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e Interventions by health systems to implement Choosing Wisely guidelines can reduce the use

of low-value services.

t

ticomponent interventions targeting clinicians are currently the most effective types of

—
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Context: Ghog8ing Wisely aims to reduce the use of unnecessary, low-value medical services through
developme mmendations related to service utilization. Despite the creation and dissemination
of these re ations, evidence shows low-value services are still prevalent. This paper

synthesize e on interventions designed to reduce medical care identified as low value by

1

Choosing Wisely and evaluates which intervention characteristics are most effective.

Methods: We hed peer-reviewed and gray literature from the inception of Choosing Wisely in

2012 th 019 to identify interventions in the United States motivated by or using Choosing

Va

Wisely recgmmendations. We also included studies measuring the impact of Choosing Wisely on its

I

own, without active interventions. We developed a coding guide and established coding agreement.

We coded ¢ ed articles for types of services targeted, components of each intervention, results
of the inte Bstudy type, and, where applicable, study quality. We measured the success rate of

interve ; chi-squared tests or Wald tests to compare across interventions.

uth

Findings: We ed 131 articles. Eighty-eight percent of interventions focused on clinicians only;

48% in ultiple components. Compared with dissemination of Choosing Wisely

recommendations only, active interventions were more likely to generate intended results (65% vs
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13%, p <0.001) and, among those, interventions with multiple components were more successful than

those with one component (77% vs 48%, p = 0.002). The type of services targeted did not matter for

{

success. 1c1an-based interventions were more effective than consumer-based, though there is a

dearth of st @ consumer-based interventions. Only 17% of studies included a control arm.

rip

Conclusiofis: Intefyentions built on the Choosing Wisely recommendations can be effective at

G

changing practicg patterns to reduce the use of low-value care. Interventions are more effective when

S

targeting cl@i€laggland using more than one component. There is a need for high-quality studies that

include active confiols.

U

C

of health care, health services/standards, health services/economics, Choosing

ealth care quality.

I

Re e use of medical services that do not improve patients’ health is crucial for both

the efficie ality of the health care system. One of the largest efforts to do so is the Choosing

0,

Wisely campai hich launched in 2012 to reduce utilization of unnecessary tests and procedures.

n

In the p, rs, it has attracted historic levels of engagement from medical societies, health

care dell

[

s, employers, and patient groups. To date, more than 80 medical specialist

organizations haveparticipated in the campaign and generated lists of often unnecessary services

b

pertaining to theigspecialty. These efforts have produced more than 600 recommendations for ways to

reduce services and align medical care with clinical value.

A

This article is protected by copyright. All rights reserved.



Since its inception, the campaign has garnered widespread publicity both within the medical
community and beyond. It has been the subject of numerous research papers, journal commentaries,
and poliMers.4 Additionally, it has gained attention through national news coverage, academic
and clinica @ ces, and dissemination through specialty societies. Despite the attention, a key

questiomrcmaimsmins Choosing Wisely reduced use of low-value care?

L

Recgint wgrk suggests low-value services remain prevalent in the US health care system,
leading to Dls $101 billion in additional spending.”® Impediments to aligning service use with
the goals omosing Wisely campaign include identifying recommendations that are both
motivated ideince and have the potential to significantly impact patient care, physician awareness
of the campai d measurement of low-value services.*'”!" One key challenge is that while
disseminat@: recommendations has been widespread, actual interventions to implement the

recommendations have been piecemeal. Efforts to measure and reduce low-value care have primarily

ealth systems, hospitals, or divisions within facilities, with little coordination
among ] erature includes numerous reports of efforts to reduce low-value services
identified oosing Wisely campaign; yet, to our knowledge, no review has set out to
synthesize the results of these individual efforts. In particular, it is not known what types of strategies
are most C(Smonly employed by health care providers and payers to implement the Choosing Wisely
recommen d the effectiveness of these strategies. Although 1 notable review by Colla et al.
looked at 1o services, it encompassed services both within and beyond Choosing Wisely.'” It

contained gicles from before the Choosing Wisely campaign and up to early 2015; many

interventioF tied ’ the campaign were published after this date.

This literafire review provides a focused update to previous work by analyzing existing
evidence on int tions that sought to reduce the use of low-value services targeted or motivated by
the Ch@ campaign. We describe interventions used by health systems, payers, hospitals,
and clinics, and the interventions’ impacts on specific low-value medical services from the inception

4
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of Choosing Wisely in 2012 through the middle of 2019. We also assess the quality of extant
literature. Our aim is to inform policymakers, health system leaders, payers, and clinicians about the

cornponen! neeae! for successful implementation of Choosing Wisely recommendations and, as

such, genedespread reductions in low-value care.

I
Methods < >
Search Strg

Thi atic review followed the Preferred Reporting Items for Systematic Reviews and
Meta—Analc

SMA) guidelines" and was registered in the PROSPERO registry (study no.

CRD 4201 * With the help of a reference librarian, we developed a search algorithm for

both full-text article searches and title/abstract title searches. We aimed for sensitivity over specificity
in our initial s thus using a full range of terms related to low-value or unnecessary care. We
ia OVID), Scopus, Web of Science, and DimensionsPlus for English-language

peer-reviewed and gray literature published from 2012 to June 2019. The full list of keywords and

I

search terms 1S available in Appendix S1 in the Supplement.

ho

Study Si ] Selection

{

Af] ing duplicates from the results, one author screened articles based on titles and

abstracts. nitial screening, we retrieved full-text articles that were assessed for eligibility by

U

two autho ne research assistant. Articles were included if they (1) included US-based patients

A

or health car ers; (2) measured the rate of use over time of at least one low-value service

identified or explicitly motivated by the Choosing Wisely campaign; (3) mentioned the Choosing
5
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Wisely campaign or the ABIM Foundation in one of the article’s fields (e.g., title, abstract, full text,
funding source); and (4) included at least one intervention, such as the use of the Choosing Wisely list
ora clinMnsumer-focused strategy to reduce low-value service utilization. Articles were
excluded iy measured opinions about or knowledge of Choosing Wisely
recommendationsm(? ) were descriptions of or opinions about the Choosing Wisely campaign; or (3)
did not inch\tervention as previously defined. For uncertainties or disagreements on the

inclusion ofispecifig articles, the authors discussed until a consensus was reached.

C

Welalg@ hand-searched reference lists of all full-text articles for studies that may have been

missed in t igiiial search. Similarly, experts in the field, including those at the ABIM Foundation,

U

were cons elevant articles. Unique titles identified from this step were assessed for eligibility

based on th€ aforementioned inclusion and exclusion criteria.

£

Data C Synthesis

acted the following data from the included articles: study type, setting, medical field

Ma

or specialty, target population, components of the intervention, length of intervention and follow-up

]

period, oth e measures (e.g., satisfaction, health outcomes, costs), and up to 10 primary

outcomes T, low-value service utilization.

€

d and expanded on the framework of Colla et al. to develop a list of possible

1

clinicia mer-focused intervention components.'> (See Table S1 in the Supplement for a

|

list of inter¥ention components and definitions.) Components included clinician-focused tactics, such

as point-of-care algits in the electronic health record (EHR), feedback about service utilization, and

dJ

clinician edu r academic detailing. Consumer-focused tactics included patient cost sharing or

patient e materials. We also measured outcomes from the development and dissemination of

A

the Choosing Wisely recommendation lists without any intervention.
6
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Our central interest is the effects of interventions on low-value medical care identified or
informed by the Choosing Wisely initiative. Our unit of analysis is a single study; no study described
more tthenﬁon, though many interventions had multiple components. Because many
interventioured effects on more than one low-value service, we determined whether the
intervertiompuedmerd statistically significant and intended results across all primary outcomes (e.g.,
reductions Llue services), no statistically significant results for any primary outcomes,

unintendeditesults @cross all primary outcomes (e.g. an increase in low-value services) or, finally,

C

mixed resu included any combination of intended, no, and unintended results. For studies in
which auth plt primary outcomes (such as an aggregate measure of low-value service use in
addition to individil service measures), we examined studies on a case-by-case basis, with the
default bei it services by types of service. When studies included services that were not on a

Choosing t, we examined only services that were part of the list or, in cases where the

intewentiomlicitly part of a Choosing Wisely—motivated initiative, all primary outcomes. To

compare outcomes across types of interventions, we used chi-squared tests of independence or, to
cluster standarE)rs in service-level comparisons, Wald tests. We assessed all studies for which
outcom ical significance could be measured. Then, we separately assessed the subset of
articles thai included rigorous control groups to measure whether studies with more rigor had different

rates of success than those with less rigorous designs.
Risk of @tucﬁes

Wﬁd studies based on the taxonomy developed by the Oxford Centre for Evidence-

based Med ich includes, in order of decreasing evidence strength, (1) properly powered and
conducte 1zed controlled trial (RCT), (2) well-designed controlled trial without
7
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randomization or prospective cohort trials; (3) case-control study or retrospective cohort study; and

. . 15
(4) case series or cross-sectional study.

{

To tudy quality and risk of bias in controlled studies, we used an adapted version of

the ROB Bias in Non-randomized Studies—of Interventions) tool published by the US

|
Agency fopHealthcare Research and Quality.'® We appraised only RCTs, nonrandomized controlled

trials, prospggtivggcomparative cohort trials, and case-control studies. The quality of all other study

C

types witho ols (e.g., cross-sectional studies, case series) was not assessed, though these

studies ma rofle to confounding by underlying trends and factors that affect outcomes and are

S

not related itervention.'” Two authors conducted the quality assessment; when disagreements

U

arose, discussi ere held until a consensus was reached.

Risk of Bia§| AdkosStudies

an

alitatively assessed the risk of two types of dissemination bias in this review:

publicatj and reporting bias.'® Publication bias is the selective publication of large studies

M

and/or studies with positive results, which leads to the underreporting of null results; reporting bias is

the selecti of statistically significant outcomes by researchers."’

1

We @ ed publication bias, in part, through the use of multiple research databases and the
inclusion o iterature in our search. We also searched ClinicalTrials.gov, the largest trial
registra: maintained by the National Library of Medicine of the National Institutes of
Health, Mpwlshed trials that could meet our inclusion criteria. We could not use commonly used

graphical and statiSical approaches to test publication bias in meta-analyses because outcome
measures bet udies in our final sample were not uniform and did not lend themselves to such
methods. assess reporting bias, we followed the PRISMA recommendation and cross-

8
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checked RCT results against their published protocols, including those in ClinicalTrials.gov, to

determine deviations in the planned and reported outcomes.*

T

Results-

|
Ougearch resulted in 13,313 nonduplicated articles. After an initial screen that
excluded aw relevant to the topic, not in English, or without either a full text or abstract, we
were left , articles that received full-text review. Most of the articles excluded at the full-
ither were commentary about the Choosing Wisely campaign or were not explicitly

text revie

motivated By the Choosing Wisely campaign or one of its lists. Our final sample included 131 articles.

(A PRISMm‘\ is found in Figure S1 in the Supplement.)

The majority of our sample included articles published since 2017 (Table 1), though some

A

articles were ed as early as 2014. More than 80 percent of included research was designed as
se series studies (e.g., pre-post design without a control group). Many of these
studies werg health care system quality improvement projects. Most studies were conducted in
inpatient s in more than one setting or medical specialty. Several studies included more than

one hospitd @ | particularly those that examined consumer-focused interventions.”’ About two-

thirds cre done in academic medical centers, and 88% targeted just clinicians. Of studies
review ervention, 40% had one primary outcome (n = 53 studies); 16% had two

outcomes (% = 22 studies), 13% had three outcomes (n = 17 studies), and 12% had between four and

t

nine outcomes (n Z916). Imaging scans and lab tests were the two most common types of service

9

outcomes ex , followed by procedures. Prescriptions and medical product use (including blood

products so examined; clinician visits were rarely studied (Table 1). This prevalence of

A

measured service types differs slightly from the Choosing Wisely lists. Of the 667 recommendations
9
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included in Choosing Wisely in 2019, procedures make up the highest percentage (26%), followed by
imaging (22%), medications (19%), lab tests (17%), blood products (3%), and exams (<1%) (Kelly
Rand, AMation, written communication, January 2021). Among the studies that reported

length of ihe range was between two weeks’’ and 60 months.* (For full details of each

includedsstneysbymmtervention type, see Tables S3-S17 in the Supplement.)

[

Wﬁzed the studies as no intervention (i.e., development and dissemination of the

Choosing commendations only; » = 23 studies; Table S3), single-component intervention (7
=45 studigs), Iticomponent intervention (n = 63 studies; Table 1). Of those studies with an
interventio i¢luded only a single component, a point-of-care information or alert (n = 14
studies) w st common, followed by clinician education or academic detailing (» = 9 studies)

and changio order sets or documentation requirements (n = 8 studies; Table S2). Among studies in

which interventioni included multiple components, clinician education or academic detailing was the

most co onent (n = 49 studies), followed by clinician feedback, including report cards to
clinicia udies), change to order sets or clinical documentation required for ordering low-
value servi = 24 studies), and point-of-care information or alerts (» = 22 studies; Table S2).

Comparisohvention Characteristics

W@sing the effects of interventions, we removed 15 studies for which the statistical
signiﬁcaﬂesult was unable to be discerned. In remaining studies, those that measured a
single-component gr multicomponent intervention produced intended results across all outcomes

64.0% of tﬁy contrast, in studies that measured the effect of no intervention (i.e., when the

study focu on whether development of the Choosing Wisely guidelines themselves had an

impact), i outcomes were generated 12.5% of the time (chi-squared test of independence, p <

0.001; Table dies that included a single component were less likely to return intended results
10
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than those with multiple components (46.5% vs 77.2%; p = 0.002; Table 2). However, once
multicomponent studies were separated into the exact number of components, there was no
relatioan the number of components and likelihood of success (p = 0.4; Table 2). We also
did not seeally significant differences among the types of low-value services targeted as
outcomes (pE=mfsSmor among interventions that included systems-based changes (changes in clinical
pathways, hn order sets, or clinical alerts) versus those in which clinicians were encouraged to

make affirmative bghavior changes (p = 0.5).

C

Thg v jority of interventions were targeted at clinicians only (88%; n = 115 studies). Of

$

the relativ umber of studies with interventions targeting consumers, 12 targeted both

u

consumers and clinicians, while only four targeted consumers or their families only (Table

1). Among(Studies for which statistical significance could be assessed, the percentage of interventions

N

generating intended results was similar for interventions that targeted clinicians only (65.2%) and

a

those intervgnt hat targeted both consumers and clinicians (80.0%). Notably, among the few

studies sumers only, none generated intended results (Table 2).

M

onsiderable heterogeneity around which combinations of intervention components

were used and how they were implemented, making it difficult to draw firm conclusions about which

I

specific co are more likely to be successful. That said, service utilization review by health

professiondls genefated intended results in both single-component interventions in which it was used

(Table 3). ulticomponent interventions, those that included behavioral nudges, utilization

n

review, ation or academic detail, and the creation of new clinical pathways were among

{

the most enerate intended outcomes (Table 3).

U

Clinicid 4@ ed Intervention Components

A
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This article is protected by copyright. All rights reserved.



Behavioral Nudges. Behavioral nudges refer to the use of behavioral economic principles
to steer clinicians or patients toward reductions in low-value care. (Definitions for all interventions are
found inMBehavioral nudges were used in six total interventions, including as a single
cornponenunction with other intervention components (Table S4). In the one study in
which behawiesalsimterventions were the only component of the intervention, the results were mixed.*
This studyh among 45 primary care clinicians in six adult primary care clinics—found that a
point—of—c@mitment device was associated with a statistically significant but small decrease
in one of't ted low-value services. Additionally, this study found that alternate orders, a
secondary ottcorf#€, increased during the study period, suggesting that interventions targeting low-
value services coull have unintended effects.’” Incorporating behavioral nudges with other

intewentioCer, was much more successful; all five studies that included behavioral nudges as

part of a my nent intervention reported intended results across all primary outcomes (Table
3).

rder Set or Clinical Documentation. Changes to order sets or to clinical
documentati ired for orders were a common component of interventions and often used for lab

tests. In total, 32 interventions used this component either alone or in combination with other
componen!!i Table S5). These interventions often involved changing aspects of the EHR so that low-
value servi nger appeared as choices in orders or so that clinicians had to complete additional
documentat stify the order of a low-value service. Often, these interventions were combined
with clirﬂlﬁon to inform clinicians why the order set was changed (n = 16; Table S5). Used

alone, cha;es to ge order set or clinical documentation generated the intended effect across all

outcomes e time; combined with other components it generated the intended effects 79% of
the time ( ¥As an example, a multicomponent intervention in a pediatric hospital included a
new or ing nurses to discontinue continuous pulse oximetry and initiate intermittent pulse

oximetry at a spceiied time, with a direction to call a physician if concerns were present.”® This study

12
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found that patient time on continuous pulse oximetry decreased and that signs of potential detriments
of less monitoring such as discharge time and proportion of patients needing transfers, revisits, or
medicalwteams did not increase during the study period.

Cli n Support: Mandatory or Optional Utilization Review. Clinical decision

I
support costrains low-value services by promoting compliance and adherence to treatment guidelines
and protocols; thig,can be achieved through utilization review or through point-of-care information or
alerts (see t ection). Immediate utilization review of potentially unnecessary service orders is
not as Wellws other intervention components (rz = 6 studies; Table S6). Often, these
interventio one as health system quality improvement projects and the component that
included u:review took the form of certain orders triggering review by another professional
typically, t@t always, at the time of order. For example, an intervention that required

colorectal surgery consult for all patients presenting to the emergency department with peri-anal

ining CT scans resulted in a reduction in unnecessary scans.*® In cases where it
has bee - omponent generated statistically significant results in the intended direction in all

studies wh ical inference was possible (Table 3).

Clinical Decision Support: Point-of-Care Information or Alert. Using an alert in the EHR to

flag potentgpropria‘[e care was one of the most common intervention components (n = 36

studies; Ta kely because it can be relatively straightforward to implement. The alerts often
did not requj itfional action from clinicians or others and did not aim to censure clinicians in any
way; th anarily used to give clinicians information, typically that a service was potentially
low valu€® ed on their own, these alerts generated intended effects 50% of the time; when

used with other int@rvention components, they generated intended results 65% of the time (Table 3).

A mple, Felcher and coauthors described the implementation of a typical alert in the
Kaiser Perm: orthwest system to reduce unnecessary vitamin D testing. The health system
13
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disseminated a new guideline with regards to testing and posted it on the organization’s website.
Orders for vitamin D tests were removed from laboratory preference lists for all clinicians except
endocrilmphrologists, and orthopedists. For all clinicians, any order triggered an alert that
included by @ s from the new guidelines and required the clinician to click again to order the

. . . . . . . . 35
test. VitamimmDssemecning rates decreased overall, including reductions in inappropriate screens.

L

In mxample, Chien and colleagues describe a randomized controlled trial in a system

of outpatie that used a price alert to inform clinicians about the total cost of medical tests,

including iwate medical tests.*® Unlike other alerts we reviewed, this alert did not give

clinicians 1 ion about the clinical value of services. This intervention had no effect on number

Int@ccess to the Electronic Health Record. Improving access to EHRs, by

increasing | onal capacity in EHRs, interoperability between health systems, or moving paper

records to e ¢, allows clinical and administrative data to be shared throughout a health care

setting or S Only two studies aimed to increase access to the EHR as a way to align service use
with C isely (Table S8). The low number of studies that used this component is likely

related to the widespread use of EHRs within health systems, as well as the paucity of work in low-

value care ; that goes beyond one health system. One case-control study in a rural academic

medical ceas part of a multicomponent intervention, implemented an enhanced clinician

template int isting EHR system was successful in reducing unnecessary preoperative testing
rates, t\ﬁct was not statistically significant throughout the entire study period.’” In another
study, ¢ were automatically transferred into the EHR as part of a multicomponent

intervention in a p&tliatric emergency department, which reduced inappropriate computed tomography

(Ch sc&head injury.*®

This article is protected by copyright. All rights reserved.
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Clinician Champions. Clinician champions, recruiting clinicians to advocate for Choosing
Wisely interventions, was used with other components of interventions but never, in our search, on its
own (TaMed with other components, it was successful in generating intended results 71% of
the time ( @ or example, Coronel and coauthors reported on a fellow- and resident-led
interventiommthatsaimed to reduce the use of continuous infusion of proton pump inhibitors in patients
with upperLestinal bleeding. Trainees targeted change both in hospital systems through

clinical dedision sypport and, for some departments, by recruiting faculty leaders to champion the

C

initiative. T, that had clinician champions along with the decision support change—but not

S

the group dd€Tsion support change only—saw statistically significant declines in inappropriate

use of proton pumpllinhibitor infusion.*® As another example, a two-week intervention involving nurse

L

practitioner, ns was unsuccessful in reducing the number of laboratory tests ordered for

intensive ¢ atients, though panels of tests did decrease, as did patient costs associated with

testing.”’

dll

ucation or Academic Detailing. Closely related to clinician champions,
clinician e was one of the most common intervention components used in conjunction with
others (n = 49 studies; Table S10). Indeed, informing and explaining an intervention was often
considereds‘ health systems to be a prerequisite for implementing other intervention components and
receiving cli uy-in. Clinician education generated intended results when used on its own 57%
of the time other components, 78% of the time (Table 3). Clinician education often took the
form of £ningthe rationale or evidence for an intervention to clinicians during regular meetings
or in grand'ounds’ )ften it was a one-time event with regular reminders such as posters or emails

reminding about the Choosing Wisely campaign and the current aim of an intervention.

U

Wang and s reported on an intervention in three family medicine clinics in which clinicians

receive ng educational presentations about appropriate use of lumbar spine MRIs. In this pre-

A

15
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post study, the authors found that the average number of monthly lumbar spine MRI studies decreased

in the 10 months following the presentation.*’

T

Cr New Clinical Pathways or Discontinuation Criteria. Some low-value services
result fro at happen automatically, or nearly so. For example, children in the hospital
I I

with respirgry issues are often monitored with pulse oximetry in the absence of explicit criteria
halting it.* Greatig a new clinical pathway for care or establishing new criteria for discontinuation of
a service m ore reduce its use. When used on its own, which was rare (n = 2 studies; Table
S11), the cw new clinical pathways was effective half the time. However, interventions that
used this ¢ t in conjunction with others (n = 9 studies; Table S11), such as education or alerts,
were amon| st successful, generating the intended results 86% of the time (Table 3). For
example, V@nd coauthors reported on a successful intervention in the emergency and inpatient

departments at a children’s hospital to reduce the use of chest x-rays for acute asthma

hospitalizafign e intervention was multicomponent and included updating guidelines, changing

the ord ; ducating clinicians about them. Additionally, the hospital updated its electronic
ordering i re to exclude a routine recommendation of chest x-ray with the verbiage of the
new guideline and removed some indications for x-rays in the emergency department.

Cl»eedback/Report Cards to Clinicians. Clinician report cards often take the form of

periodic, ifeedback comparing a provider to peers or measuring an individual’s progress to

alignment wi cific benchmark. For example, a multicomponent intervention in a surgery
depart both department and provider-specific report cards to measure compliance with
blood tr otocols was associated with improved transfusion practices and decreased costs

(Table S12).* UseSon its own (n = 4 studies), clinician report cards achieved intended results in all
outcomes 25% e time. Used in conjunction with other components, including clinician education
or poin{aleﬂs, 80% of interventions (n = 30 studies) attained intended results (Table 3).
Bhatia and coauthors describe an intervention using clinician feedback in the form of monthly emails

16
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summarizing each physicians’ transthoracic echocardiogram ordering behavior, splitting orders into

99 ¢

“appropriate,” “maybe appropriate,” and “rarely appropriate.”* Prior to beginning the feedback, the

authors se! cllmclans a 20-minute video about the intervention and its rationale, and gave clinicians

access to d w Able appropriate use criteria from the American College of Cardiology. Their
study, netablesbeeamse it was designed as an RCT and done across eight health systems in the United
States and hound lower rates of “rarely appropriate” transthoracic echocardiograms in the

group that geceivedifeedback, compared with control.

C

Creatipn ofjOrganizational Change Frameworks. Organizational change frameworks can take

S

a number ut all have as an aim system-level cultural change and, often, assessment of

U

progress to| anizational goals. These frameworks are typically used to support other

interventioff components and as part of a suite of larger changes within a system (n = 9 studies; Table

£

S13). As such a support, the use of change frameworks generated intended results in all cases where

results could b rtained (Table 3). However, because this component can take different forms

a

depend ecific organization, it may be hard to replicate. For example, one initiative, in an

inpatient edicine unit at an academic medical center, provided support and encouraged

\Y

individual faculty to lead targeted pilot projects to reduced unnecessary testing within their specific

departmentgl’ Another, set within the Veterans Health Administration, used a pilot study with one VA

f

health syst t an intervention to deintensify treatment for hypoglycemia risk. As it rolled out

O

nationally, ative brought together workgroups with experts and other stakeholders and

involved thg creation of shared decision-making tools and new clinical pathways of care to identify

g

patient cangidates

t

Alternativsﬂayment Methods. Because alternative payment mechanisms aim to create

efficiency withipdagalth systems, they can be aligned with the goals of decreasing unnecessary

, including those targeted by Choosing Wisely. However, few studies of alternative

payment specifically cite alignment with Choosing Wisely recommendations (r = 4; Table S14). Of

17
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the four studies we identified that explicitly identified Choosing Wisely, primarily by measuring
change in services identified by Choosing Wisely lists, two generated intended results across all
primaryw&lble 3). One of these reduced laboratory costs by 16%, while the other reduced
daily charg @ emetry monitoring in an academic medical center by 69%.**® A third study, by
Schwartz apdseeamthors, examined myriad low-value services and found overall reductions in low-
value serViLg organizations participating in the Medicare accountable care organization

program, tibugh héterogeneity in reductions in individual types of services. For example, while low-

&

value cancm dropped by 2.4% relative to the mean, preoperative services experienced no
i

statistically ant change in use.”’

Consumer—mlntervention Components

Patien @ Sharing.  Just one study examined an intervention that used patient cost sharing

to expligi use of Choosing Wisely services (Table S15), measuring whether people who
switched to pl ith high deductibles used fewer low-value services compared with prior to the
switch. from a large commercial insurer on more than 300,000 patients, the researchers

matched ps ents who switched plans with those who stayed in a traditional plan. Although the switch
was associat ith decreases in overall health care spending, the study did not find any effects on

. . . . . . . 26
spending o ue services, either in absolute terms or relative to overall decreases in spending.

Pagnt Education Materials or Facilitation of Informed Decision Making. Patient

educatioMor informed decision making, whether targeting patients only or both patients and
providers, ed to help patients understand when medical services may not be necessary. By

empowering patients with information, patients may choose not to use potentially low-value services.

On its 2 studies; Table S16), this intervention component was effective 50% of the time, and

as a component ot Other interventions (n = 6 studies) it was effective 60% of the time that results
18
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could be statistically ascertained (Table 3). In one study, which also included multiple clinician-
focused components, handouts and videos were developed and disseminated in order to educate
familiesm patients who were being treated for bronchiolitis.*® That multicomponent
interventio @ cessful in aligning care at the institution with Choosing Wisely guidelines for
bronchiplitismimsamether intervention, Engineer and coauthors reported on a successful
multicomp;rvention that included clinician-focused elements and a structured parent

discussion ool to ghide discussion in cases of mild head injury in the emergency department with the

C

aim of redmd CT scans.*® Head CT utilization in the emergency department was reduced from
t

63% of pati 2% in that study.

CZJort Cards/Quality Reporting Directly to Patients.  Instead of providing

periodic fe@dback, or report cards, to clinicians about their utilization of low-value services, similar

unnecessa

reports could be prgvided directly to patients. The idea is that patients might take overuse of
m as a sign of poor quality and steer away from such providers. This idea does not
have m to bolster it, at least in our review. We found one study that examined such an

interventio edicare’s public reporting of physician imaging rates of low back pain (Table

S17); its results are described in the section that follows.”

Unintende@

SiSotal studies reported unintended effects for primary outcomes, defined as outcomes that
were bowy significant and in the opposite direction of outcomes congruent with Choosing
Wisely gui N our of those studies measured the impacts of the dissemination of Choosing

Wisely guidelines and two measured an intervention. Of the two intervention-based studies, one of the

analyze @ generated only unintended results. In that study, researchers examined the impact of

Medicare’s public reporting of physician rates of imaging for low back pain prior to attempting
19
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conservative therapy in a cohort of Texas patients.”” They found very little overall change in imaging
rates (the statistically significant increase was small in magnitude) but did note, without hypothesizing
why, thawqasthat had previously had lower inappropriate imaging rates increased their imaging
rates after @ started. The other study, which measured adherence to appropriate transfusion
protocois, fommdmmixed results, with an unexpected increase in plasma orders outside of hospital
guidelines.h study, a multicomponent intervention in an academic hospital that included

education, @linical ecision support in the EHR, and provider report cards allowing for peer

C

comparisom red blood cell use decreased and adherence to guidelines improved. Study authors
cd¥ha

hypothesiz e ubiquity of anticoagulant drugs and stronger evidence for red blood cell

transfusion protocQls, compared to evidence for plasma guidelines, may have led to the differences in

outcomes. C
Quality Assmt

Risk of Bias Within Studies

pntrol studies, 10 nonrandomized trials, and eight RCTs (Table 1). The remaining

109 studies ithout controls were a mix of cross-sectional studies and case series that were
framed provement studies involving single hospitals, provider groups, or entire health
systems. I

W:d one nonrandomized controlled study from the quality assessment because only
the abs@tilable,so bringing the final number of studies whose quality was assessed to 21.
The quality of cOMfitolled studies was generally high, with the majority of studies (19 out of 21; 90%)
20
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meeting all the study design specifications needed to reduce bias based on the ROBINS-I tool (Table
4; study specifics in Table S18). Of the two studies that did not meet the entire bias assessment tool,
one Rcmccount for potential biases that arise from the randomization process and one case-

control stuccount for potential biases from missing data.

|
Ovgrall, controlled studies were statistically just as likely to generate intended changes in

alignment osing Wisely guidelines as those that were not controlled (p = 0.6; Table 2).

However, ferent types of interventions there was some heterogeneity (Table S19). For
example, vwmnt education materials were effective more than half the time across the full
sample, th ies that used a control found the intervention ineffective. In one of these studies,
patients wﬂotenﬁal candidates for prostate-specific antigen screening were randomized to (1)
usual care,{{2) a decision aid without clinician interaction, or (3) a decision aid plus shared decision
making, which included a discussion of the decision aid with a clinician. That study found no
treatment and control arms.”’ Conversely, controlled studies that used clinician
educati a multicomponent intervention (n = 8 studies) found intended results 75% of the
time, and;E studies that gave clinicians periodic performance feedback found intended results

in 5 out of the 7 studies (71%). Although the low number of studies makes it hard to draw firm

difference

conclusions the analysis of controlled studies bolsters our conclusion that clinician-focused
interventio be more successful than patient-focused interventions, and points toward some

specific int ns with solid evidence of effectiveness.
Risk of Bia Studies

Publicatioy Bias. We found 25 studies in ClinicalTrials.gov that included Choosing

lescription; 15 studies did not meet our inclusion criteria because they were not
conducted in the United States (r = 10); were ongoing studies (n = 3); were withdrawn (n = 1); or
21
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had results that were published after our search (» = 1). Of the 10 remaining trials that were reported
as completed, six trials had no final results reported in the database and no publications could be
linked to !! Tl 1!entiﬁcation after extensive searching. Four registered trials from this verification

process we @ ed in our final sample.*>*>**

|
Reporting Bias. Of the eight RCTs in our final literature sample, two were neither registered

P

[l

nor had publishegaprotocols’'**; therefore, their final reported outcomes could not be verified or

C

compared t licly available source. Two nonrandomized trials were registered,”***, and they

were asses§ed f0r s@lective reporting bias along with the six registered RCTs.

S

The plann&d and actual outcomes of the eight trials with published protocols are compared in

Ul

Table S20. In three out of the eight studies, primary outcomes differed between the protocols and the

final manu . for example, one study intended to measure the 30-day equivalent of drug

3

prescriptio orted the total prescription days instead.”* Additionally, the predetermined time

d

frame for primaf¥®outcomes in at least four out of the eight studies also differed between protocol and

final manu ome studies acknowledged changes between protocol and their final analysis,>

M

though . Although changes between protocol and study implementation are not

uncommon, the deviations we observed can lead to biases in the reported effects.

or

Discussion

h

d a significant number of studies that tested the impact of interventions to

|

leverage t oosing Wisely guidelines to reduce low-value services. The vast majority of

interventions implginented and evaluated in empirical research were focused on changing the

J

behaviors of ns and health care organizations. Consumer-oriented interventions had a small

represent the studies we reviewed.

A
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Several interesting patterns emerged from our systematic review. First, for many intervention
components, the majority of reviewed studies showed statistically significant effects in the intended
directiorwhe success rate was notably higher for studies of multicomponent interventions
versus sinnt interventions. Although the number of components past two did not make a
significamt dififeremee in success rate, the complexity of the individual components was suggestive.
Speciﬁcall;ntions that sought to create organizational change to support implementation of
Choosing {isely r’uommendations or involved multiple health care providers (arguably among the
most complex i entions) had high success rates. This result aligns with most of the findings in the
quality impmt and implementation science literature and adds important evidence to the

ongoing debate ab@it the effectiveness of single- versus multiple-component interventions.>

U

T only about one in six studies had controls, underscoring the need for methodological

n

rigor in future research. Overall, there was no indication that studies with controls were less likely to

d

yield posit than those without controls, though there was some heterogeneity within

individ ons.

V]

ugh the number of interventions targeting patients is low, the impact of clinician-

focused interventions appeared to be more pronounced than that of consumer-focused interventions.

I

Patient int were found largely ineffective. This finding differs from work in insurance

design, wh @ that increasing out-of-pocket costs, whether through a value-based insurance

design fram r a high-deductible health plan, can reduce low-value services.”®>® Within high-

56,59

n

deducti is reduction sometimes comes at the cost of also reducing high-value services.

[

Consiste pattern, our review notes one study in which moving to a high-deductible plan

lowered overall sp@nding but not low-value service spending.”® We did not review any studies that

L

included value-basgd insurance design, though recent work has focused on using—and

commu targeted increases in out-of-pocket costs as a way to reduce low-value service use.”’

A
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Results of our review suggest dissemination of Choosing Wisely guidelines alone produces

little success in reducing low-value care. Conversely, a number of interventions to implement

t

Choosing Wisely guidelines, particularly those that are clinician-focused and multicomponent, have

significant effects and produce desirable results. This echoes the recent and increased emphasis on
ol

implementation and the recognition that the broader context into which a guideline is introduced has

substantial influence on whether the guideline can be successfully integrated into routine care.

S N

Implementation, as many have suggested, is as important as—or even more important than—
dissemination of guidelines, because commitment to delivering high-value and cost-efficient care

requires health care organizations to put in place compatible interventions and allocate resources to

—
fundamentally shift the practice patterns of physicians and other health care clinicians.’”®' However,

[ 4

guideline implementation in complex health care organizations is challenging and rarely follows a

rational and linear pathway. Given the myriad factors that may influence health care delivery (e.g.,

>
ambiguities of evidence, multiple lines of authority, fragmentation of reimbursement), the common

\\J

practice of implementation typically favors multifaceted approaches.’>** Our review bears this out by

showing that 1 ntions with multiple components are more likely to be successful than

single component.

Th!iiterature on implementation also emphasizes the importance of broad social, economic,
and politicgs outside health care organizations and the internal context of the medical

practice. O , however, does not include an assessment of those contextual factors, which

could be agnteresting topic for future evaluations.

The literat@ire review has several notable limitations related to the underlying literature. First,

we report t ility of publication and reporting bias that could lead to an overrepresentation of
positive st e literature. Though we undertook several steps to minimize the risk of
publicaty (e.g., use of multiple research databases, inclusion of gray literature),”**, our review

of one widely u rial database found six registered trials that could potentially meet our inclusion

24
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criteria but whose results have not yet been reported or published. Unfortunately, mitigating sources
of publication or reporting bias is largely beyond our control; these include prospective trial

. . . . .. 65 ~-
reglstrano*na improvements in the peer-review process and journal acceptance policies.”” Given the

potential fn bias, the treatment effects and success rates reported here should be

considered mppembounds.

-

Secoind, most studies were done in only one health system and reported with short follow-up
times, limi‘u generalizability and knowledge of long-term effects. Third, low-value service
trials that mmcitly mention Choosing Wisely were not included. This criteria may have led to
the exclusi e interventions in which the motivation was unstated, or to the exclusion of
services o ing Wisely list but not noted as such. Fourth, the initial screening of titles and
abstracts O@Eﬂ’l 13,000 potential articles was done by one author. To mitigate this limitation,

we additionallj cosfulted with a number of experts and did rigorous bibliographic tracing. Finally, to

avoid the ¢ on of interpreting results in multiple national contexts with varying health
system as limited to studies within the United States. Although this limits our ability to
draw conclusi out the prevalence or effectiveness of interventions in other nations, this review

can provide a template for future research that seeks to assess the evidence for Choosing Wisely

within or aSoss nations. These comparisons are a fertile area for future research.

O @ s review should fuel optimism among health care systems that thoughtful
intervention duce meaningful changes within their organizations. The Choosing Wisely
initiativﬁaised for involving multiple stakeholders in recommendation development.
Health sMpayers should consider interventions to support these recommendations to

improve quality a§ value within the health care system.

Table lqof Selected Characteristics of Included Articles
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Study Characteristic Number Percent
Type of SF dz '
Case serig @ sectional study 109 83
Case-contipl studr ?suws; retrospective cohort study 4 3
Randornilled trial 8 6
Well-desimtrolled trial without randomization; prospective comparative
cohort tria 10 8
Publicaﬁ:
2014 C 10 8
2015 20 15
2016 E 21 16
2017 32 24
2018 L 31 24
2019 O 17 13
Type of sgtting”
B aua E i
Hospital i: 33 25
Hospi ient 13 10

26
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Hospital-affiliated lab 1 1
Laboratoq :not w'thin a hospital) 1 1
Outpatie @ clinic (either single or multispecialty) 13 10
Wultiple settings 75 57
Veterans @raﬁon system 1 1
Academiml center
Yes : 81 62
No 33 26
m; 16 12
Hospitalist or Eral inpatient medicine 39 30
Primary care” 32 24
WlogyL 20 15
Emergeanne 13 10
Critic£ 10 8
Surgery : 10 8
Cardiology 9 7
9 7
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Hematology 7 5
Anesthesigl 4 3
es:l o% '

om—Q % 2
Wystem costs considered

O 44 34
Types of me services”
Imagmg/:ests 87 29
Lab test 83 28
Medical product (e.g., blood products) 29 10
Prescriptio 31 10
Procedure (e.Einary catheter, telemetry monitoring) 61 20
Clinician visit 7 2
mentmn components®
ChoosmgOguldehne development only® 23 18
2 : 32 24

20 15

m{ 11 8
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Intervention targets

Clinician#cuse* 115 88
Consume @ 4 3
Both clinigjans anc igansand consumers 12 9
Types of ion components”
Clinicianm
Recjtion guideline dissemination only 23 18
Behay dges 6 5
Change to order set or clinical documentation 32 24
Clinical sion support: mandatory or optional utilization review 6 5
Clinical ion support: point-of-care information or alert 36 27
Increasing access or use of health information exchange 2 2
mmpions 9 7
Clichation or academic detailing 58 44
&ew clinical pathways or discontinuation criteria 11 8
Clinigi back or report cards to clinicians 34 26
rganizational change frameworks 9 7
or alternative payment methods 4 3

29
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Consumer-focused

PatiFt cost'haring 1 1

Pati @ tion materials or shared decision making 8 6

E!Iin‘glan report cards to patients 1 1

*May not 2 % 100% due to rounding or because studies report multiple categories.

® Includes mcommunity medicine, internal medicine, pediatrics, and obstetrics and

gynecology.

“Includes ¥surgical, and radiation oncology.

4Includes mentioned three times or less.

°Refers to @ Wisely recommendation dissemination only; no other interventions are included.
"Refers ies with a single intervention that is not Choosing Wisely recommendation

dissemi s

Table 2. InEenEeaesults by Intervention Characteristics

Intervention Ty; Number of Number of P-Value for Chi-
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Studies/Services | Studies/Services Squared Test of
(Percent) With (Percent) With Null, | Independence of
I ' Intended Results | Unintended, or Results
Q Mixed Results
Overall 66 (56.9) 50 (43.1) n/a
I
Recomme i
Interventio@)
Rec ion only 2 (12.5) 14 (87.5) <0.001
Inte@ 64 (64.0) 36 (36.0)
Single- vs :
componen ion
(n=100) m
20 (46.5) 23 (53.5) 0.002
Multisle—component 44 (77.2) 13 (22.8)
inte
Number onents in
multiple—cfponent studies
(n=57) I '
Interventiosmth 2 23 (79.3) 6 (20.7) 0.4
compone
Iﬁwith 3 13 (68.4) 6 (31.6)
31




components

Inte‘entiowwith 4-6

comQ

8 (88.9)

1(1L.1)

Cliniciai- W-focused

interventiow)

C

Clinteian-fe€used

integyentio

S

60 (65.2)

32 (34.8)

0.05

Pati -focused

!

intervention

0 (0.00)

3 (100.0)

N

Inte ocused

on beth ians and

d

lies

4(30.0)

1 (20.0)

Type of tudied

M

(n=273)

%
2

49 (63.6)

28 (36.4)

0.3

b

58 (74.4)

20 (25.6)

ducts,

th

ood

products

24 (82.7)

5(17.2)

AU

p-d
—
wn

19 (65.5)

10 (34.5)
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Procedure 37 (69.8) 16 (30.2)

Clilician gt 6 (85.7) 1 (14.3)

System-bay @ tive

CompoggnisQizldp)

Systems-hased changes 41 (67.2) 20 (32.8) 0.5
imp in EHR
Act ioral 23 (59.0) 16 (41.0)

Controlled trolled

M

Study (n=1

Incl rol arm 11 (50.0) 11 (50.0) 0.5

:

Does ude 55 (58.5) 39 (41.5)

i

Abbreviatis: EHR, electronic health record.

ndividual service level (n = 273) and statistical significance determined by a Wald

test to alloﬁtering at the study level.

Table 3. and Multicomponent Interventions With Statistically Significant Results in the

Intended Direction
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Interventi

{

Number of
Components in

Intervention

Number of Studies
Where All Primary
Outcomes Change in
Intended Direction

(%)

Clinician-

w

arip

Recommenmideline dissemination only Single (n = 16) 1(6)
Behavioralj Single (n = 1) 0(0)
Multi (n = 5) 5(100)
Change to 0; er sct or clinical documentation Single (n = 8) 4 (50)
m Multi (n = 19) 15 (79)
Clinical deciswEoport: mandatory or optional Single (n = 2) 2 (100)
utilizati
Multi (n = 3) 3 (100)
Clinical dehpport: point-of-care information Single (n = 14) 7 (50)
or alert
Multi (n = 20) 13 (65)
Increasi@ use of health information Multi (n = 2) 1 (50)
exchang#
Clinician cm Multi (n = 7) 5(71)
Clinici@or academic detailing Single (n = 7) 4(57)
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Multi (n = 45) 35 (78)

Creation o*ew cl" ical pathways or discontinuation | Single (n = 2) 1 (50)
criteria

Multi (n = 7) 6 (86)

Clinician fecdback or report cards to clinicians Single (n = 4) 1(25)

§

O Multi (7 = 30) 24 (30)
Creation omtional change frameworks Multi (n =7) 7 (100)
Risk—shari:mative payment methods Single (n = 1) 0(0)
Multi (n = 3) 2(67)
- C
Patient-focused
m@ Single (n = 1) 0 (0)
Patient educatiEaterials or shared decision making | Single (n = 2) 1 (50)
Multi (n =5) 3 (60)
st to patients Single (n = 1) 0(0)
Q

This table s e proportion of studies that reported statistically significant changes in the

intended digection across all primary outcome measures. Single-component interventions are

g

separated me m}'icomponent interventions, which combine the stated component in the first
column Wi‘:omponents. Categories that are missing from this graph have no studies that meet
those criterfa® es with results that were not able to be statistically evaluated are not included in

this tab
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ript

Table 4. Contr dies With Full Articles (N = 21) That Meet the Full ROBINS-I Bias Assessment

Tool, by Study e

SC

Number of Studies That Met 100% of ROBINS-I Tool
Type of Study (%)

U

1

Il
N
A

Case-contr 3(75)

(n

Nonrandomize trolled trials (n = 9) 8 (89)

5

Randomi trolled trials (n = 8) 8 (100)

M

]

Study quality ed using an adapted version of the ROBINS-I tool published by the US Agency

for Healthcare B @ and Quality.'® The ROBINS-I tool includes seven bias domains: three (bias due

to confounding, b2 selection of participants into the study, and bias in classification of interventions)

that occur befofg or at the time of an intervention, and four (bias due to deviations from intended

q

intervention missing data, bias in measurement of outcomes, and bias in selection of the

reported resultmr after an intervention.’® Only studies that met the complete ROBINS-I tool

!

criteria for eac pe were included in this table; one controlled study was excluded because it was
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