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Introduction: While medical students are expected to learn 
procedural skills during their training, there is no consensus on 
their level of learning. Further, the most essential procedural skills 
across medical curricula which need to be taught during their III-
year clinical posting are often not considered. The purpose of this 
study was to identify the core procedural skills needed to be taught 
during the III-year undergraduate medical students clinical posting.
Methods: A three-round, online Modified Delphi method 
was used to identify consensus on selecting the most essential 
procedural skills prescribed in National Medical Commission 
(NMC) curriculum 2019. In Round 1, a list of 54 procedural 
skills from the National Medical Commission's (NMC) Graduate 
Medical Education Regulations (GMER) 2019 curriculum was 
distributed to 22 experts in pre-clinical medical education and 
multidisciplinary clinicians. They rated the skills in terms of 
importance. In Round 2, the skills that received consensus in 
Round 1 were presented, resulting in 13 skills for evaluation. 
Round 3 further narrowed down the skills to a final consensus 
of 6. An interclass correlation coefficient of 0.767 among experts 
indicates a substantial level of reliability. 
Results: Consensus was achieved for six procedural skills, each 
demonstrating over 80% agreement among the experts. These 
skills include basic life support, intravenous cannulation, urinary 
catheterization for both male and female patients, nasogastric tube 
insertion, oxygen administration, and basic suturing. Notably, all 
these skills received the highest level of agreement, surpassing 
90% consensus.
Conclusions: The results of the modified Delphi study offer crucial 
insights into the procedural skills that should be included in the 
curriculum for third-year undergraduate medical students during 
their clinical rotations in a tertiary care teaching hospital. Faculty 
members at these institutions differ in their opinions regarding the 
importance of teaching specific procedural skills, influenced by their 
teaching background and the student cohorts they instruct. From 
a comprehensive list, six skills have been pinpointed as the most 
vital through the modified Delphi technique. Moreover, the Delphi 
technique is acknowledged as a valuable method for achieving a 
consensus on prioritizing the training of certifiable skills.
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Introduction

The evolution of medical education 
demands that medical students acquire and 

demonstrate competence in procedural skills—a 
vital step toward delivering quality patient care 
and preparing future healthcare professionals 
for clinical excellence (1). Studies have shown 
a consensus among clinical teachers that, upon 
graduation, medical students should possess 
proficiency in basic procedural skills (2-5). 
Globally, governing bodies of medical education, 
including the National Medical Commission of 
India (NMC), have adopted a competency-based 
approach to teaching procedural skills (6-8).

However, a notable gap exists in documenting 
which skills are taught, the level of competency 
achieved, and the performance of these skills, as 
indicated by Gregory et al. in their survey study 
(2). LeAnn Coberly et al. discovered that fourth-
year students generally do not follow fundamental 
procedures during internship rotations (9), and 
variability in intern competency in procedural 
skills is a common issue (10).

Given the importance of procedural skills, 
comprehensive training (11), regular practice 
(12), skill assessment, and certification (13-
16) are essential prerequisites for students. 
This preparation is vital, as the competency 
of clinicians in performing procedural skills 
significantly impacts patient outcomes (6-8). 
Challenges in providing hands-on experience 
have arisen due to shorter hospitalizations and 
the delegation of certain skills to other healthcare 
professionals (14, 15). Additionally, certifying 
competency criteria pose difficulties, and 
traditional teaching methods have shown limited 
effectiveness (9, 17).

Presently, to establish uniform standards and 
capabilities among medical students, simulation-
based teaching has been implemented and found 
to be effective (11, 18). Gregory et al.’s survey 
established a consensus that clerkship directors 
believe third-year medical students should be 
adequately prepared in desired procedural skills 
during their clinical postings to ensure readiness 
for fourth-year internships (2).

While both the national and international 
medical education governing bodies has listed 
the procedural skills to be taught, selecting these 
essential skills from a vast pool of recommended 
procedures remains a complex and multifaceted 
task, particularly when teaching third-year 
medical students during their surgical clinical 
postings (7-9, 10, 18, 19).

Therefore, this Delphi study aims to address 
this challenge by connecting the collective 
understanding and consensus of medical 

educators and practitioners. It seeks to compile 
a list of skills that third-year students should 
learn and practice during their clinical postings 
using the consensus-building approach of the 
Delphi method (20-22). The Delphi method, 
a well-established research technique (23-28), 
enables the systematic generation of expert 
consensus through iterative rounds of feedback 
and evaluation. Importantly, this study utilizes 
a modified Delphi technique by incorporating a 
pre-recommended item list (26, 27).

Methods
Study Design, Participants & Sampling

The present study utilized the modified 
Delphi technique, an established iterative survey 
method, to gather anonymous consensus from 
education academics and healthcare clinicians 
in the field of medical education. This mixed 
research approach combines both qualitative 
and quantitative methods to collect opinions and 
survey data (22, 24). The primary objective of the 
Delphi study was to identify essential procedural 
skills from the NMC curriculum 2019 that 
should be taught and assessed during the clinical 
postings of third-year medical students. This 
study is considered modified as it diverges from 
the traditional Delphi process in that the initial 
list shared with the experts was the pre-prepared 
NMC prescribed list. Contrary to the standard 
Delphi method where experts generate items 
themselves, in this modified approach, experts 
were asked to assess and prioritize skills from 
the existing NMC curriculum list (25, 27). They 
were requested to rank these skills in order of 
importance, selecting those that received at least 
80% of votes. After three consecutive rounds of 
assessment, the final list of skills was determined 
and agreed upon by the experts, thereby shaping 
the study’s methodology through this modified 
approach.

For the Delphi expert panel, a purposive 
sampling approach was utilized to select 
participants capable of providing valuable 
insights into identifying and teaching essential 
skills to medical students during their clerkship 
posting. The study invited clinical supervisors 
and senior faculty members from departments 
such as medicine, surgery, emergency medicine, 
obstetrics and gynaecology, and dermatology. 
The panel consisted of 30 experts, aligning with 
the recommended panel size in the literature, 
which suggests a range between 10 and 50 
experts (24, 28). The inclusion criterion was a 
minimum of ten years of experience in teaching 
undergraduate medical students at the researcher’s 
institute. Participants were contacted via email, 
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provided with information about the Modified 
Delphi study, and the inclusion criteria. The email 
contained a Google form with 2 Session: Session 
1 collected demographic data, while Session 2 
included an electronic informed consent form for 
participation in the study.

Data Collection
The survey was facilitated using the 

QuestionPro application free version, a web-
based survey tool. Each expert in the panel 
received a link to access the survey rounds. The 
survey included the research question and aim of 
the study on the first web page, followed by the 
survey for ranking the skill list and a comparative 
ranking survey report from the previous round. A 
free text field allowed for general comments and 
suggestions. In case of non-responsive experts 
after two weeks, a follow-up email reminder was 
sent. 

Round 1: Experts were presented with the 
Competency-based undergraduate curriculum 
2019 for the Indian Medical Graduate, comprising 
54 prescribed skills. They were asked to rank 
the skills based on their importance, specifically 
focusing on the most essential procedural skill 
to be taught during the clerkship posting. A 
comprehensive outline of the modified Delphi 
process is depicted in (Figure 1).

Round 2: In the second round, experts were 
allowed to clarify and re-rank the skill list, 

considering the report from the first Delphi 
round. The same rating and analysis procedure 
was followed.

Round 3: For the third round, experts 
were invited to review a detailed report on the 
ranking of skills from the second round. They 
were informed that the expert panel attempted 
to produce the final skill list and were asked for 
their agreement. If there were any disagreements, 
an additional survey round would be conducted.

Data Analysis
The data analysis involved using descriptive 

statistics to describe the demographic 
characteristics of the experts and their responses 
in each round. Frequency data was calculated for 
each item throughout the rounds.

To determine the indicators for selection in 
the next round and provide quantitative feedback, 
descriptive statistics such as mean was calculated. 
SPSS statistical software (version 19, Chicago, IL) 
was used to analyse the percentage of agreement, 
range of ratings (interquartile ratings) and mean.

In line with previous studies, a consensus 
threshold of 80% agreement among the experts 
was set to define consensus. This approach 
ensured a robust level of agreement in determining 
consensus among the expert panel.

Ethical Consideration
Prior to the study, all participating faculties 

were provided with informed consent and 
the option to withdraw at any point. Survey 
responses were treated with confidentiality 
and anonymity, exclusively used for research. 
Faculties were informed in advance that the 
anticipated survey completion time would be 
15 minutes, with some uncertainties regarding 
the specific details of rounds and time frame. 
Ethical clearance (JIP/IEC/2021/054) was 
obtained from the institute on December 15, 
2021, and participant recruitment commenced in  
January 2022.

Results 
Participation in the expert’s panel

The Delphi round of the study took place from 
December 2021 to May 2022, and a total of 22 
experts out of the 30 who were approached agreed 
to participate. The expert panel was diverse, 
comprising 10 pre-clinical educators and 12 
clinicians who were experts in their respective 
fields. Notably, 19 of the experts had significant 
teaching experience, averaging 9 years or more, 
with some having over 10 years of experience.

Importantly, the 22 experts who provided their 
consent and actively participated in the first round Figure 1: Flow chart of the Delphi process.

FIRST ROUND

MCI -cer fiable skill list (54skills)

MODIFIED DELPHI FLOW CHART

Selec on of experts

22 responded out of 30

First round analysis

Responses were condensed to 13
skills =/<80% of agreement

Second Round analysis

Responses were condensed to 6skills

CONSENSUS

Reached on 6 skills to be taught

SECOND ROUND

N=22

THIRD ROUND

N=22

Experts reviewed the final list of skills
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continued their involvement in subsequent rounds, 
ensuring consistency and reliability throughout 
the study. Their consistent engagement allowed 
for valuable insights and opinions to be gathered 
throughout the iterative process.

Overall, the composition of the expert 
panel, their extensive teaching experience, 
practical expertise, and continued participation 
throughout the study greatly contributed to 
the depth and credibility of the findings. The 
demographic characteristics of the expert panel 
who participated in the study are presented in 
Table 1.

Round 1
During the first round of the study, all 22 

experts received a questionnaire containing a 
list of 54 procedural skills outlined in the NMC 
2019 curriculum. 

In round 1, two procedural skills achieved 
100% agreement among the experts, three skills 
achieved 90-99% agreement, and four skills 
achieved 81-89% agreement. Only four skills 
reached a minimum agreement of 80%. Based 
on scoring stability, these 13 skills with 80% 
agreement or higher were included in round 2.

Round 2
In the second round of our study, a panel of 

experts was presented with a set of 13 procedural 
skills for assessment. From this selection, 
experts collectively recognized six procedural 
skills as prime for medical students in achieving 
competence. These skills achieved agreement 
levels of 80% or higher among the panel. 
However, the remaining seven procedural skills 
failed to attain the requisite level of consensus 
among the experts. This discrepancy indicated a 
lack of agreement among the experts regarding 
the relative importance of these skills.

Among the seven skills that lacked consensus, 
six demonstrated comparatively high agreement, 
with consensus levels ranging from 91% to 100%. 

It is worth noting that the skill of bandaging 
achieved a moderate agreement level of 59%, 
while the application of splints and slings 
exhibited notably lower consensus at 27%, 
suggesting discord among the experts regarding 
their significance. The consensus levels for 
the remaining seven skills that did not attain 
consensus were consistently below 80%.

Notably, it was determined that an additional 
list of procedural skills would not be submitted 
for further iteration. Instead, a summary of these 
findings was forwarded to the experts for their 
insights and suggestions in the forthcoming 
round 3 of the study.

Round 3
In round 3, each expert received an 

individual summary of the findings and was 
asked for additional feedback and suggestions. 
Encouragingly, full agreement was reached 
among the experts for all six procedures that 
were identified as essential for teaching (Table 2).

Based on this consensus, the six procedural 
skills was selected for the development of the 
training module. This marks a significant step 
forward in the study, as the identified skills will 
now be integrated into the curriculum to enhance 
the education and training of medical skills which 
is one of the objective of the research protocol 
developed by the authors. Additionally, interclass 
correlation analysis among the experts revealed 
a substantial level of agreement (ICC=0.767), 
indicating high reliability in the assessments or 
variables considered.

Discussion 
The field of medical education is constantly 

evolving, and it is crucial to align skill requirements 
with the needs of medical graduates. This ensures that 
medical students are adequately prepared for their 
future careers and enhances patient care and safety.  
In India, the National Medical Commission 
(6) introduced a competency-based medical 

Table 1: The demographic characteristics of the expert panel who participated in the study
N (%)

Gender Male 16 (72)
Female 6 (27)

Year of experience 5-10 years 9 (40)
10-15 years 9 (40)
More than 15 years 4 (18)

Have been a skill trainer Undergraduate medical students 22 (100)
Postgraduate medical students 20 (91)

Have been skill assessor Undergraduate medical student 20 (91)
Postgraduate medical students 18 (82)

Medical educators Clinicians 12 (55)
Pre-clinical 10 (46)
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education curriculum in 2019, which listed 54 
skills that Indian medical graduates need to be 
taught and certified. However, the curriculum 
does not specify the essential procedural skills 
to be taught during the clerkship posting.

The study aimed to determine the essential 
procedural skills for third-year medical students 
during their clerkship posting. To achieve 
this, a modified Delphi method was used, 
involving three rounds of expert consensus. The 
involvement of clinician experts was important 
as it brought together their teaching experience 
and direct engagement in clerkship activities as 
supervisors. This combination of teaching and 
practical expertise enhanced the credibility and 
applicability of their perspectives. The experts’ 
extensive teaching experience played a vital role 
in shaping the research outcomes, ensuring the 
identified procedural skills were relevant and 
credible. Their expertise also provided valuable 
recommendations for improving medical 
education and training.

Through this process, six procedural skills 
were identified as the most essential for medical 
students. These skills guide clinical supervisors in 
teaching and certifying student skill competency.

The six identified skills represent the most 
basic therapeutic procedural skills that Indian 
medical graduates are expected to competently 
perform. They are considered must-learn 
procedures during the clerkship, as they are 
crucial in surgical and emergency medicine 
postings. By focusing on specific skills, the 
study addresses the limited time available for 
supervised practice in these areas.

The research findings align with the 
recommended skill lists of the UK General 
Medical Council and the US and Canadian 
clerkship Directors of Internal Medicine (CDIM) 
(7, 28). There is consistency in the inclusion of 
four procedural skills and one interpretative skill 

in all three recommendations. This underscores 
the importance of these skills in medical 
education and highlights their relevance for 
medical students during their clerkship.

However, there are also differences in the 
findings. This study found Basic Life Support 
(BLS) as an essential procedural skill with 100% 
agreement among the experts. This aligns with 
the recommendations of the US and Canadian 
clerkship Directors of Internal Medicine and the 
Australian Core Procedural Skill List, (6-8) which 
recognized the importance of BLS training. In 
contrast, the UK GMC graduate outcome list of 
practical skills not include BLS as a specified 
procedural skill. 

Another distinction is the absence of 
interpretative skills in the study findings. 
While interpretative skills are emphasized in 
the recommended skill lists of the UK GMC 
and CDIM, the study focused specifically 
on identifying essential procedural skills. 
Interpretative skills may be covered in other 
components of the medical curriculum or 
developed through other educational activities.

The findings contribute to understanding the 
specific procedural skills that should be prioritized 
and emphasized during the clerkship period. This 
allows for a more targeted approach to teaching 
and assessing procedural competencies, ensuring 
that students develop the necessary skills to 
provide effective patient care (30-32).

It is important to consider the unique context 
of medical education in India. The NMC has 
introduced a competency-based curriculum 
that specifies 54 skills to be taught and certified 
for Indian medical graduates. Comparing the 
identified procedural skills in this study with 
the requirements of the Indian medical education 
system would provide insights into the essential 
skills in the Indian context and ensure that 
medical graduates are well-prepared for their 

Table 2: Results of agreement /disagreement in Delphi rounds
 # Skill List Round #1 Round #2

No. of votes % of agreement No. of votes % of agreement
1 Basic life support 22 100% 22 100%
2 Intravenous Cannulation 22 100% 22 100%
3 Oxygen therapy 21 95% 20 91%
4 Nasogastric tube insertion 21 95% 21 95%
5 Peripheral blood smear interpretation 20 91%
6 Bandaging 19 86%
7 Urinary catheterization 19 86% 20 91%
8 Application of splint and slings 18 81%
9 Obstetrical examination 18 81%
10 Eye irrigation 17 80%
11 Skin biopsy 17 80%
12 Suturing 17 80% 20 91%
13 Insertion of IUD 17 80%
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future practice (6).
By examining the similarities and differences 

between the findings of studies conducted 
in different countries, a comprehensive 
understanding of the evolving skill requirements 
in medical education can be gained. This can 
help tailor educational approaches and ensure that 
medical students receive the necessary training 
to meet the demands of their future careers (24).

The identified skill list from this study can 
serve as a valuable resource for medical science 
teachers and institutes planning to incorporate 
simulation-based skill training into their 
curriculum. By including procedural skills in 
addition to the certifiable skills recommended 
by the NMC, teachers and institutes can enhance 
the focus on practical skills development.

Structured training modules based on the 
essential skill list can be developed, providing 
faculty with a uniform curriculum for teaching 
clinical skills. These modules can be designed to 
be self-contained, comprehensive, and flexible, 
enabling effective simulation (18, 19, 30).

Limitations
Although the modified Delphi technique used 

in this study was conducted in a tertiary teaching 
hospital, its findings are only applicable to similar 
institutions and may not be generalizable to other 
settings.

The list of 13 skills identified in the first 
round of this study only includes those that can 
be performed independently on a manikin, which 
may have limited the inclusion of additional skills 
that are important for medical students to learn.

This study focused specifically on third-
year medical students, and while the identified 
skills are appropriate for pre-clinical and clinical 
phases of medical education, future research may 
need to address the skill needs of other medical 
specialties.

Conclusion
This study provides an important first 

step in identifying essential skills for medical 
students and demonstrates the feasibility of 
using a modified Delphi technique to establish 
consensus for developing specific skill training 
modules. Further research is needed to validate 
and generalize the identified skills for simulation-
based training across a wider range of institutions 
and medical specialties. Medical schools must 
identify essential skills and develop structured 
simulation-based skill modules to ensure the 
competency of all graduating medical students. 
This study provides a starting point for this 
important process.
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