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• Objective: To gather preliminary data on the mini-
CEX (clinical evaluation exercise), a device for assess
ing the clinical skills of residents. 
• Design: Evaluation of residents by faculty members 
using the mini-CEX. 
• Setting: 5 internal medicine training programs in 
Pennsylvania. 
• Participants: 388 mini-CEX encounters involving 88 
residents and 97 evaluators. 
• Measurements: A mini-CEX encounter consists of a 
single faculty member observing a resident while that 
resident conducts a focused history and physical ex
amination in any of several settings. After asking the 
resident for a diagnosis and treatment plan, the faculty 
member rates the resident and provides educational 
feedback. The encounters are intended to be short 
(about 20 minutes) and to occur as a routine part of 
training so that each resident can be evaluated on 
several occasions by different faculty members. 
• Results: The encounters occurred in both inpatient 
and ambulatory settings and were longer than antici
pated (median duration, 25 minutes). Residents saw 
either new or follow-up patients who collectively pre
sented with a broad range of clinical problems. The 
median evaluator assessed two residents and was 
generally satisfied with the mini-CEX format; residents 
were even more satisfied with the format. The repro
ducibility of the mini-CEX is higher than that of the 
traditional CEX, and its measurement characteristics 
are similar to those of other test formats, such as 
standardized patients and standardized oral examina
tions. 
• Conclusions: The mini-CEX assesses residents in a 
much broader range of clinical situations than the 
traditional CEX, has better reproducibility, and offers 
residents greater opportunity for observation and feed
back by more than one faculty member and with more 
than one patient. On the other hand, the mini-CEX may 
be more difficult to administer because multiple en
counters must be scheduled for each resident. Exclu
sive use of the mini-CEX also prevents residents from 
being observed while doing a complete history and 
physical examination. Given the promising results and 
measurement characteristics of the mini-CEX, how
ever, the American Board of Internal Medicine encour
ages the use of this method in conjunction with or as an 
alternative to the traditional CEX. 

In 1972, the American Board of Internal Medicine aban
doned the oral examination of residents for logistic and 
psychometric reasons. It then delegated to program direc
tors the task of evaluating the essential components of 
residents' clinical competence, including clinical skills. 
Over the years, the American Board of Internal Medicine 
has worked with program directors to develop efficient, 
effective local evaluation systems, and it has recom
mended that the clinical evaluation exercise (CEX) be 
part of the process (1). The traditional CEX is conducted 
by an experienced physician who observes a resident while 
that resident interviews a single patient (unfamiliar to the 
resident), does a complete physical examination, presents 
findings, and plans the patient's management. After the 
exercise, the evaluator gives the resident substantive feed
back and documents the experience on a form provided 
by the Board. Later, the resident gives the evaluator a 
written record of the patient work-up for review. The 
traditional CEX takes about 2 hours. Approximately 82% 
of residents have one such evaluation during their first 
year of training, and a much smaller percentage (32%) 
have more than one (2). 

As a measurement device, the traditional CEX is lim
ited in three ways. First, the resident is observed by only 
one evaluator, and studies have shown that even experi
enced physicians differ from one another when observing 
exactly the same events (3). Second, the resident is ob
served with only one patient; patient problems vary con
siderably, and this is probably one reason why physician 
performance in one case does not predict performance in 
others (4). Third, because most physician-patient encoun
ters are short and focused, the traditional CEX, with its 
emphasis on completeness, is a somewhat less relevant 
measure of clinical skill. The unreliability of the observer, 
the variation of resident performance from patient to 
patient, and the artificiality of the task mean that the 
traditional single-interaction CEX is not a dependable 
measure of a resident's clinical competence. As a result of 
these shortcomings, the reproducibility or generalizability 
of the CEX ratings has been found to be less than 0.30, 
and the CEX has been appropriately criticized as a mea
surement instrument (3, 5, 6). Our goal was to respond to 
those concerns by exploring the logistic and psychometric 
properties of a variation on the traditional CEX format, 
called the mini-CEX. 

The mini-CEX is designed around both the skills that 
residents most often need in actual patient encounters 
and the educational interactions that attending physicians 
routinely have with residents during teaching rounds. A 
single faculty member observes and evaluates a resident 
while that resident conducts a focused history and physi
cal examination (expected to take about 20 minutes). 
Because the interaction should be relatively short and 
because it occurs as a natural part of the training envi-
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ronment, each resident can be evaluated on several occa
sions by different faculty members. In this study, we re
port initial data on the psychometric and logistic 
characteristics of the mini-CEX. 

Methods 

Instrumentation 

For each mini-CEX, a single faculty member observed and 
evaluated a resident while that resident conducted a focused 
history and physical examination in an inpatient, outpatient, or 
emergency department setting. After asking the resident for a 
diagnosis and treatment plan, the faculty member completed a 
short evaluation form and gave the resident feedback. For most 
residents, the mini-CEXs were collected within a 4-month period. 
All formal mini-CEX evaluation data were collected on a two-
sided, 1-page form that was the same for all study sites. Infor
mation was gathered from the resident on level of training and 
satisfaction with the mini-CEX; the latter was rated on a 9-point 
scale anchored with the words "lowest" and "highest." Ratings 
were collected from the evaluator for the resident's overall clin
ical competence and for four components of competence: histo
ry-taking skill, physical examination skill, clinical judgment and 
synthesis, and humanistic qualities. The ratings were made on a 
9-point scale, on which 1, 2, and 3 were unsatisfactory; 4 was 
marginal; 5 and 6 were satisfactory; and 7, 8, and 9 were supe
rior. A box was also provided so that the evaluator could select 
"insufficient contact to judge." For the purposes of our study, we 
averaged the four component skill ratings, and the result is 
referred to as the calculated average score. 

In addition to providing data on the resident, the evaluator 
recorded information on the site of the evaluation (inpatient 
service, clinic, or emergency department) and the patient's major 
medical problems and diagnoses. Unlike the traditional CEX, 
which focuses on an exhaustive assessment, the mini-CEX con
centrates on the resident's ability to solve patient problems re
gardless of the nature of the encounter. Therefore, new and 
return visits with a particular resident were included and identi
fied. Finally, the evaluator was asked to rate his or her level of 
satisfaction with the mini-CEX format. 

Because each resident was evaluated on several occasions by 
different faculty members, the mini-CEX certainly differs from 
the traditional CEX in terms of quantity. However, it also differs 
qualitatively. The traditional CEX rewards the resident for being 
thorough and thoughtful in an environment unconstrained by the 
realities of clinical practice. In contrast, the exact nature of any 
mini-CEX encounter is more variable, because the challenge it 
poses is more dependent on the particular setting and patient. 
Consequently, this method of evaluation rewards the resident's 
ability to focus and prioritize diagnosis and management within 
the context of clinical practice. 

Participants 

Five residency programs in Pennsylvania volunteered to assess 
residents using the mini-CEX. In general, the mix of programs 
reflects the heterogeneity found in residency education. 

Of the 397 useable evaluation forms collected, 9 were for 
residents who had received only a single mini-CEX. These 9 
evaluations were excluded from the study to permit calculation of 
the psychometric characteristics of the format, so 388 evaluations 
formed the basis for analysis. The evaluations reflected the per
formance of 88 residents; each resident had between 2 and 10 
evaluations (mean, 4.4 ± 2.2; median, 4). These evaluations were 
collected throughout the year of training; 78 of the residents 
(89%) were in their first year, 9 (10%) were in their second year, 
and 1 (1%) was in his or her third year. The process incorpo
rated the efforts of 97 attending physicians, each of whom con
ducted between 1 and 26 evaluations (mean, 4.0; median, 2.0). 
Thirty-three attending physicians each conducted only 1 evalua
tion. 

Analysis 

Our results are reported in three parts. First, we describe the 
nature of the 388 encounters in terms of the setting of the 
mini-CEX, the types of patients seen, and the patients' diagnoses 
or problems. Second, we examine the mini-CEX from the per
spective of the 97 evaluators, emphasizing their ratings of the 
residents and their satisfaction with the mini-CEX format. Fi
nally, we analyze the performance of the 88 residents in terms of 
their competence ratings, the reproducibility of those ratings, and 
resident satisfaction with the mini-CEX format. Results are 
given ± SD. 

Results 

Nature of the Encounters 

Of the 388 encounters, 54% occurred in an inpatient 
setting, 38% in an outpatient setting, and 14% in the 
emergency department (information on setting was miss
ing for 4% of encounters). The overall competence rat
ings were similar in all settings (P = 0.59, data not 
shown), but the duration of the encounter differed signif
icantly according to setting (P = 0.003). The average in
patient encounter lasted 34.9 minutes, the average outpa
tient encounter lasted 27.7 minutes, and the average 
emergency department encounter lasted 28.2 minutes. 

Fifty-eight percent of the encounters represented the 
first visit of a patient to a particular resident, and 36% 
were return visits to that resident. There were no statis
tically significant differences in overall clinical competence 
scores or component scores for encounters with new and 
returning patients. The average first visit (35.3 minutes) 
was longer than the average follow-up visit (25.3 minutes; 
P < 0.0001). 

As a group, the mini-CEXs took between 5 and 100 
minutes (mean, 31.5 ± 19.3 minutes; median, 25 minutes). 
There were small but statistically significant Pearson 
product moment correlations of 0.10 to 0.16 between the 
duration of the evaluation and performance ratings (P < 
0.05), indicating that longer encounters were generally 
associated with higher resident performance ratings. Du
ration also correlated with satisfaction with the mini-CEX 
format on the part of residents (0.19, P = 0.002) and 
faculty members (0.27, P < 0.001). 

For 239 of the 388 encounters (62%), the patient's 
problems or diagnoses were specified by the evaluator; 
they covered a broad range and included a representative 
array of common problems such as hypertension, diabe
tes, congestive heart failure, coronary artery disease, ar
thritis, chronic obstructive pulmonary disease, abdominal 
pain, and peptic ulcer. In addition, several patients had 
problems that crossed from traditional internal medicine 
into other disciplines, including neurology (seizures), sub
stance abuse (alcohol and drugs), psychiatry (depression 
and schizophrenia), dermatology (rashes), gynecology 
(ovarian cysts), prevention (obesity or smoking), and oph
thalmology (cataracts). Many patients, particularly elderly 
persons and persons with the acquired immunodeficiency 
syndrome, had multiple problems. Some patients had 
acute problems, such as myocardial infarction or respira
tory failure. 

Evaluator Performance 

The mean ratings given by the 97 evaluators were 6.6 
or 6.7 for history-taking skill, physical examination skill, 
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clinical judgment and synthesis, and overall competence; 
the mean rating for humanistic qualities was 7.2. The 
correlations among the components of competence 
ranged from 0.65 to 0.81 (P < 0.001), and the correlations 
between the components and the overall competence rat
ing ranged from 0.61 to 0.68 (P < 0.001). 

The evaluators were generally satisfied with the mini-
CEX format; their ratings ranged from 2 to 9 (median, 
6.0; mean, 6.1). These ratings had a Pearson product 
moment correlation of 0.21 (P < 0.05) with overall com
petence, indicating that satisfaction with the format was 
related to resident performance. 

Resident Performance 

The mean ratings of the 88 residents were 6.5 ± 0.6 for 
history-taking skill, physical examination skill, and clinical 
judgment and synthesis; 7.0 ± 0.7 for humanistic qualities; 
6.5 ± 0.6 for overall competence; and 6.6 ± 0.6 for the 
calculated average score. As with the evaluators, correla
tions among the components were high and statistically 
significant (P < 0.001); they ranged from 0.62 to 0.81. 
Similarly, the correlations between the components and 
the overall competence ratings were high; they ranged 
from 0.66 to 0.90 (P < 0.001). 

When a test is administered, it is useful to know that 
the same person would receive the same score if tested 
again. This is called reproducibility, and it was estimated 
for the overall clinical competence ratings and the calcu
lated average scores using generalizability theory (7, 8). 
First, the universe score variance component was com
puted for overall clinical competence (0.1586) and for the 
calculated average score (0.1510); this is the variation in 
ratings that would be seen if each resident could be 
assessed by a large number of evaluators as that resident 
interacted with a large number of patients. The error 
variance component was also computed for overall clinical 
competence (0.7394) and for the calculated average score 
(0.4991); this is the within-resident variation in ratings 
that would be seen over many encounters with different 
patients and evaluators. For an assessment composed of 
several mini-CEX encounters, the error variance is di
vided by the number of encounters. 

These data were used to generate the reproducibility 
coefficients and standard errors of measurement (Table 1) 
for 1 to 14 encounters. The reproducibility coefficients are 
ratios of universe score variance to total variance; thus, 
they range from 0 (all error) to 1.0 (no error). The 
standard error of measurement is simply the square root 
of the error variance, so adding and subtracting two times 
(rounded from 1.96) the standard error of measurement 
from a resident's rating produces a 95% CI. 

Between 12 and 14 encounters are required for the 
mini-CEX to reach a reproducibility of 0.80, and this 
number of encounters is similar to that needed for similar 
formats (such as standardized oral examinations and stan
dardized patients) (9, 10). However, the CIs provide ad
ditional information that permits test length to be tailored 
to specific situations. For example, the average resident in 
our study had roughly four encounters that produced a 
calculated average score of 6.6. The reproducibility of the 
score is only 0.55, but the standard error of measurement 
is 0.35. The 95% CI is ± 0.70 (2 X 0.35), or 5.9 to 7.3 

Table 1. The Reproducibility and Standard Error of Mea
surement of the Rating of Overall Competence and of the 
Calculated Average Score for 1 to 14 Encounters 

Encounters,; n Rating of Overall Calculated Average 
Competence Score 

Reproduci Standard Reproduci- Standard 
bility Error of 

Measurement 
bility Error of 

Measurement 

1 0.18 0.86 0.23 0.71 
2 0.30 0.61 0.38 0.50 
4 0.46 0.43 0.55 0.35 
6 0.56 0.35 0.65 0.29 
8 0.63 0.30 0.71 0.25 

10 0.68 0.27 0.75 0.22 
12 0.72 0.25 0.78 0.20 
14 0.75 0.23 0.81 0.19 

(6.6 - 0.7 = 5.9, and 6.6 + 0.7 = 7.3). Such precision is 
sufficient for many measurement purposes. 

Because there were so few second-year (n = 9) and 
third-year (n = 1) residents, our study did not have con
siderable power to detect differences in ratings related to 
level of training. Nonetheless, the second-year residents 
did significantly better than the first-year residents for 
mean overall clinical competence (6.98 compared with 
6.45; P < 0.05) and for the mean calculated average score 
(7.09 compared with 6.55; P < 0.05). 

Finally, the residents were more satisfied than the eval
uators with the new mini-CEX format (P < 0.05). Their 
ratings ranged from 1 to 9 (mean, 6.6; median, 7). Unlike 
that of the evaluators, the satisfaction of the residents was 
not correlated with the overall clinical competence ratings 
(r = 0.09; P = 0.46). 

Discussion 

Our purpose was to report preliminary logistic and 
psychometric data for the mini-CEX format, which clearly 
adapts itself to a broad range of clinical situations, has 
reasonable reproducibility, and is satisfactory according to 
both evaluators and residents. Three aspects of our study 
deserve particular note. First, the mini-CEX format was 
applied successfully in various settings that are directly 
relevant to the day-to-day activities of residents. Second, 
the range of patient problems faced by residents was 
broad and included many conditions that directly link 
traditional internal medicine with other disciplines within 
the purview of the generalist. Third, the format encour
aged education as well as evaluation, because each resi
dent had several interactions with attending role models 
and received feedback. 

On the other hand, some of the program directors who 
participated in the study found the administration of the 
mini-CEX burdensome because they felt the need to 
schedule multiple encounters for each resident. This bur
den could be alleviated by encouraging more informal 
encounters that would reduce the need to schedule and 
that would allow a broader sampling of resident skills 
during routine teaching rounds. Internal medicine educa
tors have been calling for such an increase in bedside 
teaching. A second limitation is that if the mini-CEX 
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were to be used exclusively, residents would not be ob
served while doing a complete history and physical exam
ination. Finally, the mini-CEX encounters in our study 
took slightly longer than anticipated, particularly those in 
inpatient settings. This may be because of evaluator inex
perience with the format or it may be because some 
encounters required additional time to be educationally 
meaningful; this area merits further study. Regardless, 
four mini-CEX encounters of about 30 minutes each 
would require the same faculty and resident resources as 
the traditional CEX. 

Our study should be replicated for several reasons. 
First, the number of residents who participated in our 
study was relatively small, a convenience sample, and this 
cohort may not be completely representative of broader 
populations. Second, many evaluators were involved, but 
roughly one third (n = 33) each conducted only one 
mini-CEX, and their characteristics (whether they were 
practitioners or subspecialists, for example) were un
known. Third, for some variables, such as specific patient 
problems, large amounts of data were missing. Fourth, 
the participants were instructed to experiment with the 
mini-CEX format in different settings with different prob
lems. This is appropriate in an exploratory study such as 
ours, but controlled investigations are now needed. Fifth, 
the study design did not permit estimation of whether the 
number of evaluators or the number of encounters would 
have a greater effect on reproducibility. However, previ
ous work suggests that the number of encounters is more 
important than the number of evaluators, given that there 
are at least a few of the latter (9). Sixth, because residents 
were evaluated over time, some of the variability in their 
performance reflects growth in skills rather than random 
error; actual standard errors may be lower than those 
reported here. Finally, we collected little information on 
the validity of the mini-CEX. Although it is reasonable to 
conclude that the content validity is high and that first-
year and second-year residents differ significantly, rela
tions between mini-CEX scores and other markers of 
competence would provide important supportive evidence. 

Despite these limitations, the reproducibility of the 
mini-CEX is higher than that of the traditional CEX, and 
its measurement characteristics are similar to those of 
other test formats, such as standardized patients and stan
dardized oral examinations (9, 10). The evaluators dif
fered in stringency, but the effects of this on resident 
ratings are reduced when multiple assessments are col
lected. The means and SDs of the ratings are similar to 
those obtained for national groups, and the high correla
tions among components of competence are also typical 
(11). The ratings for residents in different years of train
ing also differed significantly. 

Our findings on the reproducibility of the mini-CEX 
are also consistent with those in the broader literature: 
Ten or more encounters are needed to reach a reproduc
ibility of 0.80 (9-12). However, the data on the CIs are 
more important because they make clear that, even with 
only few encounters, useful information can be gathered. 
For example, a resident who had a calculated average 
score of 7 after four encounters might see her score 
increase to 7.7 or decrease to 6.3 after 12 encounters, but 
greater changes are unlikely. If the difference between a 
score of 6.3 (satisfactory) and a score of 7.7 (superior) is 

of little practical significance, four encounters are suffi
cient for that resident. On the other hand, for the resi
dent who has a score of 4 (marginal) after four encoun
ters, it would be of practical significance whether he 
would have a score of 3.3 (unsatisfactory) or 4.7 (satis
factory) after 12 encounters. Thus, it is reasonable to seek 
additional encounters in such a case. It also makes edu
cational sense to increase the number of encounters for a 
resident judged to be borderline, because the mini-CEX 
provides for feedback at the end of each interaction and 
thus provides the opportunity to learn and correct defi
ciencies. As an aside, it is worth noting that even an 
overall rating of 9 on the traditional CEX would not 
produce the same level of confidence that a resident is 
other than marginal (5). 

The evaluators were generally satisfied with the new 
format. Their level of enthusiasm correlated with their 
ratings of resident performance, suggesting that a "halo 
effect" was operating or that satisfaction was influenced 
by how well the residents did. Residents were more sat
isfied than evaluators with the mini-CEX, but they were 
probably unfamiliar with their ratings when they made 
their judgments. Their satisfaction may be related to in
creased educational interactions with faculty during the 
exercise. The mini-CEX format may also produce less 
anxiety than the traditional CEX format, because the 
assessment is less formal and less dependent on a single, 
high-stakes encounter with one faculty member and one 
patient. 

Finally, our results clearly show that, as a measurement 
device, the mini-CEX is superior to the traditional CEX. 
As an educational exercise, however, each method has 
advantages and disadvantages. The traditional CEX per
mits observation of and feedback on a complete history 
and physical examination, but it does so with only one 
evaluator and one patient at one point in time. The 
mini-CEX does not permit observation and feedback on a 
complete history and physical examination, but it does 
give the resident instruction from several faculty members 
on different patients over time. Consequently, the Amer
ican Board of Internal Medicine plans to endorse the use 
of the mini-CEX in conjunction with, or as an alternative 
to, the traditional CEX. 
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It is like that in the woods and even in the wide world generally—the rescue of men 
and women, alive or dead, comes first. Of course, some step on the gas and leave 
them lying on the pavement, where they landed and some sneak off; like Egyptian 
bas-relief with their profiles looking one way and their bodies going the other way. 
But most people think they can be of help, and some even seem born to rescue 
others, as poets think they are. The best of them goof, especially at first, because only 
a few have the opportunity to keep them in practice. Then as they catch on again 
they become beautiful in performance if one can step back for a moment to look. 
Almost as beautiful as when, having completed their job of deposing death, they fade 
into complete anonymity. 

Norman Maclean 
Young Men and Fire 
Chicago: Univ Chicago Pr; 1992 
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