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ABSTRACT
Background:
Despite the evolution of responsible opioid prescription for
musculoskeletal pain, patients remain at risk for opioid problem-
atic use, misuse, and addiction. Screening, brief intervention and
referral to treatment (SBIRT) is an evidence-based practice to
identify, reduce, and prevent those outcomes. This pilot study
investigated the use of SBIRT practices developed to target
opioid misuse in the orthopaedic practice environment and its
applicability in the orthopaedic population.

Methods:
In this prospective cohort study, 19 orthopaedic providers
underwent SBIRT training. Participants reported on their use of
SBIRT over 6 wk and completed the Medical Condition Regard
Scale (MCRS).

Results:
Twelve participants successfully implemented SBIRT, screening
an average of 58.5% of patients. Seventeen percent of patients
screened to an elevated risk level. Patients who screened as
medium or high risk were 5.8 and 8.4 times more likely,
respectively, to receive intervention compared with patients who
screened to low risk or not screened (P<0.01). Regard for
patients with opioid use for pain increased from an MCRS score
of 44.6 to 52.5 (P<0.01). Ninety-five percent of participants
found the training useful, and 89% would recommend the
training to a colleague.

Conclusions:
This study demonstrated integration of SBIRT practices into an
orthopaedic environment in which a significant proportion of
orthopaedic patients screened to elevated risk of opioid misuse
and qualified for brief intervention by the orthopaedic provider.
SBIRT training had a positive impact on opioid-use stigma, a
recognized barrier to care. Further study is warranted to
determine the effect on patient outcomes and optimal imple-
mentation strategy.

Level of Evidence:
Level II.
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INTRODUCTION

The understanding of the role orthopaedic surgeons
play in the opioid crisis is evolving. The risk of
prolonged opioid use after orthopaedic surgery for

patients who were previously opioid-naïve has been reported
at 5.3% overall among the 50 most common orthopaedic
procedures1 and 20.65% after surgery for traumatic
musculoskeletal injuries.2 Despite the risks of misuse,
dependence, and addiction, opioids play an important role
in acute pain management. Interventions including mini-
mizing opioid prescriptions, alternative analgesics, and
patient education are being implemented with a reduction
in postoperative opioid use.3,4 However, some patients who
are prescribed opioids for pain will go on to problematic
use.5,6 This can have a profound impact on the health and
wellbeing of the patient. Controlled prescription drugs are
still responsible for most overdose deaths and are the second
most commonly abused substances in the United States.7 In
2006 in the United States, the most recent assessment
available, the cost of nonmedical use of prescription opioids
was an estimated $53.4 billion.8

Substance use disorder (SUD) is diagnosed when a patient
displays at least two of the following criteria: hazardous use

Financial Disclosure: The authors gratefully acknowledge
grant funding support from the Carilion Foundation. The
authors report no conflicts of interest.
Correspondence to Cassandra Mierisch, MD, 2331 Franklin Rd, SW,
Roanoke, VA, 24014
Tel: +540-526-2500; fax: +540-857-5306;
e-mail: saundi@vt.edu.
1941-7551 Copyright © 2022 The Author(s). Published by Wolters Kluwer
Health, Inc. This is an open access article distributed under the terms of the
Creative Commons Attribution-Non Commercial-No Derivatives License 4.0
(CCBY-NC-ND), where it is permissible to download and share the work
provided it is properly cited. The work cannot be changed in any way or used
commercially without permission from the journal.

O R I G I N A L R E S E A R C H

126 Current Orthopaedic Practice Volume 33 � Number 2 � March/April 2022

mailto:saundi@vt.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/


of a substance (alcohol and/or drug use), social or inter-
personal problems related to use, neglected major roles to
use, legal problems, withdrawal, tolerance, using larger
amounts or longer duration of use, repeated attempts to quit
or control use, much time spent using, physical or psycho-
logical problems related to use, activities given up to use, or
craving.9 In 2019, 7.4 percent of the United States popula-
tion over the age of 12 had experienced SUD in the past
year.10 In addition to being among the top opioid
prescribers,11 orthopaedic surgeons encounter patients with
SUD when they treat the complications of that disease,
including trauma, abscesses, and osteomyelitis.12 Many
patients who are forced to seek medical care for the
complications of SUD by the acuity of the diagnosis, will
not seek treatment for the underlying condition. In fact, 75%
with SUD do not seek treatment,13,14 which is largely caused
by fear of negative responses or stigma.15–17 The healthcare
provider who treats complications of SUD has an opportu-
nity to overcome that barrier and improve care of the whole
patient, as well as potentially improve orthopaedic outcomes
and decrease recurrences.
Unfortunately, the fear of encountering bias is not

unfounded. Studies have shown that healthcare providers
hold people with SUD in the lowest regard of any chronic
health condition studied.17,18 In addition to compromising
patient care, as evidenced by increased diagnostic errors
when treating “difficult” patients,19 bias harms the health-
care provider, who is more likely to experience high levels of
stress and burnout when managing a patient population for
whom they have a negative attitude.17,20,21 Education can be
effective in decreasing bias towards patients with SUD.22–25

Screening, brief intervention and referral to treatment (SBIRT)
is an evidence-based practice to identify, reduce, and prevent
problematic use, abuse, and dependence on substances. It has
three major components: screening (standardized screening
tool), brief intervention (a healthcare professional engages a
patient showing risky behaviors in a short conversation,
providing feedback and advice using motivational interviewing
to increase insight and effect behavioral change), and referral to
treatment (referral to brief therapy or addiction treatment for
patients who screen in need of additional services).26 SBIRT has
been studied most extensively regarding alcohol use. However,
there is growing evidence that SBIRT is effective for SUD as
well.27,28 In 2017, Aldridge et al.29 analyzed a sample of 17,575
patients in a pre-post design and found the prevalence of illicit
drug use decreased by 75.8% 6mo after receipt of SBIRT services,
calling into question previous reports of minimal impact.29

The SBIRT model was incited by an Institute of Medicine
recommendation that called for community-based screening
for health risk behaviors, including substance use.26 This
community-based screening has been a major federal policy
initiative30,31 that has resulted in the incorporation of SBIRT
training into medical and nursing school curricula with
implementation most commonly in primary care settings. To
the authors’ knowledge, it has not been implemented in an
orthopaedic surgery or other surgical specialty practice. An
increasing body of evidence suggests SBIRT is a cost-effective
and impactful strategy for prevention and early intervention in
substance misuse.32 This, in combination with the high
incidence of new persistent opioid use after many orthopaedic

procedures,1 implies an opportunity for the orthopaedic
surgeon to minimize the negative impact of perisurgical opioid
prescribing, in addition to identifying and obtaining appro-
priate referral for those in need of SUD treatment.
This pilot study investigated the feasibility of adoption of

SBIRT practices developed to target opioid misuse in the
orthopaedic practice environment and its applicability in the
orthopaedic population. The authors hypothesized that
SBIRT practices would be implemented successfully by most
participants and that more than 5% of patients would screen
to an elevated risk level, qualifying for additional interven-
tion. Furthermore, the authors anticipated encountering a
clinically significant bias against patients with opioid use
who had pain and a reduction in that bias after training.

MATERIALS AND METHODS

Ethical Review and Study Design
This was a single center, prospective cohort trial including
orthopaedic providers (surgeons and physician assistants).
The study was submitted to the Carilion Clinic Institutional
Review Board and determined to be exempt from further
review. Participants provided written informed consent.

Participant Selection
Participants were recruited for this pilot educational program
between August and November 2019 by email invitation
from a large, academic orthopaedic practice that included a
level I trauma center, several other hospitals and outpatient
surgery facilities, and multiple clinic locations. SBIRT train-
ing sessions were held between October and December 2019.
Participants were not excluded based on planned time away
from work during the data-collection period. Demographic
data were collected at the time of enrollment, and follow-up
data was collected for 6 wk after each training session.

Curriculum Training
A SBIRT curriculum was developed by the two senior authors,
who are experienced SBIRT trainers and responsible for the
authors’ institutional office-based opioid treatment program
through the Department of Psychiatry. A 1-hour online
component was followed by a 2.5-hour in-person small
group session. The online component that was chosen was
compiled and offered by Providers Clinical Support System
(PCSS [East Providence, Rhode Island]) and available online
to providers without cost.33 Topics included in the in-person
educational component are shown in Table 1. Participants
were instructed in universal screening using the Opioid Risk
Tool (ORT),35 which has been shown to predict which
patients were at the highest and lowest risks of exhibiting
aberrant, drug-related behaviors associated with abuse or
addiction (Table 2).35,36 They also learned strategies for brief
interventions (motivational interviewing that taps into a
patient’s own reasons to affect change and incorporates
targeted education, goal-setting, and follow-up), pain man-
agement strategies for persons with opioid use disorder
(including buprenorphine/naloxone), and information re-
garding local resources for referral for addiction treatment.
Teaching methods included didactic lecture, facilitated role
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play with scenarios incorporating orthopaedic patients, and a
robust question and answer period in small group sessions
(student to instructor ratio of 3:1). In addition to heading off
early problematic opioid use, the motivational interviewing
approach is intended to increase patient follow-though with
referral to addiction treatment, especially in a “warm hand-
off” model emphasizing timely connection to care. A self-
administered modification of the ORT35 was provided, which
patients could complete during the rooming process to
streamline universal screening in clinic.

Data Collection
Providers were encouraged to incorporate screening into their
practices in the way they felt best suited their workflow with
the goal of universal screening. Participants reported their
application of SBIRT practices in clinic and hospital encounters

by completing a daily diary. Both online and paper versions of
the diary were utilized according to participant preference.
Online diaries were administered using REDCap (Research
Electronic Data Capture), a secure web application for building
and managing online research surveys and databases developed
by Vanderbilt University (Nashville, Tennessee).37 Collected
data included the number of patients seen, the number of
patients screened, risk stratification levels, and the number of
patients receiving a brief intervention or referral to treatment.
Qualitative written feedback was also solicited. No patient-
identifying data was collected. No attempt was made to
account for repeat patient visits.

Participants completed the Medical Condition Regard Scale
(MCRS) developed by Christison et al.38 prior to training and
after 6 wk, as well as an exit survey regarding their opinion of
the training. The MCRS is a reliable, valid instrument that
has been used to report student and healthcare professionals
regard for patients with substance use.18,39 In this case, the
stem was modified to apply to “patients with opioid use who
have pain.” All 11 items (listed in Table 3) on the MCRS are
measured on a 7-point scale from 1 (strongly disagree) to 7
(strongly agree) or “not-applicable.”

Statistical Analysis
Quantitative outcome measures included the proportion of
providers successfully implementing screening (as defined by
screening at a minimum of 10% of patient visits), the risk
profile of patients screened, the correlation of incidence of
intervention with risk level, and provider regard for patients
with opioid use who have pain as measured with the MCRS.
Qualitative outcomes included provider opinion of the utility
of SBIRT training, whether they would recommend the
training to a colleague, and additional written feedback.

Demographic variables were expressed as mean and range
where appropriate. Poisson regression was used to compare
the likelihood of intervention among groups of patients
based on screening characteristics. For the MCRS, sum scores
were calculated. A single missing value (“not applicable”
selected by participant) in each of two MCRSs was sub-
stituted by the mean score of the completed items, following
the method of van Boekel et al.16 A paired Student’s t-test was
used to compare individual questions and overall score for
the MCRS.

With a view to ensuring quality in reporting, this cohort
study manuscript was prepared in accordance with STrength-
ening the Reporting of OBservational studies in Epidemiol-
ogy statement guidelines.40 No sample size calculation was
completed because the project was considered exploratory.
The authors targeted the maximum sample size that was
considered feasible at their institution as a sample of
convenience.

RESULTS

Participants
Sixty-three providers were eligible for SBIRT training.
Twenty-one responded to the email invitation. Two elected
not to proceed with SBIRT training citing clinical time
pressure. Nineteen enrolled in the study. No participant had

TABLE 1. In-person screening, brief intervention, and
referral to treatment (SBIRT) training curriculum

Evidence supporting the efficacy of SBIRT
What is SBIRT?
Previsit information gathering and Prescription Monitoring Program
Universal screening with the Opioid Risk Tool31

Adjusting clinical approach to risk level
Motivational interviewing skills
Monitoring patient using PEG scale34

Adjuvant analgesics
Concerning (aberrant) medication behaviors, spectrum of severity
Safe prescribing, encouraging patient responsibility and safety
Brief Intervention: nonjudgement discussion of concerning

medication-taking behavior
Red flags and increased level of monitoring
Additional interventions: opioid taper, buprenorphine/methadone

for pain management, and/or referral to treatment using warm
hand-off

Referral (for addiction treatment) guidelines
Keeping stigma at bay
Sample cases and role-playing practice

PEG, pain, enjoyment, general activity.

TABLE 2. Opioid risk tool

Mark each box that applies Female Male

Family history of substance abuse
Alcohol 1 3
Illegal drugs 2 3
Rx drugs 4 4

Personal history of substance abuse
Alcohol 3 3
Illegal drugs 4 4
Rx drugs 5 5

Age between 16 to 45 yr 1 1
History of preadolescent sexual abuse 3 0
Psychological disease
ADD, OCD, bipolar, schizophrenia 2 2
Depression 1 1

Scoring totals

Table adapted with permission from Webster and Webster 2005.36

This tool should be administered to patients upon an initial visit prior to
beginning opioid therapy for pain management. A score of 3 or lower indicates
low risk for future opioid abuse, a score of 4 to 7 indicates moderate risk for
opioid abuse, and a score of 8 or higher indicates a high risk for opioid abuse.
ADD, attention deficit disorder; OCD, obsessive-compulsive disorder; Rx,
prescription.
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previously received SBIRT training. None were lost to follow-
up. Two participants failed to provide consistent reporting
(one reported on only 2 working days and the other on
none). When possible, these participants remained included
in the analysis. All participants completed the MCRS and
follow-up survey. Demographic data are shown in Table 4.

Utilization of SBIRT Practices in the Orthopaedic
Clinic
Figure 1 shows the cumulative number of patients screened
by each participant, indicating the consistency with which
participants applied screening and reported results. Five
providers performed screening at fewer than 10% of patient
visits (range 0% to 6.3%). Two providers (previously
mentioned) failed to report on their application of SBIRT
practices. The remaining 12 providers demonstrated consis-
tent application of SBIRT practices on days worked, screening
an average of 58.2% of patients, (range 16.3% to 100%).
Encounters during the follow-up period included new
patient consults, established patient visits, and procedures.
Participants described implementation of screening in vari-
ous ways, providing written comments including “[I am]
screening new patients only,” “[I am] not screening on
operating room days,” and “I am giving the screening tool to

all of my patients.” Providers identified several barriers to
screening: language, difficulty self-administering the screen-
ing tool, urgent surgeries, telemedicine, and changes in clinic
staff, as well as some concern that patients may not be
“forthcoming in their answers.” Other comments that
provided insight into provider experience included “discus-
sions with patients are becoming easier” at the end of the
first week and “patient receptive to intervention.” One
provider found administering the screening tool time-
consuming and awkward and discontinued use after screen-
ing only three patients. That provider did not attempt the
self-administered version. Another provider who successfully
screened 63% of patients commented, “Overall, this was a
great experience.”

Opioid Risk Screening and Intervention Rates
Providers reported on 3858 patient visits. Thirty-eight
percent (n=1455) were screened using the ORT. Of these,
4% (n=51) were categorized high risk, 14% (n=203)
medium risk, and 83% (n=1201) low risk for opioid misuse
after opioid exposure (Figure 2). Patients who screened as low
risk had a similar likelihood to unscreened patients to receive
an intervention (brief intervention or referral to treatment,
P=0.94, Table 5). Patients who screened as medium or high
risk were 5.8 and 8.4 times more likely, respectively, to
receive an intervention (P<0.01, Figure 3, Table 4).

Effect on Provider Attitude towards Patients
Participants showed an increase in MCRS score for “patients
with opioid use who have pain” from 44.6 to 52.5 (P<0.01,
Table 3).

Provider Evaluation of Training Program
Of the 19 participants, 18 reported the training to be useful
(nine “very useful,” nine “somewhat useful,” one “not
useful”), and 17 would recommend SBIRT training to their
orthopaedic colleagues.

TABLE 3. Mean Medical Condition Regard Scale scores

Before training
6wk after
training Difference P

1. Working with patients like this is satisfying 2.8±1.4 4.4±1.5 1.5±1.7 <0.01
2. Insurance plans should cover patients like this to the same degree that

they cover patients with other conditions
5.3±1.4 5.4±1.7 0.1±1.9 0.81

3. There is little I can do to help patients like this* 5.5±1.4 5.8±1.2 0.3±2.0 0.50
4. I feel especially compassionate towards patients like this 4.1±1.4 4.5±1.3 0.5±1.6 0.21
5. Patients like this irritate me* 4.3±0.5 5.4±1.4 1.1±1.6 0.01
6. I wouldn’t mind getting up on call nights to care for patients like this 2.7±1.5 2.7±1.6 0.0±1.2 0.88
7. Treating patients like this is a waste of medical dollars* 5.9±1.0 6.6±0.6 0.7±1.1 0.01
8. Patients like this are particularly difficult for me to work with* 3.4±1.6 5.1±1.4 1.7±1.8 <0.01
9. I can usually find something that helps patients like this feel better 3.9±1.7 4.4±1.3 0.5±1.5 0.15
10. I enjoy giving extra time to patients like this 2.8±1.0 3.3±1.7 0.5±1.6 0.23
11. I prefer not to work with patients like this* 3.9±1.5 5.2±2.0 1.3±2.0 0.01
Total 44.6±9.9 52.7±9.5 8.1±10.7 <0.01
Mean 4.1±1.7 4.8±1.8 0.7±1.7 <0.01

*Reversed scored items.

TABLE 4. Participant demographics

Providers

Role 9 Orthopaedic surgeons
10 Physician assistants

Race/ethnicity 17 White, nonhispanic
1 White, hispanic
1 Asian, nonhispanic

Age (mean) 41.5 (range 26 to 65)
Years in practice (mean) 9.5 (range 1.5 to 32)
Orthopaedic practice subspeciality 9 Hand

5 Sports
3 Spine
2 Trauma

Days worked in 6 wk after training
(mean)

19.8 (range 0 to 36)

Patients seen 221 (range 0 to 90)
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DISCUSSION
Twelve providers demonstrated consistent application of SBIRT
practices in patient care. Although the authors considered this a
high success rate, it was smaller than the number of providers
who rated the training as useful (18 of 19). Providers
incorporated SBIRT services in their practices on a volunteer
basis without specific institutional support. This may represent
an opportunity for additional support during implementation
to assist in integration of screenings into clinic and hospital

workflow and follow-up on interview or intervention skills.
Vendetti et al.41 identified six themes important in SBIRT
implementation: committed leaders, intra- and interorganiza-
tional communication and collaboration, provider buy-in and
model acceptance, contextual factors, quality assurance, and
grant support. In this grant-supported pilot program, partic-
ipants received daily reminder emails to complete diaries, but
additional support such as leadership buy-in, allocation of
institutional resources, training of support staff, etc., was not

FIGURE 1. The cumulative number of patients screened by each participant, indicating the consistency with which participants applied screening and
reported results.

FIGURE 2. The proportion of patient visits in which the patient underwent screening. It also shows the outcomes of those screens regarding opioid risk level.
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attempted. Consistent with Vendetti et al.,41 the authors of this
study believe a highly efficient screening tool was important to
implementation.
Over 6 wk, participants screened 1455 patients, identifying

203 (14%) at medium risk and 51 (4%) at high risk for opioid
misuse if exposed to opioids. Although there was not a
formal data collection period prior to SBIRT training, all
participants reported previously employing no formal screen-
ing for opioid risk.
Providers were more likely to provide an intervention to

patients screened as having elevated risk than to patients
screened as having low risk or not screened. This implies that
SBIRT practices applied in an orthopaedic setting will result
in increased identification of higher risk patients and
individualized actions being taken to minimize the risk of
developing opioid misuse as well as referrals of patients with
opioid use disorder to specialized treatment in a manner
designed to optimize follow-through.
The MCRS mean score increased from 44.6 prior to training

to 52.5 6 wk later. Van Boekel et al.16 and Gilchrist et al.18

published mean MCRS scores with respect to patients with
SUD for primary care providers (42.0 and 38.6, respectively),
general psychiatry practitioners (48.2 and 41.5 respectively),
and addiction specialists (55.4 and 49.6 respectively).18,42

Based on these comparisons, the improved regard demon-
strated in this study is likely clinically significant. No
minimal clinically significant difference for the MCRS was
identified in the literature.
The strengths of this study include the content expertise

and SBIRT training experience of the two senior authors who

developed and provided the training curriculum. This study
represented interdisciplinary collaboration that allowed
orthopaedic providers who were seeing patients either early
in the progression from opioid use to problematic opioid
misuse or later along the pathway of developing a SUD to
apply techniques that could interrupt progression and/or
provide pathways to specialty care. Other strengths include
the use of a validated measure for regard and a high
retention rate.

Limitations and Future Perspectives
The study was limited in that all participants belonged to the
same orthopaedic practice. This limitation was mitigated
somewhat by the multiple practice locations of the partic-
ipating providers. Enrollment of volunteer participants could
represent a source of bias as it may select for providers with
greater interest regarding management of opioid risk. The
study also relied on provider reports for multiple outcomes.
Since two providers did not comply consistently with
reporting, the data that were reported likely underestimated
the total number of days worked and the number of patients
seen, screened, and receiving intervention. Despite not
providing consistent daily responses, these participants
reported finding the training useful (one “somewhat useful”
and one “very useful”), and both would recommend the
training to orthopaedic colleagues.
No individual patient data were collected, which limited

the scope of the study to the provider experience and did not
allow for analysis by patient demographics or outcomes.
Furthermore, some patients may have had more than one
encounter during the follow-up period. This was a prospec-
tive cohort study without a historical control, so no
comparison was made between a group of providers with
SBIRT training and one without. Another limitation was the
short follow-up duration. This study did not address the
sustainability of SBIRT practices.
Further study is recommended to determine optimal

implementation practices for SBIRT in an orthopaedic prac-
tice, the impact of SBIRT on patient outcomes, and the
sustainability and cost-effectiveness of SBIRT in orthopaedics.

TABLE 5. Poisson regression: incidence of intervention
(brief intervention or referral to treatment)

Incidence rate ratio
(95% CI) P

Low risk vs. not screening 1.0 (0.8, 1.3) 0.94
Medium risk vs. not screening 5.8 (4.4, 7.5) <0.01
High risk vs. not screening 8.4 (5.7, 12.3) <0.01

CI, confidence interval.

FIGURE 3. The percent of patients receiving no intervention, brief intervention, or referral to treatment by screening status (not screened, screened as low
risk, screened as medium risk, or screened as high risk for opioid misuse if exposed to opioids). *Groups in which patients were significantly more likely to
receive intervention when compared with the unscreened patient group.
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These results represented the experience of a group of
orthopaedic providers representing a cross-section of special-
ties in a practice caring for a mixture of urban and rural
patients including those with Medicare, Medicaid, private or
government insurance, or self-pay designation. Generalizabil-
ity of these results to specific practice settings will need to be
demonstrated.

CONCLUSIONS
This pilot study was aimed at determining the feasibility of
SBIRT in the orthopaedic practice environment and its
applicability in the orthopaedic population. It demonstrated
that SBIRT practices were successfully adopted by most
participating providers, and significant numbers of patients
screened to elevated risk levels and received intervention.
SBIRT is a tool that is novel to mainstream orthopaedics that
may have a profound impact on the morbidity associated
with opioid use.
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