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INTRODUCTION
Although many chiropractic colleges and universities
have postgraduate residency programs for speciﬁc subject
areas such as diagnostic imaging, sports, clinical sciences,
and other specialties, only a small proportion of graduating chiropractors choose to continue their education in
these full-time programs. In order to practice as an
independent chiropractor in Switzerland, all graduating
chiropractors must complete a 2-year, full-time, postgraduate program (residency) that has full accreditation with
the Swiss government under the same conditions as
medical postgraduate residency programs.1
Documenting that a graduating resident has mastered,
at some predetermined level, the knowledge, skills, and
attitudes associated with each of the core competencies of
their speciﬁc program, while informative, does not ensure
that the individual is a competent physician.2 Something
more is needed: Graduating residents must be able to
translate and integrate their knowledge, skills, and
attitudes so they can perform the complex tasks required
to deliver high-quality medical or chiropractic care.3
22

Determining that residents have taken this last crucial
step is the responsibility of the faculty of the residency
program, which must ﬁnd better ways to critically observe
the resident’s care for patients in a variety of clinical
settings and circumstances.4 Furthermore it has been
shown that people in general are better at reproducing
and applying knowledge and skills if the context in which
they have to do so resembles the context in which the
knowledge and skills were ﬁrst learned. In this sense, the
concept of authentic assessment is inseparably linked to
constructivist learning theory.5
In order to improve the quality control of the clinical
training during the postgraduate education (PGE) of
chiropractors in Switzerland, one step was to introduce a
formative method for evaluating the clinical skills of
trainees throughout their residency program. The format
was similar to the miniclinical evaluation exercise (miniCEX), which is a workplace-based formative assessment
method developed, piloted, and evaluated in the United
States and is now widely used to assess doctors in US and
European residency programs.6–15 The mini-CEX entails
direct observation by an educational supervisor of a
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Objective: To determine if the clinical evaluation exercise (CEX) format is reliable, applicable and useful for evaluating
clinical competency in the postgraduate chiropractic program as formative feedback.
Methods: Twelve mini-CEX clinical encounters were evaluated by 2 assessors per clinical encounter (7 assessors per
session) in 23 chiropractic residents over a 12-month period. Two different rating scales (9 point and 5 point) were used,
and the 2 assessors completed the forms independently. Individual competencies assessed consisted of history taking,
physical examination, organization/efﬁciency, clinical judgment, professionalism/communication, counseling, and
overall clinical performance. Interassessor reliability was calculated using j and intraclass correlation coefﬁcient
statistics. Cronbach a assessed internal consistency of the mini-CEX. Spearman correlation coefﬁcient evaluated
correlation between the various competencies. The Mann-Whitney U test evaluated differences between the assessors’
median numerical scores.
Results: The j value for the 9-point rating scale was 0.31 (fair) and for the 5-point scale was 0.42 (moderate) with
statistically signiﬁcant intraclass correlation values (p , .05) for 4 of the 6 competencies. High correlation coefﬁcients
(p ¼ .0001) were found when comparing the various competencies at each clinical encounter. There were no signiﬁcant
differences between the 2 assessors per clinical encounter for the scores awarded to the residents.
Conclusions: The mini-CEX is a reliable and useful tool to provide valuable formative feedback to postgraduate
chiropractic residents. The 5-point grading scale was more user-friendly with better reliability.

METHODS
Design and Setting
This is a descriptive study exploring the introduction
and adaptation of the mini-CEX into a chiropractic
postgraduate residency program. Two different chiropractic practices in the German-speaking part of Switzerland
participated.
Participants
All of the postgraduate residents (n ¼ 23) enrolled in the
program during the years 2009 and 2010 participated.
Evaluators (ofﬁcial assessors and observers) were chiropractors approved by the Swiss Academy for Chiropractic
as postgraduate supervisors and lecturers in the postgraduate program in Switzerland.1 All evaluators had participated in a formal training session on the mini-CEX
conducted by the ﬁrst author of this study.
Procedure
Each postgraduate resident participated in 3 different
mini-CEX assessment sessions over a period of 12 months.
Each of these 3 sessions contained 4 separate mini-CEX
clinical encounters for a total of 12 clinical encounters over
the 3 sessions. Actual patients were evaluated in 3 clinical
encounters per session, and 1 of the clinical encounters per
session was an oral diagnostic-imaging interpretation
station. For each of the 3 mini-CEX sessions, there were
the following stations: a station requiring the taking of a
focused case history followed by clinical reasoning
questions, a station requiring the performance of a
physical examination followed by clinical reasoning
questions, a station observing patient case management
after history taking, and a radiology station consisting of 5
different imaging cases. For each station in which a patient
was involved, various competencies were evaluated.
Depending upon the clinical tasks required at a particular
station, these competencies included medical interviewing
(history taking), physical examination, organization/efﬁciency, clinical judgment, professionalism/communication,
counseling, and overall clinical performance (Fig. 1).
For each mini-CEX encounter involving a patient, 2
evaluators were present. One was the ofﬁcial assessor who
asked questions, and the other was an observer. Both the
assessor and observer completed the written evaluation
forms for the performance of the resident, however. Thus
each of the 3 mini-CEX sessions involving 4 different
Mini-CEX encounters would mean that each postgraduate
resident was evaluated by a total of 7 different chiropractors (2 in each of the 3 patient encounter stations and 1 in
the diagnostic imaging station) for that particular session.
Thirty minutes were allowed per mini-CEX encounter, and
the assessors and observers used the standard mini-CEX
form from the American Board of Internal Medicine
(ABIM) to rate 7 domains/competencies (medical interviewing, physical examination, professional qualities/professionalism, organization/efﬁciency, and overall clinical
performance) for each patient encounter.8–13 The ﬁrst 2 of
the 3 mini-CEX sessions used a 9-point rating scale where
scores of 1–3 ¼ unsatisfactory performance, 4–6 ¼
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trainee’s performance in real clinical situations (15–20
minutes) and is designed to assess skills such as history
taking, clinical examination, communication skills, diagnosis, and clinical management. The assessment is repeated
on multiple occasions and can occur in various clinical
settings.14 The mini-CEX differs in several ways from the
traditional long case used previously and usually in highstakes examinations. First, each mini-CEX session only
assesses a single component of the clinical encounter, such
as history taking or physical examination, and requires
only 15–20 minutes. Thus, it does not require formal
planning in most cases and can occur almost spontaneously. Second, the mini-CEX is repeated on numerous
occasions throughout the postgraduate program. Third,
each session provides immediate formative feedback to the
postgraduate student in order to facilitate learning.
Fourth, the mini-CEX has been shown to be reliable
whereas the longer clinical encounters have suffered from a
lack of reliability.10
Effective formative assessment is typically low stakes,
often informal and opportunistic in nature, and is intended
to stimulate learning. By deﬁnition, the criterion that
stands out to characterize it is ‘‘catalytic effect.’’ It works
best when it (1) is embedded in the routine instructional
process and/or work ﬂow, (2) provides speciﬁc and
actionable feedback, (3) is ongoing, and (4) is timely.
The method has been shown to be reliable, to have
construct validity, and to be a good method of education
as well as an assessment tool.7 Based on these characteristics and because the need for regularly implementing a
formative method of real-life clinical assessment became
inevitable, the mini-CEX was selected as the method of
choice to study in order to determine its usefulness in the
Swiss chiropractic postgraduate educational program.
Although there is quite a lot of literature on the use of
the mini-CEX for PGE in medicine in the United States,
very little literature is found for postgraduate medical
education in Europe, and none so far for PGE in
chiropractic, either in the United States or in Europe.6–13
Whether or not the mini-CEX method used in medical
education can be directly adopted and applied to
chiropractic education is also unknown. The setting for
trainees differs between medicine and chiropractic such
that the medical trainee spends much more time in a
hospital setting, whereas the chiropractic trainee spends
most of his/her time in a private practice ofﬁce. Thus the
important question is whether or not the mini-CEX is a
feasible assessment method for either setting. Because
there are no studies evaluating the feasibility of using the
mini-CEX in the postgraduate chiropractic setting, the
purposes of this study are as follows: (1) to determine if the
mini-CEX format is applicable and useful for evaluating
clinical competency in postgraduate chiropractic residency
programs as formative feedback, (2) to determine the
reliability of competency ratings between different assessors for the same tasks, (3) to compare which of two
different rating scales used to assess competency is more
reliable in the postgraduate chiropractic educational
setting, (4) to assess the relationships between the various
clinical competencies.

Downloaded from http://meridian.allenpress.com/jce/article-pdf/29/1/22/1655557/jce-14-14.pdf by guest on 07 December 2021

Figure 1 - Rating form used for the student assessment.

marginal/satisfactory performance, and 7–9 ¼ superior
performance. The 3rd mini-CEX session used only a 5point scale based on feedback from the assessors on their
use of the 9-point scale. The assessors reported that they
felt there was too much ambiguity in the 9-point scale. The
24

5-point rating scale was as follows: 1 ¼ unsatisfactory
performance, 2 ¼ barely sufﬁcient, 3 ¼ satisfactory, 4 ¼
good, and 5 ¼ superior performance (Fig. 1). Thus, each
verbal description of competency corresponded to only a
single number. The assessors also rated the difﬁculty of
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Table 1 - Interrater Reliability (ICC þ 95% CI) for the Various Competencies at a Station
No. of Observations

p Value

.39
.60
.55
.77
.56
.68

(0.47–0.75)
(0.43–0.89)
(0.10–0.77)
(0.02–0.95)
(0.07–0.79
(0.36–0.84)

.13
.08
.01*
.03*
.02*
.001*

.70
.32
.67
.88
.14
.49

(0.01–0.90)
(2.38–0.86)
(0.21–0.86)
(0.16–0.98)
(0.95–0.65)
(1.08–0.79)

.03*
.31
.007*
.02*
.37
.06

* Indicates statistically significant
ICC indicates intraclass correlation coefficient; CI, confidence interval; prof., professionalism

each clinical encounter as low, medium, or high complexity.
In the country where this study was performed, formal
ethics approval was not required for this study as it was a
routine part of the formative assessment within the
postgraduate program. All patients and assessors signed
informed consent, however, for use of the data.
Statistical Analysis
Reliability of the assessor and observer in the evaluation of the resident was assessed in 2 ways. The categorical
data (i.e., unsatisfactory, satisfactory, superior, etc.) were
analyzed using the Cohen j coefﬁcient. The reliability of
the actual numerical values was compared using the
intraclass correlation coefﬁcient (ICC). The internal
consistency of the 4 stations (history, physical exam,
management, and imaging interpretation) per mini-CEX
session was assessed using Cronbach a. The Spearman
correlation coefﬁcient was used to assess the level of
correlation between the various competencies for each of
the 3 mini-CEX sessions. It was also used to assess the
correlation between the various combinations of the 4
clinical encounters per mini-CEX session. The MannWhitney U test was used to compare the median scores for
each of the competencies between the 2 assessors at each
patient station.

RESULTS
All of the postgraduate residents enrolled in the
program (n ¼ 23; 15 were male) participated. Seven
different evaluators assessed each resident in each of the
3 sessions. The same 7 evaluators participated in all 3
sessions. Of the clinical encounters using patients, 5 were
chronic patients, and the other 4 were acute or subacute
patients. The complexity of patient encounters as rated by
the evaluators was high in 43.7%, moderate in 14.6%, and
low in 41.7% of cases. When looking at all 12 of the miniCEX encounters over the 3 different sessions, organization/efﬁciency, professionalism/communication, and over-

all clinical performance were assessed in 100% of the
encounters. Medical interviewing was evaluated in 48.8%
of the clinical encounters, physical examination in 25.6%,
clinical judgment in 24.4%, and counseling in 23.2%.
Reliability
Cohen j interrater reliability for all categories using the
9-point evaluation scale was j ¼ .31 (fair) and for the 5point scale it was 0.42 (moderate). The overall percent
agreement for the 9-point scale was 43% for the
categorical data and 55% for the 5-point scale. The results
for the interrater reliability of the various competencies
comparing numerical values with the ICC are shown in
Table 1.
Internal Consistency of Stations
Considering the fact that each mini-CEX station used a
different patient, internal consistency of the 4 domains
(history taking, physical examination, history taking plus
case management, and X-ray) for the 3 different mini-CEX
events were combined, and Cronbach a was calculated.
The results are presented in Table 2.
Correlation of Competencies
There were signiﬁcant positive correlations comparing
the competencies for all 3 mini-CEX sessions with high
correlation coefﬁcient values as shown in Table 3. When
assessing the correlation between the 4 stations, rather
than the speciﬁc competencies, statistically signiﬁcant
correlations were found for all domains, with the exception
of history taking/management with X-ray diagnosis and
history taking alone with history taking/management
(Table 4).
Differences in Scores Between Assessors
There were no statistically signiﬁcant differences in the
scores between the 2 assessors at a station for any of the
competencies evaluated, with p values ranging from a low
of .35 to a high of .98.
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9-Point scale
Medical interview (n ¼ 23)
Physical exam (n ¼ 12)
Prof. qualities/communication (n ¼ 35)
Counseling (n ¼ 9)
Organization/efficiency (n ¼ 29)
Overall clinical performance (n ¼ 35)
5-Point scale
Medical interview (n ¼ 14)
Physical exam (n ¼ 8)
Prof. qualities/communication (n ¼ 22)
Counseling (n ¼ 6)
Organization/efficiency (n ¼ 22)
Overall clinical performance

Reliability (95% CI)

Table 2 - Internal Consistency for the 4 Domains

Table 4 - Interitem Correlation for the 4 Domains

Domain
H

PE

HM

X-Ray

Cronbach’s a: Total Score

.42

.73

.13

.25

.58

H indicates history; PE, physical examination; HM, history and management

DISCUSSION

Spearman’s rho
(R)

Significance
(p Value)

.798
.477
.629
.686
.767
.390

.0001
.053
.007
.001
.0001
.122

H and PE
H and HM
HM and PE
H and X-ray
PE and X-ray
HM and X-ray

H indicates history taking; PE, physical examination; HM, history taking and
case management

The issue of training assessors is important. The
stringency of examiners is improved with training, which
leads to less variability between their ratings of postgraduate students. Additionally, examiners in general feel more
comfortable with the evaluation of clinical skills after
training, which, in turn, should facilitate giving more
useful feedback.18–20 Prior to the implementation of the
ﬁrst mini-CEX in the postgraduate program in Switzerland, a formal training session occurred for the assessors.
Additional training sessions were included as workshops in
a recent European Chiropractors’ Union convention held
in Switzerland, which had mandatory attendance for all
Swiss chiropractors. New assessors are also trained by
having them attend a mini-CEX session strictly as an
observer. Other postgraduate programs could consider
similar training methods.
A critical component of each mini-CEX encounter is
providing instant (formative) feedback to the residents so
that they have a focus for improvement. Ideally, this
feedback should result in the formulation of an action
plan. However, the literature indicates that this formative,
timely feedback rarely results in creating an action plan
and only sometimes involves self-assessment by the
trainee.18 Further training of assessors should help them
develop the conﬁdence to create a useful action plan with
the resident in a timely manner. Certainly, this was often
reported to be the most difﬁcult part of the mini-CEX
encounter by the assessors. After completion of this study,
workshops were held with all of the approved principals in
the postgraduate program to train them to do mini-CEXs
in their own practice environment with their own resident
on a regular basis. Formal follow-up to determine whether

Table 3 - Spearman Correlation Coefficients (R) Between Competencies at a Station, With p Value (p)
Competencies
Med. int./org.
Med. int./prof.
Med. int./ov. performance
Med. int./counseling
Organiz/ov. performance
Phys. ex./ov. performance
Phys. ex./professionalism
Phys. ex./organization

Mini-CEX 1, R (p)
.79
.72
.94
.60
.89
.88
.53
.79

(.0001)
(.0001)
(.0001)
(.008)
(.0001)
(.0001)
(.008)
(.0001)

Mini-CEX 2, R (p)
.89
.81
.97
.87
.88
.94
.85
.82

(.0001)
(.0001)
(.0001)
(.0001)
(.0001)
(.0001)
(.0001)
(.0001)

Mini-CEX-3, R (p)
.92
.83
.96
.85
.88
.93
.85
.83

(.0001)
(.0001)
(.0001)
(.0001)
(.0001)
(.0001)
(.0001)
(.0001)

Mini-CEX indicates mini-clinical evaluation exercise; Med. Int., medical interview; Prof., professionalism; Ov, overall performance, Org, organization, Phys.
ex., physical examination
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To our knowledge, this is the ﬁrst study to evaluate the
potential beneﬁts and usefulness of the mini-CEX in a
postgraduate chiropractic program. Certainly, the verbal
feedback from the postgraduate residents involved in this
study was unanimously positive, stating that these sessions
were the ‘‘best educational experiences’’ of their 2-year
program and that they would like to have more
opportunities to be evaluated in this way. Additionally,
the assessors reported that they found the experiences
informative and positive. The use of 12 different stations in
3 different mini-CEX sessions spread over a 12-month time
period and assessment of all of the 23 different postgraduate residents enrolled in the program should provide valid
data to evaluate the mini-CEX in the postgraduate training
of chiropractors. The variety of clinical competencies
assessed, the acceptable reliability results, and the ability to
give instant formative feedback to the postgraduate
students further supports the use of the mini-CEX in
chiropractic postgraduate programs.
Two assessors were used at all patient encounter
sessions in order to look for signiﬁcant differences between
assessors in their scores for the residents. Not only was the
reliability for the 5-point marking scale moderate (j ¼ .42),
but also there were no signiﬁcant differences between the
assessors in the scores for any of the competencies
assessed. This is important information as it supports
using only 1 assessor per station in the future, which has a
signiﬁcant positive impact on resource and ﬁnancial costs
for the mini-CEX. If enough trained assessors are
available, it has been suggested to increase the number of
stations rather than have more than 1 assessor per
station.16,17 However, as no previous studies, to our
knowledge, had investigated the usefulness of the mini
CEX in chiropractic postgraduate training, our preference
was to use 2 assessors per station initially.

Domain Correlation

Limitations
One limitation of this study is that it involves a very
small group of students, and hence, the generalizability of
the ﬁndings may be questionable given the small sample of
candidates. However, all postgraduate students enrolled at
the time were included, with a variety of competency levels
noted in each of the clinical domains assessed. Additionally, we modiﬁed the implementation of the mini-CEX
encounters so that a participant completed 4 mini-CEXs
during 1 day. This method of sampling may have resulted
in less variability in participant performance as they did
not have time to respond to and improve from feedback
given in an earlier encounter. In order to assess student
progression, future studies should evaluate single miniCEX encounters, rather than 4 on a single day, with the
encounters occurring frequently over the course of the
program.
Previous work has also indicated that the mini-CEX is
subject to assessor error, for example the halo effect, which
describes the tendency to erroneously apply conclusions
regarding one attribute to another. Assessors speciﬁcally
need to be made aware of this potential problem during
training sessions prior to participating in a mini-CEX
session. The ﬁrst author of this study addressed this
concept in her training session with examiners prior to the

ﬁrst mini-CEX session. However, reminders should be
done prior to subsequent sessions.
Finally, this study was conducted at one institution
only, thus limiting the generalizability to postgraduate
students at other institutions and in other countries. It
would be useful to compare the results in other postgraduate chiropractic programs with those obtained in this
study. Additionally, it could also be tried during the ﬁnal
clinical year in international chiropractic programs that do
not have a mandatory postgraduate program.

CONCLUSION
The mini-CEX as used in a postgraduate chiropractic
education program includes a wide range of skills
evaluated in a brief but focused format, allows for
immediate formative feedback, is low cost, and provides
the opportunity for faculty to identify students with
deﬁciencies early in the process of PGE in order to
facilitate remediation. The reliability of marking the
stations is acceptable, and there is a strong positive
correlation between the various competencies at a station.
Additionally, the mini-CEX ﬁnds approval from both
postgraduate students and their assessors.
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