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Context: The Mini-Clinical Evaluation Exercise (Mini-CEX) is one example of a

direct observation tool used for workplace-based skills assessment. The Mini-CEX

has been validated as a useful formative evaluation tool in graduate medical educa-

tion. However, no Mini-CEX has been reported in the literature that specifically

assesses the osteopathic manipulative medicine (OMM) skills of family medicine

residents. Therefore, the authors created and studied an OMM Mini-CEX to fill this

skills assessment gap.

Objective: To determine whether the OMM Mini-CEX is perceived as an effective

evaluation tool for assessing the OMM core competencies of family medicine

residents.

Methods: Faculty and residents of The Wright Center for Graduate Medical

Education National Family Medicine Residency program participated in the study.

Each resident was evaluated at least once using the OMM Mini-CEX. Surveys

were used to assess faculty and resident perceptions of the usefulness and effective-

ness of the OMM Mini-CEX for assessing OMM competencies.

Results: Eighty-one responses were received during 2 survey cycles within a

7-month period. The internal consistency of the survey responses had a high reliabil-

ity (Cronbach α=0.93). Considering respondents who agreed that they had a clear

understanding of the general purpose of a Mini-CEX, the perceived effectiveness

score for the OMM Mini-CEX was higher among those who agreed that a Mini-

CEX was a useful part of training than among those who disagreed or were unsure

of its usefulness (median score, 4.0 vs 3.4, respectively; P=.047).

Conclusions: The results suggest the OMMMini-CEX can be a useful direct obser-

vation evaluation tool to assess OMM core competencies in family medicine resi-

dents. Additional research is needed to determine its perceived effectiveness in

other clinical specialties and in undergraduate medical education.
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D
irect observation tools are considered an optimal and essential method for

assessing competency skills of medical learners.1-4 The American Board of

Internal Medicine developed the Mini-Clinical Evaluation Exercise

(Mini-CEX) as a direct observation tool whereby the assessor observes a trainee during

a single clinical experience and then provides immediate feedback on the trainee’s
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performance.5,6 In a traditional Clinical Evaluation

Exercise, residents are evaluated as they perform a

complete history and physical examination to reach

diagnostic and therapeutic conclusions, in a process

that takes about 2 hours. With the Mini-CEX, the resi-

dent is observed during a focused patient encounter

and is then evaluated and given immediate feedback in

a process that takes about 15 to 20 minutes.7 Because

the Mini-CEX is shorter, it is repeated at least twice

throughout the year.7 The Mini-CEX has been vali-

dated as a useful formative assessment tool to evaluate

trainees.8-12 It has also been adapted for clinical compe-

tency skills assessment by other medical specialties,

such as anesthesiology and obstetrics, and as a tool to

measure resident performance in patient care transfers,

or “handoffs.”13-17 To our knowledge, no Mini-CEX

had been developed to assess the osteopathic manipula-

tive medicine (OMM) skills of osteopathic family

medicine residents.

Historically, OMM assessment tools were developed

for use at the undergraduate level and for family medi-

cine specialty certification. The National Board of

Osteopathic Medical Examiners administers the

Comprehensive Osteopathic Medical Licensing

Examination-USA Level 2-Performance Evaluation

(COMLEX-USA Level 2-PE), a performance-based

clinical skills examination that uses standardized

patients. The COMLEX-USA Level 2-PE was created

to assess the clinical skills proficiency of osteopathic

medical students and is a graduation requirement for

all osteopathic medical schools.18 Similarly, the

American Osteopathic Board of Family Physicians

administers the family medicine certification examin-

ation, which includes a performance evaluation. For

this evaluation, a team of examiners assesses a candi-

date’s ability to make a diagnosis and demonstrate

osteopathic manipulative treatment on a partner candi-

date with 3 randomly assigned case histories.19 Unlike

the Mini-CEX, however, the COMLEX-USA Level

2-PE and the family medicine certification examina-

tions are designed as summative assessment tools

rather than formative learning experiences.

Under the single graduate medical education accredit-

ation system, programs that are accredited by the

Accreditation Council for Graduate Medical Education

(ACGME) and demonstrate a commitment to teaching

and assessing osteopathic principles and practice are eli-

gible to apply for the Osteopathic Recognition designa-

tion. Programs with Osteopathic Recognition must

“provide learning activities to advance the procedural

skill acquisition of osteopathic manipulative medi-

cine.”20 Therefore, OMM skills need to be taught and

assessed like any other procedural skill in medicine,

which creates the need for assessment tools. Moreover,

assessment tools will be especially important to evalu-

ate the readiness and competency development of allo-

pathic physician candidates who are applying to

programs with Osteopathic Recognition and have not

been previously assessed with the COMLEX-USA

Level 2-PE as part of their medical degree requirements.

The purpose of the current study was to investigate

the effectiveness, as perceived by faculty and residents,

of the OMM Mini-CEX in assessing OMM core

competencies of family medicine residents. American

Osteopathic Association (AOA) and ACGME-

accredited training programs are required to evaluate 6

core competencies in the training and evaluation of

residents: medical knowledge, patient care and proced-

ural skills, interpersonal and communication skills, pro-

fessionalism, practice-based learning and improvement,

and systems-based practice.21,22 In programs seeking

Osteopathic Recognition, osteopathic principles and

practice must be fully integrated into the 6 core compe-

tencies and residents must demonstrate OMM skills

appropriate to their medical specialty.20 We hypothe-

sized that an OMM Mini-CEX would be perceived as

an effective tool for assessing AOA core competencies

as well as ACGME competencies for residency and fel-

lowship programs with Osteopathic Recognition.

Methods
The Wright Center’s pioneering AOA-accredited

National Family Medicine Residency (NFMR)
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program was established in 2013 in partnership with

A.T. Still University School of Osteopathic Medicine

in Arizona. The purpose of this program is to provide

training in the delivery of comprehensive primary care

safety-net services at partnering community health

centers throughout the country. The study was con-

ducted during the 2015-2016 academic year, and study

participants were OMM faculty and residents of The

Wright Center’s NFMR program. The Wright Center’s

Institutional Review Board approved the study.

Participation was voluntary, and submission of the

survey provided consent to participate. Survey

responses were anonymous and did not affect overall

resident evaluation. During the study, participants

included 4 OMM faculty members and 58 family medi-

cine osteopathic graduate medical education (OGME)

residents: 17 OGME year 1 (OGME 1), 20 OGME

year 2 (OGME 2), and 21 OGME year 3 (OGME 3).

The NFMR program requires completion of 2

Mini-CEX forms per month to assess each resident’s

progress; 16 unique Mini-CEX forms can be used to

meet this requirement, including assessments of breast,

neurological assessments, pelvic examinations, psychi-

atric evaluations, and more. In 2014, a resident leader

requested development of an OMM Mini-CEX to help

assess OMM skills. Using other Wright Center

Mini-CEX forms as a guide, the research team drafted

an OMM Mini-CEX and distributed it to OMM

faculty at NFMR training sites and at A.T. Still

University School of Osteopathic Medicine in Arizona

for review and feedback. Through the faculty feedback,

content validity was established for relevance and inte-

gration of osteopathic principles and practice into the 6

ACGME core competencies.

One key to successful implementation of a

Mini-CEX evaluation tool is training faculty in its

proper use.12 Similarly, residents may perceive more

value in a Mini-CEX if they receive instructions in its

proper use.1-3,23 Therefore, all OMM faculty and resi-

dents of the current study were trained on the general

purpose of Mini-CEX evaluation tools and specifically

on the use of the OMM Mini-CEX. The Wright Center

NFMR program director traveled to each training site to

instruct study participants on the use of a Mini-CEX to

evaluate core competencies and provide residents with

immediate performance feedback. Faculty and residents

were also introduced to the new OMM Mini-CEX and

were instructed on its use. Training sessions took place

between September and December 2015 during the

annual site visits for each location.

Survey Instrument
To assess the perceived effectiveness of a Mini-CEX in

general and of OMM Mini-CEX specifically, 2 surveys

were developed for the current study: 1 for faculty pre-

ceptors and 1 for residents. Study information and a

link to the online survey (created with SurveyMonkey

software) were sent to study participants. Consent to

participate was provided by submission of the survey.

The surveys were distributed after 2 consecutive semi-

annual evaluation cycles that corresponded to the first

6 months (cycle 1) and last 6 months (cycle 2) of the

academic year. Cycle 1 survey data were gathered

from December 15, 2015, to January 15, 2016, and

cycle 2 data from June 15 to July 15, 2016.

Both the faculty preceptor and resident surveys con-

tained 8 similarly worded questions. Six of the 8 ques-

tions used the Likert scale for responses (with 1

indicating strongly disagree; 2, disagree; 3, unsure; 4,

agree; and 5, strongly agree). Survey question 1 asked

about training level, and questions 2 and 3 addressed

the level of agreement with statements on the general

use of a Mini-CEX in residency training. Questions 4

through 8 focused on the specific use of the OMM

Mini-CEX. Question 4 asked about the frequency of

use of the OMM Mini-CEX, and question 5 about the

respondent’s comfort level in using it. Question 6

included 7 subitems to assess agreement that the

OMM Mini-CEX provided an accurate assessment of

OMM competency for each of the 6 ACGME core

competencies and for overall clinical competency.

Question 7 asked whether using the OMM Mini-CEX

provided useful feedback, and question 8 asked whether

it was an effective tool for assessing OMM skills.
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Statistical Analysis
Participants were classified into 3 groups according to

their responses to survey questions 2 and 3. Group 1

included respondents who strongly disagreed, disagreed,

or were unsure both that they had a clear understanding

of the purpose of a Mini-CEX and that they found par-

ticipating in a Mini-CEX to be a useful part of training.

Group 2 included those who agreed or strongly agreed

that they had a clear understanding of the purpose but

strongly disagreed, disagreed, or were unsure that it

was useful. Group 3 included those who agreed or

strongly agreed both that they had a clear understanding

of the purpose and that participating was useful.

We assigned point values to Likert responses to cal-

culate medians and perform subsequent analyses.

Cronbach α values were calculated to assess the internal

consistency of the 8 responses for survey questions 6

and 8. We defined the mean score of these 8 items for

each participant as the perceived effectiveness score.

Within each combination of participant type (faculty

or resident) and cycle, we used Kruskal-Wallis tests to

assess whether perceived effectiveness scores differed

between the 3 defined groups. Post hoc Kruskal-Wallis

tests were used with Bonferroni adjustment for multiple

comparisons. We further assessed whether perceived

effectiveness scores differed significantly from 3.0

(equivalent to “unsure”), using Wilcoxon signed rank

tests within the categories of faculty preceptors and

residents from cycles 1 and 2, and whether they dif-

fered significantly between preceptors and residents

from cycles 1 and 2, using Kruskal-Wallis tests.

Although the same pool of residents was invited to par-

ticipate in cycles 1 and 2, we analyzed the data assum-

ing that responses from the 2 cycles were independent,

because responses from the same residents were not

paired. An α value of .05 (2 tailed when applicable)

was used as a cutoff for statistical significance.

Frequencies and percentages and medians and inter-

quartile ranges (IQRs) were recorded after pooling of

responses from faculty preceptors and from residents

for each cycle. We used SAS software (version 9.4;

SAS Institute Inc) to conduct the analyses.

Results
Four OMM faculty preceptors (67%) and 50 residents

(86%; 17 OGME 1, 14 OGME 2, and 19 OGME 3)

participated in cycle 1 and 27 residents (47%: 6

OGME 1, 10 OGME 2, and 11 OGME 3) participated

in cycle 2. All faculty preceptors were board certified

in family medicine and OMM and had more than 4

experiences using the OMM Mini-CEX (Table 1). In

the first cycle, 19 residents (38%) had 1 or 2 experi-

ences using the OMM Mini-CEX, 22 (44%) had 3 or

more experiences, and 9 (18%) had none. In the

second cycle, 6 residents (22%) had 1 or 2 experiences,

19 (71%) had 3 or more, 1 (4%) had none, and 1 did

not respond to the question.

Group distributions based on responses to survey

questions 2 and 3 are presented in Table 2. The internal

consistency of the 8 responses for survey questions 6

and 8 had high reliability overall (Cronbach α=0.93)

and within the categories of faculty, residents in cycle

1, and residents in cycle 2 (all Cronbach α>0.89). No

differences in perceived effectiveness scores were

found between groups for faculty preceptors (P=.26)

or residents in cycle 1 (P=.054). For residents in cycle

2, there was evidence of at least one between-group dif-

ference (P=.049); the perceived median (IQR) effect-

iveness scores were higher in group 3 (4.0 [4.0-4.3])

than in group 2 (3.4 [3.1-3.9]) (P=.047).

The median perceived effectiveness score for faculty

preceptors was 3.7, which did not differ significantly

from 3.0 (unsure) (P=.13). The median perceived

effectiveness scores for residents were 3.6 in cycle 1

and 3.9 in cycle 2, both differing significantly from

3.0 (unsure) (P≤.001). No significant differences were

found between faculty preceptors, residents in cycle 1,

and residents in cycle 2 (P=.56).

The distribution of the levels of agreement for all

Likert-scale survey questions is presented in the

Figure. The median level of agreement was 4 (agree)

for all except 2 questions. Those questions, which con-

cerned the usefulness of Mini-CEX in residency train-

ing and the accuracy of the OMM Mini-CEX in

assessing OMM competency in systems-based practice,
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each had a median agreement of 3 (unsure) (IQR, 2-4

and 3-4; 37% and 47% agreement, respectively). For

the 6 core competencies, the highest levels of agree-

ment (median [IQR]) were for assessing professional-

ism (4 [4-4]; 76% agreement), patient care and

procedural skills (4 [3.25-4]; 74% agreement), and

interpersonal and communication skills (4 [3-4]; 70%

agreement), followed by practice-based learning and

improvement (4 [3-4]; 60% agreement) and medical

knowledge (4 [3-4]; 54% agreement). Both faculty pre-

ceptors and residents agreed that they had a high level

of comfort using the OMM Mini-CEX (median [IQR],

4 [4-4]; 86% agreement; 0% disagreement) and

thought it provided useful feedback (4 [3-4]; 70%

agreement and 10% disagreement); there was less

agreement about its overall effectiveness (4 [3-4]; 51%

agreement and 19% disagreement).

Discussion
The Mini-CEX was originally developed by the

American Board of Internal Medicine in the 1990s and

has since been adapted by other medical specialties to

assess clinical competency.13-17 More recently, the

ACGME focus on direct observation of clinical skills

to reach milestones has motivated residency programs

to develop valid tools for measuring competency.17

Seeking ACGME accreditation with Osteopathic

Recognition for our AOA-accredited program, we

found a lack of direct observation tools for assessing

OMM competency. To help fill this gap, we developed

the OMM Mini-CEX.

During the current study, the OMM Mini-CEX was

used more than 100 times to assess OMM competency

among family medicine residents. Among those who

agreed that they understood the purpose of a

Mini-CEX, those who also agreed that it was a useful

part of their training perceived the OMM Mini-CEX as

more effective than those who did not agree on the use-

fulness of the Mini-CEX. This finding is consistent

with others, showing that training faculty and residents

in its proper use is key to the successful implementation

of a Mini-CEX evaluation tool.1-3,12,23

In the current study, the resident response rate was

lower for cycle 2 ( June 2016) than for cycle 1

( January 2016). The lower response rate probably

reflected less participation by OGME 3 residents in

cycle 2, when they were busy preparing for graduation

and employment after residency. Survey fatigue may

have been another factor for all residents, because

Table 1.
Frequency and Percentage of Participants With Previous OMM Mini-CEX Experience

Previous Evaluation Faculty Preceptor,

Residents by OGME Year, No. (%)

Cycle 1 Cycle 2

Experience No. (%) 1 2 3 All 1 2 3 All

No response 0 0 0 0 0 0 0 1 (9) 1 (4)

No, and do not plan to use 0 0 0 1 (5) 1 (2) 0 0 1 (9) 1 (4)

No, but plan to use in 6 mo 0 1 (6) 2 (14) 5 (26) 8 (16) 0 0 0 0

Yes, 1-2 experiences 0 12 (71) 2 (14) 5 (26) 19 (38) 2 (33) 3 (30) 1 (9) 6 (22)

Yes, 3-4 experiences 0 2 (12) 4 (29) 4 (21) 10 (20) 3 (50) 3 (30) 2 (18) 8 (30)

Yes, >4 experiences 4 (100) 2 (12) 6 (43) 4 (21) 12 (24) 1 (17) 4 (40) 6 (55) 11 (41)

Total 4 17 14 19 50 6 10 11 27

Abbreviations: OGME, osteopathic graduate medical education; OMM Mini-CEX, osteopathic manipulative medicine Mini-Clinical Evaluation
Exercise.
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other required program surveys were also due in June.

For the current study, we conducted 2 rounds of

surveys to capture responses from all the residents, and

results from cycle 2 indicated that residents had been

evaluated more often using the OMM Mini-CEX than

they had during cycle 1. In retrospect, a single survey

round in April or May would probably have captured

enough data and eliminated the need for a second cycle.

Among those experienced with the OMM

Mini-CEX, residents in both cycles had perceived

effectiveness scores toward the agreement end of the

scale. Furthermore, all study participants reported a

high level of comfort with using the OMM Mini-CEX

and stated that it provided useful feedback. There was

a good level of agreement for 5 of the 6 core competen-

cies, the exception being systems-based practices.

Although systems-based practice is perceived as the

most abstract of the competencies, it is foundational to

the practice of medicine. At its core, systems-based

practice involves understanding complex systems and

navigating and improving them to benefit patients.24

The low agreement for systems-based practice in our

study made us look more closely at this domain and

consider how to measure it through the lens of OMM

competency. We also compared the descriptors in the

OMM Mini-CEX evaluation tool with the newly

published Osteopathic Recognition milestones.20

We particularly focused on the core competency

domains for which the OMM Mini-CEX was perceived

as less effective by our survey respondents. We found

that the descriptors in the OMM Mini-CEX were

congruent with those in the published milestones for

all domains except systems-based practice, so we

revised the wording in the OMM Mini-CEX to clarify

this domain.

In late 2016, the research team created version 2 of

the OMM Mini-CEX, based on analysis of our survey

results and review of the Osteopathic Recognition mile-

stones. The revised version of the OMMMini-CEX has

been in use since January 1, 2017. Faculty and residents

consistently rate it as one of the best Mini-CEX tools

available for resident evaluation in the NFMR

program, with 132 OMM Mini-CEX evaluations com-

pleted as of the end of December 2017.

The current study had several limitations. It was con-

ducted in a single AOA-accredited family medicine

residency program, which limits generalizability to

other programs and specialties, including programs

with ACGME accreditation. Another limitation is the

lower response rate for cycle 2, which resulted in a

smaller sample size for data analysis. A single survey

cycle would probably have provided sufficient data

and lessened survey fatigue.

Table 2.
Participants and Median Perceived Effectiveness
Scores by Group for Responses to Survey
Questions 2 and 3

Participants by
Groupa

Participants,
No. (%)

Perceived
Effectiveness
Score, Median

(IQR)

Faculty
Preceptors

4 (100) 3.7 (3.4-4.4)

Group 1 1 (25) 3.3 (3.3-3.3)

Group 2 1 (25) 3.6 (3.6-3.6)

Group 3 2 (50) 4.4 (3.8-5.0)

Residents
(Cycle 1)

41 (100) 3.6 (3.3-4.0)

Group 1 7 (17) 3.6 (2.4-3.9)

Group 2 16 (39) 3.4 (3.1-3.9)

Group 3 18 (44) 4.0 (3.4-4.0)

Residents

(Cycle 2)

25 (100) 3.9 (3.4-4.0)

Group 1 5 (20) 3.9 (3.6-4.0)

Group 2 13 (52) 3.4 (3.1-3.9)

Group 3 7 (28) 4.0 (4.0-4.3)

a The groups were defined as follows: group 1 included participants
who strongly disagreed, disagreed, or were unsure both that they
understood the general purpose of a Mini-Clinical Evaluation
Exercise (Mini-CEX) and that they found it useful in training; group 2,
those who agreed or strongly agreed that they understood its
purpose but strongly disagreed, disagreed, or were unsure that it was
useful; and group 3, those who agreed or strongly agreed both that
they understood its purpose and that it was useful.

Abbreviation: IQR, interquartile range.
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We assumed that study participants had a clear under-

standing of how the ACGME core competencies related

to osteopathic principles and practice and how the

OMM Mini-CEX could be used for assessment. The

Osteopathic Recognition milestones were published

after we developed the OMM Mini-CEX. Training on

the Osteopathic Recognition milestones could provide

a framework to help meet resident performance targets

for each of the ACGME competencies.

Conclusion
Direct observation tools are essential for assessing the

competency of medical learners. Formative assessment

tools that can be used to provide immediate feedback

on the trainees’ performance are especially important,

and training on their purpose and use is also necessary.

The OMM Mini-CEX was designed as a formative

assessment tool to evaluate the OMM competency of

osteopathic family medicine residents during a single

clinical encounter. The results of the current study sug-

gested that it is a useful and effective tool for its desig-

nated purpose. Our goal was to satisfy the need for

direct observation tools to assess AOA core competen-

cies and the ACGME competencies for residency and

fellowship programs with Osteopathic Recognition.

Additional research is needed to determine whether the

OMMMini-CEX is applicable to other training special-

ties, ACGME-accredited residency programs with

Osteopathic Recognition, or undergraduate medical

training. We invite others to adapt the OMM

Mini-CEX to meet their needs or use it as a building

block in developing additional tools to assess compe-

tency among medical learners.

Understand purpose

General use of Mini-CEX

All (cycles 1 and 2)

Specific use of the OMM Mini-CEX in core competencies

Specific use of the OMM Mini-CEX

Useful for residency training

Professionalisma

Patient care and procedural skillsa
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Figure.
Distribution of levels of agreement for all Likert-scale survey questions. The perceived effectiveness score was calculated as
the mean of the responses for the core competency categories and for overall effectiveness. aItems that make up the
effectiveness scale. Abbreviations: Mini-CEX, Mini-Clinical Evaluation Exercise; OMM, osteopathic manipulative medicine.
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