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Introduction 
The process of selecting the best candidate for a job 
continues to be a challenge across all professions, and 
internship is no different. Medical intern is a term used in 
some countries to describe a fresh medical graduate who 
has completed medical school and has a medical school 
degree, but does not yet have a full license to practice 
medicine unsupervised.1 In Pakistan, medical graduates 
have to complete a mandatory one-year internship 
training, popularly known as the House Job, in a hospital 
recognised by the Pakistan Medical Council (PMC1) to 
obtain a full license for practicing medicine.1 This one-
year training is not only a pathway to obtaining 
professional licensure, but also an opportunity to gain 
workplace experience characterised by both power and 
responsibility while learning the tricks of the trade, often 
culminating in a lifetime career.2 This makes internship a 
situation where the stakes are higher than admission to a 
medical school, thus mandating a selection process that is 
fair, valid, reliable and efficient. 

Unfortunately, while selection methods into the 

undergraduate medical schools have widely been 
studied, there is a paucity of literature, especially from 
Pakistan, that looks into the validity of the selection 
methods into the postgraduate (PG) programmes, 
especially the internship programme. In most teaching 
hospitals, selection into internship is primarily based on 
the medical school examination scores; at some 
institutions, this may be coupled with written tests and/or 
interviews, each of which has its limitations.3,4 

The internship programme at the Aga Khan University 
(AKU) in Karachi is a highly sought-after programme 
owing to its reputation regarding training facilities that 
match international standards, and structured 
programmes with a secure workplace.2 The AKU has 
developed a comprehensive admission process to 
identify the candidates who are knowledgeable, possess 
the essential non-cognitive attributes expected of a 
medical graduate, such as interpersonal skills, integrity, 
and professionalism, and who can endure the hardships 
of the internship training. This selection method has been 
in place for some years now. A lot of time and effort is 
invested in developing and administering these 
admission tests every year. 

It is essential to ensure that the decisions based on these 
tests are valid, reliable, robust, defensible and 
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transparent.5 It is also necessary that the scores based on 
these assessments predict the future performance of the 
candidates.4,6 

The admission test for the internship at AKU is carried out 
in two stages — a written clinical problem-solving test, 
followed by a modified pattern of multiple mini 
interviews (MMIs). 

The written test comprise 100 one-best type multiple 
choice questions (MCQs) assessing clinical problem-
solving ability based on a table of specification (ToS) 
which is developed keeping in mind the competencies of 
a medical graduate and includes questions from all 
undergraduate medical education (UGME) disciplines, 
including surgery, medicine, obstetrics and gynaecology, 
emergency medicine, and paediatrics. This test is 
conducted simultaneously at three locations across 
Pakistan and is usually taken by approximately 1000 
candidates. Those who obtain the minimum passing 
score of 55% in the written test, qualify for the modified 
MMIs, the second stage of the admission test. 

MMIs are exams like the objective structured clinical 
examination (OSCE) with multiple stations set up for 
assessing non-cognitive attributes.7 For the AKU 
internship admission test, MMI stations are based on tasks 
that the applicants would most likely encounter during 
the internship, including interpersonal facets of typical 
workplace performance. The ToS for the MMIs comprises 
essential clinical and procedural skills expected of a fresh 
medical graduate as well as attitudinal skills in line with 
competencies identified by PMC1. MMI stations (case 
scenarios) are developed according to the ToS by the 
internship committee members who are clinicians with 
specific attributes. Each MMI station is then reviewed by a 
group of 4-6 faculty members from multiple disciplines 
facilitated by an educational expert and banked for 
administration in different years. A total of 10 MMI 
stations are administered each year of which 3 stations 
test essential clinical skills and 5 assess applicants' soft 
skills, such as ethics, communication skills, teamwork, 
confidentiality, time management, etc. Each attribute is 
operationally defined before constructing a short 
scenario for each. These scenarios serve as triggers and 
are followed by 2-3 questions or tasks. The candidate's 
performance on each station is assessed against 4-6 items 
testing the underlying attribute using a 7-point rating 
scale, ranging 0-6. A 3-point global rating scale is also 
used to assess the holistic performance of the candidate. 

The MMIs for all shortlisted candidates are conducted on 
a single day in 5 parallel circuits running simultaneously in 
a single large hall. Each station is assessed and scored by 

one examiner, thus there are as many examiners as the 
number of stations. Each station lasts 8 minutes and thus 
each candidate is assessed for a total of 80 minutes during 
MMI by 10 different examiners. The assessors on the MMI 
stations include clinical faculty members and senior 
residents from various departments, faculty from nursing 
school, and representatives from the human resource 
department. The assessors are trained as examiners and 
most of them have prior experience on OSCEs or MMIs. 
The assessors are assigned stations based on their 
expertise and specialty keeping in view the content or 
attribute being assessed on the station. For example, 
faculty from the nursing school is assigned the blood 
pressure measurement station, while faculty members 
from anaesthesia and critical care units (CCUs) are 
assigned the basic life support (BLS) station. All the 
assessors are asked to report one hour before the MMI 
and are again briefed about the case scenario, format, 
task being assessed and the rating scales used on the 
station assigned to them. The 5 assessors who are 
assigned the same station in five parallel circuits are 
briefed together to ensure standardisation and are given 
an opportunity for discussion to enhance mutual 
understanding and minimising bias during assessment 
and scoring. The candidates are briefed about the MMI 
before the start of the circuit. The scenario-based 
questions or clinical tasks are pasted at each station and 
the candidates are required to read the case and the task 
before beginning each station. 

Unlike most internship programmes across the country, 
AKU also conducts an exit exam for interns. At the end of 
the one-year internship, the graduating interns are once 
again tested through a written test comprising 100 one-
best type MCQs to measure gain in knowledge during the 
internship training. The ToS for this exit test is the same as 
that of the entrance test. 

The current study was planned to determine the validity 
of this selection method, and to see if the selection scores 
were predictive of the future performance of the selected 
candidates. 

Materials and Methods 
The psychometric validation study was conducted at the 
AKU, Karachi, and comprised anonymised scores of 
written admission test, MMIs and exit written exams for all 
the interns who completed their internships in 2018 and 
2019. Non-probability, purposive sampling was used to 
select the specific cohorts because the revised scoring key 
and rating scales were introduced and implemented in 
2018. Data was retrieved after taking approval from the 
institutional ethics review committee. 
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Data was analysed using SPSS 20. Descriptive statistics, 
including overall mean, standard deviation (SD), 
frequencies and percentages, were calculated for scores 
of written admission test, MMIs and exit examination. The 
scores obtained on each station were converted into 
percentage scores for analysis. Reliability was calculated 
using Cronbach's alpha. All stations were weighted 
equally. Pearson's correlation and linear regression were 
used for correlation and prediction. Paired t-test was used 
to assess the difference between written admissions and 
exit examinations. For all analyses, p<0.05 was taken as 
statistically significant. 

Results 
There were 160 interns; 80(50%) each in 2018 and 2019. 
Mean scores were 68.8±4.40% for written tests and 
76.7±4.66% for MMIs. The mean score for exit 
examination was 68.1±6.84%. The Cronbach's alpha of 
scores on the written admission test was 0.82 and 0.88 for 
the two years, respectively, while for the MMIs, the 
corresponding values were 0.81 and 0.94, and for the exit 
examination they were 0.57 and 0.63 (Table-1). 

The mean scores for each MMI station ranged from 
68.25±9.83% to 80.66±13.85%. Mean scores of all the 
individual stations were noted for both 2018 and 2019 
batches (Table-2). 

The written admission and exit tests were moderately 
correlated (0.44) while the correlations of MMI scores with 

written admissions and exit tests were -0.28 and 0.04, 
respectively (Table-3). 

There was no significant difference between the 
internship admissions written test and internship exit 
examination scores (p>0.05). 

Discussion 
Healthcare student selection processes have been the 
subject of much debate and investment over the years.6 
While selection methods into the undergraduate medical 
schools have widely been studied,7 there is a paucity of 
literature, especially from Pakistan, that looks into the 
validity of the selection methods into the PG 
programmes, specifically internships. To our knowledge, 
the current study is the first to report the use of a 
comprehensive admission test for entry into medical 
internship in a Pakistani institution. 
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Table-1: Comparison of admission and exit tests for 2018 and 2019 cohorts. 
 
                                                                                                                       2018                                                                                                                                                           2019 
                                                     Admission test                                   MMI                                           Exit Test                              Admission test                                 MMI                                   Exit Test 
 
Mean ± SD                                         68 ± 4                                           77 ± 4                                             67 ± 7                                          70 ± 4                                         76 ± 5                                    69 ± 6 
Min - Max                                           61 - 77                                          62 - 89                                           38 - 81                                         65 - 87                                        67 - 89                                    52 - 84  
Reliability                                              0.82                                                0.31                                                 0.57                                               0.88                                              0.42                                         0.63 
 

SD: Standard deviation.

Table-2: Station-wise result of the modified multiple mini interviews (MMIs). 
 
#            Attributes/ Competencies                                                                  Mean ± SD                                                                              Range                                                               Reliability 
                                                                                                                    2018                                          2019                                   2018                                    2019                               2018                          2019 
 
1.           Confidentiality                                                                  76.19 ± 10.96                         76.38 ± 12.90                    33.33 - 100.0                     43.33 - 100.0                         0.81                             0.90 
2.           Teamwork                                                                           68.25 ± 9.83                          70.04 ± 11.96                     35.19 - 94.2                      26.67 - 100.0                         0.88                             0.84 
3.           Medication error/ Wrong identification                  74.67 ± 16.72                         69.57 ± 13.51                    16.67 - 100.0                     30.56 - 97.22                         0.87                             0.80 
4.           Conflict resolution                                                           69.02 ± 17.72                                      -                                  16.67 - 83.0                                   -                                     0.86                                - 
5.           Receiving & handling criticism                                   73.97 ± 11.46                         75.08 ± 14.88                     33.33 - 97.0                      30.00 - 100.0                         0.91                             0.93 
6.           General Physical Examination                                      69.43 ± 15.0                                       -                                 33.33 - 100.0                                 -                                     0.84                                - 
7.           BP measurement                                                             80.66 ± 13.85                         74.68 ± 11.90                    40.63 - 100.0                     41.67 - 100.0                         0.88                             0.66 
8.           IV cannulation                                                                               -                                      70.50 ± 13.65                                -                                 28.57 - 100.0                            -                                0.76 
9.           BLS                                                                                       71.55 ± 18.09                         65.85 ± 14.24                    10.71 - 100.0                     27.27 - 95.45                         0.94                             0.93 
10.         Handling workplace harassment                                            -                                      73.16 ± 15.15                                -                                 16.67 - 100.0                            -                                0.85 
 

SD: Standard deviation, IV: Intravenous, BLS: Basic life support.

Table-3: Pearson's correlation between internship admission test, multiple mini 
interviews (MMIs) and exit test. 
 
                                                                                     Admission test          MMI           Exit Test 
 
Admission test         Pearson's Correlation                      1                        -2.79            0.436** 
                                     Significance                                        -                          .001                 .000 
MMI                             Pearson's Correlation                  -2.79                        1                    0.37 
                                     Significance                                     .001                          -                   0.671 
Exit Test                     Pearson's Correlation                0.436**                   0.37                    1 
                                     Significance                                     .000                     0.671                   - 

 

** Correlation is significant at 0.01 level.



Internship is not only a pathway to obtaining professional 
licensure, but also a highly demanding phase in the life of 
a medical graduate. It is the starting point of an 
independent health profession. It is during this time when 
medical graduates apply what they had learned in 
medical school while continuing to learn real-life 
applications of scientific knowledge and taking 
responsibility for continuity of care of their patients.1 It is 
therefore essential that the candidates selected for this 
training have the required competencies to undertake 
their responsibility as physicians and can endure the 
hardships of this training period.8 But, like any 
assessment, it is also important that the assessment 
process used to select applicants is valid, reliable, robust, 
defensible and fair.9 

In Pakistan, medical graduates are traditionally recruited 
into the internship programme on the basis of scores of 
academic achievements, such as grade point average 
(GPA). The correlation between the preadmission scores 
and ratings of clinical supervisors has been shown to be 
low and often insignificant.10 However, these GPA scores 
can predict clinical performance or performance in 
licensing exams only if these examinations are valid 
measures of clinical competence.10 

Written tests for cognitive abilities are the most common 
method employed for the selection of candidates in any 
PG programme.5 Written tests assessing clinical 
knowledge, when developed carefully following a 
blueprint, can reliably assess candidates' knowledge and 
critical thinking and predict internship performance.3,5 
But a medical graduate is expected to possess several 
other attributes in addition to scientific knowledge to be 
able to practice independently as a physician. These 
include clinical and procedural skills, communications 
skills and professionalism, including but not limited to 
honesty, integrity, commitment, altruism, empathy and 
resilience.11 The significance of these non-cognitive and 
non-medical skills in facilitating medical students' 
transition to internship and enhancing their readiness for 
work is well-documented in literature.12,13 While 
interviews have been identified as the most commonly 
used method for the identification of these non-cognitive 
attributes, issues like the unreliability of scores by a single 
examiner question its utility for the selection of 
candidates.9 

MMIs, originally developed for admission into the medical 
school,14 have gained considerable global attention over 
the last decade as a valid and reliable method for the 
assessment of non-cognitive attributes. Currently, MMIs 
are being used for admission into undergraduate and PG 
programmes in medicine, dentistry, nursing, veterinary, 

and pharmacy, and have been found to be acceptable 
across multiple cultures.7,15-17 They have been preferred 
over panel interviews because of their ability to generate 
objective impressions of the applicant's interpersonal 
skill, thoughtfulness and general demeanour from 
multiple assessors.18 

The admission process employed for the internship 
programme at AKU is very robust. The first component 
comprising the written test assesses the scientific 
knowledge, while the modified MMI assesses the clinical 
and soft skills. In Pakistan, MMIs have earlier been 
reported for selection into the medical school19,20 and 
residency programme.21 The current study is the first to 
report its use for selection into an internship programme. 

Unlike traditional MMI, we developed stations to assess 
few essential clinical skills in addition to various 
professional attributes. The reason behind developing 
modified MMIs, or including skills in the MMI, is the well-
established fact that new graduates and interns lack 
essential clinical and communication skills which in turn 
affects their performance as physicians, and progression 
into postgraduation.12,13 A study also suggested clinical 
competency assessments using 8-station OSCE as a valid 
instrument for predicting internship performance.3 The 
number of stations has been identified as the main 
determinant of the internal reliability of MMI. Literature 
shows the use of 4-12 stations in an MMI whereas the 
reliability is optimised by including 7-12 stations, each 
with one examiner and 5-15 minutes spent on each 
station.16,17,22 

As opposed to the traditional MMIs reported in the 
literature23 where only medical school or clinical faculty 
served as assessors, the AKU includes faculty from the 
school of nursing and midwifery, community health 
sciences, and representatives from human resources in 
addition to the clinical faculty. Some studies support the 
use of multidisciplinary and inter-professional assessors 
provided the assessors have been adequately trained on 
empirically-derived checklists to reduce inter-rater bias 
and subjectivity.23 The inclusion of human resource 
personnel also closed the loop for the hiring of healthcare 
personnel for patient care in the hospital. 

At AKU, many quality assurance measures are in place for 
all the assessments, including those conducted for the 
internship programme. These include the use of a 
blueprint, review of the assessment items for content and 
construct, consensus on key, and pre- and post-hoc 
analyses.17 Face validity, the extent of appropriateness 
and relevance of the test and its items as they appear to 
the test-takers are confirmed by multidisciplinary review 
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with faculty.17 Content validity refers to the extent to 
which the content of a test represents all of the areas the 
test claims to assess and is ensured by developing a ToS, 
or exam blueprint.24 For example, an OSCE that is 
designed to assess essential clinical skills, but only has 
history-taking or communication skills stations would 
have poor content validity. MMIs are generally considered 
to be more content-valid compared to the traditional 
panel interviews because of multiple stations/constructs 
being assessed. Content validity for MMI at AKU is 
ensured by developing a ToS inclusive of clinical and non-
clinical components, as is expected of a medical 
graduate.24 Additionally, assessors' and simulated 
patients' training is also ensured for the MMIs. The effect 
of these quality assurance measures was evident in the 
form of a reliable and valid admission test. 

In the current study, the written admission tests were 
found to be highly reliable, as measured by Cronbach's 
alpha, and capable of predicting the future performance 
of the selected candidates. The reliability of each station 
of the MMI also had high-reliability scores. The overall 
reliability of the MMI exam was low. On the basis of 
literature related to OSCE, this is likely because of the 
diversity of the constructs being measured at different 
stations and is considered a quality indicator for OSCE 
exams.25 It is important to note that there was negative or 
no correlation between MMI and written admissions and 
exit tests, indicating different constructs being measured 
by the MMI and written tests, as was intended. 
Interestingly, moderately positive correlation between 
written admissions and exit examination was indicative of 
similar constructs (scientific or clinical knowledge) being 
assessed by both of them. No significant difference was 
observed between the entry and the exit test scores. This 
can be due to two reasons; firstly, the items on both the 
tests were at the level expected of final year candidates 
which they have already achieved, and, secondly, interns 
are expected to gain more practical skills than knowledge 
during internship which cannot be assessed through 
written tests. The programme may consider 
implementing a skills-based assessment during or 
towards the end of the internship to assess the 
improvement in skills. 

Conclusion 
Internship is a highly demanding phase of medical 
graduates and requires the candidates to possess a 
certain skill-set for optimal performance at the workplace 
despite workload and stresses inherent to the profession, 
and maximum utilisation of this period as a learning 
opportunity for preparing them for postgraduation. The 
use of a comprehensive admission test instead of single 

measure for selecting the fit-for-job candidates was found 
to be better. All measures of quality assurance must be 
considered when developing assessments for selection of 
the candidates to ensure valid and reliable decisions. 
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