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Abstract
Introduction  Mini-CEX helps in judicious use of competencies in authentic settings by simultaneously assessing clinical 
skills of trainees and providing feedback on their performance. As assessment of M.B.B.S. Interns for their competency 
in clinical examination skills in Department of Orthopaedics is lacking, this study is taken up to introduce Mini-CEX for 
M.B.B.S. Interns, by sensitising faculty and interns.
Materials and Methods  A Quasi-experimental study was conducted during June to December 2020, among 60 interns posted 
in the Department of Orthopaedics. After obtaining IEC Clearance and written informed consent from the study participants, 
they were sensitised and exposed to five Mini-CEX clinical encounters involving examination of a patient with knee/other 
joint disorder in the Outpatient/Inpatient clinical setting, with eight faculty. The study tool used was Mini-CEX questionnaire 
developed by American Board of Internal Medicine (ABIM). Case specific feedback was provided to interns using sandwich 
technique. The reflections and perceptions of interns and faculty were obtained after completion of all Mini-CEX encounters.
Results  96.7% encounters were conducted in OPD during first encounter. On an average, one Mini-CEX encounter lasted for 
17 min. Interns had an overall score for the various domains ranging from 5.38 to 5.58. Comparison of mean scores showed a 
statistically significant improvement (p value < 0.0001). All the assessors were satisfied with Mini-CEX as an assessment tool.
Conclusion  Interns and faculty opined that Mini-CEX improves clinical examination skills and professional development 
as focus is on the outcome and learning process, with multiple sampling in a longitudinal manner.

Keywords  Clinical examination skills · Interns · Mini clinical evaluation exercise · Orthopaedics · Workplace-based 
assessment

Introduction

Mini-CEX is a workplace-based assessment that conforms 
to the highest level of Miller’s Pyramid. It is a method for 
simultaneously assessing the clinical skills of trainees and 
offering them feedback on their performance [1]. The tra-
ditional system of assessment measures the outcome rather 
than the learning process, but Mini-CEX focuses on the 
outcome and learning process, with multiple sampling in a 
longitudinal manner [2]. It helps to provide learner feedback 
which drives learning by high-quality constructive feedback 
to improve clinical competency [3]. Mini-CEX helps to 
assess the history, physical examination, professionalism, 

clinical judgement, counselling skills and organisational 
efficiency in an intern during each clinical encounter and 
in this way it is different from the other types of workplace-
based assessments. It provides for assessment of a trainee 
several times by a faculty on these domains during clinical 
posting. Use of multiple examiners for multiple cases helps 
to overcome interrater bias.

It is reported that there is no direct observation by fac-
ulty during patient encounters due to lack of faculty time 
[4]. Direct observation is important for the assessment of 
clinical skills including interviewing and counselling skills 
[5]. Assessment of competency in clinical examination skills 
among M.B.B.S. Interns in the Department of Orthopaedics 
is lacking in the present system of the internship. Hence, an 
attempt has been made in this study to introduce Mini Clini-
cal Evaluation Exercise (Mini-CEX) as an assessment tool 
for MBBS interns, by sensitising the faculty and interns and 
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to analyse their perception and feedback on implementation 
of the same in the Department of Orthopaedics.

Materials and Methods

This study was a Quasi-experimental study conducted during 
June to December 2020, among interns posted on rotation in 
the Department of Orthopaedics of our institute. Scientific 
Research Committee approval (vide letter no. SRC NO:09/
April/2020 dated 30/04/2020), Institutional Ethical Clear-
ance Certificate Clearance (vide letter no—IEC/2020/045) 
and written informed consent from the study participants 
were obtained after briefing them about the purpose and 
nature of this research study. Core Project Committee was 
constituted. Sixty MBBS interns selected by convenient 
sampling technique were included in the study.

Inclusion Criteria: the interns, Department of Orthopae-
dics,  who gave consent to the study.

Exclusion Criteria: the interns posted in other 
departments.

Mini-CEX was introduced as a formative assessment tool 
after sensitisation and training of the faculty. Each intern was 
exposed to five encounters in the clinical examination of the 
knee/other joint. The Mini-CEX tool developed by Ameri-
can Board of Internal Medicine (ABIM, 2007) was used for 
direct observation to rate a total of 300 Mini-CEX encoun-
ters assessed by 8 faculty assessors. It is a reliable, structured 
and validated observation tool consisting of history taking, 
physical examination, professionalism, clinical judgement, 
counselling skills and organisational    efficiency as domains 
to be assessed [6]. The assessment is discussed with the 
trainee, who signs the form at the end of this discussion. 
During every encounter, the teacher notes the date, complex-
ity of the case (low, average, high), the type of visit (new or 
follow-up), the setting (ambulatory, inpatient, outpatient), 
the number of minutes spent observing the encounter and 
the number of minutes spent giving feedback. The validated 
faculty feedback and the intern feedback questionnaires were 
used  to obtain feedback from faculty and interns. Data col-
lected was subjected to both quantitative and qualitative 
analysis. Descriptive statistical analysis was done using the 
MS Excel 2007 and in IBM SPSS version 21, and mean 
(standard deviation) and median (interquartile range) were 
calculated. Comparison of mean scores obtained in the first 
and fifth encounter was done to see if there is any improve-
ment. Difference in scores of various domains in Mini-CEX 
among study subjects across multiple encounters was tested 
for statistical significance, using Friedman’s ANOVA test 
for repeated measures, p value < 0.05 was considered statis-
tically significant. Comparison of the mean time taken for 
observation and feedback was calculated. Mean satisfaction 
scores of the interns with the assessment using Mini-CEX 

was calculated. Qualitative analysis was done to identify 
themes for the responses to open-ended questions and tabu-
lated for  the open feedback. Feedback, both quantitative and 
qualitative, was collected from the faculty and interns by the 
feedback questionnaire. Mean satisfaction scores in each of 
the Mini-CEX encounters were also calculated.

Results

A total of 60 interns posted in the Department of Ortho-
paedics, on rotation, consented to participate in the present 
study. Out of 60, 20 (33.33%) were male interns while the 
remaining 40 (66.66%) were female. The clinical setting 
where the encounters were conducted was as follows. 96.7% 
were in OPD during the first encounter while in the fifth 
encounter, there were 78.3% in OPD. 100% were knee joint 
cases in first encounter whereas 81.7% were knee joint cases 
in fifth encounter. 91.7% were new cases during the first 
encounter while it was 50% in fifth encounter. In the first 
encounter, 81.7% cases were of average complexity while 
it was 36.7% in fifth encounter. In first clinical encounter, 
focus of domain was history taking in 55 (91.7%), in sec-
ond clinical encounter, it was communication skills in 37 
(61.7%), in third clinical encounter, focus of domain was 
clinical judgement in 40 (66.7%), in fourth one, it was pro-
fessionalism in 35 (58.3%) and in the fifth one, it was organi-
sational efficiency in 27 (45%) and overall clinical care in 
60%.

As seen in Fig. 1, the comparison of mean scores obtained 
in first Mini-CEX clinical encounter and fifth encounter shows 
improvement. Difference in scores of various domains in Mini-
CEX among study subjects as depicted in Table 1, shows that 
there is statistically significant improvement across multiple 
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first Mini-CEX clinical encounter and fifth encounter shows improve-
ment.



716	 Indian Journal of Orthopaedics (2023) 57:714–717

1 3

encounters, using Friedman’s ANOVA test for repeated meas-
ures (p value-0.0001).

The average time for first encounter was 15 min while 
for the fifth one, it was 20 min. Mean satisfaction scores of 
assessors were found to be 6.56 in the first encounter and 
8.28 in the fifth one. Mean satisfaction scores of interns were 
found to be 5.9 in first encounter and 7 in the fifth one. 70 
to 75% of the interns strongly agreed that it was better than 
conventional case taking. 23.3% opined that they were anx-
ious during the clinical encounter. All of the faculty (100%) 
felt that there was a definite improvement in the clinical 
examination skills in all the domains during the Mini-CEX 
encounters, which was a feasible exercise in the department 
and an effective method to reduce the stress of exams.

The main themes that emerged during qualitative analy-
sis of faculty feedback were enthusiastic participation of 
interns and patients as facilitating factors of this study, busy 
schedules due to covid-19 as barriers and for better imple-
mentation of Mini-CEX in the future, it was opined that it 
has to be incorporated into Final MBBS Part-II curriculum. 
Interns opined that they were motivated to perform better 
during each of the subsequent encounters because of the 
timely faculty feedback.

Discussion

The results of this study suggest that it was helpful to 
bring out the objectives stated, hence strengthen the need 
to include Mini-CEX as an assessment tool for interns to 
develop their clinical skills. In study by Balakrishnan R Nair 
et al., average complexity of encounters was found in 150 
encounters and the average Mini-CEX encounter lasted for 
16 min while, in the present study, it was of average com-
plexity in 192 encounters and it lasted for 17 min. Almost 
all the assessors were satisfied with the Mini-CEX as an 
assessment tool which was consistent with the present study 
[7]. According to Atul Goel et al., the overall average score 
for all students was 5.65 while, in the present study, it was 
5.38–5.58 for various domains [8].

Qualitative analysis showed that most of the interns in the 
present study, opined saying “It was an interesting experi-
ence because of the immediate feedback”. Positive effects 
of narrative feedback have been reported by various authors 
like Overeem [9] who found higher satisfaction with such 
feedback, and Govaerts [10] who suggested that narrative 
feedback can improve in training evaluation.

Conclusion

The interns and the faculty considered Mini-CEX as a feasi-
ble exercise and were highly satisfied with Mini-CEX tool. 
It was perceived that Mini-CEX is a feasible instrument Ta
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where patient interviewing skills can be taught as part of 
actual patient care. Interns opined that immediate feedback 
after each encounter motivated them to perform better in the 
subsequent ones.

Limitations

Complexity of patient problems, focus of each encounter and 
relative amount of time spent per encounter and for provid-
ing feedback are some issues to be addressed for routine use 
of Mini-CEX.

Acknowledgements  The author thanks Almighty God for the sup-
port and guidance from Dr. Gagandeep Kwatra, Dr. Sheena Singh, 
Dr. Shivani, Dr. Christina George, Dr. Tania Modgil & 2019 fellows 
and 2020 fellows, CMCL FAIMER Regional Institute, Vice Chairman 
Dr. Madhavi Latha, Principal Dr. Krishna Rao, Dean Dr. Giddaiah, 
Superintendent Dr. Chandranna, HOD Dr. Someshwar, Project team, 
Department of Orthopaedics, Santhiram Medical College and General 
Hospital, Nandyal and interns for their active participation.

Funding  Nil.

Data availability  The data will be made available on request.

Declarations 

Conflict of Interest  The authors declare that they have no conflict of 
interest.

Ethical Approval  Scientific Research Committee approval (vide letter 
no. SRC NO:09/April/2020 dated 30/04/2020), Institutional Ethical 
Clearance Certificate Clearance (vide letter no—IEC/2020/045) and 
written informed consent from the study participants was obtained 
after briefing them about the purpose and nature of this research study.

Informed Consent  For this type of study, informed consent is not 
required.

Participants' consent  The author certifies that participant consent 
forms were obtained. In the form, the participants have given their 
consent to take part in the study for the stated study purpose, without 
expecting any incentive in return. The participants understand that their 
participation is voluntary and that they can withdraw at any time.

References

	 1.	 Norcini, J. J., Blank, L. L., Duffy, F. D., & Fortna, G. S. (2003). 
The mini-CEX: a method for assessing clinical skills. Annals of 
Internal Medicine, 138(6), 476–481.

	 2.	 Torre, D. M., Simpson, D. E., Elnicki, D. M., Sebastian, J. L., & 
Holmboe, E. S. (2007). Feasibility, reliability and user satisfac-
tion with a PDA-based mini-CEX to evaluate the clinical skills of 
third-year medical students. Teaching and Learning in Medicine, 
19(3), 271–277.

	 3.	 Yanting, S. L., Sinnathamby, A., Wang, D., Heng, M. T. M., Hao, 
J. L. W., Lee, S. S., Yeo, S. P., & Samarasekera, D. D. (2016). 
Conceptualizing workplace based assessment in Singapore: under-
graduate mini-clinical evaluation exercise experiences of students 
and teachers. Ci Ji Yi Xue Za Zhi, 28(3), 113–120. https://​doi.​org/​
10.​1016/j.​tcmj.​2016.​06.​001. Epub 2016 Jul 2 PMID: 28757737; 
PMCID: PMC5442920.

	 4.	 Fromme, H. B., Karani, R., & Downing, S. M. (2009). Direct 
observation in medical education: a review of the literature and 
evidence for validity. Mount Sinai Journal of Medicine, 76(4), 
365–371.

	 5.	 Holmboe, E. S., Hawkins, R. E., & Huot, S. J. (2004). Effects of 
training in direct observation of medical residents’ clinical com-
petence: a randomized trial. Annals of Internal Medicine, 140(11), 
874–881.

	 6.	 Norcini, J., & Burch, V. (2007). Work place assessment as an 
educational tool AMEE guide No. 31. Medical Teacher, 29(9), 
855–871.

	 7.	 Nair, B. R., Alexander, H. G., McGrath, B. P., Parvathy, M. S., 
Kilsby, E. C., Wenzel, J., Frank, I. B., Pachev, G. S., & Page, G. 
G. (2008). The mini clinical evaluation exercise (mini-CEX) for 
assessing clinical performance of international medical graduates. 
Medical Journal of Australia, 189(3), 159–161. https://​doi.​org/​10.​
5694/j.​1326-​5377.​2008.​tb019​51.x. PMID: 18673104.

	 8.	 Goel, A., & Singh, T. (2015). The usefulness of mini clinical 
evaluation exercise as a learning tool in different pediatric clini-
cal settings. International Journal of Applied and Basic Medical 
Research, 5, S32–S34.

	 9.	 Overeem, K., Lombarts, M. J., Arah, O. A., Klazinga, N. S., Grol, 
R. P., & Wollersheim, H. C. (2010). Three methods of multi-
source feedback compared: a plea for narrative comments and 
coworkers’ perspectives. Medical Teacher, 32, 141–147.

	10.	 Govaerts, M. J., van der Vleuten, C. P., Schuwirth, L. W., & Mui-
jtjens, A. M. (2005). The use of observational diaries in in-train-
ing evaluation: student perceptions. Advances in Health Sciences 
Education, 10, 171–188.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://doi.org/10.1016/j.tcmj.2016.06.001
https://doi.org/10.1016/j.tcmj.2016.06.001
https://doi.org/10.5694/j.1326-5377.2008.tb01951.x
https://doi.org/10.5694/j.1326-5377.2008.tb01951.x

	Introduction of Mini Clinical Evaluation Exercise as an Assessment Tool for M.B.B.S. Interns in the Department of Orthopaedics
	Abstract
	Introduction 
	Materials and Methods 
	Results 
	Conclusion 

	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Limitations

	Acknowledgements 
	References




