burden on the infectious disease experts and attending physicians. The
relationship with attending physicians and infectious disease specialists varied by floor and
there was a perception that the template was more useful for general medicine teams.(as
opposed to intensive care), where decisions were deemed less complicated.

“l have to do what the attending wants.”

“And | don't feel like we generally make those kinds of decisions on our own without

ID (infectious disease) recommendations supporting that.”

THEME 5 (LIMITS USE OF EMOTIONAL-BASED HEURISTICS ): BEFORE TIMEOUT
IMPLEMENTATION, BEING ASKED BY A STEWARD TO JUSTIFY A DECISION MAY HAVE PROMPTED
CLINICIANS TO “REACH” FOR REASONS. The “clinical picture,” acknowledged by both clinician
and steward as relatively inaccessible to stewards, was frequently invoked by clinicians and
appeared to be the ultimate arbiter of stewardship encounters. Clinicians were either unaware
or minimized this tendency to appear to use a rational argument as a substitute for the real

reason, worry, or fear of regret.

In general, post-prescription reviews appear to highlight, or perhaps even prompt, the
rationalization process (because there was a direct request for a rationale). When pressed for
justification of antibiotics, clinicians and stewards asked themselves and each other whether

antibiotics were necessary.
‘on day 3 I’'m going to need to provide some justification for my use of the antibiotic.”

“you call the infectious disease pharmacist, like | need to renew this. And she’s like

why? Because he’s got an infection...”

Pharmacists also mentioned that when called, they prompted clinicians to state their thought

processes.

“...then too you have to dig in and ask them why [they] want it and go through [it] with

them...”



When clinicians considered whether antibiotics were justified, they usually made general,
emotion-laden statements about clinical need that lacked grounding in verifiable and objective
data.

“...I still need this vancomycin.”
“Well, | mean | won't...1 just, | don’t give people things unless they really need it.”
“Actually, he probably doesn’t need vancomycin at this point”

Pharmacists used similar language:

“I do go in and see, do they really, really need [vancomycin and piperacillin/

tazobactam]?”

When asked why antibiotics were necessary, clinical suspicion was often invoked. Both
clinicians and stewards suggested that the clinical picture can only be discerned at the patient’s
bedside—meaning that clinicians can see the clinical picture and stewards cannot. One clinician

remarked about this limitation of steward review,

‘[pharmacists] can review the chart, but it’s | think sometimes tough for them to get a
grasp of sort of the whole picture of how the patient truly looks and really getting accurate,
| guess, idea of how sick the patient is and what really your ... suspicion is for MRSA or

something like that.”

From the stewardship perspective: I know, ...99% of the detail..., with the exception of the

clinical status currently.”

Clinical judgment was used to rationalize continued vancomycin, even when the evidence

present would suggest stopping vancomycin.

“given the nature of how ugly the infection was, we wanted to continue the vanco
even though we had some blood cultures growing or some wound cultures growing out
that were not actually MRSA.”

Or, the decision could be justified on the basis of an improving clinical picture.

“... and then you see that the patient is improving with that [antibiotic] and why not

just continue it for a couple of more days to be on the safe side...”

In any case, interrogation may prompt post-hoc reasoning and a reliance on the “reason” that
gives them the most freedom and flexibility. These post-hoc reasons might have been an

attempt to vocalize the automatic pattern-matching activity of System 1 where they have a



“hunch” or they have worries that may not seem rational to them, but still feel “right.” Notably, no
clinician voluntarily mentioned antibiotic resistance or population as concerns. Resistance was

only mentioned when clinicians were musing on why the timeout program was implemented.

The possibility of invoking clinical judgment as a type of privileged information to manipulate
approvals was also brought up by clinicians. An adversarial tone was present in both described
interactions and in their attitudes towards stewards. The following quotes are from clinicians

interviewed together who referenced both the pre-existing program and the timeout.

Clinician 1: “And when we speak to the pharmacist as well, if they’re saying, well, | don’t see
why you’re choosing this antibiotic; why don’t you just choose this? We can say to them
person to person, look, my concern... my clinical concern is -high enough I think they
need more aggressive therapy at least for right now and usually-they will agree to that
because it’s clinical judgment; it comes down to that so the template kind of does the

same thing, so...”
Clinician 2: “... You can say that about everybody and put everybody on vancomycin...”

‘I don’t see the point of talking to ID (infectious disease) pharmacists... because they
usually say, okay... I'm like, oh, why did | have to like take extra time to talk to you just to
say...just to hear that you say okay. Like, there’s no critical like thinking involved on the
otherend...”

It should also be noted that, before the timeout, infectious disease pharmacists felt that

residents were not invested in the antibiotic decision.

“And a lot of times when they call me, oh, yeah, have ID (infectious disease) approve it or

have ID (infectious disease) discontinue it, but they don’t feel the responsibility at all.”

DISCUSSION

We present the experience of a hospital transitioning from a strong restrictive program to a
timeout program that nudges clinicians to consider whether to continue or discontinue
inappropriate vancomycin and piperacillin/tazobactam, while supporting them through the
reasoning process when necessary to continue these antibiotics when appropriate. Our results
confirmed some of the theoretical underpinnings of the timeout intervention, as well as added
clarity on issues of adoption and implementation. From the perspective of dual process theories,

the goal was to prompt clinicians to think more deeply about the appropriateness of continuing



antibiotics, while at the same time minimizing the cost of that deeper cognitive processing. Our
findings suggest that we accomplished that goal in several ways. First, many clinicians reported
simply that it “made them think” (Theme: Captures and controls attention). Second, both
clinicians and stewards reported having to “think twice” about whether antibiotics were really
necessary—an indicator that antibiotic decision-making became more deliberative e.g. system 2
thinking (Theme: Enhances informed and deliberative reasoning). Third, it appeared that the
small impediment that the timeout presented to workflow alone was enough to “nudge”**
clinicians towards not routinely continuing targeted, inappropriate antibiotics in circumstances
where the effort was not worth the perceived benefit (Theme: Redirects decision direction).
Fourth, clinicians felt empowered to make their own decisions and this may have led to
increased feelings of personal responsibility and hence more motivation to attend to the
problem. In addition, the intervention may reduce the sometimes adversarial relationship
between clinicians and stewards. Reactance on the part of-clinicians was noted both to
encounters with stewards and to the timeout; however, it seemed personal and manipulative
with stewards but limited to a reluctance to performextra work in the case of the timeout
(Theme: Fosters autonomy and improves team empowerment). Finally, the tendency to
substitute an emotional reason with a supposedly logical explanation is minimized when the
situation for providing such an explanation is less frequent. Ambiguous “clinical suspicions”
were frequently used by clinicians to justify antibiotic necessity to stewards. However, making
such explanations to others may give. the clinicians the false sense that they have engaged in

adequate decision-making.

The intervention appears to have made an impact on thought processes, roles, and work
processes without:major impediments to autonomy. Participant responses suggested a
perceived reduction in the time necessary to negotiate the “approval process,” more autonomy,
and an increased sense of responsibility. These factors could change the primary team
attending phsycian’s involvement by systemizing the decision and creating less dependency on
her or his'authority. Timeouts may lead to a culture of greater self-sufficiency and changes in

infectious disease consultation patterns.

Most other studies of interventions have been of those that have been more classically either
restrictive or persuasive. A recent systematic review using the restrictive/persuasive framework
concluded that despite larger early effects seen in restrictive interventions, the impact of
persuasive and restrictive interventions did not differ at 12 months.® Furthermore, the authors

suggested that persuasive measures could be used to “win the hearts and minds” of



practitioners.® Our timeout approach was a blend of both intervention types that appears to have
been received well in early implementation. There have been other recent antibiotic stewardship
interventions that have used a “nudge” framework®* but these have been in the outpatient

setting.?’

Implications for Practice

Our timeout intervention appeared to encourage clinicians to stop inappropriate vancomycin and
piperacillin/tazobactam. However, we noted participants’ language during discussion tended to
frame the issue as whether these antibiotics were necessary. To design a timeout where
clinicians consider the full meaning of appropriateness, i.e., to give the right drug at the right
dose by the right route for the right duration etc., it may be necessary to further frame the
timeout to encourage this result. Perhaps the question that.clinicians naturally asked, “is this
antibiotic necessary,” could be replaced with “is this antibiotic regimen best for my patient, with
respect to recovery, adverse events, and resistance?” This might help structure clinician thought
processes to contemplate the optimal antibiotic regimen, as well as seldom-considered issues,

such as adverse events and resistance.

There may also be a role for improving'.communication and relationships between stewards and
clinicians. Clinicians sometimes felt that there was no value in talking with stewards. If clinicians
felt less encroachment on their autonomy and stewards had concrete and applicable information
to give and relayed their reasoning to clinicians then clinicians might be more appreciative and
place higher value on stewardship consultations. Finally, it may be useful to have clinicians
commit to an antibiotic action plan if cultures are negative before culture results come back in
order to prevent post-hoc justification—for example, by committing to stop vancomycin if culture
results come back negative. This would nudge clinicians to abide by a thought-out strategy,

instead of rationalizing their course of action post-hoc.
Implications for Implementation

Participants reported concerns with time, effort, and work disruption. Because the timeout
program needs coordination across teams and attendings, both of whom come and go regularly,
orientation to the program needs to be seamless and ongoing. The influence of attending
physicians s has been noted previously.*® Providing links to electronic health record patient

summaries, as well as to note templates would be helpful in alerting clinicians. In addition, prior



to this implementation, the Antibiotic Dashboard was refreshed on a nightly basis and therefore
lacked the most recent clinical and laboratory data (e.g., from that morning).

Relevance to Design of Decision Support

There may be a valuable role in electronic decision support given the sometimes adversarial
relationship between stewardship and clinicians. The timeout program provided an electronic
dashboard that concisely demonstrated the patient’s clinical picture and trajectory coupled with
a process (note template writing) that forced the author to step through and document the logic
of the timeout decision. This last step nudged clinicians to reconsider continuing an antibiotic.
Despite this direction, clinicians did not express the same type of resentment that they voiced

about stewardship.

A decision support design that has the goal of capturing the attentional resources of clinicians
must carefully balance the tension between the pull toward-automatic processing and the overt
conscious motivation of making an accurate decision. Clinicians will resort to pattern-matching,
heuristic processing if the information environment is impoverished (manifested by post-hoc
rationalization), if tools for controlling their information environment are not available (requiring
increased effort), and if the needed information is simply not available. This timeout intervention
provided enhanced, easily accessible information and a process that supported some conscious
deliberative thought. Future work could focus on enhancing the tool sets available to the

clinicians by supporting more “if-then” simulations and population-based information.
LIMITATIONS

Data for this study were collected early in the implementation phase of an intervention. A follow
up study would have allowed for investigation of unintended consequences, e.g., whether
antibiotics might be discontinued inappropriately because of reactance or whether antibiotics
would be left as is until the timeout, even if it became apparent that they were unnecessary at
an earlier time. Also, respondents may have been inclined to make more positive comments to
the interviewers who were involved in the study. Potentially different themes could have
emerged after a longer period of use. In addition, the study was conducted at one facility and
may not be completely generalizable across different geographical areas. The teaching role of
the hospital also makes the implementation process more applicable to hospitals with training
programs, particularly because many intervention components mainly interfaced with trainees.
Characteristics peculiar to VA may also limit applicability in other settings. Finally, the study

uses qualitative data and the findings should be viewed as suggestive.



Interviewees noted that the timeout grabbed their attention and “made [them] think,” but
recounting that this occurred this way is not necessarily the same as what they actually
experienced. They likely did not notice that their direction of focus had been changed at the

time.
CONCLUSIONS

A timeout intervention appeared to cause both deeper cognitive processing and increased
deliberative attention (System 2) to several areas of antibiotic decision-making—a finding
anticipated by Dual Process theories. Increased attention to the task of antibiotic decisions,
changes in the relationship with stewards, increased sense of autonomy and increased patterns
of non-specific justification patterns were observed. Using Dual Process theories to guide the
development and implementation of timeout interventions may ultimately lead more consistently

to higher quality antibiotic practice.
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APPENDIX

Questions: Antibiotic Timeout Focus Group

1.

2.

3.

8.

9.

Tell me about your experience with the Antibiotic Timeout system?
How did the Antibiotic Timeout system influence your decision making?
What did you find useful about the Antibiotic TimeOut system?

What was not useful?

How was the interaction with the system and its features?

How did the system impact your decisions?

Do you think this system should be implemented throughout VA?

What could be done to improve the system technically?

What could be done to improve the system impact on clinical reasoning?

10. How important are other peoples’ opinions to your willingness to adopt use of

this system?

11. What barriers to adoption do you see?

12. What would facilitate adoption of the system?



Appendix 2: Sample View of the Antibiotic Renewal Template

& Reminder Dialog Template: TIME OUT - VANCOMYCIN RENEWAL NOTE

Thi=s template is intended to promote a "Time Out" to reconsider the need for reordering wvanconmycin. Continued therapy will be
approved if the template is properly completed.

The following cquestions should be considered prior to renewing antibiotic therapy
Is a bacterial infection present?

Has the site of infection been determined?

Has the culprit bacterial pathogenis) been indentified?

Iz the patient clinically stahle?

Please rewiew the following resources in making your decision.

- hntimicrobial Dashbhoard link for a summary of the clinical and

microbiological status of the patient and automated recommendations for
antibiotic therapy.

—-NOTE: Tou must be logged on to your computer with your own
Windows WHA login. First-time users will be directed to
register for approval to wiew the clinical dashboards.

For residents, please list Christopher Graber as syour
superwvisor and only regquest the Greater Los Angeles HCE,
with the reason for PII/PHI access "antibiotic timeout."
It may take 1-Z business days for your access to be fully
approved.

— Click the link for information regarding side effects associated with
vancomycin therapy or for the principles of adjusting antimicrobial
therapy. View adjusting therapy link

= GLA wancomycin dosing recommendations are available by clicking link.

view vancomycin dosing link

Iz a bacterial infection present?

8 Definitely not/very unlikely

Choose one or more of the following to indicate the infectious syndrome being treated

Deep-seated or endovascular infection (e.g., S.aureus bacteremia, endocarditis, meningitis, wertebral
osteomyelitis, necrotizming fasciitis, mediastinitis, epidural or wvisceral ahscess)

Diabetic foot infection (with or without osteomyelitis)

Intra-abdominal infection

IV catheter-related bloodstream infection

Prneumonia

Sepsis (site of primary infection unknomm)

Skin/soft tissue infection (non-surgical site-related)

Surgical site or device/prosthesis-related infection

Urinary tract infection

[ e i i I B |

Other infection not specified abowve

Ha=z the infectious diseases consult service recommended continuation of vancomycin?

O ves

e Mo, Infectious Diseases Consult Service has not made a recommendation

& Definitely yes/very likely

Wizit Info Finish Cancel




Appendix 2 (continued)

Sample View of the Antibiotic Renewal Template (part 2)

der Dialog Template: TIME OUT - YANCOMY CIN EENEWY,

NOTE

Has the

infectious diseases consult service recommended continuation of wancomycin?

£ ves
@ ne

, Infectious Diseases Consult Service has not made a recommendation

Has a culprit Gram-positive bacterial pathogeni{s) been identified?

) Yes, definitiwely known: therapy is for an infection known to be caused by
a Gram-positive organism (i.e., microbiological results demonstrate a
Cram-positive ocrganism)

] Possibly, a Gram-positive pathogen is suspected: empiric therapy is being
given for sn infection suspected to be due to a Bram-positive organism
{i.e., microbiclogical results are pending)

bre data still pending from appropriste ordered microbicologic cultures?
&) ves

Is vancowycin the most appropriate agent for treatment of the suspected organism

or infection of
concern? view GLA reco

ions for treating Gramt organisms link

& yas

EBP: 120480 (0370477013 10:07)

TEMP: 292 F [3&.7 C]1 (03704/2013 10:17)
HR: &5 (03042013 10:07)

RR: 15 (03/04/2013 10:07)

Is the patient clinically stable?

Please rewview Antimicrobial DPashboard Antimicrobial Dashboard link

—-— Click the link for guidance

on what to expect regarding clinical
improvement. in skin/soft tissue

infections and pneumonia Guidance Link

] Yes, clinically stable and/or mostly/entirely improwed

Are there mitigating factors that would preclude the patient from being
converted to oral antimicrobial therapy?

Click the link for guidance regarding appropristeness of IV-to-oral

antibictic conwversion. wiew guidance for IV-to-oral link

% vas - patient still requires intrawenous antibiotic therapy and cannot
be switched to oral antimicrobial therapy.

Enter reason in text box
belour.

*3till has elewated WEC

Was this decision regarding antibiotic use discussed on tesam rounds? Note
that decisions on antibiotic use need not be delayed pending rounds.

e a3

Click on the "Finish" button to exit the template. Siegm the note;
then go to the Meds tabk or Orders tab to RENEW the wvancomycin for 26
hours_

:3:3:3:3:1 :3:3:3:3:1
#¥

[ Y

izt [nfo Finizh Cancel
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*Graphical Abstract

Themes that emerged from focused groups after implementation of an antibiotic timeout intervention

Themes from an antibiotic timeout

intervention

* Captures and controls attention

* Enhances informed and deliberative
reasoning

* Redirects decision direction by making
inappropriate vancomycin and and think
piperacillin/tazobactam discontinuation
easier than continuation

* Fosters autonomy and improves team
empowerment

more deeply

* Limits use of emotion-based heuristics.





