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Abstract

Background: Pathology and microbiology are essential for clinical decision-making, yet medical interns often receive minimal structured training in these
areas. In India, the National Medical Commission (NMC) mandates laboratory medicine exposure during internship, but implementation varies. This study
aimed to develop and evaluate a structured Intern LabMaster Training Program (ILTP) in pathology and microbiology.

Materials and Methods: An interventional study was conducted with sixty MBBS interns assigned to a 2-week laboratory medicine elective. They were
randomly divided into an ILTP intervention group (n = 30) and a control group (n = 30) following the standard internship curriculum. The ILTP included
lectures, hands-on lab sessions, and role-play-based clinical case discussions. All interns underwent pre- and post-training assessments using a 50-item MCQ
test (knowledge), a 10-station OSPE (lab skills), and two OSPE stations for communication skills. Statistical analysis was performed using paired and unpaired
t-tests.

Results: Interns in the ILTP group showed significant improvements after the training in knowledge (54.3% to 82.4%), lab skills (51.6% to 79.8%), and
communication scores (3.2 to 4.5 out of 5; p<0.001 for all), while the control group showed no significant changes. Post-intervention, the ILTP group
outperformed controls in all domains (p<0.001).

Conclusion: A structured pathology and microbiology training module during internship significantly enhances interns’ competencies. Broader
implementation may strengthen clinical preparedness and patient care. Further multi-center research is warranted.
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1. Introduction

The integration of clinical pathology and microbiology into application in real-world clinical settings. As a result, new
medical training is essential for accurate diagnosis and doctors may struggle with appropriate test selection and
effective patient care. These disciplines form the interpretation, which can lead to diagnostic errors.*>
investigative foundation for clinical decision-making.!
However, they are often underrepresented in undergraduate
curricula and internship programs.®

To address this, the National Medical Commission
(NMC) of India introduced the Compulsory Rotating
Medical Internship (CRMI) Regulations in 2021.57 These

Traditional medical internships in India and elsewhere regulations require interns to receive exposure in laboratory
usually lack structured teaching in laboratory medicine. This medicine, including areas such as clinical biochemistry,
creates a gap between theoretical knowledge and its histopathology, = hematology, transfusion  medicine,
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microbiology, and infection control. However, the guidelines
are broad and leave the design of structured teaching modules
to individual institutions.®

Internationally, the need to strengthen laboratory
medicine education is also gaining attention. A 2023 white
paper by the Association of Pathology Chairs in the United
States called for better integration of laboratory training in
undergraduate education.® In many U.S. medical schools,
formal teaching in laboratory medicine remains limited.°
The United Kingdom offers more structured postgraduate
training, but early exposure is increasingly recommended.*!

Despite these efforts, few studies have evaluated
structured laboratory medicine training for interns.
Orientation programs and targeted skills modules have
shown benefits.'> However, to our knowledge, no study has
specifically addressed structured training in pathology and
microbiology for interns. This study aimed to fill that gap.

2. Materials and Methods
2.1. Study objective

The Intern LabMaster Training Program (ILTP) was
developed by the authors to offer structured training in
pathology and microbiology during the internship. The aim
was to enhance interns’ knowledge, laboratory skills, and
communication competencies compared to the standard
internship schedule.

2.2. Study design and participants

This was a single-centre interventional study with a parallel
control group, conducted over six months at a tertiary-care
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teaching hospital in Bihar, India. Sixty MBBS interns who
opted for a two-week elective posting in laboratory medicine
were enrolled consecutively. Participants were randomized
into two groups using concealed chits: thirty interns were
assigned to the ILTP group and thirty to the control group.
Written informed consent was obtained from all participants.
The study was approved by the Institutional Ethics
Committee.

2.3. Intervention: ILTP module

Interns in the ILTP group underwent structured training over
ten working days. The module included case-based lectures
on core topics in pathology and microbiology, hands-on
practical sessions, and clinical case discussions integrated
with role-play exercises. Practical training involved
supervised performance of diagnostic procedures such as
smear preparation, FNAC, blood grouping, and culture
interpretation. Daily clinical case discussions demonstrated
the application of laboratory findings to patient care. Role-
plays simulated real-life communication scenarios such as
conveying lab results, counseling for tests, and handling
critical values.

2.4. Control group

Interns in the control group followed the standard curriculum.
They observed routine laboratory processes and performed
tasks as instructed but did not receive structured teaching,
case discussions, or communication training. The allocation
of students in each stage is shown in Figure 1.

Enrollment

Assessed for eligibility (n = 60)

Excluded (n = 0)

[ Randomized (n = 60) |

JL Allocation ) y
Allocated to intervention group (n = 30) Allocated to control group (n = 30)
e Participated in pre-test « Participated in pre-test
e Training with ILTP Module e Training by traditional method
Follow-Up
L J
Participated in post-test (n = 30) Participated in post-test (n = 30)
No loss in follow up No loss in follow up
v Analysis
Analysed (n = 30) Analysed (n = 30)

Figure 1: Flowchart of participant allocation and study flow from enrolment to analysis
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2.5. Assessment of outcomes

All interns were evaluated before and after the posting using
a consistent assessment protocol. Knowledge was tested
using a 50-item multiple-choice questionnaire (maximum
score 50). Laboratory skills were assessed using a 10-station
Objective Structured Practical Examination (OSPE) with a
maximum score of 40. Communication and attitude were
assessed through two OSPE stations involving simulated
scenarios, with a total score of 10. Identical pre- and post-
tests were used for all participants, with consistent assessors
and validated instruments.

2.6. Data analysis

Data were entered into Microsoft Excel and analyzed using
GraphPad Prism 9.5.0. Paired t-tests were used to compare
pre- and post-test scores within each group. Unpaired t-tests
were used to compare score changes between groups. A two-
tailed p-value of less than 0.05 was considered statistically
significant. All participants completed the study, and no
adverse events were reported.

3. Results

At baseline, both ILTP and control groups had comparable
scores across knowledge, skills, and communication
domains, with no statistically significant differences (Figure
2).

After the two-week posting, the ILTP group showed
marked improvement in all areas. Knowledge scores
increased from 54.3% to 82.4%. Laboratory skill scores rose
from 51.6% to 79.8%. In contrast, the control group showed
minimal change, with knowledge scores increasing from
53.8% to 56.2% and skill scores from 50.9% to 53.4%. The

ILTP group showed significant improvement in
communication scores, rising from 3.2 to 4.5 per station,
while the control group showed no meaningful change; 28 of
30 ILTP interns improved across all domains compared to 8
of 30 in the control group.

4. Discussion

This study developed and evaluated a structured pathology
and microbiology training module, the Intern LabMaster
Training Program (ILTP), for medical interns. Interns who
underwent the ILTP showed significant improvements in
knowledge, laboratory skills, and communication abilities
compared to those in routine postings. These findings show
that even a brief, structured intervention during internship can
address key gaps in laboratory medicine training.

The gain in knowledge test scores among ILTP interns
highlights that essential pathology and microbiology
concepts were not adequately retained or clinically
contextualized during undergraduate training. This module
helped interns connect theory with practical application. Our
results are in line with previous studies showing structured
modules can enhance learning,*® such as case-based learning
in  microbiology and online modules for diagnostic
reasoning.41%

ILTP interns significantly improved in practical tasks
like blood grouping, slide interpretation, and FNAC
preparation. In contrast, control group interns showed
minimal change. This reinforces the importance of “learning
by doing” in lab-based disciplines. Prior research has shown
that structured training for clinical staff improves diagnostic
accuracy and reduces errors.*628 Qur findings support these
results in the context of early-career doctors.
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Figure 2: Comparison of mean pre-test and post-test scores (in percentage of maximum) for the intervention group versus

control group across three competency domains
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A notable feature of ILTP was the inclusion of
communication and professionalism within a technical
module. Role-play exercises in lab contexts improved interns'
ability to explain tests, give feedback, and communicate
results clearly. Communication OSPE scores improved
significantly in the ILTP group. This aligns with earlier
studies where interns trained with demonstration—
observation—performance methods improved communication
and confidence.%%

These results support the integration of pathology and
microbiology into structured internship modules. Our module
aligns with the goals of competency-based medical education
(CBME),?* emphasizing measurable learning outcomes in
knowledge, skills, and attitudes. ILTP also provides a
practical way to implement the National Medical
Commission’s requirement for laboratory medicine exposure
during internship.

Similar concerns about undertraining in lab medicine
exist internationally. In the U.S., formal lab medicine
teaching is often limited. A 2023 white paper by the
Association of Pathology Chairs called for stronger
integration of lab medicine into medical training.?? Our study
adds evidence from a resource-limited setting and shows that
such integration is feasible, effective, and scalable. In
countries like the UK, lab medicine is emphasized during
undergraduate training.?® Early exposure through internship
could help clinicians use diagnostic tools more effectively.?
Our module could serve as a model for adaptation in similar
global settings.

5. Strengths and Limitation

The study used a prospective design with a control group,
objective assessments (MCQs and OSPEs), and pre-post
comparison. The module was comprehensive yet feasible,
using in-house faculty and resources. It was delivered without
the need for expensive infrastructure, making it replicable in
similar settings. This was a single-institution study with a
small sample. Results may vary in different settings. Also, we
measured outcomes only immediately after the posting. The
long-term retention of knowledge and skills remains
unknown. Some subjectivity in communication OSPEs may
have influenced scores. Motivation bias in the ILTP group
may have contributed to better performance. Lastly, we did
not measure impact on real patient outcomes, though this
would be valuable in future studies.

6. Conclusion

Internship is a crucial period to strengthen practical and
professional competencies. This study shows that a focused
module in laboratory medicine can produce measurable
improvements in knowledge, skills, and communication.
ILTP offers a feasible, scalable model to enhance clinical
training and diagnostic literacy. With minimal resources, it
delivers significant educational value. Wider implementation

and further evaluation are encouraged to ensure that all future
physicians are well-equipped to use laboratory services
effectively in patient care.
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