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Abstract
Background: Professionalism has become a speci�c requirement for medical graduates because of dissatisfaction regarding their preparedness to
adequately deal with the challenges of the medical world. It should be assessed as a competency in the �nal year of study using a valid and reliable
instrument. The purpose  was to develop and validate a tool to assess the development of professionalism in �nal year medical students in the local
context to assess the readiness of medical graduates.  Method: This was a mixed method study. Micro scenarios for the preliminary instrument were
developed after a focus group meeting. These were validated using a 3-round modi�ed Delphi technique by email. Twenty-four participants responded in
the �rst round, and 15 in the second and third rounds. After the �rst round, relevance of the item was obtained. The content validity ratio was
calculated after second round. Cut off value for items were approximated to be 0.6 and 0.73 for modi�cation and 0.8 for item retention. The second round
revised analysis was sent to participants for the third round and the content validity index average and universal agreement were calculated. Cognitive
pretesting was performed. Cronbach’s Alpha for reliability and Con�rmatory factor analysis were carried out. Results: The focus group produced 46 micro-
scenarios using a manual qualitative analysis. The �rst round of Delphi produced 35 items. On calculation of Content validity ratio 12 items were retained,
18 were revised and 5 were removed. Content validity index (I-CVI) and content validity scale (S-CVI) were 0.94 and 0.64 respectively. Pre-cognitive testing
resulted in the modi�cation of 4 items. The Con�rmatory factor analysis was 4.1. Cronbach’s Alpha was 0.96. Conclusion: The �nal instrument developed
has a 27 item 5-point Likert scale. It has good content validity, reliability and acceptable construct validity. The strength of the instrument is in its process
of development i.e. focus group discussion, the iterative Delphi rounds, cognitive pre-testing and piloting. It can be used to assess the development of
professionalism in �nal year medical students.  Keywords: Professionalism, respect, altruism, honor and integrity, accountability, content validity,
construct validity, cognitive pre-testing, and con�rmatory factor analysis

Background
Professionalism for a graduating student has been de�ned as “commitment to carrying out professional responsibilities, adherence to ethical principles
and sensitivity to diverse patient populations”.1,2 It encompasses  those behaviors that serve to maintain patients’ interest above physician self-interest
and bridging the gap between medical �eld and society.3 Lapses in the professional behavior  of medical students pose a challenge to the medical
profession.4  The six domains of professionalism that the graduating doctor must show are: respect, accountability, commitment to excellence, altruism,
integrity and compassion.5 An important aspect of undergraduate medical training is that it exposes students to the demands of real-life practice through
a foundation of clinical competence, communication skills, and ethical understanding, upon which are built the domains of professionalism. 6

Evidence from the literature suggests that professionalism should be deliberately assessed as assessments which motivate the individuals to learn
ensuring quality in training programs. Methods assessing professionalism should bring together clinical competence, communication skills in medical
practice; a few examples are situational judgment tests,7 case-based discussions, LAMPS, Mini-CEX etc.6 The situational judgment tests are widely used
to evaluate interns to assess aspects of professionalism on a self reported basis.

Adopting a fresher perspective on professionalism can help create effective teaching and assessment strategies to support the development of
professional behavior in medical students.8 It is important for the local institutions to de�ne professionalism and develop tools to assess students
according to the local culture and background.9,10,11 The aims of the study were to develop an instrument which is reliable and valid for assessment of
professionalism in the undergraduate local medical context.

Method
This mixed method study with sequential qualitative and quantitative components was conducted in Islamic International Medical College, Riphah
International University from February 2018 to August 2018 after obtaining ethical approval from the Ethical Review Committee. The tool developed is
called ‘Professionalism Assessment Tool for medical Students (PATS)

There were 4 phases of tool development, Figure 1:

1. Review of literature and questions for focus group.

2. Focus group discussion and preliminary tool development.

3. Conduction of three-round modi�ed Delphi technique for consensus on item development.

4. Cognitive pretesting and piloting of the prepared tool to establish the reliability of the tool.

Phase 1: Following the guidelines from the AMEE guide no 87, a literature search was conducted. This identi�ed the domains of professionalism and
helped in development of questions for the focus group,12 which aimed to get an insight into the professional competence of a graduating medical
student to measure the continuum of performance. The questions were validated by medical educationists.

Phase 2: Focus group Discussion and preliminary tool development

Nine participants who were certi�ed medical educationists were selected. They had experience in curriculum and in assessment of undergraduate medical
students. The recorded data was transcribed and analyzed manually by open coding to de�ne concepts and categories of the domains of
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professionalism. A preliminary tool with 4-18 item statements around each domain was developed. The domain of respect had the maximum number of
items. This tool had 46 mini-scenario statements overall.

Phase 3: A three round modi�ed Delphi technique13 was employed for consensus on item statements.

Delphi Round 1:

Forty clinicians supervising �nal year medical students from Rawalpindi region were selected. A description of the project and a request to participate in
the internet-based validation process through Google forms software was send.

Data collection method: The preliminary tool had 46 statements on a �ve-point Likert scale for relevance. Twenty-four experts responded in the �rst round.
Relevance was rated on scale of 5 with 1 being “Not relevant” to 5 being “Highly relevant”. Participants were given a period of 3 weeks for their responses.

Data analysis: Percentage responses and median score for each item were calculated as ordinal data and comments given by the panelists noted.  A
modi�ed tool was prepared on Google forms software in light of the feedback.

Delphi Round 2:

The tool was recirculated to the participants, who were asked to assess how each of the mentioned elements is essential in the professional behavior of
the medical student's local context. The “Content Validity Ratio” (CVR) was calculated for each item for content validation. This is a statistical instrument
useful in the rejection and retention of items. CVR makes sure that those items are eliminated on which agreement among the participants might have
occurred by chance. It is determined by the formula:14

                                                 CVR = (Ne-N/2)/(N/2)

Here Ne is the number of items rated essential by the panelist, N is the total number of the panelistsdivided by 2. This is as a whole divided by the total
number of the panelist divided by 2.

Delphi Third round:

The expert panelists were sent a summarized rating of the items of the tool from the previous round. They were asked to revise their judgment or to
specify the reason if they wanted to abstain. A 4-point ordinal rating was employed to avoid a neutral and uncertain midpoint. It represented the extent to
which perceived overlap exists between capability to function in a de�ned job performance on the test.

After items had been identi�ed for inclusion in the instrument item level, the “Content Validity Index” (CVI) was calculated. Item level CVI is the most
common method for calculating the content validity and measures validity of individual items. However, another method to measure content validity of an
instrument, known as Scale-level CVI (S-CVI), was employed to measure the overall validity of the overall scale of the instrument. S-CVI is calculated using
two methods one requiring universal agreement among participants, known as S-CVI/UA. The other is S-CVI/Ave which was calculated by the number of
items rated relevant by all DELPHI experts divided by the total number of items.13

Phase 4: Cognitive pretesting and Piloting of the prepared tool

Phase 4 a: Cognitive pretesting

A 27-item tool was �nalized for Pre-cognitive testing. Ten faculty members were randomly selected through convenience sampling. Cognitive interviews
were done after informed consent in a quiet and closed room.

Data collection method:

Interviews were conducted with concurrent verbal probing. The participants were asked to:

Read out the tool items.

Repeat the questions in own words.

Clarify any speci�c term in the items of the tool that was unclear.

Data analysis:

The data was analyzed manually using pre-determined coding criteria to analyze responses. Most of the responses paralleled the �ndings of phase 3.
However, 4 items were modi�ed.

Phase 4 b: Piloting of the tool:

Data collection procedure:

Data was collected using the tool to determine students’ professionalism level. Twelve members of the faculty evaluated 228 clerkship students.
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Data analysis method:

Factor analysis:

Using M-Plus software, a statistical modeling program, the Construct Validity of the tool was measured by Con�rmatory factor analysis (CFA).  CFA
determines the adequacy of a theoretical model in terms of how well it �ts the observed data by evaluating the Root Mean Square Error of Approximation
(RMSEA) Standardized Root Mean Residual (SRMR), Tucker-Lewis Index (TLI).

Cronbach’s alpha:

The internal consistency of the �nal tool with its subscale was calculated by SPSS 22 employing Cronbach’s alpha for reliability.

Results
The focus group produced a tool with 46 micro-scenarios (Table 1). It was validated through a modi�ed Delphi technique and the �rst round resulted in 35
item statements. Table 2 shows the calculation of CVR for every item. Items with CVR of 0.6 were deleted. Those items with a score of 0.73 were modi�ed
and resent to the experts for revision/retention and those items having score of ≥0.8 were retained without any change. Twelve items were retained, 18
were revised and 5 were removed. After the 3rd Delphi round, the Average Content validity scale (S-CVI/Ave) and the Content validity scale/Universal
agreement (S-CVI/UA) were calculated (Table 3).

Cronbach ¢s alpha for reliability was computed as shown in Table 4. The table showed high internal consistency of 0.96 despite the fact that the tool had
multifaceted elements. The inter-item correlation was high - it ranged from 0.71to 0.933. Table 5 showed the �t indices of the tool. The squared
distribution with degree of freedom ( ) was less than < 5.

Discussion
The main focus of the PATS tool was that it should be an indigenous tool, addressing the domains of Professionalism identi�ed in the framework of
ABIM in the local context. The purpose was that students could improve their professionalism as they graduated from medical college.

Key �ndings

This four-phase study identi�ed domains of professionalism similar to those of the American Board of Internal Medicine. Characteristics identi�ed are
fairly similar to those found in other instruments for assessing professionalism, indicating that these are universal characteristics of medical
professionalism which are useful in teaching and assessing for learning in the local context.

The construct of respect was observed to be most important by the participants in the local context. They were of the view that it should re�ect in the
overall approach of a clerkship student towards patients.  This element is of utmost priority in south-Asian culture. Duty should be seen in students’
activities, such as completing assignments on time. Effective communication skills are very important and are needed when dealing with peers, patients
and seniors. The elements of Honor and Integrity should be displayed by the medical students as future doctors in their interactions and especially in
high-pressure situations.  In regard to excellence, it was agreed that the students need to maintain a proper dress code. They should not misbehave as
they are representing a respectable profession. The construct of accountability was perceived as the least important.  

Relevance to similar tools in the literature

The domains of professionalism have been identi�ed in the literature. However, the study done by Nath did not specify domains.15 In this study the items
were developed in a more methodical manner. The study by Nath, one of the initial studies carried out on professionalism, is a survey. That study
compared the perceptions of professionalism among different professional groups. The survey had 29 circumstantial statements describing behaviors of
professionals on components such as respect, accountability, honesty and integrity, empathy self-directed learning, skillful communication etc.  In the
present study, a focus group was conducted by the author to develop the items on the ABIM domain of professionalism, then they were validated through
modi�ed Delphi rounds. The developed tool was cognitively pre-tested and then it was piloted on a large sample of 1511 respondents. The study had
three scales to rate the behaviors, but the present study has �ve scales to rate behavior.

Comparing the present study with other such studies, the objective was clear from the start: to develop a tool that would be able to assess
professionalism in the local context. A tool developed by Al-Eraky in the Arabian context, though in a Muslim context, was different in the perspective that
the tool was for the assessment of professionalism of medical students and interns.16The developed tool in the present study is not intended to be used
for the assessment of professionalism in interns or postgraduate trainees.

One of the methods for assessment of professional behavior is situational judgment tests which are personnel selection instruments that present junior
doctors with clinical scenarios and possible responses to the situation. These have two types of instructions related to behavioral tendency and
knowledge and the respondents are asked to evaluate the effectiveness of possible responses in a given situation. This method is a type of test, whereas
the present instrument can be used by the faculty, patients or peers to assess the behavior of the student.7
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The present study is in accordance with a study carried out for the development of a tool to assess professionalism in the Taiwanese context. That study
was also carried out on 7th year senior medical students in Taiwan by Tsai and a 34-item tool was developed.17 The current study developed a 27-item
tool. The reference panel was not speci�ed in the study by Tsai; however, the current study involved a panel of 9 participants for the focus group
discussion. The methodology for piloting is not clearly given in Tsai’s study, and the number of students on which it was piloted on was 133. In contrast,
in the present study, the tool was �rst of all evaluated through pre-cognitive testing and then modi�cations were made and then it was pilot tested on 228
students.

The Penn State Professionalism Questionnaire has 36 items and was developed with four parallel forms (Medical Students; Residents; Basic faculty and
clinical faculty).19 The present tool targets the clerkship undergraduate medical students for feedback purposes.

Content validity of the tool

The content validity of the tool was calculated during and after the three modi�ed Delphi techniques were performed. Content validity index (ICV-I),
Content validity scale (S-CVI) and Content validity universal agreement (I-CVI/Avg) were determined and I-CVI/Avg was 0.94.  This aspect of the study is in
accordance with a tool development study to evaluate the communication skills aspect of professionalism by Zamanzadeh Vahid et al in 2015.19 The S-
CVI in that study was 0.93.18 The calculated values of the �nal tool of the present study were I-CVI/Avg (0.94) and I-CVI/UA (0.63) which is within the
acceptable range.

For the clinicians and researchers, establishing the content validity of a tool is important.19 If it is not suitable then examining the behavior and attitude
might not be re�ective of the target population and the socio-cultural background.

Construct validity of the tool

In the present study there were six domains around which two to eight scales were developed. Most of the studies that have been conducted for the
development of a professionalism tool have not included a con�rmatory factor analysis. 21

Adequacy of a theoretical model is judged in terms of how well it �ts the observed data statistics which are: x2/d, CFI, TLI, RMSEA and SRMR. 22These
indices are used to determine the assessment of �tness indices and the researcher's theoretical justi�cation for �tness to practice. Statistically, it is not
appropriate to reject the tool. The RMSEA was 0.05, which suggests a good �t as the cut off value is suggested at 0.06 values are good, indicating it is
one of those indexes which are least affected by the sample size. The x2/d is less than 5, suggesting a good model �t.  The basic rule of thumb is that the
�tness indices CFI and TLI should be 0.90. 23 These are incremental �tness indices that compare the proposed model with a null model. The absolute
�tness indices suggest an adequate �t for the developed instrument for the assessment of professionalism. The author reports indices of 0.76 and 0.73
for CFI and TLI in the present study.  Weak correlations among observed variables might be a cause of this. The results for RMSEA and CFI in the present
study are inconsistent as the two indices disagree. This might be because they evaluate by design the magnitude of the model’s �t function from different
perspectives so the values can differ. Moreover, the cut off values for theses indices are arbitrary.24

Upon comparing the CFA results of the present study with a study by Maat et al, a good model �t can be seen. However, that study was in the learning
environment of high school students and had a sample size of 1887 which might be the reason for high CFI and TLI in that study.25

Reliability

The alpha reliabilities of most factors were good, except for altruism which was low but acceptable.26 One of the main reasons might have been in the
understanding of the concept of altruism. The causes could have been in the translation of the concept of altruism identi�ed during the focus group
discussion.

Practical Implications

The methodological micro-scenario statement can help regulate the professional aspect of the behavior and attitude of the students towards better
patient care through feedback at the undergraduate level, which improves the professionalism of the students. It can be modi�ed and used to assess the
professionalism of the students in basic sciences in the earlier years of medical training.

Study limitations

Limitations that needs mentioning is the sample size was small for the piloting of the tool and due to time constraints, longitudinal follow-up was not
possible. As the data was collected in one institution generalizability of the tool is not well established.

Recommendation

The tool should be further piloted with increased sample size for context validation of the developed tool. To ensure generalizability it needs to be tested
in other medical institutes of Pakistan. Outcome studies can be conducted to examine the effect of the developed tool on the professionalism of the
students after its intervention.

Conclusion
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The �nal tool developed is a 27 item, 5-point Likert scale. The strength of the tool was in its process of development, which included a focus group,
iterative Delphi rounds, cognitive pre-testing and piloting. The tool has good facets and content validity. The calculated CFA provides evidence of reliability
and construct validity. It is hoped that through the application of this tool in the clinical setting, professionalism of students can be assessed for the
betterment of patient care.
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ABIM                              American Board of Internal Medicine

CFA Con�rmatory Factor Analysis

CFI Con�rmatory Factor Index

CVR Content validity Ratio

FGD Focus group discussion

I-CVI Content Validity Index

I-CVI/UA Content Validity Index/ Universal Agreement
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Tables
Table 1: Number of statements developed for the preliminary instrument

Sr. No Domains No of statements

1.         Respect 18
2.         Altruism 6

3.        Honor and Integrity 5

4.        Duty 4
5.        Accountability 6

6.        Excellence 7

  Total No 46

Table 2: Calculation of Content Validity Ratio for Content validity
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Sr. No Items Exp

1

Exp

2

Exp

3

Exp

4

Exp

5

Exp

6

Exp

7

Exp

8

Exp

9

9

Exp

10

Exp

11

Exp

12

Exp

13

Exp

14

Exp

15

CVR

 

Action

taken

1.              During

interaction with

the patient

respects his/her

integrity

E E E E E E E E E E E E E E NE 0.86 Retained

2.              While

examining the

patient takes

into account the

cultural values

E E E E E E E E E E E E E E E 1 Retained

3.              During history

taking uses

language that is

understood by

the patient

E E E E E E E NE E E E E E E E 0.86 Retained

4.              While

examining the

patient takes

care of patient

comfort

following

protocol

E E E E E E NE E E E E E E E E 0.86 Retained

5.              Listens

patiently to the

patient during

history taking

E E E E E E E E E NE E E E E E 0.86 Retained

6.              Demonstrates

cooperativeness

and

supportiveness

with the class

fellows working

in a

collaborative

manner

E E E E E NE E E E E E E E NE NE 0.66 Removed

7.              Has an

easygoing

behaviour with

the colleagues

E E E E E E E NE E E E E E E NE 0.73 Revised

8.              Is always

truthful and

never backbites

or bullies

E E E E NE E E E E NE E E NE E NE 0.43 Removed

9.              Works as a good

team player

E E E E E E E E E E E E E NE NE 0.73 Revised

10.            He is punctual

and completes

tasks well in

time

E E E E NE E E E E E NE E E E E 0.73 Revised

11.            During the ward

rounds is

attentive.

E E E E NE E E E E E E E NE E E 0.73 Revised

12.            Works in an

honest way

E E E E NE E E E NE E E E NE NE E 0.66 Removed

13.            Respectful of E E E E E E NE E E E E E E NE NE 0.73 Revised
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their age and

experience

14.            Respectful to

diversity of

race, gender

and religion and

is non-

judgmental

E E E E E E E NE E E E E E NE E 0.73 Revised

15.            Empathise  with

patient over his

pain

E E E E E E E E E E E NE E E E 0.86 Retained

16.            Introduces

himself

appropriately by

greeting with

salaam

E E E E E E E E E E E E E E NE 0.86 Retained

17.            Listens to the

patient by

giving full

attention by

switching off

mobile and

maintaining eye

contact

E E E E E E E E E NE E E E E NE 0.733 Revised

18.            Stays in the

ward after

college hours to

take care of

patients

E E E NE E E NE E E NE E NE E E E 0.66 Retained

19.            Works with

patient welfare

organization to

help them

E E E E E E E E E E E E NE E NE 0.73 Revised

20.            Does not copy

from another

student’s

examination

neither does he

allows another

student to copy

examination

E E E E E E E E E E E NE NE NE NE 0.43 Removed

21.            Shows

tolerance when

some conflict

arises

E E E E E E E E E E E E E E NE 0.86 Retained

22.            Demonstrates

truthfulness and

gives correct

information

about an

incidence of

conflict

NE E E E E NE E E E E E E E E NE 0.73 Revised

23.            Acts as a bridge

between the

patients and the

clinician

E E NE E E E E E E E NE E E E E 0.733 Revised

24.            Is able to

demonstrate

NE E E E E E NE E E E E E E E E 0.733 Revised



Page 11/14

responsibility

for tasks given

during

25.            Completes

assignment on

time and is well

prepared

E E E E E E E E E E E NE E E E 0.86 Retained

26.            Fulfils call

duties and

participates in

patient care by

putting patient

interest first.

E E E NE E E E E E E E E NE E E 0.73 Revised

27.            Seeks

forgiveness

when a mistake

is committed

E E E E NE E E E E E E E E NE E 0.73 Revised

28.            Participates

enthusiastically

in the ward

rounds

E E E E E E E E E E E NE NE E NE 0.6 Removed

29.            Does not

misbehaves

E E E E E E E E E E E E NE NE E .73 Revised

30.            Reflects on his

actions and

tries to correct

his mistakes

E E E E E E E E E E E NE NE E E 0.73 Revised

31.            Behaves in a

dignified

manner

E E E E E E E E E E E E E NE NE 0.73 Revised

32.            Dresses in a

professional

manner and

maintains

proper dress

code

E E E E E E E NE E E E E E NE E 0.73 Revised

33.            Participates in

ward rounds

and clinical

discussions

E E E E E E E E E E E E NE NE E 0.73 Revised

34.            Is able to accept

feedback and

corrects

mistakes

E E E E E E E E E E E E E E E 1 Retained

35.            Attends

conferences and

participates in

research

activities for

continuous

professional

development

E E E E E E NE NE E E E E NE E E 0.6 Removed

E= Essential, NE= Nonessential, CVR=Content validity Ratio

Table 3: Calculation of S-CVI/Ave and S-CVI/UA
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Sr. No S-CVI/Ave for 27 items S-CVI/UA for 27 items
1.        0.96 0.63

Table 4 : Cronbach’s alpha for the instrument.

Sr. No Domains Number of items Cronbach’s alpha Overall Cronbach alpha

1.        Respect 12 .933  

 

0.96

 

 

2.        Altruism 2 .741

3.        Honor & Integrity 2 .80

4.        Accountability 2 .85

5.        Duty 3 .81

6.        Excellence 4 .87

Table 5 : Fit Indices of CFA Overall Model Fitness in comparison with the standard

Fit indices Absolute Incremental
Normed  RMSEA SRMR CFI TLI

Standard

Sample > 250; indicators< 30

<5 (significant p-value) <.06 <.08 >.92 >.92

N=228;      Indicators:27 4.1***

1295.9/309

0.05 0.06 0.766 0.735

x2/df: Squared distribution with degree of freedom

RMSEA: Root Mean Square Error of Approximation

SRMR: Standardized Root Mean Residual

TLI: Tucker-Lewis Index

CFI: Comparative fit index

Figures
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Figure 1

Flow chart for methodology CVR:Content Validity Ratio, I-CVI: Item content Validity Index, S-CVI: Content validity scale , S-CVI/UA: Content validity
scale/Universal agreement , CFA: Con�rmatory factor analysis
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Figure 2

Model of Con�rmatory Analysis


