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INTRODUCTION: A cost-effective professional develop-
ment program enhancing musculoskeletal (MSK) skills
of physicians and allied health providers working in pri-
mary care settings has been reported at a single site. This
article describes the first 2 years of the national expansion
and implementation of a 3-day BMSK Mini-residency.^
METHODS: Faculty from Veterans Affairs (VA) medical
centers worked in partnership with national program fac-
ulty from the Salt Lake City VA to present an intensive,
integrated, multidisciplinary program to strengthen the
skills of primary care providers in evaluating and manag-
ing MSK conditions common in primary care. Course
assessments included written surveys and a two-station
observed structured clinical examination (OSCE) evaluat-
ing the physical examination of the shoulder and knee.
RESULTS: In the first 2 years of the program, 13 VA
facilities participated. Two hundred twenty-seven health
care providers, including 135 physicians, were trained.
Two hundred seven participants (91 %) completed all
pre- and post-course written assessments and the two-
station OSCE.
DISCUSSION: The MSK Mini-residency program is an
effective and well-received mixed-method educational ini-
tiative to strengthen the skills of primary care physicians
and other health care providers in evaluating andmanag-
ing patients with MSK complaints and to document their
competence in performing physical examinations of the
shoulder and knee. The 2-year experience in implemen-
tation suggests that this model of educational partner-
ships is a feasible approach to disseminating innovative
educational programs in a way that preserves curricular
consistency yet is adaptable to local needs.
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INTRODUCTION

Musculoskeletal (MSK) diseases are common, and many
patients seek care for these problems in primary care
clinics.1–3 In the past decade, MSK conditions were iden-
tified as the most frequent diagnoses in primary care clinic
encounters in the US.4 Despite this prevalence, physicians
and other health care providers in primary care settings are
often not well prepared to effectively address common
MSK problems.5–11 A summary statement from The US
Bone and Joint Initiative’s 2011 Summit on The Value in
Musculoskeletal Care includes the following recommen-
dation:

BTraining programs for all health care providers should
improve the knowledge, skills, and attitudes of all
professionals in the diagnosis and management of
musculoskeletal conditions. At present, many gradu-
ates report a deficit of knowledge of musculoskeletal
conditions and competence in patient evaluation and
treatment, including performance of the musculoskel-
etal physical examination.^12

Previously, we projected the potential cost-effectiveness of
a week-long continuing professional development (CPD) pro-
gram developed to train practicing physicians and other health
care providers to more effectively evaluate and manage com-
mon MSK problems.13, 14 A pilot project supported by Spe-
cialty Care Services/Specialty Care Transformation (SCS/
SCT), Office of Patient Care Services, Veterans Affairs (VA)
Central Office, confirmed that such a MSK Bmini-residency^
program was feasible at the local level and cost effective.15

Although this projection was based on the change in the
frequency of joint injections performed by providers after the
program, course participants reported that one of the most
valuable outcomes was their improved ability to perform,
report, and interpret the MSK physical examination. These
enhanced skills allowed primary care providers to develop
more appropriate management plans, regardless of whether
these plans included procedures that they personally per-
formed. Thus, it became clear that while not all primary care
providers were interested in developing proficiency in
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performing joint injections, all of these trainees were eager to
develop physical examination and clinical evaluation skills for
the treatment of MSK complaints. A challenge with this
program as initially designed was the very limited capacity
for participation relative to the numbers of applicants—limited
in part by the required clinical training in joint injection.
We saw a critical need to determine the generalizability of

our experience to other sites and the scalability of this program
to a national dimension.15 The objectives of this phase of the
project were threefold: (1) to increase the capacity of this
program so that more providers could be trained, (2) to
strengthen participants’ confidence in examining the shoulder
and knee, and (3) to document their competence in these
examinations, demonstrating sufficient preparation for subse-
quent supervised clinical experiences including joint injec-
tions. These enhancements of the program were developed
as the central theme of the mini-residency with the simulta-
neous development of separate training opportunities for pri-
mary care providers who desired to develop joint injection
proficiencies. We now describe the initial 2 years of experi-
ence in disseminating this national MSK mini-residency
program.

METHODS

Site Selection

Sites were selected in response to a request for proposals
(RFP) from the Office of Specialty Care Services. The pro-
posal supported the travel of a team of five Salt Lake City
faculty to each location to present the program in partnership
with local faculty. Although these applications were critically
reviewed as discussed below, the goal of the initiative was to
disseminate the program as broadly as possible, while preserv-
ing consistency of instruction and assessment. In the proposal,
each site was required to (1) identify two local leaders—one
generalist and one rheumatologist (or other MSK special-
ist)—to work with the Salt Lake City faculty in presenting
the mini-residency at their local site; (2) negotiate and secure
letters from their local leadership and administration in support
of this program, including the plan for subsequent supervised
clinical experiences; (3) propose a budget, outlining anticipat-
ed costs and expenditures for up to $30,000 for each site; this
did not include costs for the Salt Lake City faculty, which were
supported separately by funding from VA SCS/SCT for this
program.
In addition to an administrative review by VA SCS/SCT

project managers, each proposal was reviewed independently
by three Salt Lake City faculty (MJB, AMB, and GWC). This
review focused on (1) the description of the need for this type
of educational program at the potential site and how this need
would be met by participation in the mini-residency, (2) the
willingness of clinical leaders and educators to work with Salt
Lake City faculty in co-presenting the educational program,
particularly in facilitating the participation of local PCPs

and helping to arrange event logistics, and (3) the support of
local administrative leadership to make space and time avail-
able for the conference and subsequent clinical activities.
Following the initial separate review of the submitted pro-
posals, Salt Lake City faculty discussed their impressions
together and with VA SCS/SCT project managers to recom-
mend decisions on funding. Finally, Salt Lake City faculty
worked with the local teams through conference calls and
email to further refine their proposed projects and budgets to
ensure feasibility and enhance efficiency and return on
investment.
Leaders from sites that were approved for funding to par-

ticipate then traveled to Salt Lake City for a 3-day Btrain-the-
trainer^ meeting to become familiar with the key elements of
the curriculum and to begin logistical planning for hosting a
mini-residency event at their site. Following this training
meeting, periodic conference calls were held with individual
sites to facilitate the detailed planning required to coordinate a
successful event.
In the second year, the Salt Lake City faculty presented this

program at their home facility in addition to the off-site mini-
residencies in order to serve the needs of Salt Lake City-based
primary care providers. No additional funds were needed to
support this program.

Three-day Intensive Training
Course Structure. The curriculum and schedule of the 5-day
Salt Lake City-basedMSKmini-residency program have been
described previously; this served as the initial framework.15

The national version was condensed to 3 days (Fig. 1), retain-
ing the emphasis on the instruction and assessment of physical
examination skills of the shoulder and the knee. Although
additional joints relevant to other regional pain syndromes
were recognized (such as hip and elbow), the course focused
on the shoulder and knee because the goal of the initiative was
to disseminate the curriculum that had been developed and
refined in the local pilot experience. Individual clinical expe-
riences, including opportunities to practice joint injection
techniques with real patients under the supervision of the local
faculty, were planned as follow-on experiences to occur after
the conclusion of the 3-day group program. Competence in
performing the physical examination of the shoulder and knee
was identified as the indicator of adequate preparation for
possible subsequent (post-course) supervised experiences in
procedural clinics. The primary objective of this 3-day pro-
gram was to prepare participants for success in the assessment
of this competence and to document their completion of this
milestone. The course was accredited through the VA Em-
ployee Education System (EES), and participants received
24 h of continuing professional education credit for each
week.

Program Evaluation. Course assessment was performed
through the VA EES, using a standard four-level process for
evaluating and measuring learning solutions and activities. To

1302 Battistone et al.: National Musculoskeletal Program for Primary Care JGIM



work towards an expanded outcomes framework, we devel-
oped two additional measures to assess this activity:

Self-Assessments

We considered self-assessment to be a complex cognitive task,
grounded in context and dependent upon experience.16–18 We
followed the approach of Nagler and administered three self-
assessment surveys: (1) at the beginning of the program (pro-
spective pre-course), (2) at the end of the program (post-
course), and (3) at the end of the program, with questions
specifically addressing pre-course proficiency (retrospective
pre-course).19 At each site, participants used Likert scales
anchored at five points ranging from 1 (strongly disagree) to
5 (strongly agree), rating proficiency relative to course goals
(pre-course). After the 3-day program, the same dimensions
were used to self-rate post-course proficiency and to retro-
spectively rate their pre-course proficiency—in effect, captur-
ing information that participants Bdidn’t know they didn’t
know^ before the training experience. The domains of the
self-assessment instruments map to the goals of the course:
(1) to evaluate and manage common MSK conditions, (2) to
develop the procedural skills of joint aspiration and injection,
and (3) to screen patients for osteopenia and osteoporosis.

Observed Structured Clinical Examinations

Participants’ skills in physical examination of the shoulder and
knee were assessed in a two-station observed structured clin-
ical examination (OSCE). Details of these examinations have

been presented previously, including evidence supporting the
use of these exercises as capstone elements in structured
educational programs.20, 21 Two faculty were involved in both
stations, one as the simulated patient and the other as rater. The
OSCEwas scored using the same shoulder and knee checklists
used for instruction (21 elements for the shoulder and 25 for
the knee).
This project was reviewed by the Institutional Review

Board (IRB) of the University of Utah and Salt Lake City
VA and was determined to be exempt from further IRB review
because the work did not meet the definition of research with
human subjects and was considered a quality improvement
study.

RESULTS

Six proposals were submitted in each of the 2 years of this
initiative, and all of them were funded. The program was
presented at 13 sites (including Salt Lake City). Two hundred
twenty-seven health care providers were trained, including
135 physicians. Numbers of participants at each site and their
respective credentials are presented in Table 1.
Two hundred twenty-five prospective pre-course, 213 post-

course, and 207 retrospective pre-course surveys were collect-
ed (response rates of 99 %, 94 %, and 91 %, respectively);
mean self-assessment ratings are shown in Table 2. When pre-
course mean ratings of confidence were calculated for items
relating to the evaluation and management of shoulder, knee,

Figure 1 Three-day Schedule for the National Musculoskeletal Mini-Residency Program
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and back problems, participants were significantly less confi-
dent with both shoulder and knee complaints than they were
with problems involving the back (p = 0.01 comparing mean
ratings for the back to both shoulder and knee). The difference
in mean ratings of confidence was not statistically significant
(p = 0.4) between the shoulder and the knee.
Post-course self-assessments were higher than pre-course

ratings in all tested domains. Mean retrospective ratings of
pre-course ability to manage shoulder and knee complaints
were significantly lower than prospective pre-course ratings.
In other words, after the course was completed, participants
were, in retrospect, more critical of their pre-course proficien-
cy than they had been when the course began.
Two hundred twelve participants (93 %) completed the

OSCE skills assessment. Figure 2 shows the frequency distri-
butions of OSCE scores by percentage decile for both the
shoulder and knee. The proportion of participants who scored
at the 81–100 deciles was 79 % for the shoulder and 65 % for
the knee. Mean scores for both stations were high (90 % for
shoulder, 86 % for knee, p < 0.0001), indicating the success of
the program at teaching proficiency in these physical exami-
nation techniques.

DISCUSSION

We have achieved the goal of implementing and disseminating
a national, multidisciplinary, mixed-method educational initia-
tive to strengthen the skills of practicing PCPs in evaluating
and managing patients with MSK complaints. Participants’
self-assessments demonstrate significant changes—from pre-
course perceptions of inadequacy to post-course confidence.
These changes were greater for items specific to the shoulder
and knee than for those relating to the back. Accordingly,
retrospective ratings of pre-course ability to manage shoulder
and knee complaints were lower than prospective pre-course
ratings. In contrast, this pattern was not seen for the self-

assessment items relevant to back pain. In the pilot phase of
the MSKmini-residency we found that primary care providers
were relatively confident in addressing common back com-
plaints, so this topic was not emphasized in the national
course. This observation was confirmed in the self-
assessment reported by our mini-residency participants.
Although reports describing MSK educational programs

and curricula have increased in recent years, these have typi-
cally focused on the undergraduate and graduate levels of
medical education. In 2012, O’Dunn-Orto and colleagues
presented a Best Evidence in Medical Education systematic
review seeking to determine interventions that were most
effective in promoting transfer of MSK clinical skills to med-
ical trainees and physicians.11 Of the 24 controlled studies
they identified, only 1 involved practicing physicians.22 Sev-
eral survey studies and reports describing initiatives for practi-
tioners have been published, presenting experiences and per-
spectives from Canadian centers. In 2007, Bellamy et al.
described the Canadian Viscosupplement Injector Preceptor
experience in which 474 primary care physicians participated
in a 4-h training session that culminated in their performance
of a joint injection with viscosupplementation under expert
supervision. Although this study was significant in that it
incorporated patient outcomes into their assessment model,
assessments of learner competence in this program were not
captured.23 In 2006, Petrella and Davis published a review of
the Joint Adventures Program, a Canadian national initiative
in which 650 family physicians across Canada participated in
workshops in which they analyzed and discussed written
clinical scenarios depicting common MSK disorders using
script concordance methods to address knowledge gaps.24

Although this program involved a relatively large number of
providers across a broad geographic range, neither knowledge
nor physical examination skills were assessed.
To our knowledge, this is the first description of a nationally

consistent CPD program focused on teaching and assessing
competence in evaluating MSK problems in primary care

Table 1 Participants in the National Musculoskeletal Mini-Residency Program over 2 Years

Participant credential

Physician Physician assistant Nurse practitioner Nurse Total

2012–13
Los Angeles 9 8 17
San Francisco 6 7 13
Philadelphia 16 1 9 1 27
Boston 11 3 14
Omaha 10 6 1 17
Orlando 14 4 2 20

Total year 1 66 11 30 1 108
2013–14
Tuscon 14 5 19
Denver 5 3 8
Louisville 12 1 5 18
Dublin (GA) 8 1 9 18
Cleveland 12 2 9 23
Tampa 11 4 15
Salt Lake City 7 7 4 18

Total year 2 69 10 31 9 119
Grand total 135 21 61 10 227
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across the US. The success of this initiative highlights one of
the unique strengths of the VA: it is a national health care
system and provides a mechanism of developing innovative
educational programs and extending them to a national audi-
ence. Several additional factors may further explain why this
project of implementation and dissemination was successful.
First, participation in the MSK mini-residency was driven by
provider interest. This was not a required program, and some
initiative on the part of individual providers was required in
order to participate. This likely produced a group primed for
learning because they were interested in this subject and were
motivated to acquire new skills in this area. This view is
informed by the Chain of Response model of learning, which
emphasizes the importance of active participation in projects.
In this model, three internal and inter-related motivating fac-
tors are identified: (1) self-evaluation, (2) attitude of the learn-
er towards educational experiences, and (3) goals and expect-
ations specific to each individual learner.25, 26 Second, the
immersive, intensive, mixed-methods approach of this course
is consistent with teaching strategies that have been recom-
mended in a recent systematic review of MSK education
techniques.11 Although some features of our Salt Lake City
MSK mini-residency were adapted for the national program,
we retained one of the key strengths—the element of a stable
group of learners and faculty who worked together across a
range of educational experiences, creating a cohesive, inte-
grated program and a powerful element of continuity. Third,
this program provided the opportunity for educational leaders
at individual sites to work in partnership, collaborating with us
in an initiative that had already been considered to be success-
ful on a smaller scale. This approach has created a national
network of training centers, Beducational nodes^ that may
facilitate rapid dissemination of future innovations that are
nationally consistent and locally coherent, adaptable to the

specific and unique needs and resources of individual clinics
and care centers.
Recently, Moore and others proposed an expanded out-

comes model as a framework for planning and assessing
CPD.27 This seven-stage model identifies competence—de-
fined as the ability to demonstrate how to do something in an
educational setting—as being the Bextraordinarily important^
link between knowledge and performance. From this perspec-
tive, incorporating the assessment of competence in CPD
programs is critical. Using Moore’s expanded outcomes
framework, we see evidence of the successful national dis-
semination of the MSK mini-residency. The number of partic-
ipants, as well as the number of participating sites, shows that
the construction of educational partnerships is both feasible
and efficient, providing opportunities to train many more
providers over much shorter time, without requiring them to
travel to one location to attend the course. Declarative knowl-
edge, represented in our program by self-assessment ratings,
increased over the course. Furthermore, after the program,
participants retrospectively rated their pre-course knowledge
lower than they had rated it when the course began. This
change indicated that participants recognized learning needs
that had emerged in the context of their training. The oppor-
tunity for providers to practice what they were learning, while
receiving immediate feedback grounded in direct observations
by course faculty, facilitated the development of competence;
this was also systematically assessed in our two-station OSCE.
Our experience may be helpful to educators who have an
interest in other clinical problems that overlap primary care
and specialty care and who would like to develop educational
innovations and programs to address needs in these areas. This
may be particularly valuable for those concerns that involve an
aspect of technical or procedural expertise that is within the
scope of practice for generalists (e.g., dermatology and skin

Table 2 Pre- and Post-course (Including Retrospective Pre-course) Self-Assessment Ratings

Mean pre-course
Ratings (± SD)

Pro-retro difference
(p)

Mean
post-course ratings
(n = 213)

Pro
(n = 225)

Retro
(n = 207)

Shoulder pain
I can examine and diagnose shoulder pain without MRI 2.9 ± 1.0 2.6 ± 1.0 0.3 (<0.001) 4.7 ± 0.5
I can evaluate patients effectively 3.0 ± 1.0 2.7 ± 1.0 0.3 (<0.001) 4.7 ± 0.5
I can develop an appropriate plan 3.2 ± 1.0 2.8 ± 1.0 0.4 (<0.001) 4.7 ± 0.5
I understand when to order imaging 3.4 ± 1.0 2.9 ± 1.0 0.5 (<0.001) 4.7 ± 0.5
I understand when to refer 3.5 ± 1.0 3.0 ± 1.0 0.5 (<0.001) 4.7 ± 0.6

Mean for shoulder pain domain 3.2 2.8 0.4 (<0.001) 4.7
Knee pain
I can examine and diagnose knee pain without MRI 3.1 ± 1.0 2.7 ± 1.0 0.4 (<0.001) 4.7 ± 0.5
I can evaluate patients effectively 3.2 ± 0.9 2.8 ± 1.0 0.4 (<0.001) 4.7 ± 0.5
I can develop an appropriate plan 3.3 ± 0.9 2.9 ± 1.0 0.4 (<0.001) 4.6 ± 0.6
I understand when to order imaging 3.4 ± 0.9 3.1 ± 1.0 0.3 (<0.001) 4.7 ± 0.5
I understand when to refer 3.5 ± 0.9 3.1 ± 1.0 0.4 (<0.001) 4.7 ± 0.5

Mean for knee pain domain 3.3 2.9 0.4 (<0.001) 4.7
Back pain
I can identify patients with low back for whom MRI is appropriate 3.7 ± 0.8 3.5 ± 1.0 0.2 (0.11) 4.5 ± 0.6
I can develop a reasonable management plan 3.6 ± 0.8 3.5 ± 0.9 0.1 (0.20) 4.4 ± 0.6
I understand when to refer 3.7 ± 0.8 3.6 ± 1.0 0.1 (0.26) 4.6 ± 0.6

Mean for back pain domain 3.7 3.5 0.2 (0.02) 4.5
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biopsies), of which they lack confidence or competence. If
such future innovations are considered, we suggest that a
systematic approach to curricular planning should include
projections of cost effectiveness, followed by implementation
of a pilot project to confirm these projections and inform steps
for dissemination. Finally, we have found the model of edu-
cational partnerships between faculty at the pilot center and
faculty at local sites to be extremely valuable as it allows for
very efficient division of labor in the complex efforts required
to present a high-quality CPD event. To our thinking this is the
best way to ensure that the consistency of a proven program is
being preserved across multiple sites, while at the same time
essential adaptations and modifications are being made to
ensure that program is effective at the local level.
Further development of this educational initiative will in-

clude exploration of additional methods to deliver the same
content effectively and efficiently. These additional techniques
could include the use of online resources, Bvirtual^ experien-
ces, and simulation techniques. We will also work to extend
this curriculum to other levels across the continuum of medical
and health professions education. Though this training pro-
gram was initially developed as a CPD program for physicians
and other primary care providers who are already in practice,
elements of this curriculum can be adapted in order to address
the educational needs of students and trainees in undergradu-
ate and graduate medical education programs.
We acknowledge several challenges and limitations to this

initiative. Throughout all stages of this project, a significant
concern has been the time that providers needed to be absent
from their clinics in order to participate in the mini-residency.
Although we condensed the program substantially from our
initial course, a 3-day event still has an impact on the wide-
spread problem of access to primary care. Furthermore, train-
ing 10–20 providers at the same time may have even intensi-
fied the problem of access by removing a large number of
clinicians from the same region at the same time, increasing

the workload for those providers who remained to staff the
clinics. Additionally, we recognize that the 3-day program
only laid the foundation for a critically important element of
the training—supervised clinical experiences with real
patients, and the opportunity to perform the number of joint
injections needed to support clinical privileges. These types of
activities require a much higher faculty-to-learner ratio than
we provided in the portion of the program that we have
described and were not possible to accomplish in 3 days with
these numbers of participants. We developed new self-
assessment instruments for this initiative and have not pre-
sented evidence for their validity. In addition, there are several
disadvantages of using Likert scales for self-assessment; these
provide limited categories for response, are unidimensional,
and the distance between each option, even with individual
anchors, may not be equidistant. Finally, it is important to note
that this study does not address the question of generalizability
of this venture to academic and community outpatient centers,
in which the significant cost could be prohibitive. Further
work is needed to explore the feasibility of further extending
this program through a version adapted to non-VA health care
systems.
In summary, the MSK Bmini-residency^ is an effective and

well-received mixed-method educational initiative to strength-
en the skills of practicing PCPs in evaluating and managing
patients with MSK complaints. We have demonstrated that
this innovation has been successfully disseminated to multiple
centers across the nation in the VA health care system.We now
have a greater understanding of the factors and systems needed
for a successful program and have developed an effective
curriculum to support these efforts. Individual facilities and
institutions can employ these methods and resources, adapting
them as needed in order to meet the specific educational and
training needs of the local setting. The prevalence of MSK
disease throughout the US and globally suggests that this is an
important priority.

Figure 2 Distribution of OSCE scores (percent of items performed) for 212 participants

1306 Battistone et al.: National Musculoskeletal Program for Primary Care JGIM



Acknowledgments:

Contributors: The authors gratefully acknowledge the following local
faculty at each site: Los Angeles: Meika A. Fang, MD, Dr. Ari Weinreb;
San Francisco: David Daikh, MD; Philadelphia: Joan Von Feldt, MD,
MSEd; Sally Pullman-Mooar, MD; Joshua F. Baker, MD, MSCE; Boston:
Antonio Lazzari, MD; Elaine Alligood, MLS; Sandee Bristow, MD;
Maureen Dubreuil, MD; Caroline Eyvazzadeh, MD; Samar Gupta, MD;
Matthew Liang, MD; Caryn Libbey, MD; Marilyn MacDonnell, APRN;
Jeffrey Wohlgethan, MD; Omaha: Janelle A. Fredrick, BA; Amy C.
Cannella, MD, MS; MicheleneHearth-Holmes, MD,MEd; Ted R.Mikuls,
MD,MSPH; Alan R. Erickson, MD; James R. O’Dell, MD; Orlando: Pedro
Roldan, MD, FAAFP; Denver: Victoria Seligman MD; Julia J. Rhiannon
MD; Louisville: Roneka Ravenell, MD; Pushpa Pavuluri, MD; Dublin:
Shauna Kinchloe-Zaren, MD; Cleveland: Mathilde H. Pioro, MD; Nancy
Fisher, MSN, APRN; Tampa: Vanessa C. Osting, MD, MPH, FACR, and
Betty J. Prihar, MD, FACP. We also acknowledge the following faculty
who assisted in traveling to several sites: from Salt Lake City: Timothy
A. Huhtala, MD (to San Francisco and Orlando); from San Diego: Anna
Quan MD (to Louisville) and Michal Kalli Hose, MD (to Cleveland).
Finally, we acknowledge the efforts of Tasia Nash for logistical support
and data entry.

Funders: This work was supported by the Department of Veterans
Affairs Office of Patient Care Services, Specialty Care Services/
Specialty Care Transformation.

Prior Presentations: This manuscript has not been previously pre-
sented or published. We presented a portion of some of these data as
posters at the Association of Medical Education in Europe (Prague,
Czech Republic, 2013, andMilan, Italy, 2014), the Alliance of Academic
Internal Medicine (New Orleans, 2013, and Atlanta, 2015), and the
American College of Rheumatology (ACR) (San Diego, 2013; Boston,
2014; San Francisco, 2015).

Corresponding Author: Michael J. Battistone, MD; Veterans Affairs
Salt Lake City Health Care System, Salt Lake City, UT, USA
(e-mail: Michael.Battistone@va.gov).
Compliance with Ethical Standards:

Conflict of Interest: All authors declare that they have no conflicts of
interest and no competing interests.

REFERENCES
1. Helmick CG, Felson DT, Lawrence RC, Gabriel S, Hirsch R, Kwoh CK,

et al. Estimates of the prevalence of arthritis and other rheumatic
conditions in the United States. Part I. Arthritis Rheum. 2008;58(1):15–25.

2. LawrenceRC, FelsonDT,HelmickCG, Arnold LM,Choi H, DeyoRA, et al.
Estimates of the prevalence of arthritis and other rheumatic conditions in
the United States. Part II. Arthritis Rheum. 2008;58(1):26–35.

3. FitzGerald JD, Battistone M, Brown CR Jr, Cannella AC, Chakravarty
E, Gelber AC, et al. Regional distribution of adult rheumatologists.
Arthritis Rheum. 2013;65(12):3017–25.

4. Cherry DK, HingE,Woodwell DA, Rechtsteiner EA. National Ambulatory
Medical Care Survey: 2006 summary. Natl Health Stat Rep. 2008; (3):1–39.

5. Glazier RH, Dalby DM, Badley EM, Hawker GA, Bell MJ, Buchbinder R.
Determinants of physician confidence in the primary care management of
musculoskeletal disorders. J Rheumatol. 1996;23(2):351–6.

6. Smith J, Laskowski ER, Noll SR. Development of a musculoskeletal
examination skills course for a physical medicine and rehabilitation
residency program. Am J Phys Med Rehabil. 2001;80(10):747–53.

7. Haywood BL, Porter SL, Grana WA. Assessment of musculoskeletal
knowledge in primary care residents. Am J Orthop (Belle Mead N.J.).
2006;35(6):273–5.

8. Wilcox T, Oyler J, Harada C, Utset T. Musculoskeletal exam and joint
injection training for internal medicine residents. J Gen Intern Med.
2006;21(5):521–3.

9. Day CS, Yeh AC. Evidence of educational inadequacies in region-specific
musculoskeletal medicine. Clin Orthop Relat Res. 2008;466(10):2542–7.

10. Monrad SU, Zeller JL, Craig CL, Diponio LA. Musculoskeletal education
in US medical schools: lessons from the past and suggestions for the
future. Curr Rev Musculoskelet Med. 2011;4(3):91–8.

11. O’Dunn-Orto A, Hartling L, Campbell S, Oswald AE. Teaching musculo-
skeletal clinical skills to medical trainees and physicians: a Best Evidence
in Medical Education systematic review of strategies and their effective-
ness: BEME Guide No. 18. Med Teach. 2012;34(2):93–102.

12. Gnatz SM, Pisetsky DS, Andersson GB. The value in musculoskeletal
care: summary and recommendations. Semin Arthritis Rheum.
2012;41(5):741–4.

13. Nelson RE, Battistone MJ, Ashworth WD, Barker AM, Grotzke M,
Huhtala TA, et al. Cost effectiveness of training rural providers to perform
joint injections. Arthritis Care Res. 2014;66(4):559–66.

14. Nelson SD, Nelson RE, Cannon GW, Lawrence P, Battistone MJ,
Grotzke M, et al. Cost-effectiveness of training rural providers to identify
and treat patients at risk for fragility fractures. Osteoporos Int.
2014;25(12):2701–7.

15. Battistone MJ, Barker AM, Lawrence P, Grotzke MP, Cannon GW.
Mini-residency in musculoskeletal care: An interprofessional, mixed-
method educational initiative for primary care providers. Arthritis Care
Res. 2015.

16. Colthart I, Bagnall G, Evans A, Allbutt H, Haig A, Illing J, et al. The
effectiveness of self-assessment on the identification of learner needs,
learner activity, and impact on clinical practice: BEME Guide no. 10. Med
Teach. 2008;30(2):124–45.

17. Eva KW, Regehr G. Self-assessment in the health professions: a reformu-
lation and research agenda. Acad Med. 2005;80(10 Suppl):S46–54.

18. Kruger J, Dunning D. Unskilled and unaware of it: how difficulties in
recognizing one’s own incompetence lead to inflated self-assessments. J
Pers Soc Psychol. 1999;77(6):1121–34.

19. Nagler M, Feller S, Beyeler C. Retrospective adjustment of self-assessed
medical competencies—noteworthy in the evaluation of postgraduate
practical training courses. GMS Z Med Ausbild. 2012;29(3):Doc45.

20. Battistone MJ, Barker AM, Beck JP, Tashjian RZ, Cannon GW. Validity
evidence for two Objective Structured Clinical Examination stations to
assess core examination skills of the shoulder and knee. Arthritis Rheum.
2015;67(suppl 10).

21. Battistone MJ, Barker AM, Okuda Y, Gaught W, Maida G, Cannon GW.
Teaching the teachers: report of an effective mixed-methods course training
clinical educators to provide instruction in musculoskeletal care to other
providers and learners in primary care. Arthritis Rheum. 2015;67(suppl
10).

22. Hergenroeder AC, Chorley JN, Laufman L, Fetterhoff A. Two educa-
tional interventions to improve pediatricians’ knowledge and skills in
performing ankle and knee physical examinations. Arch Pediatr Adolesc
Med. 2002;156(3):225–9.

23. Bellamy N, Goldstein LD, Tekanoff RA, Support N-USGt. Continuing
medical education-driven skills acquisition and impact on improved
patient outcomes in family practice setting. J Contin Educ Health Prof.
2000;20(1):52–61.

24. Petrella RJ, Davis P. Improving management of musculoskeletal disorders
in primary care: the Joint Adventures Program. Clin Rheumatol.
2007;26(7):1061–6.

25. Cross KP. Adults as learners: [increasing participation and facilitating
learning]. 1st ed. San Francisco: Jossey-Bass; 1981.

26. Taylor DC, Hamdy H. Adult learning theories: implications for learning
and teaching in medical education: AMEE Guide No. 83. Med Teach.
2013;35(11):e1561–72.

27. Moore DE Jr, Green JS, Gallis HA. Achieving desired results and
improved outcomes: integrating planning and assessment throughout
learning activities. J Contin Educ Health Prof. 2009;29(1):1–15.

1307Battistone et al.: National Musculoskeletal Program for Primary CareJGIM


	&ldquo;Mini-Residency&rdquor;...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	INTRODUCTION
	METHODS
	Site Selection
	Three-day Intensive Training
	Course Structure
	Program Evaluation

	Self-Assessments
	Observed Structured Clinical Examinations

	RESULTS
	DISCUSSION

	References


