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ABSTRACT

Background Despite the importance of pain management across specialties and the effect of poor management on patients,

many physicians are uncomfortable managing pain. This may be related, in part, to deficits in graduate medical education (GME).

Objective We sought to evaluate the methodological rigor of and summarize findings from literature on GME interventions

targeting acute and chronic non-cancer pain management.

Methods We conducted a systematic review by searching PubMed, MedEdPORTAL, and ERIC (Education Resources Information

Center) to identify studies published before March 2019 that had a focus on non-cancer pain management, majority of GME learners,

defined educational intervention, and reported outcome. Quality of design was assessed with the Medical Education Research Study

Quality Instrument (MERSQI) and Newcastle-Ottawa Scale–Education (NOS-E). One author summarized educational foci and methods.

Results The original search yielded 6149 studies; 26 met inclusion criteria. Mean MERSQI score was 11.6 (SD 2.29) of a maximum 18;

mean NOS-E score was 2.60 (SD 1.22) out of 6. Most studies employed a single group, pretest-posttest design (n¼16, 64%). Outcomes

varied: 6 (24%) evaluated reactions (Kirkpatrick level 1), 12 (48%) evaluated learner knowledge (level 2), 5 (20%) evaluated behavior

(level 3), and 2 (8%) evaluated patient outcomes (level 4). Interventions commonly focused on chronic pain (n¼18, 69%) and

employed traditional lectures (n¼16, 62%) and case-based learning (n¼14, 54%).

Conclusions Pain management education research in GME largely evaluated chronic pain management interventions by assessing

learner reactions or knowledge at single sites.

Introduction

One of the few pathologies shared among most

medical specialties is pain: 20% to 50% of primary

care patients present to clinic with chronic non-cancer

pain,1,2 40% to 60% of emergency department visits

are due to a pain-related chief complaint,3,4 and at

least 80% of surgical patients have some degree of

postoperative pain.5,6 Poor control of these painful

syndromes is associated with poor patient outcomes,

high morbidity, and increased costs to society.7-9

However, despite the clear importance of effectively

managing pain, physician knowledge and comfort

around pain management is alarmingly low.10,11

Acute and chronic non-cancer pain management

requires unique approaches that balance benefits of

analgesia with potential risks, including opioid use

disorder.12 One of the most highlighted issues of the

last decade is the opioid epidemic, which is primarily

a concern regarding opioid use disorder in patients

without cancer pain.13,14 One cited contributing

factor to the opioid epidemic is physician

overprescription,15,16 which may, in part, be ad-

dressed through physician education.17,18 In recogni-

tion of the connection between undereducation, poor

management, and overprescription, states have begun

to mandate additional training in pain management

as part of licensing requirements.19 In spite of these

measures, a recent review of pain education in

medical schools noted that US schools dedicate a

median of only 9 hours to pain management, which

has been critiqued as insufficient for addressing

societal needs.20,21 Within graduate medical educa-

tion (GME) programs, residents have reported feeling

uncomfortable and unprepared to manage pain, at

least partially due to undereducation.22-24

In this study, we sought to examine pain manage-

ment education within GME programs. Specifically,

we aimed to (1) evaluate and appraise the literature

on acute and chronic non-cancer pain management

education as it currently exists in GME programs

through an analysis of methodology and educational

outcomes, and (2) summarize the educational meth-

ods and foci described in said literature.

Methods

Because the goal of our review was to assess and

summarize research on pain management education
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in GME, we chose a systematic review, as this design

allows for systematic identification and evaluation of

all available literature. This study was executed in

adherence to the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA).25

Literature Search

We searched PubMed, MedEdPORTAL, and ERIC

(Education Resources Information Center) using

variable terms to identify English-language articles

published online before March 2019 that focused on

educational interventions around acute and chronic

pain management in GME. Our search terms included

iterations and synonyms of our population (eg,

residents, fellows, interns); intervention (eg, educa-

tion, curricula, didactic); and topic (eg, pain manage-

ment, opioids, analgesia). While the Population,

Intervention, Comparison, Outcome (PICO) frame-

work is commonly employed to structure a search

strategy, we did not target a specific comparison

group or outcome in order to keep our search as

broad as possible. See the online supplementary data

for full study protocol, including complete search

terms.

Eligibility

In order to meet inclusion criteria for our review,

studies had to have:

1. A majority focus on non-cancer pain manage-

ment education, defined as an intervention that

focused �50% of time or content (as gathered

from the studies) on pain management physiol-

ogy, pharmacology, prescribing habits, or pa-

tient communication strategies.

2. A learner base that was composed of a majority

of GME learners, defined as a learner base with

�50% medical residents and/or fellows.

3. A structured, formal, educational intervention

defined as a didactic session, group discussion,

simulation, online module, written instruction,

or tool.

4. A reported outcome, defined as any structured

evaluation of the implemented intervention.

Given the heterogeneity of educational studies

targeting pain management, inclusion criteria were

designed to allow for the broadest search possible. We

chose to include only articles with outcomes in order

to target interventions that had been implemented

and studied as opposed to interventions that had only

been crafted or proposed. Articles were excluded if

they had a primary focus on cancer-related,

end-of-life, or hospice pain management, as these

categories of pain management weigh the risks of

opioid use and opioid use disorder differently than in

acute and chronic non-cancer pain management. We

also excluded articles primarily focused on interven-

tional and procedural analgesic techniques or sub-

stance use disorders as these fell outside the aims of

the paper. Other reasons for exclusions were non-

English-language articles, opinion pieces, and non-

peer-reviewed literature.

Study Selection

Two study authors (Z.M., K.T.) independently

reviewed all titles and abstracts and saved relevant

studies using Zotero version 5.0.87 (Corporation for

Digital Scholarship, Vienna, Virginia). In cases of

disagreement, the full text was independently re-

viewed by both authors and reconsidered for inclu-

sion. If the 2 authors continued to disagree, the full

text was rereviewed, the article discussed, and

consensus agreement was reached based on the

predetermined inclusion/exclusion criteria. In cases

of continued disagreement, a third and more senior

author (A.P.) served as an arbitrator.

Data Collection

Study data were managed using REDCap version

9.5.24 hosted at the University of Chicago (Vanderbilt

University, Nashville, Tennessee). We created a data

extraction form (online supplementary data) that

allowed for analysis based on the BEME (Best

Evidence Medical Education) Collaboration26; this

was piloted with 10 articles before use. Data

extracted from the articles consisted of 3 domains:

(1) Journal (name, Journal Citation Reports Impact

Factor, SCImago Journal Rank); (2) Study character-

istics (publication year, number, name, and location of

participating institution[s]); and (3) Participant char-

acteristics (number, level of training, and medical

specialty).

One author (Z.M.) with expertise in medical

education also collected educational characteristics

of the included studies by examining methods,

images, tables, and appendices. These data were then

categorized by method and educational focus (online

supplementary data). Given the nuances of this

content, only the reviewer with a strong understand-

ing of educational methods conducted this aspect of

the review.

We assessed methodological quality using 2 separate

instruments: the Medical Education Research Study

Quality Instrument (MERSQI) and the Newcastle-

Ottawa Scale–Education (NOS-E).
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The MERSQI was designed to ‘‘measure the

[methodological] quality of experimental, quasi-

experimental, and observational studies.’’27 The

MERSQI is composed of 10 items reflecting 6

domains of research quality (study design, sampling,

type of data, validity, data analysis, outcomes); it has

demonstrated criterion validity as well as high inter-

and intra-rater reliability across items.28

The NOS-E was developed for ‘‘use in a meta-

analysis of Internet-based education for health pro-

fessionals’’ by modifying the Newcastle-Ottawa Scale,

an instrument developed to assess the quality of

comparative nonrandomized studies included in

meta-analyses.29,30 The NOS-E evaluates 5 items:

representativeness of the intervention group, selection

of the comparison group, comparability of the

groups, study retention, and blinding. NOS-E authors

demonstrated high inter-rater reliability and as well as

correlation with MERSQI scores.29

The MERSQI and NOS-E are both designed to

score methodological quality. The MERSQI, however,

is slightly more objective and focuses on design,

whereas the NOS-E focuses on procedure. The

present study follows the suggestion by Cook et al

that these tools should serve to complement one

another in analysis of methodology.29

Data Analysis

Two authors (Z.M., K.T.) independently scored each

article using both the MERSQI and the NOS-E; these

scores were used to calculate an initial intraclass

correlation coefficient (ICC) between the 2 raters to

evaluate reliability. Disagreements were resolved by

consensus. Descriptive statistics, total scores, and

subscale scores of the MERSQI and NOS-E were

calculated using Excel version 16.16.21 (Microsoft

Corp, Redmond, Washington) and R version 4.0.2 (R

Foundation for Statistical Computing, Vienna, Aus-

tria).

Results

The initial query yielded 6149 articles. Following our

prespecified review process, we refined the search to

134 articles. These 134 articles were reviewed in full

and resulted in 26 articles that met inclusion criteria

(FIGURE).31-56 A senior author (A.P.) served as an

arbitrator to determine inclusion eligibility for 6

articles in the final stage of review.

Included articles were published between 1996 and

2019; 24 studies (92%) were published after 2000

and 17 (65%) published after 2009 (TABLE 1). One

included study was published as a presentation given

at a national conference.45 The rest were published in

journals that ranged from regional to international

and were related to GME, pain, and various

specialties. The mean journal impact factor was

2.61 (SD 1.31) and the mean SCImago Journal Rank

was 0.96 (SD 0.52). The most commonly represented

fields were internal medicine (n¼17, 65%), family

medicine (n¼4, 15%), pediatrics (n¼4, 15%), surgical

subspecialties (n¼4, 15%), emergency medicine (n¼3,

12%), and anesthesia (n¼3, 12%). The majority of

scholarship came from within the United States

(n¼24, 92%) and from institutions with a university

affiliation (n¼23, 88%). While our search terms were

intended to capture all interventions within GME, we

found only one study that included fellows.48 Only 2

papers (8%) described interventions delivered to

faculty as well as residents.39,43

Our review examined articles that described

educational interventions directed toward acute and/

or chronic non-cancer pain management. The major-

ity (n¼15, 58%) of included studies were focused

solely on chronic pain management. Seven (27%)

focused on acute pain and 3 (12%) had educational

elements of both. There was one study (4%) that did

not specify whether their education was directed

toward acute or chronic pain management. Interven-

tion lengths were highly variable across studies: the

shortest intervention was a single 30-minute lecture,

while the longest intervention was spread out over 1.5

years. The minority (n¼7, 27%) took place over 1

month or longer. The most common educational

methods were traditional lectures (n¼16, 62%) and

case-based learning (n¼14, 54%). Four studies (15%)

included use of pocket cards, and 3 studies (12%)

provided a general resource kit. Four studies (17%)

used standardized patients or OSCEs in their inter-

vention; 3 (13%) incorporated small group learning.

The majority (n¼16, 62%) of studies implemented

multiple methods.

The mean consensus MERSQI score was 11.6 (SD

2.33) out of a maximum of 18 (TABLE 2). Reliability

for MERSQI scores was high (ICC¼0.94, 95% CI

0.87-0.97). The most prevalent study design was a

single group, pretest-posttest design (n¼16, 64%).

The majority of studies sampled from single institu-

tions (n¼21, 84%). Forty-eight percent (n¼12) of

articles had response rates greater than 75%. Some

articles included content validity evidence for their

evaluation instrument (n¼12, 48%); however, few

included internal structure (n¼5, 20%) or relation-

ships to other variables (n¼3, 12%). Data analysis

was appropriate in nearly all studies (n¼24, 97%) and

went beyond simple descriptive analyses in most

(n¼21, 84%). The most common study outcomes

were post-intervention test scores, which evaluated

effects of the intervention on learner knowledge

(n¼12, 48%), and post-intervention surveys, which
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examined learner satisfaction, perceptions, and/or

attitudes (n¼6, 24%). Five studies (20%) evaluated

learner behaviors; most of these looked at changes in

resident prescribing behavior. Only 2 studies (8%)

evaluated patient or health care–centered outcomes;

both tracked changes in patient pain scores before

and after their interventions.

The mean consensus NOS-E score was 2.60 (SD

1.22) out of a maximum of 6 (TABLE 3); reviewers had

an ICC of 0.93 (95% CI 0.83-0.97). The NOS-E

representativeness domain is similar to the response

rate domain of the MERSQI; as expected, the findings

here are similar to the MERSQI with the majority

(n¼15, 60%) of studies having an intervention group

that was very or somewhat representative of the

average learner in the community. Few studies (n¼4,

16%) had a comparison group from the same

community of participants; the majority did not have

a separate comparison group (n¼19, 76%). Studies

largely had retention rates that were unlikely to

introduce bias per NOS-E definitions (n¼21, 84%).

The outcomes domain of the NOS-E is solely

concerned with blinding; the majority of outcomes

assessments were blinded (n¼18, 72%). We were

unable to calculate MERSQI and NOS-E scores for

one included paper because it was published without

sufficient detail (TABLE 4).34

FIGURE

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Flow Diagram
Note: PRISMA flow diagram of article search and selection process in a systematic review of the literature on pain management educational interventions

in graduate medical education settings published through March 2019.25
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TABLE 2
Medical Education Research Study Quality Instrument (MERSQI) Results and Breakdown (n¼25)

MERSQI Domain Response Item (Points) No. of Studies (%)

Study design (SD) Single group cross-sectional or single group post-test only (1) 3 (12)

Single group pre- and post-test (1.5) 16 (64)

Nonrandomized, 2 group (2) 5 (20)

Randomized controlled trial (3) 1 (4)

Sampling: Institutions (I) 1 institution (0.5) 21 (84)

2 institutions (1) 1 (4)

3 or more (1.5) 3 (12)

Sampling: Response rate (RR) NA (—) 5 (20)

,50% or not reported (0.5) 4 (16)

50%–74% (1) 4 (16)

.75% (1.5) 12 (48)

Type of data (TD) Assessment by study participant (1) 7 (28)

Objective (3) 18 (72)

Validity evidence for instrument NA (—) 5 (20)

Content (C) Not present (0) 8 (32)

Present (1) 12 (48)

Internal structure (IS) Not present (0) 15 (60)

Present (1) 5 (20)

Relationship to other

variables (ROV)

Not present (0) 17 (68)

Present (1) 3 (12)

Data analysis: Sophistication (S) Descriptive analysis (1) 4 (16)

Beyond descriptive (2) 21 (84)

Data analysis: Appropriateness

(A)

Inappropriate (0) 1 (3)

Appropriate (1) 24 (97)

Outcome (OC) Satisfactions, attitudes, perceptions, opinions, general facts (1) 6 (24)

Knowledge, skills (1.5) 12 (48)

Behaviors (2) 5 (20)

Patient/health care outcome (3) 2 (8)

TABLE 3
Newcastle-Ottawa Scale–Education (NOS-E) Results and Breakdown (n¼25)

NOS-E Domain Response Item (Points) No. of Studies (%)

Representativeness of

intervention group (RIG)

Not representative (0) 10 (40)

Very or somewhat representative of the average learner in the

community (1)

15 (60)

Selection of comparison group

(SCG)

No separate comparison group or comparison drawn from

different community (0)

21 (84)

Drawn from same community (1) 4 (16)

Comparability of comparison

group (CCG)

Nonrandomized (n¼5)

Randomized (n¼1)

No separate comparison group (0) 19 (76)

Controlled for 1 subject characteristic (1) 5 (20)

Controlled for 2 or more subject characteristics (2) 0 (0)

Allocation not concealed (1) 0 (0)

Allocation concealed (2) 1 (4)

Study retention (SR) Poor retention could introduce bias (0) 4 (16)

Retention unlikely to introduce bias (1) 21 (84)

Blinding of assessment (BA) Outcome assessment not blinded (0) 7 (28)

Outcome assessment blinded (1) 18 (72)
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Discussion

In this systematic review of acute and chronic non-

cancer pain management education within GME, we

found room for improvement largely related to study

design and methodology. Most studies were conduct-

ed at a single site and assessed their interventions

using outcomes at low Kirkpatrick levels.57 We also

noted a preponderance of brief educational interven-

tions mostly focused on chronic pain management.

As Cook and Reed suggest, insight into study

quality can be attained by examining MERSQI and

NOS-E domain scores.29 Specific domains of weak-

ness noted were design, sampling, use of validity

evidence, and outcomes. The majority of papers

included in this review used a single group, pretest-

posttest design. Only Sullivan et al used a multicenter

randomized control design and resultingly had the

highest total MERQSI score.42 Multi-institutional

studies, though logistically harder, would strengthen

study results. One way to ease the burden of

performing multi-institutional studies is through the

creation of collaborative research groups. One

successful example of this is the Emergency Medicine

Education Research Alliance, a network of research-

ers that collaborate to produce high-quality, multi-

institutional research.58

The outcomes domain of the MERSQI ties directly

to Kirkpatrick’s hierarchy for evaluation; the majority

of the included studies assessed either learner

TABLE 4
Medical Education Research Study Quality Instrument (MERSQI) and Newcastle-Ottawa Scale–Education (NOS-E)
Breakdown by Article (n¼25)

Author

MERSQI Domains NOS-E Domains

SD
Sampling

TD

Validity

Evidence

Data

Analysis OC
MERSQI

Total
RIG SCG CCG SR BA

NOS-E

Total
I RR C IS ROV S A

Akce44 1.5 0.5 - 3 - - - 1 2 3 14.7 1 0 0 1 1 3

Alford47 2 0.5 1.5 1 1 1 1 1 2 1.5 12.5 0 1 1 1 0 3

Bakshi50 1.5 0.5 1.5 3 1 0 0 1 2 1.5 12 1 0 0 1 1 3

Chen35 1.5 0.5 1.5 3 1 0 0 1 2 1.5 12 0 0 0 1 1 2

Chiu56 2 0.5 - 3 - - - 1 2 2 14 1 1 1 1 1 5

Elhwairis40 1.5 0.5 1.5 3 0 0 0 1 1 1.5 10 1 0 0 1 1 3

Gugelmann43 1.5 1 - 3 - - - 1 2 2 14 1 0 0 1 1 3

Gunderson38 1.5 0.5 1.5 1 0 0 0 1 2 1 8.5 1 0 0 1 0 2

Holliday51 1.5 0.5 1.5 3 1 0 0 1 2 1.5 12 1 0 0 1 1 3

Horber45 1 1.5 1.5 1 0 0 0 1 1 1 8 1 0 0 1 0 2

Jacobs53 2 0.5 0.5 3 1 0 0 1 2 2 12 1 1 1 1 1 5

Jones32 2 0.5 - 3 - - - 1 2 3 15.3 1 0 1 1 1 4

Kumar31 1.5 0.5 1 3 0 0 0 1 2 1.5 10.5 0 0 0 1 1 2

Lester48 1 0.5 1 3 0 0 0 0 1 1.5 8 0 0 0 0 1 1

Nooromid54 1.5 0.5 0.5 3 0 0 0 1 2 1.5 10 1 0 0 0 1 2

Regunath49 1.5 0.5 1.5 1 0 1 0 1 1 1 8.5 1 0 0 1 0 2

Roth36 1.5 0.5 1.5 1 1 1 0 1 2 1 10.5 1 0 0 1 0 2

Ruff52 0.5 0.5 0.5 1 1 0 0 1 2 1 8.5 1 0 0 0 0 1

Saroyan41 1.5 0.5 1 3 1 0 1 1 2 1.5 12.5 0 0 0 0 1 1

Scott37 1.5 0.5 1.5 3 1 0 0 1 2 1.5 12 0 0 0 1 1 2

Smith46 1 0.5 1 1 1 0 0 1 2 1 8.5 0 0 0 1 0 1

Sullivan42 3 1.5 1.5 3 1 1 0 1 2 1.5 15.5 0 1 2 1 1 5

Ury33 2 0.5 - 3 - - - 1 2 2 14.0 1 0 1 1 1 4

Vettese55 1.5 0.5 1.5 3 0 0 0 1 2 2 11.5 0 0 0 1 1 2

Yanni39 1.5 1.5 0.5 3 1 1 1 1 2 1.5 14 0 0 0 1 1 2

Abbreviations: SD, study design; I, institutions; RR, response rate; TD, type of data; C, content; IS, internal structure; ROV, relationship to other variables; S,

sophistication; A, appropriateness; OC, outcome; RIG, representativeness of intervention group; SCG, selection of comparison group; CCG, comparability

of comparison group; SR, study retention; BA, blinding of assessment.
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reactions (level 1) or knowledge (level 2), but rarely

learner behavior (level 3) or patient/health care

outcomes (level 4).57 While this is an important

finding and critique, it is not uncommon in the field of

medical education; other reviews of education from

various fields have made similar observations.59-62

Some have posited that these restricted outcomes

measures are due to a lack of external funding for

medical education research27; however, others argue

that medical education researchers have the respon-

sibility to aggressively pursue funding in order to

evaluate high-level outcomes and push the field

forward.63 It should be noted that, while higher

Kirkpatrick’s levels may seem inherently better as

outcomes, low-level outcomes are still appropriate

and useful in many contexts (ie, program evaluation,

novel interventions).64

Despite our inclusive search for both acute and

chronic non-cancer pain management education, we

found few interventions that focused on acute pain.

While this undoubtedly reflects the urgency to address

opioid utilization for chronic pain conditions, we feel

that acute pain management education is equally

important for patients and clinicians, especially in

light of recent literature suggesting the mismanage-

ment of acute pain may lead to long-term dependence

and poor outcomes.15,65-69 While it was outside the

scope of our review, we did note that a number of

articles were excluded due to a focus on cancer-

related pain or end-of-life care. Some principles of

acute pain management may have been included in

these articles.

The educational methods described in articles

included in this review are encouraging. In choosing

educational methods, Thomas et al offers 3 guide-

lines: (1) maintain congruence between objective and

methods; (2) use multiple methods; and (3) choose

methods that are feasible in terms of resources.70

Most included papers focused on cognitive objectives

(ie, build the knowledge base of learners). Lectures

and case-based learning, which were the most

commonly employed educational methods, are well-

suited to address these objectives.70 However, there

are certainly behavioral and communicative aspects

to pain management which are best targeted by

supervised clinical experiences, role-playing, and the

use of standardized patients70; these methods were

employed by just 7 (29%) studies.

The timeline of the studies in this review are also of

interest. While analgesia has always been an impor-

tant aspect of patient care, pedagogical interest in this

topic seems to have increased recently as a majority of

papers included in our analysis were published after

2009. While this may be due to a number of factors, a

key contributing factor may be the opioid epidemic:

in the late 2000s, literature questioning the role of

opioids in pain control began emerging and Purdue

Pharma plead guilty to misbranding OxyContin.71,72

Another possible explanation for the recent surge in

publications is the increasing emphasis on evidence-

based medical education. Lim and Golub noted that

the number of systematic reviews within GME

increased from 2 between 1966 and 1974 to 373

between 1995 and 2004.73 While medical education

research has existed for some time, over the last

decades this field has been experiencing what one

author called a ‘‘renaissance;’’ the growing literature

on pain management education might be due in part

to this evolution.74

The geographic distribution of included studies in

our review is also interesting. Medical education

research is largely concentrated in Europe, North

America, and Australia; however, we found only 2

non-US studies.75 This may be related to the

mentioned opioid epidemic concentrated in the

United States, but it may also reflect a limitation of

our search strategy in that we neglected to include a

large open access database run by the Association for

Medical Education in Europe called MedEdPublish.

This study has several additional limitations. First,

our literature search was limited to 3 databases.

Though this permitted an extensive review, future

studies could include additional databases and

specifically should be inclusive of non-US-based

databases. Further, our use of quantitative tools (ie,

MERSQI, NOS-E) to assess methodological quality

could have overlooked notable qualitative charac-

teristics of study methods. However, we did not

explicitly exclude qualitative work, and none of the

articles included in our review were purely qualita-

tive. There were a few papers that described

curricular innovations and needs assessments in

regard to pain management education, neither of

which were included here but may offer insight into

the state of pain management education.

Given the severity of the problem of undereduca-

tion around pain management, the ongoing opioid

epidemic, and increased focus in methodologically

sound medical education research, we call for more

robust studies that might guide field-specific educa-

tion. While the present study summarized educational

methods, future work could evaluate which methods

most effectively improve acute and chronic non-

cancer pain management in GME. Additionally,

future research on pain management in GME should

strive to use more rigorous design, multi-institutional

and/or interdepartmental sampling, and to target

outcomes related to learner behavior or patient

outcomes.
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Conclusions

In this systematic review of acute and chronic non-

cancer pain management education in GME, we found

that a majority of studies evaluated chronic pain

management educational interventions at single sites

through an assessment of learner reactions or knowl-

edge. Notably, despite pain management being a

pervasive issue that is not restricted to internal medicine,

there were few interventions from other fields.

References

1. Elliott AM, Smith BH, Penny KI, Smith WC, Chambers

WA. The epidemiology of chronic pain in the community.

Lancet Lond Engl. 1999;354(9186):1248–1252. doi:10.

1016/s0140-6736(99)03057-3

2. Gureje O, Von Korff M, Simon GE, Gater R. Persistent

pain and well-being: a World Health Organization

study in primary care. JAMA. 1998;280(2):147–151.

doi:10.1001/jama.280.2.147

3. Cordell WH, Keene KK, Giles BK, Jones JB, Jones JH,

Brizendine EJ. The high prevalence of pain in

emergency medical care. Am J Emerg Med.

2002;20(3):165–169. doi:10.1053/ajem.2002.32643

4. Pletcher MJ, Kertesz SG, Kohn MA, Gonzales R.

Trends in opioid prescribing by race/ethnicity for

patients seeking care in US emergency departments.

JAMA. 2008;299(1):70–78. doi:10.1001/jama.2007.64

5. Gan TJ, Habib AS, Miller TE, White W, Apfelbaum JL.

Incidence, patient satisfaction, and perceptions of post-

surgical pain: results from a US national survey. Curr

Med Res Opin. 2014;30(1):149–160. doi:10.1185/

03007995.2013.860019

6. Institute of Medicine (US) Committee on Advancing

Pain Research, Care, and Education. Relieving Pain in

America: A Blueprint for Transforming Prevention,

Care, Education, and Research. National Academies

Press (US); 2011. Accessed June 20, 2019. http://www.

ncbi.nlm.nih.gov/books/NBK91497/

7. Gan TJ. Poorly controlled postoperative pain:

prevalence, consequences, and prevention. J Pain Res.

2017;10:2287–2298. doi:10.2147/JPR.S144066

8. Gaskin DJ, Richard P. The economic costs of pain in the

United States. J Pain Off J Am Pain Soc.

2012;13(8):715–724. doi:10.1016/j.jpain.2012.03.009

9. Sinatra R. Causes and consequences of inadequate

management of acute pain. Pain Med Malden Mass.

2010;11(12):1859–1871. doi:10.1111/j.1526-4637.

2010.00983.x

10. Lebovits AH, Florence I, Bathina R, Hunko V, Fox MT,

Bramble CY. Pain knowledge and attitudes of

healthcare providers: practice characteristic differences.

Clin J Pain. 1997;13(3):237–243. doi:10.1097/

00002508-199709000-00009

11. Upshur CC, Luckmann RS, Savageau JA. Primary care

provider concerns about management of chronic pain in

community clinic populations. J Gen Intern Med.

2006;21(6):652–655. doi:10.1111/j.1525-1497.2006.

00412.x

12. Chou R, Fanciullo GJ, Fine PG, et al. Clinical guidelines

for the use of chronic opioid therapy in chronic

noncancer pain. J Pain. 2009;10(2):113–130.e22.

doi:10.1016/j.jpain.2008.10.008

13. Centers for Disease Control and Prevention. Opioid

Data Analysis and Resources. Accessed May 9, 2020.

https://www.cdc.gov/drugoverdose/data/analysis.html

14. Singh JA, Cleveland JD. National U.S. time-trends in

opioid use disorder hospitalizations and associated

healthcare utilization and mortality. PLoS ONE.

2020;15(2). doi:10.1371/journal.pone.0229174

15. Makary MA, Overton HN, Wang P. Overprescribing is

major contributor to opioid crisis. BMJ.

2017;j4792:359. doi:10.1136/bmj.j4792

16. Hamnvik OPR, Alford DP, Ryan CT, Hardesty IT,

Drazen JM. NEJM Knowledgeþ Pain Management and

Opioids—a new adaptive learning module. N Engl J

Med. 2019;380(16):1576–1577. doi:10.1056/

NEJMe1903798

17. Decosterd I, Hugli O, Tamchès E, et al. Oligoanalgesia

in the emergency department: short-term beneficial

effects of an education program on acute pain. Ann

Emerg Med. 2007;50(4):462–471. doi:10.1016/j.

annemergmed.2007.01.019

18. Hill MV, Stucke RS, McMahon ML, Beeman JL, Barth

RJ. An educational intervention decreases opioid

prescribing after general surgical operations. Ann Surg.

2018;267(3):468–472. doi:10.1097/SLA.

0000000000002198

19. New York State. Cuomo A, Zucker H, Dreslin S.

Mandatory Prescriber Education Guidance. Accessed

January 10, 2022. https://www.health.ny.gov/

professionals/narcotic/mandatory_prescriber_

education/

20. Mezei L,Murinson BB.Pain education inNorthAmerican

medical schools. J Pain. 2011;12(12):1199–1208. doi:10.

1016/j.jpain.2011.06.006

21. Shipton EE, Bate F, Garrick R, Steketee C, Shipton EA,

Visser EJ. Systematic review of pain medicine content,

teaching, and assessment in medical school curricula

internationally. Pain Ther. 2018;7(2):139–161. doi:10.

1007/s40122-018-0103-z

22. Chaitowitz M, Tester W, Eiger G. Use of a

comprehensive survey as a first step in addressing clinical

competence of physicians-in-training in the management

of pain. J Opioid Manag. 2005;1(2):98–108. doi:10.

5055/jom.2005.0023

23. Yanni LM, Weaver MF, Johnson BA, Morgan LA,

Harrington SE, Ketchum JM. Management of chronic

nonmalignant pain: a needs assessment in an internal

Journal of Graduate Medical Education, April 2022 187

REVIEW

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-26 via free access

http://www.ncbi.nlm.nih.gov/books/NBK91497/
http://www.ncbi.nlm.nih.gov/books/NBK91497/
https://www.cdc.gov/drugoverdose/data/analysis.html
https://www.health.ny.gov/professionals/narcotic/mandatory_prescriber_education/
https://www.health.ny.gov/professionals/narcotic/mandatory_prescriber_education/
https://www.health.ny.gov/professionals/narcotic/mandatory_prescriber_education/


medicine resident continuity clinic. J Opioid Manag.

2008;4(4):201–211. doi:10.5055/jom.2008.0026

24. Yanni LM, McKinney-Ketchum JL, Harrington SB, et

al. Preparation, confidence, and attitudes about chronic

noncancer pain in graduate medical education. J Grad

Med Educ. 2010;2(2):260–268. doi:10.4300/JGME-D-

10-00006.1

25. Moher D. Preferred reporting items for systematic

reviews and meta-analyses: the PRISMA statement.

Ann Intern Med. 2009;151(4):264. doi:10.7326/0003-

4819-151-4-200908180-00135

26. Hammick M, Dornan T, Steinert Y. Conducting a best

evidence systematic review. Part 1: from idea to data

coding. BEME Guide No. 13. Med Teach.

2010;32(1):3–15. doi:10.3109/01421590903414245

27. Reed DA, Cook DA, Beckman TJ, Levine RB, Kern DE,

Wright SM. Association between funding and quality of

published medical education research. JAMA.

2007;298(9):1002–1009. doi:10.1001/jama.298.9.

1002

28. Reed DA, Beckman TJ, Wright SM, Levine RB, Kern

DE, Cook DA. Predictive validity evidence for Medical

Education Research Study Quality Instrument Scores:

quality of submissions to JGIM’s medical education

special issue. J Gen Intern Med. 2008;23(7):903–907.

doi:10.1007/s11606-008-0664-3

29. Cook DA, Reed DA. Appraising the quality of medical

education research methods: the Medical Education

Research Study Quality Instrument and the Newcastle-

Ottawa Scale-Education. Acad Med.

2015;90(8):1067–1076. doi:10.1097/ACM.

0000000000000786

30. Cook DA, Levinson AJ, Garside S, Dupras DM, Erwin

PJ, Montori VM. Internet-based learning in the health

professions: a meta-analysis. JAMA.

2008;300(10):1181–1196. doi:10.1001/jama.300.10.

1181

31. Kumar KL, Joos SK. Teaching headache management to

medicine residents. Headache. 1996;36(7):446–447.

doi:10.1046/j.1526-4610.1996.3607446.x

32. Jones JB. Assessment of pain management skills in

emergency medicine residents: the role of a pain

education program. J Emerg Med. 1999;17(2):349–354.

33. Ury WA, Rahn M, Tolentino V, et al. Can a pain

management and palliative care curriculum improve the

opioid prescribing practices of medical residents? J Gen

Intern Med. 2002;17(8):625–631. doi:10.1046/j.1525-

1497.2002.10837.x

34. Brown R, Brown R. Primary care assessment &

management of chronic non-cancer pain.

MedEdPORTAL. 2007;(3). doi:10.15766/mep_2374-

8265.606

35. Chen I, Goodman B, Galicia-Castillo M, Quidgley-

Nevares A, Krebs M, Gliva-McConvey G. The EVMS

pain education initiative: a multifaceted approach to

resident education. J Pain. 2007;8(2):152–160. doi:10.

1016/j.jpain.2006.06.008

36. Roth CS, Burgess DJ. Changing residents’ beliefs and

concerns about treating chronic noncancer pain with

opioids: evaluation of a pilot workshop. Pain Med.

2008;9(7):890–902. doi:10.1111/j.1526-4637.2008.

00458.x

37. Scott E, Borate U, Heitner S, Chaitowitz M, Tester W,

Eiger G. Pain management practices by internal

medicine residents—a comparison before and after

educational and institutional interventions. Am J Hosp

Palliat Care. 2008;25(6):431–439. doi:10.1177/

1049909108320884

38. Gunderson EW, Coffin PO, Chang N, Polydorou S, Levin

FR. The interface between substance abuse and chronic

pain management in primary care: a curriculum for

medical residents. Subst Abuse. 2009;30(3):253–260.

doi:10.1080/08897070903041277

39. Yanni LM, Priestley JW, Schlesinger JB, Ketchum JM,

Johnson BA, Harrington SE. Development of a

comprehensive e-learning resource in pain

management. Pain Med. 2009;10(1):95–105. doi:10.

1111/j.1526-4637.2008.00511.x

40. Elhwairis H, Reznich CB. An educational strategy for

treating chronic, noncancer pain with opioids: a pilot

test. J Pain. 2010;11(12):1368–1375. doi:10.1016/j.

jpain.2010.03.012

41. Saroyan JM, Schechter WS, Tresgallo ME, et al.

Balancing knowledge among resident specialties:

lecture-based training and the OUCH card to treat

children’s pain. J Grad Med Educ. 2010;2(1):73–80.

doi:10.4300/JGME-D-09-00063.1

42. Sullivan MD, Gaster B, Russo J, et al. Randomized trial

of web-based training about opioid therapy for chronic

pain. Clin J Pain. 2010;26(6):512–517. doi:10.1097/

AJP.0b013e3181dc7adc

43. Gugelmann H, Shofer FS, Meisel ZF, Perrone J.

Multidisciplinary intervention decreases the use of

opioid medication discharge packs from 2 urban EDs.

Am J Emerg Med. 2013;31(9):1343–1348. doi:10.

1016/j.ajem.2013.06.002

44. Akce M, Suneja A, Genord C, Singal B, Hopper JA. A

multifactorial intervention for hospital opioid

management. J Opioid Manag. 2014;10(5):337–344.

doi:10.5055/jom.2014.0223

45. Horber D, Langenau EE, Kachur E. Teaching and

Assessing Doctor-Patient Communication Using

Remote Standardized Patients and SKYPE: Feedback

from Medical Residents. Annual Meeting of the

American Educational Research Association. Accessed

January 10, 2022. https://files.eric.ed.gov/fulltext/

ED552870.pdf

46. Smith CD. A curriculum to address family medicine

residents’ skills in treating patients with chronic pain.

188 Journal of Graduate Medical Education, April 2022

REVIEW

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-26 via free access

https://files.eric.ed.gov/fulltext/ED552870.pdf
https://files.eric.ed.gov/fulltext/ED552870.pdf


Int J Psychiatry Med. 2014;47(4):327–336. doi:10.

2190/PM.47.4.g

47. Alford DP, Carney BL, Brett B, Parish SJ, Jackson AH.

Improving residents’ safe opioid prescribing for chronic

pain using an objective structured clinical examination.

J Grad Med Educ. 2016;8(3):390–397. doi:10.4300/

JGME-D-15-00273.1

48. Lester P, Remolana R, Sandhu S, Scott J. Road map for

opioid management in the inpatient setting: a structured

approach to opioid selection and titration.

MedEdPORTAL. 2016;(12). doi:10.15766/mep_2374-

8265.10470

49. Regunath H, Cochran K, Cornell K, et al. Is it painful to

manage chronic pain? A cross-sectional study of

physicians in-training in a university program. Mo Med.

2016;113(1):72–78.

50. Bakshi SG, Bhawalkar P. Role of WhatsApp-based

discussions in improving residents’ knowledge of post-

operative pain management: a pilot study. Korean J

Anesthesiol. 2017;70(5):542–549. doi:10.4097/kjae.

2017.70.5.542

51. Holliday S, Hayes C, Dunlop A, et al. Protecting pain

patients. The evaluation of a chronic pain educational

intervention. Pain Med. 2017;18(12):2306–2315.

doi:10.1093/pm/pnx018

52. Ruff AL, Alford DP, Butler R, Isaacson JH. Training

internal medicine residents to manage chronic pain and

prescription opioid misuse. Subst Abuse.

2017;38(2):200–204. doi:10.1080/08897077.2017.

1296526

53. Jacobs ZG, Elnicki DM, Perera S, Weiner DK. An e-

learning module on chronic low back pain in older

adults: effect on medical resident attitudes, confidence,

knowledge, and clinical skills. Pain Med.

2018;19(6):1112–1120. doi:10.1093/pm/pnx333

54. Nooromid MJ, Mansukhani NA, Deschner BW, et al.

Surgical interns: preparedness for opioid prescribing

before and after a training intervention. Am J Surg.

2018;215(2):238–242. doi:10.1016/j.amjsurg.2017.11.

017

55. Vettese T, Thati N, Roxas R. Effective chronic pain

management and responsible opioid prescribing:

aligning a resident workshop to a protocol for

improved outcomes. MedEdPORTAL. 2018;(14).

doi:10.15766/mep_2374-8265.10756

56. Chiu AS, Ahle SL, Freedman-Weiss MR, Yoo PS, Pei

KY. The impact of a curriculum on postoperative opioid

prescribing for novice surgical trainees. Am J Surg.

2019;217(2):228–232. doi:10.1016/j.amjsurg.2018.08.

007

57. Kirkpatrick D. Great ideas revisited. Techniques for

evaluating training programs. revisiting Kirkpatrick’s

four-level model. Train Dev. 1996;50(1):54–59.

58. Williamson K, Lank PM, Hartman N, et al. The

implementation of a national multifaceted

emergency medicine resident wellness curriculum is

not associated with changes in burnout. AEM Educ

Train. 2020;4(2):103–110. doi:10.1002/aet2.

10391

59. Reed DA, Beckman TJ, Wright SM. An assessment of

the methodologic quality of medical education research

studies published in The American Journal of Surgery.

Am J Surg. 2009;198(3):442–444. doi:10.1016/j.

amjsurg.2009.01.024

60. Kothari D, Gourevitch MN, Lee JD, et al.

Undergraduate medical education in substance abuse: a

review of the quality of the literature. Acad Med.

2011;86(1):98–112. doi:10.1097/ACM.

0b013e3181ff92cf

61. Akl EA, Pretorius RW, Sackett K, et al. The effect of

educational games on medical students’ learning

outcomes: a systematic review: BEME Guide No 14.

Med Teach. 2010;32(1):16–27. doi:10.3109/

01421590903473969

62. Prystowsky J, Bordage G. An outcomes research

perspective on medical education: the predominance of

trainee assessment and satisfaction. Med Educ.

2001;35:331–336. doi:10.1046/j.1365-2923.2001.

00910.x

63. Chen FM, Bauchner H, Burstin H. A call for outcomes

research in medical education. Acad Med.

2004;79(10):955–960. doi:10.1097/00001888-

200410000-00010

64. Cook D, West C. Perspective: Reconsidering the focus

on ‘‘outcomes research’’ in medical education—a

cautionary note. Acad Med. 2013;88(2):162–167.

doi:10.1097/ACM.0b013e31827c3d78

65. Barnett ML, Olenski AR, Jena AB. Opioid-prescribing

patterns of emergency physicians and risk of long-term

use. N Engl J Med. 2017;376(7):663–673. doi:10.1056/

NEJMsa1610524.

66. Barrett TW, Bellew SD. What role has emergency

medicine played in the opioid epidemic? Partner in

crime or canary in the coal mine?: answers to the March

2018 Journal Club Questions. Ann Emerg Med.

2018;72(2):214–221. doi:10.1016/j.annemergmed.

2018.03.018

67. Butler MM, Ancona RM, Beauchamp GA, et al.

Emergency department prescription opioids as an initial

exposure preceding addiction. Ann Emerg Med.

2016;68(2):202–208. doi:10.1016/j.annemergmed.

2015.11.033

68. Friedman BW, Ochoa LA, Naeem F, et al. Opioid use

during the six months after an emergency department

visit for acute pain: a prospective cohort study. Ann

Emerg Med. 2020;75(5):578–586. doi:10.1016/j.

annemergmed.2019.08.446

69. Lyapustina T, Castillo R, Omaki E, et al. The

contribution of the emergency department to opioid

pain reliever misuse and diversion: a critical review.

Journal of Graduate Medical Education, April 2022 189

REVIEW

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-26 via free access



Pain Pract. 2017;17(8):1097–1104. doi:10.1111/papr.

12568

70. Thomas PA, Kern DE, Hughes MT, Chen BY.

Curriculum Development for Medical Education: A

Six-Step Approach. New York, NY: Springer Publishing

Company; 2015. Accessed May 30, 2020. http://

ebookcentral.proquest.com/lib/uic/detail.

action?docID¼4398487

71. Jones MR, Viswanath O, Peck J, Kaye AD, Gill JS,

Simopoulos TT. A brief history of the opioid epidemic

and strategies for pain medicine. Pain Ther.

2018;7(1):13–21. doi:10.1007/s40122-018-0097-6

72. Vila H, Smith RA, Augustyniak MJ, et al. The efficacy

and safety of pain management before and after

implementation of hospital-wide pain management

standards: is patient safety compromised by treatment

based solely on numerical pain ratings? Anesth Analg.

2005;101(2):474. doi:10.1213/01.ANE.0000155970.

45321.A8

73. Lim JK, Golub RM. Graduate medical education

research in the 21st century and JAMA on call. JAMA.

2004;292(23):2913–2915. doi:10.1001/jama.292.23.

2913

74. Branch WT, Kern DE. An emerging renaissance in

medical education. J Gen Intern Med.

2004;19(5):606–609. doi:10.1111/j.1525-1497.2004.

45001.x

75. Thomas MP. The geographic and topical landscape of

medical education research. BMC Med Educ.

2019;19(1):189. doi:10.1186/s12909-019-1639-2

Zayir Malik, MD, is a Clinical Associate and Medical Education
Fellow, Section of Emergency Medicine, Department of Medicine,
University of Chicago; James Ahn, MD, MHPE, is an Associate
Professor, Section of Emergency Medicine, Department of
Medicine, University of Chicago; Kathryn Thompson, BS, is a
Fourth-Year Medical Student, University of Chicago Pritzker
School of Medicine; and Alejandro Palma, MD, is an Assistant
Professor, Section of Emergency Medicine, Department of
Medicine, University of Chicago.

Funding: The authors report no external funding source for this
study.

Conflict of interest: The authors declare they have no competing
interests.

The authors would like to thank Debra Werner for her support in
executing our search.

Corresponding author: Zayir Malik, MD, University of Chicago,
zayirmalik@gmail.com, Twitter @zayirmalik

Received July 1, 2021; revisions received October 3, 2021, and
December 2, 2021; accepted January 3, 2022.

190 Journal of Graduate Medical Education, April 2022

REVIEW

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-26 via free access

http://ebookcentral.proquest.com/lib/uic/detail.action?docID=4398487
http://ebookcentral.proquest.com/lib/uic/detail.action?docID=4398487
http://ebookcentral.proquest.com/lib/uic/detail.action?docID=4398487
http://ebookcentral.proquest.com/lib/uic/detail.action?docID=4398487
mailto:zayirmalik@gmail.com

