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Context: This study is a systematic review of interventions to improve adherence to guideline rec-
ommendations for prescribing opioids for chronic noncancer pain.

Evidence acquisition: Investigators searched CINAHL, Embase, MEDLINE, PsycINFO, the
Cochrane Library, and Joanna Briggs Institute Evid Based Pract database from inception until June
3, 2019. Interventional studies to improve adherence to recommendations made by opioid guide-
lines for chronic noncancer pain in North America were eligible if outcomes included adherence to
guideline recommendations or change in quantity of opioids prescribed. Data were extracted inde-
pendently and in duplicate. Quantitative synthesis was performed using random effects meta-analy-
sis. Confidence in evidence was determined using the Grades of Recommendation, Assessment,
Development, and Evaluation.

Evidence synthesis: A total of 20 studies (8 controlled and 12 prospective cohort) involving
1,491 providers and 72 clinics met inclusion. Interventions included education, audit and feedback,
interprofessional support, shared decision making, and multifaceted strategies. Multifaceted inter-
ventions improved the use of urine drug testing (n=2, or =2.31, 95% CI=1.53, 3.49, z=3.98, p<0.01;
high-certainty evidence), treatment agreements (n=2, or =1.96, 95% CI=1.47, 2.61, z=4.56, p<0.01;
moderate-certainty evidence), and mental health screening (n=2, 2.57-fold, 95% CI=1.56, 4.24,
z=2.32, p=0.02; low-certainty evidence) when prescribing opioids for chronic noncancer pain. Very
low−certainty evidence suggests that several interventions improved the use of treatment agree-
ments, urine drug testing, and prescription drug monitoring programs.

Conclusions: Mostly very low−certainty evidence supports a number of interventions for improv-
ing adherence to risk management strategies when prescribing opioids for chronic noncancer pain;
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however, the effect on patient important outcomes (e.g., overdose, addiction, death) is uncertain.
Am J Prev Med 2021;60(1):e15−e26. © 2020 American Journal of Preventive Medicine. Published by Elsevier Inc.
All rights reserved.
CONTEXT
North America (NA) is in the midst of an opioid
crisis1 that has been attributed, in part, to the
overuse of prescription opioid analgesics for

chronic noncancer pain (CNCP).2,3 Prescription opioids,
versus placebo, provide meaningful pain relief to
approximately 1 in 8 patients with CNCP in whom they
are prescribed4; however, opioid use is associated with
hyperalgesia,5 addiction and diversion,6 morbidity, and
mortality.7,8 All patients prescribed long-term opioid
therapy develop tolerance and physical dependence,
>25% engage in nonmedical use, and an estimated 8%
−12% show signs of addiction.9 In recognizing these
concerns, the policy response has primarily focused on
improving the appropriate prescription of opioid analge-
sics for CNCP.10,11

Clinical practice guidelines for opioids for CNCP rec-
ommend that healthcare providers (HCPs) avoid doses
≥90−120 mg morphine equivalent daily dose (MEDD)
among patients initiating therapy on the basis of low-
certainty evidence from observational data.12 Based on
expert consensus rather than rigorous evidence, guide-
lines also support: (1) acquiring training before prescrib-
ing methadone, (2) recognizing the risk of fentanyl
patches (e.g., unpredictable absorption with heat, or
exercise), (3) cautious uptitration of opioid doses (4)
reducing doses by 25%−50% when switching opioids,
(5) the use of risk assessment tools, (6) written patient
−provider treatment agreements, and (7) urine drug
testing. Despite widespread availability, reviews indicate
that provider adherence to recommendations made by
practice guidelines for opioids for CNCP is <50%.13,14

The purpose of this systematic review is to quantify
the impact of interventions designed to improve pro-
vider adherence to recommendations endorsed by prac-
tice guidelines for opioids for CNCP. Outcomes
included: (1) implementation of recommendations
endorsed by practice guidelines and (2) HCP knowledge
about prescribing opioids for CNCP.
EVIDENCE ACQUISITION

Data Sources and Search Strategy
A description of data sources and search strategies can
be located in the published protocol (also registered with
Prospective Register of Systematic Review;
CRD42018091640).15 Search strategies were developed
by content experts and an information specialist. The
strategy was peer reviewed by an independent informa-
tion specialist using the Peer Review of Electronic Search
Strategies.16 Investigators performed a systematic search
of CINAHL, Embase, MEDLINE, PsycINFO, and the
Cochrane Library from inception to June 3, 2019. They
also searched the Joanna Briggs Institute Evid Based
Pract database and PROSPERO, and performed manual
searches of the reference lists of relevant reviews. Appen-
dix Table 1 (available online) shows the final search
strategy for MEDLINE.
Study Eligibility
The study populations included HCPs who prescribe
opioids (e.g., physician, dentist, nurse practitioner, phy-
sician assistant). Studies that included medical residents
were eligible if most of the sample included practicing
clinicians given that the goal was to capture current pre-
scribing practices, and residents are influenced by faculty
preceptors.
Studies were eligible if they implemented an interven-

tion to improve a prescribing behavior that was recom-
mended by a recent North American opioid prescribing
guideline.10−12,17,18

No restriction was placed on the comparison group.
Primary outcomes of interest were change in provider

adherence to recommendations made by guidelines for
prescribing opioids for CNCP, including: quantitative
assessment of pain, assessment of function, restricting
dose to an upper limit ≥90−200 mg MEDD, avoiding
coprescription of opioids and benzodiazepines, imple-
menting treatment agreements, performing periodic
urine drug testing, screening for mental health concerns
before initiation, regular consultation with prescription
drug monitoring programs, tapering opioid use during
discontinuation, and optimizing nonpharmacological
therapy before initiation. Change in dose of opioid pre-
scribed was a secondary outcome of interest.
Included studies were RCTs, non-RCTs (nRCTs), or

single cohort studies with an intervention. In addition to
the criteria detailed above, the following inclusion crite-
ria were applied: First, the study involved prescribing
opioids for adults given that comparable guidelines have
not been published for children and youth.19 Second, the
focus was on prescribing for CNCP. Studies where a
www.ajpmonline.org
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clear distinction could not be drawn between prescribing
for noncancer versus cancer, or acute versus chronic
pain were excluded. Third, the study was performed in
NA given that this analysis explored implementation of
recommendations made by North American guidelines,
and opioid-related prescribing practices, nonmedical
use, and harms are greatest in NA.20 Differences in the
organization of health systems, prescription practices,
dispensing and medical cultures, and patient expecta-
tions may account for regional variation.20 Fourth, the
study reported original data. Studies were excluded if the
focus pertained to the management of nonmedical opi-
oid use (i.e., opioid abuse or dependence) or the pre-
scription of opioid agonist treatments (e.g.,
buprenorphine/naloxone, methadone).

Screening and Data Extraction
Abstracts were screened independently by 4 reviewers
with graduate training in clinical epidemiology who
worked in pairs. Full-text publications of relevant articles
were retrieved and examined for eligibility. The refer-
ence management software Rayyan21 was used to sort
articles based on inclusion and criteria. Disagreements
between reviewers were resolved by consensus or arbi-
tration by JAR. Inter-rater agreement was quantified
using Cohen’s k and percentage agreement.
Pairs of reviewers used a standardized instrument to

independently extract the following data: (1) methodol-
ogy, (2) HCP characteristics, (3) patient information, (4)
measures used, (5) methodologic characteristics that
informed risk of bias assessment, and (6) results. The
extraction tool was pilot tested on 10% of included stud-
ies before undergoing refinement. Corresponding
authors of included studies were contacted if insufficient
data were available for quantitative synthesis. Data were
presumed unavailable if authors did not respond follow-
ing 3 requests.

Risk of Bias and Quality Assessment
Methodologic quality and risk of bias of included studies
was assessed independently and in duplicate. Risk of
bias in RCTs was assessed using a modified version22 of
the Cochrane risk of bias tool.23 Risk of bias of cohort
studies was assessed using the Joanna Briggs Institute
checklist for cohort studies.24

Quantitative Data Synthesis
Estimates of effect for individual studies were calculated
using formulas published by Lipsey and Wilson.25

Adherence to recommendations were treated as dichoto-
mous outcomes (e.g., proportion of patients with docu-
mentation in medical records). ORs for cohort studies
were calculated using 2£ 2 frequency tables contrasting
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pre- with post-intervention. ORs for RCTs and nRCTs
were calculated using change in binary proportions. In 1
case, ORs were acquired from the source publication.26

Review Manager, version 5.3 was used for quantitative
synthesis. Authors employed random effects models
owing to between-study heterogeneity. Effects of inter-
ventions on adherence to recommendations (e.g., use of
treatment agreements) were pooled across studies as
ORs using the inverse variance method.27 The effect of
an intervention on the quantity of opioid prescribed was
quantified as mg MEDD.
Meta-analysis was performed within subgroups

whereby data were pooled within each class of interven-
tions (e.g., educational, multifaceted), but not between
classes given heterogeneity. Heterogeneity was evaluated
using the I2 statistic, which describes the percentage of
variance not attributable to sampling variance across
studies. An I2 value ≥50% reflects substantial
heterogeneity.28

Evidence for publication bias was assessed by calculat-
ing the fail-safe Ns using Orwin’s formula,29 k0 = k
[ESkESc � 1], where k is the number of studies, ESk is the
observed mean effect size, and ESc is the criterion effect
size. The recommended criterion effect size of 0.20 was
used.
Assessing Confidence in Evidence
The Grades of Recommendation, Assessment, Develop-
ment, and Evaluation (GRADE)30 was used to assess the
quality of evidence in cases where pooled estimates of
effect from ≥2 studies indicated a reliable change in out-
come. Formal GRADEing of evidence was performed by
a committee composed of DAG, LVB, JAR, MAB,
MAH, and OAB.
EVIDENCE SYNTHESIS

The literature review returned 12,253 citations. From
these, 383 full-text articles were reviewed. There were 20
studies (6 RCTs,26,31−35 2 nRCTs,36,37 and 12 prospec-
tive observational cohort studies with an intervention38
−49) that met inclusion criteria. Inter-rater agreement
was substantial at the title/abstract stage (k=0.92, 96%
agreement) and moderate at the full-inclusion stage
(k=0.62, 81% agreement). Figure 1 shows the study
selection and exclusion process. A total of 10 authors
were contacted for additional information, 5 of whom
responded and 3 of whom shared data (acknowledg-
ments).
Characteristics of the RCTs/nRCTs are shown in

Appendix Table 2 (available online). A total of 6 RCTs
reported on 413 providers (208 were in an intervention
arm) and 61 clinics (29 were in an intervention arm).



Figure 1. Flow diagram depicting article inclusion and exclusion along with reasons.
HCP, healthcare provider; NA, North America; OUD, opioid use disorder.
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Additionally, 2 nRCTs reported on a sample of 85 pro-
viders (57 were in an intervention arm). A total of 2
RCTs32,35 implemented interventions that were primar-
ily educational. One RCT34 implemented a shared deci-
sion-making intervention. A total of 2 nRCTs36,37

implemented an interprofessional support intervention.
A total of 3 RCTs26,31,33 implemented a multifaceted
intervention (i.e., interventions that were composed of
≥3 discrete components). The duration of interventions
ranged from 10 weeks to 12 months. A total of 4
RCTs31,32,34,35 reported sufficient information to calcu-
late attrition, which ranged between 8% and 20%. Attri-
tion was not applicable to 2 RCTs that randomized at
the level of clinic.26,33

Characteristics of the cohort studies with an interven-
tion are presented in Appendix Table 2 (available
online). Studies reported on 1,078 HCPs and 11 clinics.
Several studies that utilized a review of patient medical
www.ajpmonline.org
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charts did not report the number or specialties of HCPs.
Interventions included: (1) education,38,42,44,46,48,49 (2)
audit and feedback,43,45,47 (3) decision support
system,40,41 and (4) multifaceted approaches.39 The
duration of interventions ranged from 2 months to 1
year, with 1 study reporting on an intervention that
spanned 3 years.39 A total of 5 cohort studies38,40,41,48,49

reported sufficient information to calculate attrition,
which ranged between 10% and 83%. Attrition at follow-
up was not applicable for the remaining cohort studies
given that data were extracted from patient medical
records.
Risk of bias assessment for RCTs and nRCTs is sum-

marized in Appendix Table 3 (available online), and for
observational cohort studies with an intervention in
Appendix Table 4 (available online). Overall, included
studies were at high risk of bias.
A total of 19 studies (5 RCTs,26,31−35 2 nRCTs,36,37

and 12 single cohort38−45,47−49) reported on provider
adherence to opioid prescribing guidelines. A total of 8
measured adherence using self-report collected from
1,013 HCPs.32,34,36−38,46,48,49 A total of 11 studies evalu-
ated whether care was documented in the medical
records of 7,734 patients with CNCP prescribed
opioids.26,31,33,39−45,47 The most frequent recommenda-
tions evaluated were implementation of risk manage-
ment strategies (e.g., treatment agreements). Few studies
evaluated adherence to recommendations supported by
empirical evidence (e.g., avoid doses in excess of 100 or
200 mg MEDD).31,33,43,44,47

A total of 14 studies (4 RCTs,26,32−34 2 nRCTs,36,37

and 8 single cohort38−40,44,45,47−49) measured the imple-
mentation of treatment agreements. A total of 4 studies
did not provide sufficient data for quantitative
synthesis,32,34,36,47 2 of which reported significant
improvement.34,36

Observational cohort designs indicated that education
(n=4, or n=2.30, 95% CI=1.65, 3.22, z=4.90, p<0.01, I2

=53%), audit and feedback (n=1, or n=32.19, 95%
CI=16.20, 63.96, z=9.91, p<0.01), and multifaceted (n=1,
or n=4.54, 95% CI=3.84, 5.37, z=17.72, p<0.01) inter-
ventions improved adherence to treatment agreements
(Figure 2). Evidence from RCTs indicated that multifac-
eted interventions reliably improved use of treatment
agreements (n=2, or n=1.96, 95% CI=1.47, 2.61, z=4.56,
p<0.01, I2 =0%).
A total of 14 studies (2 RCTs,26,33 1 nRCT,37 and 11

single cohort38−45,47−49) measured use of urine drug
testing. Evidence from observational studies indicated
that education (n=5, or n=2.60, 95% CI=1.74, 3.88,
z=4.68, p<0.01, I2 =70%), audit and feedback (n=3, or
n=2.09, 95% CI=1.44, 3.05, z=3.84, p<0.01, I2 =0%), and
decision support systems (n=2, or n=2.54, 95% CI=1.37,
January 2021
4.69, z=2.98, p<0.01, I2 =86%) improved the use of urine
drug testing (Figure 3). Evidence from 1 observational
study (OR=8.03, 95% CI=6.49, 9.93, z=19.18, p<0.01)
and 2 RCTs (OR=2.31 95% CI=1.53, 3.49, z=3.98,
p<0.01, I2 =48%) indicated that multifaceted interven-
tions improved use of urine drug testing.
A total of 6 observational studies38,43,45,47−49 evalu-

ated the use of prescription drug monitoring systems.
Interventions that utilized education (n=3, or n=2.58,
95% CI=2.04, 3.26, z=7.97, p<0.01, I2 =7%) and audit
and feedback (n=3, or n=17.05, 95% CI=1.63, 178.31,
z=2.37, p<0.05, I2 =88%) improved the use of prescrip-
tion drug monitoring programs (Appendix Figure 1,
available online).
One RCT with a multifaceted intervention33 and 2

observational studies of audit and feedback43,47 reported
no significant reduction in benzodiazepine and opioid
coprescribing (Appendix Figure 2, available online).
One RCT31 and observational study39 of multifaceted

interventions, 1 observational study of an education
intervention,49 and 1 observational study of a decision
support system40 evaluated the quantitative assessment
of pain (Appendix Figure 3, available online). A decision
support system intervention improved quantitative
assessment of pain whereas an education intervention
did not. Results for multifaceted interventions were
mixed, with 1 RCT reporting null results and 1 observa-
tional study reporting improvement.
A total of 2 RCTs31,33 reported that a multifaceted

intervention resulted in a 2.57-fold (95% CI=1.56, 4.24,
z(1)=2.32, p=0.02, I2 =64%) increase in likelihood of per-
forming a mental health screen (Appendix Figure 4,
available online).
A total of 2 RCTs26,33 and 5 observational studies42

−44,46,47 reported on change in dose of opioid prescribed
expressed as MEDD. One study did not report patient-
level data42 and 1 study did not report variability of esti-
mates.46 One observational study reported on an educa-
tion intervention,44 2 observational studies reported on
audit and feedback interventions,43,47 and 2 RCTs
reported on multifaceted interventions.26,33 Audit and
feedback interventions resulted in a 20.32-mg MEDD
(95% CI= �40.57, �0.08, z(1)=1.97, p=0.05) reduction
in opioids prescribed with no heterogeneity (I2 =0%)
(Appendix Figure 5, available online). Education and
multifaceted interventions did not have a reliable effect.
Effect sizes from meta-analyses can be biased toward

reporting larger effects given that studies reporting sig-
nificant effects are more likely to be published than those
that report null results. The fail-safe N is a method for
accounting for such bias and provides the reader with
the number of studies reporting null results (i.e., an
effect size of 0) that would need to be identified for the



Figure 2. Forest plot depicting the effect of interventions on improving adherence to the use of treatment agreements with studies
being grouped according to class of intervention implemented.
IV, inverse variance.
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observed effect to be washed out (i.e., when pooled, the
observed effect would be less than a standardized mean
difference of 0.20). The fail-safe Ns for interventions
that improved the use of treatment agreements were: (1)
9 for education, (2) 1 for audit and feedback, and (3) 2
for multifaceted interventions. The fail-safe Ns for inter-
ventions that improved the use of urine drug testing
were: (1) 13 for education, (2) 6 for audit and feedback,
(3) 5 for decision support system, and (4) 5 for multifac-
eted interventions. The fail-safe Ns for interventions
that improved consultation with drug monitoring pro-
grams were: (1) 8 for education and (2) 23 for audit and
feedback. The fail-safe N for audit and feedback inter-
ventions on quantity of morphine dose prescribed was 1.
Table 1 shows GRADEing of confidence in estimates

of effect. Evidence for most outcomes was obtained from
observational studies characterized by concerns over
methodologic limitations, inconsistency, and publication
bias. Confidence in estimates of effect for interventions
on outcomes was rated very low with 3 exceptions: confi-
dence in the effect of multifaceted interventions on regu-
lar mental health screening was rated low, use of
treatment agreements was rated moderate, and use of
urine drug testing was rated high.
www.ajpmonline.org



Figure 3. Forest plot depicting the effect of opioid prescribing interventions on improving adherence to urine drug testing with stud-
ies being grouped according to class of intervention implemented.
IV, inverse variance.

Asamoah-Boaheng et al / Am J Prev Med 2021;60(1):e15−e26 e21
DISCUSSION

This systematic review of the literature identified 20
studies that reported on interventions to improve pro-
vider adherence to recommendations for prescribing
opioids for CNCP in NA. Very low−certainty evidence
from observational studies indicated that: (1) education
improved the use of treatment agreements; (2) educa-
tion, audit and feedback, and decision support interven-
tions improved the use of urine drug testing; (3)
January 2021
education and audit and feedback interventions
improved the use of prescription drug monitoring pro-
grams; and (4) audit and feedback interventions reliably
reduced MEDD prescribed. Low-certainty evidence
from RCTs indicated that multifaceted interventions
improved mental health screening, high-certainty evi-
dence indicated that multifaceted interventions
improved urine drug testing, and moderate-certainty
evidence indicated that multifaceted interventions
improved the use of treatment agreements.



Table 1. Confidence in the Evidence From Reviews of Quantitative Research Rating of Included Studies

Outcome Intervention Studies Limitations Inconsistency Indirectness Imprecision
Publication

bias Estimate of effect of result
Confidence in

evidence

Perform
treatment
agreement

Education 5 cohort
studies

Serious Not serious Not serious Not serious Not serious Pooled estimate of effect was:
(OR=2.30 [95% CI=1.65,
3.22]).

Very low

Perform
treatment
agreement

Multifaceted 2 RCTs Concerns
unlikely to alter
outcome

Not serious Not serious Not serious Serious Pooled estimate of effect was:
(OR=1.96 [95% CI=1.47,
2.61])

Moderate

Perform urine
drug tests

Education 5 cohort
studies

Serious Serious Not serious Not serious Not serious Pooled estimate of effect was:
(OR=2.60 [95% CI=1.74,
3.88])

Very low

Perform urine
drug tests

Audit and
feedback

3 cohort
studies

Serious Not serious Not serious Not serious Serious Pooled estimate of effect was:
(OR=2.09 [95% CI=1.44,
3.05])

Very low

Perform urine
drug tests

Decision
support system

2 cohort
studies

Serious Serious Not serious Not serious Serious Pooled estimate of effect was:
(OR=2.54 [95% CI=1.37,
4.69])

Very low

Perform urine
drug tests

Multifaceted 2 RCTs Concerns
unlikely to alter
outcome

Not serious Not serious Not serious Concerns
unlikely to alter
outcome

Pooled estimate of effect was:
(OR=2.31 [95% CI=1.53,
3.49])

High

Consult
prescription
monitoring
program

Education 3 cohort
studies

Serious Not serious Not serious Not serious Serious Pooled estimate of effect was:
(OR=2.58 [95% CI=2.04,
3.26])

Very low

Consult
prescription
monitoring
program

Audit and
feedback

3 cohort
studies

Serious Serious Not serious Serious Not serious Pooled estimate of effect was:
(OR=17.05 [95% CI=1.63,
178.31])

Very low

Perform
mental health
screen

Multifaceted 2 RCTs Serious Not serious Not serious Not serious Serious Pooled estimate of effect was:
(OR=1.91 [95% CI=1.11,
3.30])

Low

MEDD
prescribed

Multifaceted 2 RCTs,
3 cohort
studies

Serious Not serious Not serious Serious Serious 10.20 mg MEDD reduction in
quantity of opioids prescribed
(95% CI= �24.06, 3.66)

Very low

MEDD
prescribed

Audit and
feedback

2 cohort
studies

Serious Not serious Not serious Serious Serious 20.32 mg MEDD reduction in
quantity of opioids prescribed
(95% CI= �40.57, �0.08)

Very low

MEDD, morphine equivalent daily dose.
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Very low−certainty evidence indicated that education
interventions may improve the use of treatment agree-
ments, urine drug testing, and use of prescription drug
monitoring programs when prescribing opioids for
CNCP. This is consistent with Cochrane reviews that
have reported that continuing medical education,50 aca-
demic detailing,51 and persuasion from local opinion
leaders52 result in small but reliable improvements in
professional practice with more active interventions
resulting in greater improvement. Very low−certainty
evidence indicated that audit and feedback interventions
may improve the use of urine drug testing and prescrip-
tion drug monitoring programs. This is consistent with
a review of the effect of audit and feedback interventions
on professional practice, which reported a reliable +4.3%
increase in provider adherence with desired practices
across 82 comparisons.53 Audit and feedback interven-
tions are more effective when: (1) delivered by a supervi-
sor or colleague, (2) performance is low, (3) provided
multiple times, and (4) clear targets are used. Multiface-
ted interventions often included education, audit and
feedback, interprofessional support, decision support
tools, and shared decision making. They were primarily
evaluated through RCTs and appeared to improve use of
treatment agreements, urine drug testing, and screening
for mental health concerns. An insufficient quantity of
studies evaluated the effect of decision support systems,
shared decision making, or interprofessional support.
Very low−certainty evidence indicated that audit and

feedback interventions may result in a 20-mg decrease
in MEDD of opioids prescribed. Confidence was rated
very low owing to risk of bias, between-study heteroge-
neity, low overall number of studies in subgroups, and
reliance on observational evidence. Adherence to opioid
prescribing recommendations may not translate directly
to a reduction in dose of opioid prescribed given that
recommendations made by guidelines for opioids for
CNCP are intended to help improve the safety and bene-
fits of opioid medications without jeopardizing or
restricting proper prescribing.54 Estimates suggest that
<5% of adults attending a Veterans Health Administra-
tion hospital with CNCP who are prescribed opioids are
prescribed doses in excess of 120 mg MEDD.55 It has
been argued that fear of overprescribing opioids for
CNCP and aggressive dose reductions and tapering
could lead to adverse effects, poor pain management, or
diversion from legal to illicit sources.56

Interventions focused on adherence to risk manage-
ment practices (e.g., urine drug testing). Such practices
do not have a rigorous body of evidence supporting the
benefits of their implementation in reducing risk of opi-
oid-related morbidity and mortality.12,57 For these rea-
sons, the 2017 Canadian guideline11 included use of risk
January 2021
mitigations strategies as “best practice statements and
clinical expert guidance,” which are distinct from
GRADEd recommendations. Unfortunately, the search
returned less data pertaining to recommendations with
rigorous evidence supporting their implementation,
such as restricting to a safe upper limit, such as ≤90 mg
MEDD, and gradual tapering during
discontinuation.10,11,18 Very low−certainty evidence
from 4 studies suggested that education, interprofes-
sional support, or multifaceted interventions may
improve the quantitative assessment of pain.31,39,40,49 A
total of 2 studies suggested that multifaceted interven-
tions improve mental health screening.31,33 A total of 2
studies23,30 indicated that audit and feedback interven-
tions may reduce coprescription of benzodiazepines and
opioids whereas a third multifaceted intervention did
not.33

Most interventions have targeted a single provider-
related barrier (e.g., audit and feedback to circumvent
cognitive biases). Given the range of factors associated
with adherence to guidelines (e.g., insufficient familiar-
ity,58,59 quantity of guidelines, disagreement with the
applicability of recommendations,56,60 or reliance on
gut-level perception61), interventions focusing on a sin-
gle barrier may be less likely to succeed. Moreover, no
studies have: (1) anchored interventions in behavior
change theory—application of theoretically informed
methods to target identified barriers or (2) specified and
evaluated putative mechanisms of change. The team has
proposed an evidence-based framework for overcoming
provider-related barriers to implementing guidelines
that is grounded in behavior change theory.62

Limitations
There are limitations in the extant literature. First, most
studies suffered from low methodologic quality and high
risk of bias. Second, reporting practices were generally
poor with few studies documenting important methodo-
logic details for nonpharmacological trials,63 such as
standardization of intervention and fidelity in delivery.
Third, studies were characterized by heterogeneity in
terms of design, interventions delivered, and outcomes.
As such, no consistent approach to the design, conduct,
or measurement of effective interventions can be drawn.
Fourth, few studies evaluated longevity of intervention
effects with suitable follow-up periods. Fifth, evaluated
interventions were likely confounded by simultaneous
activities occurring within organizations (e.g., Veterans
Affairs Opioid Safety Initiative64) and states/provinces
(e.g., public health campaigns65 or legislation mandated
querying of drug monitoring programs before prescrib-
ing controlled substances66), the effects of which were
not fully considered within individual studies. This
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limitation is particularly relevant for cohorts that are
susceptible to cohort effects and maturation. Sixth, no
study followed best practices in the development of non-
pharmacological interventions (i.e., performed a flexible
and iterative progressive process that involved moving
between Phase 1: design, Phase 2: preliminary testing,
Phase 3: efficacy, and Phase 4: effectiveness based on
data to indicate whether prespecified clinically signifi-
cant milestones were achieved).67 Finally, no study
evaluated the independent and interactive effect of inter-
vention components.
The results of the present review must be interpreted

while considering the following limitations. First, the
current knowledge synthesis focused on evidence from
NA. Given the sociopolitical nature of the opioid crisis,
the results of this synthesis may not extend to other geo-
graphic regions where the healthcare and political con-
text differ. Second, data were synthesized across diverse
study designs evaluating diverse interventions making it
impossible to discern whether between-study heteroge-
neity reflects clinical, statistical, or methodologic differ-
ences. As such, the pooled effect is presented as a
heuristic for future studies in this area. This limitation is
of particular relevance when pooling data for multiface-
ted interventions that include different combinations of
interventions. Third, clinical practice guidelines that
have recommended use of treatment agreement, urine
drug screening, use of prescription drug monitoring pro-
grams, and avoiding coprescription of opioids and ben-
zodiazepines have done so on the basis of expert
consensus and not empirical evidence demonstrating
that such risk mitigation strategies are effective in reduc-
ing opioid-related morbidity and mortality. Thus, inter-
ventions that improve adherence to these strategies may
or may not improve patient outcomes. Fourth, studies
where a clear distinction could not be drawn between
prescribing opioids for noncancer versus cancer or acute
versus chronic pain were excluded.
CONCLUSIONS

High-certainty evidence suggested that the implementa-
tion of multifaceted interventions increase use of urine
drug testing when prescribing opioids for CNCP. Addi-
tional conclusions were difficult to draw owing to weak-
nesses in the literature, including high risk of bias,
significant between-study heterogeneity, and small num-
ber of studies contributing to estimates of effect. Low-
certainty evidence suggested that multifaceted interven-
tions improve mental health screening when prescribing
opioids. The implementation of education, audit and
feedback, and decision support interventions demon-
strated promise in improving adherence to guideline
recommendations, but confidence was rated very low
because of the absence of quality data. Additional rigor-
ous trials that follow best practices in the design and
conduct of nonpharmacological trials are needed that
evaluate opioid prescribing recommendations with a rig-
orous body of evidence supporting their use.
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