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ABSTRACT

Objectives Potentially harmful non-steroidal anti-
inflammatory drugs (NSAIDs) utilisation persists at
undesirable rates worldwide. The purpose of this paper is
to review the literature on interventions to de-implement
potentially harmful NSAIDs in healthcare settings and to
suggest directions for future research.

Design Scoping review.

Data sources PubMed, CINAHL, Embase, Cochrane
Central and Google Scholar (1 January 2000 to 31 May
2022).

Study selection Studies reporting on the effectiveness of
interventions to systematically reduce potentially harmful
NSAID utilisation in healthcare settings.

Data extraction Using Covidence systematic

review software, we extracted study and intervention
characteristics, including the effectiveness of interventions
in reducing NSAID utilisation.

Results From 7818 articles initially identified, 68

were included in the review. Most studies took place in
European countries (45.6%) or the USA (35.3%), with
randomised controlled trial as the most common design
(55.9%). Interventions were largely clinician-facing
(76.2%) and delivered in primary care (60.2%) but were
rarely (14.9%) guided by an implementation model,
framework or theory. Academic detailing, clinical decision
support or electronic medical record interventions,
performance reports and pharmacist review were frequent
approaches employed. NSAID use was most commonly
classified as potentially harmful based on patients’ age
(55.8%), history of gastrointestinal disorders (47.1%),

or history of kidney disease (38.2%). Only 7.4% of
interventions focused on over-the-counter (OTC) NSAIDs

in addition to prescription. The majority of studies (76.2%)
reported a reduction in the utilisation of potentially harmful
NSAIDs. Few studies (5.9%) evaluated pain or quality of life
following NSAIDs discontinuation.

Conclusion Many varied interventions to de-implement
potentially harmful NSAIDs have been applied in healthcare
settings worldwide. Based on these findings and identified
knowledge gaps, further efforts to comprehensively
evaluate the effectiveness of interventions and the
combination of intervention characteristics associated with
effective de-implementation are needed. In addition, future
work should be guided by de-implementation theory, focus
on OTC NSAIDs and incorporate patient-focused strategies

, Emma G Oyese, Eshika Singh, Matthew Vinson,
Isaiah Yim, Jamie K Turner, John W Epling

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This scoping review identified 68 studies published
during the 20+ year period during which all current-
ly available NSAID classes were on the market in
many countries.

= Multiple characteristics of interventions and author-
reported effectiveness are reported for each of the
identified studies.

= Interventions focused on only NSAIDs versus
NSAIDs as one of multiple medications were includ-
ed, but the literature search used to identify the lat-
ter was limited to published systematic and scoping
reviews.

= As ascoping review, this study did not systematical-
ly assess the quality of included studies.

and outcomes, including the evaluation of unintended
consequences of the intervention.

BACKGROUND
Non-steroidal ~ anti-inflammatory  drugs
(NSAIDs) reduce pain and inflamma-

tion through inhibition of cyclooxygenase
(COX-1 and -2) enzymes, thereby limiting
the production of inflammatory prostaglan-
dins.! Representing 5%-10% of global medi-
cation utilisation, NSAIDs are commonly
used to treat arthritis and musculoskeletal
pain, injuries, headache and other sources
of acute and chronic pain.” There are six
classes of NSAIDs: salicylates, propionic acid
derivatives, acetic acid derivatives, enolic
acid derivatives, anthranilic acid derivatives
and selective COX-2 inhibitors.” NSAIDs are
available in prescription and over-the-counter
(OTCQ) strengths, a variety of different formu-
lations, and oral (most common), intrave-
nous, injectable and topical forms. The use of
NSAIDs has risen globally throughout the last
20 years,"™ in part due to increasing rates of
chronic and persistent pain and an increasing
ageing population.
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In addition to anti-inflammatory and analgesic
properties, NSAIDs have numerous other physi-
ologic effects, which differ by NSAIDs class. For
example, NSAIDs can reduce the integrity of the
gastrointestinal mucosal barrier and limit submu-
cosal blood flow, increasing the risk of ulceration,
haemorrhage or perforation, particularly among
vulnerable individuals; COX-2 selective NSAIDs
are associated with lower gastrointestinal risk.' *
Taking NSAIDs can reduce renal blood flow, alter
the fluid-electrolyte balance and increase the risk
of acute kidney injury.'’ Risk for and worsening of
hypertension, heart failure and other cardiovascular
issues have also been associated with regular NSAIDs
use.'””" In 2015, the US Food and Drug Administra-
tion updated the black box warning on OTC NSAIDS
to include, ‘NSAIDs can increase the risk of heart
attack or stroke in patients with or without heart
disease or risk factors for heart disease...The risk of
heart attack or stroke can occur as early as the first
weeks of using an NSAID...There is an increased risk
of heart failure with NSAID use’.'* Medical societies

and professional organisations around the world
have established recommendations for limiting or
avoiding NSAIDs in certain high-risk populations
(online supplemental file 1).

Despite numerous long-standing recommendations,
potentially harmful NSAIDs prescribing and OTC use
persists globally.””™® As an example, multiple studies
show that up to 30% of patients with chronic kidney
disease are prescribed long-term NSAIDs.'? * This high-
risk use has resulted in a substantial number of adverse
events; NSAIDs are a leading cause of drug-related hospi-
talisations and mortality.”’ ™ The drivers of potentially
harmful NSAIDs prescribing and use are complex and
multilevel.***® Clinicians’ unfamiliarity with professional
recommendations, clinical inertia, limited alternative
options for pain management, lack of patient knowledge
or understanding, and broad availability of OTC NSAIDs
are just some of the factors involved. The evolving regula-
tory landscape also complicates NSAIDs practice patterns
and decision-making (a timeline of major NSAIDs-related
regulatory events and other key historical timepoints in
the USA, as an example, is shown in table 1).27 3

Table 1 Timeline of major regulatory events and other key historical timepoints of US NSAID history

Year Event

1900 Aspirin registered in the USA, available via prescription.”

1915 Aspirin approved by FDA for OTC distribution.”

1964-1976  Indomethacin, ibuprofen, diclofenac, ketoprofen and naproxen approved by the FDA.”2 73

1971 John Vane discovered the mechanism of action of aspirin and other NSAIDs.”

1976 COX enzyme was discovered, recognised for its role in prostaglandin synthesis.”

1984 Ibuprofen approved by FDA for OTC distribution.”

1985 FDA approved aspirin for treatment of acute myocardial infarction and secondary cardiovascular prevention,
CDC endorses.”®

1991 Second COX enzyme (‘COX-2’) was discovered, recognised as identical in structure but having important
differences in substrate and inhibitor selectivity and in intracellular locations.””

1999 Celecoxib, the first selective COX-2 inhibitor, is available via prescription.”

2004-2005 Selective COX-2 inhibitors (rofecoxib and valdecoxib) were withdrawn from the market based on evidence that
long-term use increases cardiovascular risk. Celecoxib remained on the market with a black box warning. The
warning was also added to the OTC NSAIDs’ drug facts label.*

2007 FDA approved topical diclofenac at the prescription-level.”

2015 Strengthening of the black box warning OTC NSAIDs’ drug facts labels related to risk of heart attack and
stroke.™

2016 The USPSTF recommends initiating low-dose aspirin use for the primary prevention of CVD and CRC in adults
aged 50-59 years (B recommendation).®

2020 Topical diclofenac approved for OTC distribution.?®

2022 Department of Health and Human Services initiates the Million Hearts Campaign, a national initiative to prevent
1 million heart attacks and strokes within 5 years. It focuses on implementing a set of evidence-based priorities
that can improve cardiovascular health (including appropriate aspirin use).®!

2022 The USPSTF recommends that for adults aged 40-50 years with an estimated 10% or greater 10-year CVD

risk: The decision to initiate low-dose aspirin use for the primary prevention of CVD in this group should be an

individual one (C recommendation).®

CDC, Centres for Disease Control and Prevention; COX, cyclooxygenase; CRC, colorectal cancer; CVD, cardiovascular disease; FDA, Food
and Drug Administration; NSAIDs, nonsteroidal anti-inflammatory drugs; OTC, over-the-counter; USPSTF, United States Preventive Services

Task Force.

Rockwell MS, et al. BMJ Open 2024;14:e078808. doi:10.1136/bmjopen-2023-078808

'sa1fojouyoal Jejiwis pue ‘Buiurel) |y ‘Buiuiw erep pue 1xa1 01 pale[al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Inauadns juswaublasug
| 8p anbiydeibolgig 8ousby 1e Gzoz ‘TT sunr uo jwod fwg uadolway:dny woly pspeojumoq 20z |11dy LT U0 8088.0-€20zZ-uadolwag/9eTT 0T se paysiignd 1siy :uado NG


https://dx.doi.org/10.1136/bmjopen-2023-078808
http://bmjopen.bmj.com/

Further efforts are needed to reduce the potential
harm associated with prescription and OTC NSAIDs and
promote safer pain management for high-risk patients.
The purpose of this paper is to provide an overview of
published interventions to de-implement potentially
harmful NSAIDs in healthcare settings, identify knowl-
edge gaps and suggest opportunities for subsequent
interventions and future research related to NSAIDs
de-implementation.

METHODS

We performed a scoping review of the scientific and grey
literature reporting on interventions to de-implement
NSAIDs in healthcare settings. Our review was guided by
the Preferred Reporting System for Systematic Reviews
and Meta-Analyses (PRISMA) Extension for Scoping
Reviews.”” As a scoping review, this review is not eligible
for PROSPERO registration, but the protocol was posted
at https://osf.io/ywe62/ in January 2022.

Eligibility criteria

Eligible studies were published in English between 1
January 2000 and 31 May 2022, employed any study
design and evaluated interventions administered with the
goal of de-implementing potentially harmful NSAIDs in a
healthcare setting. We selected 2000 as the earliest eligi-
bility year since it was the first full year in which selective
COX-2 inhibitors were available for use in several coun-
tries, including the USA and UK. Thus, all six NSAIDs
classes were available throughout the study period.

‘Healthcare settings’ included any outpatient or
inpatient healthcare environments within any medical
specialty.

‘NSAIDs’ included prescription or OTC oral or topical
NSAIDs. NSAIDs that are not approved for current use
were included if they had been approved at any point
during the study period. For example, although rofecoxib
and valdecoxib were removed from the US market in
2005,” they were included in the literature search. Aspirin
taken for cardiovascular disease (CVD) prophylaxis
(<100 mg) was not included since the recommended dose
is lower than that commonly used for analgesic purposes.
If the purpose of the intervention was to study an inap-
propriate prophylactic use of aspirin, an exception was
made to include that study. To be included, studies must
have reported NSAID prescribing or use rates before and
after the intervention, at minimum.

‘Potentially harmful’ NSAIDs included those that were
prescribed or taken in a manner inconsistent with profes-
sional recommendations or otherwise recognised as high-
risk by the study authors.

‘Interventions’ were defined as ‘any activity or set of
activities aimed at modifying a process, course of action
or sequence of events in order to change one or several
of their characteristics such as performance of expected
outcome’, as described by the World Health Organiza-
tion.” Interventions were actively delivered to healthcare

clinicians, healthcare teams or directly to patients. All
interventions included in the study involved de-imple-
mentation of NSAIDs. Passive interventions such as policy
changes were not included.

‘De-implementation’ was defined as the systematic
reduction or elimination of potentially harmful NSAID
prescribing or use, or the modification of some aspect
of NSAID prescribing or use to improve safety and/or
reduce risk of harm (eg, taking proton pump inhibitors
in combination with NSAIDs).

‘Patient populations’ were limited to adults > 18 years
of age. Patients with or without specific medical condi-
tions and of any health status were included.

Search strategy

With the guidance of a professional librarian, we searched
PubMed, CINAHL, Embase, Cochrane Central, Google
Scholar and Google for [intervention OR program OR
related MESH terms] + [de-implement OR deprescribe
OR reduce OR related MESH term] + [nonsteroidal anti-
inflammatory drug OR NSAID OR related MESH term]
in Spring 2022 (full search strategy appears in online
supplemental file 2). Studies were limited to articles or
abstracts published between 1 January 2000 and 31 May
2022. Only studies written in or translated into English
were included.

Studies identified in the search were uploaded as
abstracts to Covidence (Melbourne, Australia), an
online systematic review management platform. Dupli-
cate studies were auto-identified by Covidence and
deleted. Two members of the research team (MR and
EO) independently screened all abstracts for inclusion
in the review. Discrepancies were resolved by conference
with a third team member (JE). Studies that passed the
screening stage were moved to full-text review. Three
members of the research team (MR, EO and ES) inde-
pendently reviewed all full-text studies for alignment with
eligibility criteria and reviewed reference lists for addi-
tional studies. Discrepancies were resolved via conference
among the three reviewers.

Since the reference list review identified some studies that
focused on NSAIDs as one of multiple medicationsaddressed
in de-implementation or deprescribing interventions that
were not captured in our initial search, we performed a
second PubMed, CINAHL, Embase, Cochrane Central and
Google Scholar search for systematic and scoping review
articles related to medication de-implementation, depre-
scribing or polypharmacy interventions published between
1 January 2000 and 31 May 2022. Abstracts identified in the
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search were reviewed by the lead author (MR) to eliminate -

reviews that did not meet inclusion criteria. Each review
article was independently searched by two team members
(EO and JT) for studies that included NSAIDs and met all
other inclusion criteria. Discrepancies were resolved via
conference among the two reviewers.

Data extraction
Studies that passed full-text review were moved to the
charting/data extraction phase. Using the Covidence
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extraction framework, data were independently extracted
by two team members (MA and ES). Two additional team
members (MR and EO) downloaded the extracted data
table from Covidence, independently checked a 25%
data sample for accuracy and resolved discrepancies by
consensus.

The following data were extracted for each study: publi-
cation year, country, study design, intervention setting,
type of intervention (de-implementation approach),
participants (eg, physicians, pharmacists and patients),
NSAIDs involved in intervention (prescription and/or
OTC; classes and/or specific medications), focus patient
population and guiding model/framework/theory. Inter-
vention types were categorised as academic detailing/
clinician education, clinician financial incentives, elec-
tronic health record (EHR)/clinical decision support,
patient counselling, patient education, performance
feedback (a.k.a., audit and feedback), pharmacist medi-
cation review, practice facilitation or coaching or other as
informed by the work of Cliff et a* and Colla et a® and
the authors’ knowledge of the literature. During the anal-
ysis, we combined patient counselling and patient educa-
tion since these categories were defined differently across
studies, and because of substantial overlap in categories.

We documented the general effectiveness of the inter-
vention in de-implementing NSAIDs (yes, no or no
change) and any patient-focused outcomes evaluated in
relation to the intervention. An intervention was scored as
‘ves’ for effectiveness if any significant (p <0.05) improve-
ment in the utilisation or prescribing of any NSAID was
reported. For multiple-drug interventions, we focused
only on NSAIDs results.

Extracted data were integrated and synthesised into
tables and figures based on data extraction elements listed
above. The research team collectively appraised results to
summarise the identified interventions and identify gaps
in the literature.

Patient and public involvement
Patients or the public were not involved in the design,
conduct, reporting or dissemination plans of our research.

RESULTS

The original search identified 7720 studies from which 60
were included in the final review. The secondary system-
atic and scoping review search identified 98 articles from
which eight additional papers were included in the final
review. Figure 1 details the flow of articles through the

Full text records removed before
c screening:
.g Full text records identified from: Duplicate records removed by
_S Databases (n= 9085) — Covidence (n=1340)
5 Systematic review search (n=18) Duplicate records removed by study
& Reference lists of retrieved articles (n= 6) team (n= 9)
= Records marked as ineligible by
Covidence (n= 14)
—
Full text records screened (n= 7746) — Full text re_cords excluded
(n=7619)
=2 .
E Reports sought for retrieval — Reports not retrieved
g (h=127) (n=0)
7}
]
l Reports excluded:
NSAIDs use not primary
Reports assessed for eligibility outcome (n= 29)
(n=127) — No measure of NSAIDs
utilization (n= 15)
Not a health care setting (n= 15)
— Passive intervention (n= 1)
o
5 Studies included in the review
2 (n=68)
[

Figure 1 PRISMA Flow Diagram.
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identification and screening stages and online supple-
mental file 3 shows all articles included in the final review
(n=068).

Characteristics of studies

A total of 27 (39.7%) studies were published between
2000 and 2010, with the remaining published between
2011 and 31 May 2022. The majority of studies took place
in a European country (45.6%) or the USA (35.3%)
(online supplemental file 3). A variety of study designs
were represented, with randomised controlled trial being
the most common (55.9%) and prospective, interven-
tional trials also frequently used (23.5%).

Characteristics of interventions

A minority of interventions (14.7%) were guided or
informed by a specified conceptual theory, model or
framework. Most interventions were delivered to clini-
cians (ie, clinician-facing) (76.5%) (online supplemental
file 3a), although some were patient-facing (8.8%) (online
supplemental file 3b) and some were both clinician and
patient-facing (10.3%) (online supplemental file 3c). Of
the clinician-facing and both clinician and patient-facing
interventions, primary care or general practice physi-
cians were the most frequent focus (72.6%), with phar-
macists, nurses and physicians in sub-specialty settings
the focus of the remaining interventions. Both single-
component (54.4%) and multi-component (45.6%)
interventions were employed. The most common inter-
vention approach, represented in more than half of
the studies, was academic detailing and/or clinician
education (figure 2). Interventions focused on the EHR
and/or clinical decision support were common among

30

25

Number of Interventions
[ sy N
o (5] o

v

o

EHR/CDS

Pharmacist Medication
Review

Performance Feedback

Academic Det:

Intervention Approach

single-component interventions, while clinician perfor-
mance reports or audit/feedback and medication review
by a pharmacist were common among multi-component
interventions (figure 2).

Some interventions focused solely on NSAIDs, while
26 (38.1%) focused on the de-implementation of other
medications as well. For example, the EQUiPPED trial**
aimed to reduce prescribing of multiple potentially
harmful medications to older adults in the emergency
department, while the study reported by Dreishulte et af””
focused on the de-implementation of high-risk NSAIDs
and antiplatelet agents in primary care. Most interven-
tions (85.2%) aimed to de-implementall types of NSAIDS,
although some (14.8%) targeted reduction of a single-
type or class of NSAIDs. Interventions largely focused
on prescription NSAIDs, with only 7.4% of interventions
aimed to reduce potentially harmful OTC NSAIDs. All
studies focused on oral NSAIDs; topical NSAIDs were not
addressed in any interventions.

More than half of interventions (55.8%) aimed to de-im-
plement NSAIDs classified as high-risk based on patient
age (generally > 65 or 70 years), with BEERS, START and
STOPP criteria frequently referenced (table 2).%% The
de-implementation of potentially harmful NSAIDs among
patients with gastrointestinal conditions (eg, peptic ulcer
disease and inflammatory bowel disease) or who were
taking chronic NSAIDs without gastroprotective medica-
tion (eg, proton-pump inhibitor) and kidney disease was
also common (47.1% and 38.2%, respectively) (table 2).

Most interventions (76.2%) were effective in reducing
the use of high-risk NSAIDs (online supplemental file 3).
There was minimal difference in the reported effectiveness

H Single Component

Multiple Component

Practice Facilitation
Patient
Education/Counseling

Other

Clinician Financial Incentives

Figure 2 Single- and Multiple-Component Intervention Approaches to De-implement Potentially Harmful NSAIDS in Healthcare
Settings. CDS, clinical decision support; EHR, electronic health record; NSAID, non-steroidal ant-inflammatory drug.
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Table 2 Criteria by which the use of non-steroidal anti-
inflammatory drugs (NSAIDs) were classified as high-risk or
potentially harmful by included studies

Number of
High-risk or potentially harmful due to studies (%)
Age (generally > 650r 70 years) 38 (55.9)
Existing gastrointestinal conditions or lack of 32 (47.1)
gastroprotective medication
Kidney disease 26 (38.2)
Cardiovascular disease or heart failure 22 (32.3)
Hypertension 19 (27.9)
Potential for medication interaction 16 (23.5)
Lower risk alternative available 10 (14.7)
Contribution to polypharmacy 7.0 (10.3)
Chronic or long-term use 6.0 (8.8)
Use of multiple medications containing 4.0 (5.9

NSAIDs

of interventions that incorporated an implementation
theory/model/framework versus those that did not
(68% effective and 78% effective), were clinician versus
patient-facing or both clinician and patient-facing (78%
effective and 70% effective), single-component versus
multi-component (74% effective and 77% effective) and
involved only NSAIDs versus multiple medications (76%
effective and 71% effective). Effectiveness was similar
across intervention types (academic detailing/clinician
education (66% effective), clinician financial incentives
(79% effective), EHR/clinical decision support (71%
effective), patient counselling or education (68% effec-
tive), performance feedback (77% effective), pharmacist
medication review (70% effective), practice facilitation
or coaching (75% effective) or other (80% effective)). A
lower proportion of studies taking place in the USA (64%
vs 82% for other countries) reported on an intervention
that was effective in reducing NSAID utilisation.

Very few studies (5.9%) evaluated patients’ level of pain
or quality of life following discontinuation of NSAIDs.
Over half of the studies (51.5%) assessed other patient-
focused outcomes associated with the interventions,
including patient-rated quality of interaction with clini-
cian,”” occurrence of falls™ and emergency department
admissions.™

DISCUSSION

Although many professional organisations and soci-
eties recommend limiting or avoiding NSAIDs in high-
risk patients, potentially harmful prescribing and OTC
use persist at undesirable rates.'”® This scoping review
identified 68 studies describing healthcare-based inter-
ventions to de-implement potentially harmful NSAIDs
published between 1 January 2000 and 31 May 2022. A
broad range of intervention types and characteristics
were represented, with multi-component, clinician-facing

3

interventions targeting older adults and those with gastro-
intestinal or renal risk factors in primary care being the
most common. This review exposed several knowledge
gaps, many of which suggest opportunities for subsequent
research, as highlighted below.

Based on the identified research gaps, we suggest
several recommendations for future research. First, a
more comprehensive analysis of the effectiveness of
prior interventions may best inform subsequent interven-
tions to de-implement potentially harmful NSAIDs. The
present review identified interventions reported as effec-
tive versus not effective in reducing potentially harmful
NSAIDs, but, as a scoping review with a stated purpose
of overviewing the available literature, did not evaluate
effect size, degree of effectiveness or clinical relevance
of results. Our evaluation of effective versus not effective
interventions yielded few differences with the exception
of a greater proportion of not effective interventions
reported by US research teams compared with those from
other countries. It is unclear to what extent publication
bias influenced the reporting of negative outcome inter-
ventions, but further efforts to de-implement potentially
harmful NSAIDs are needed in the USA, regardless.

Second, we noted that both single-component and
multi-component interventions were similarly effective
in de-implementing NSAIDs, which is inconsistent with
some,” * but not all,” previous literature for reducing
the utilisation of low-value health services. In several
cases, interventions involving likely low-cost, low-burden
approaches (eg, one-time education session, online
training modules and pamphlets) were associated with
the same reduction in NSAID utilisation as much more
elaborate and costly approaches (eg, pharmacist medi-
cation review, individual patient counselling and EHR
workflow modification). Further research to identify
the characteristics of the simplest or most feasible and
sustainable interventions is needed, keeping in mind the
many contextual variables that influence effectiveness*’
and that the effectiveness of intervention components is
not additive (ie, a greater number of components in a
multi-component intervention is not always better).*

Third, academic detailing and clinician education
(most common), performance feedback, pharmacist
medication review and EHR modification were frequently
evaluated, but several other intervention approaches
have been tested less commonly. One option warranting
further evaluation is practice facilitation, which lever-
ages external facilitators to employ a variety of practice
change strategies and tailor interventions to context.
Although more commonly used to implement evidence
into practice rather than de-implement practice that is
not supported by the evidence,” there are examples of
successful practice facilitation de-implementation inter-
ventions.” ** Direct patient education and counselling
were effective for some interventions in the present
study*™ and align with our observation that patient-
facing interventions tended to be effective. Engagement
with patients can enhance outcomes of deprescribing
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and other health services interventions*’ ™ and may be

especially germane to the de-implementation of OTC
NSAIDs, which were barely addressed by interventions
studied. Finally, as many real-world efforts to change
clinician behaviour involve financial incentives (eg, insur-
ance pay-for-performance), further evaluation of that
approach should be pursued. As the lowest proportion
of effective interventions occurred in US studies, consid-
ering the unique barriers and facilitators to de-implemen-
tation within different health systems is important.

Fourth, as there are many scenarios for which long-term
NSAID use may be potentially harmful, interventions
focused largely on older adults and those with gastrointes-
tinal or renal risk factors. While these are very important
populations to target, their findings are not necessarily
generalisable to other patient populations. Despite the
need for de-implementing NSAIDs in patients with CVD,
heart failure and hypertension,'’ " they were the focus
of less than one-third of interventions. Additionally,
despite evidence that patients may have limited NSAID
literacy,”"™* the issue of duplicate NSAID use was mini-
mally addressed by previous interventions. Thus, moving
forward, there are numerous opportunities to focus and
tailor de-implementation approaches to the patient popu-
lations and contexts where needs exist.

Fifth, outcomes important to patients were inconsis-
tently assessed in the studies reviewed. Despite some
evidence that patient satisfaction and trust are not
adversely impacted by low-value care de-implemen-
tation,54 % (linicians continue to cite concern about
patient response as a predominant de-implementation
barrier.** °*® In addition to evaluating patient-focused
outcomes, future studies should explore the unintended
consequences of the interventions. Of the minority of
studies that evaluated adverse events or changes in pain
following NSAIDs de-implementation, none showed
increases in adverse events or pain outcomes.””®* In fact,
one study reported lower pain levels among older adults
who reduced NSAIDs as part of a pharmacist review
programme.™

Finally, we observed that very few of the identified
interventions employed an implementation or de-im-
plementation theory, framework or model. Although
there appeared to be no difference in the effectiveness
of interventions that did versus did not use such a theory,
framework or model, their use facilitates a thorough
exploration of factors that led or did not lead to an effec-
tive intervention. Furthermore, the use of these theories,
frameworks and models can guide successful implemen-
tation, adaptation and dissemination of interventions
and should be applied in future efforts.** One excel-
lent example is provided by the intervention reported
by Pinto et al’” who included their TIDieR checklist®®
in their published manuscript. Future researchers may
benefit from categorising interventions based on the 4R’s
framework of Norton et ol (did the intervention involve
removing, replacing, reducing or restricting the inappro-
priate service?).

This study has some limitations. Our initial search
strategy did not comprehensively identify studies that
focused on interventions to de-implement NSAIDs as
one of the multiple target medications. To incorporate
these studies into our review, we added a supplemental
secondary database search that was effective in identifying
eight additional applicable studies. Although it is possible
that this approach may have missed some multiple medi-
cation interventions, the process of reviewing reference
lists and numerous systematic or scoping review articles
was the best available approach for including as many
appropriate studies as possible with the resources avail-
able. Future literature searches may benefit from the
inclusion of ‘polypharmacy’ and associated terms. Addi-
tionally, our data extraction plan did not capture whether
interventions focused on reducing new prescriptions
for (or OTC use of) potentially harmful NSAIDs versus
reducing refills for ongoing inappropriate NSAIDs, which
could be important to inform future interventions. It is
also possible that some authors may have reported data
we extracted in separate publications (eg, implementa-
tion or de-implementation theory, framework or model).
Last, as a scoping review, we did not formally evaluate the
quality of the studies reviewed.

CONCLUSION

This scoping review identified 68 interventions to de-im-
plement potentially harmful NSAIDs published interna-
tionally from 1 January 2000 to 31 May 2022. During this
time, there was a great deal of evolution in the NSAID
market, in the scientific evidence related to the compara-
tive effectiveness and safety of various NSAIDs and other
analgesics and in professional recommendations, clinical
practice patterns and regulatory policy related to NSAIDs
prescribing. Yet, many interventions with varying char-
acteristics were effective in de-implementing potentially
harmful NSAIDs during this timeframe. These interven-
tions classified NSAID use/prescribing as high-risk for
multiple reasons, employed a variety of de-implementa-
tion approaches and took place in several different health-
care settings. We highlight six opportunities to enhance
scientific knowledge on NSAID de-implementation inter-
ventions in healthcare settings: (1) a comprehensive,
systematic analysis of the effectiveness of prior interven-
tions; (2) an evaluation of characteristics and combina-
tions of characteristics associated with highly effective
interventions; (3) an assessment of the effectiveness of
less-used intervention strategies such as practice facilita-
tion and clinician financial incentives; (4) the evaluation
of interventions for varying high-risk patient populations
and to de-implement OTC NSAIDs as well as prescription;
(5) the inclusion of patientfocused outcomes and (6) the
incorporation of implementation or de-implementation
theories, frameworks or models to guide the planning,
delivery and evaluation of interventions. This subsequent
knowledge stands to de-implement a common health
service (NSAIDs) and improve medication safety and
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healthcare quality for a large number of patients living
with common health conditions.
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