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Background: The Oman Medical Specialty Board (OMSB) Internal Medicine Residency Program addressed challenges like fatigue,
burnout, and academic stress by implementing programmatic changes. These interventions aimed to improve certification exam pass rates,
scholarly productivity, and work-life balance, ultimately enhancing academic performance and resident well-being within the program.
Objective: To evaluate the impact of four integrated programmatic interventions—reduced duty hours (24-hour to 12-hour shifts),
restructured academic days, simulation-based workshops, and enhanced research mentorship—on academic performance, scholarly
productivity, well-being, and resident satisfaction in an IM residency program.

Methods: A mixed-methods study was conducted in the OMSB IM Residency Program during the 2022/23 academic year.
Interventions included: (1) restructuring Internal Medicine Academic Days (IMAD) into full-day structured learning incorporating
dedicated lectures (8 am-1 pm) and simulation-based workshops (1-3 pm), (2) reducing duty hours from 24-hour to 12-hour shifts, and
(3) enhancing research training and mentorship. The quantitative component analyzed 78 residents in the pre-intervention period and
114 residents in the post-intervention period, measuring OMSB Part 1, Part 2, and Objective Structured Clinical Examination (OSCE)
pass rates, as well as annual peer-reviewed resident publications. Independent z-tests compared outcomes between periods (p < 0.05).
The qualitative component included semi-structured interviews with 13 purposively selected residents (third and fourth-year trainees),
analyzed using Braun and Clarke’s thematic framework.

Results: Part 2 exam pass rates significantly improved (85.0% to 98.0%, p = 0.014), and resident publications doubled (10.5 to 21.0
annually, p = 0.007). Interviews revealed reduced fatigue, better work-life balance, and improved satisfaction with academic days and
simulations. However, concerns were raised regarding scheduling conflicts and continuity of care.

Conclusion: Structured educational and wellness-focused interventions improved academic outcomes, scholarly output, and resident
well-being. These findings support integrating similar strategies into residency programs, though further research is needed to assess
long-term sustainability and broader applicability.

Keywords: residency training, programmatic interventions, academic performance, resident well-being, simulation workshops,
scholarly productivity

Background

Over the last few decades, there has been a shift in medical education toward competency-based frameworks as defined
by the Accreditation Council for Graduate Medical Education (ACGME) in the United States."” The ACGME identifies
six core competencies: professionalism, patient care, medical knowledge, interpersonal and communication skills,
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system-based care, and practice-based learning and improvement. Recently, the ACGME has introduced milestones to
guide progression and development aligned with these core competencies.” However, several challenges impede the
effective implementation of competency-based graduate (ie. specialty, residency) medical education, including the
evaluation of certain competencies (eg., system-based practice) and the need for flexible timeframes to achieve these
goals."*

Residency programs face a range of obstacles that hinder the achievement of optimal training outcomes. Fatigue
remains one of the most prominent issues negatively impacting residents’ overall well-being and academic performance.’
Similarly, burnout represents a substantial threat to residents’ mental and emotional resilience.® Balancing professional
commitments with personal life continues to be a major challenge, compounded by pressures to engage in scholarly
activities such as research and publication.” Additionally, preparing for certification examinations demands strategic
preparation and consistent dedication.® Addressing these multifaceted challenges is crucial for optimizing residency
training programs’ outcomes and overall success.

While individual interventions show promise, evidence suggests that comprehensive, multi-faceted approaches are
most effective for promoting resident well-being and educational outcomes. Goldman et al (2018) developed an
intervention framework demonstrating that programs addressing duty hours, fatigue management, well-being support,
and educational quality simultaneously achieve better outcomes than single interventions.” This comprehensive approach
requires commitment from both programs and institutions to prioritize physician well-being, ensure protected time with
patients, minimize non-physician obligations, and provide residents with access to support services.”

Tariq et al, in a study conducted in Pakistan, modified work hours and introduced structured educational activities
such as Residents’ Hour, Residents’ Slide Session, Grand Rounds, Journal Clubs, and Clinicopathological conferences'’
These interventions improved postgraduate examination pass rates from 59.2% to 86.4%.'° Similarly, Murakami et al, in
a study conducted in Japan, demonstrated the benefits of combining simulation-based education and peer-assisted
learning in enhancing residents’ satisfaction and knowledge retention during emergency duties, though no significant
differences were noted in clinical performance.''

The Oman Medical Specialty Board (OMSB) manages 18 postgraduate residency training programs in Oman,
including a four-year Internal Medicine (IM) Residency Training Program accredited by the ACGME. With
a commitment to ensuring training excellence, the OMSB regularly evaluates the knowledge, skills, and attitudes of
approximately 570 residents to ensure that individual residents are progressing satisfactorily and meeting the required
competency standards for their respective training levels.'?

The performance of the IM Residency Program is reviewed annually by the Program Evaluation Subcommittee, with
periodic reviews by OMSB and ACGME. Data for these reviews are collected through surveys from trainers and trainees,
academic records, reports, and assessments of residents’ scholarly achievements. Key areas for improvement include
certification exam pass rates, scholarly performance, and managing residents’ fatigue and work-life balance. High OMSB
exam failure rates were noted. Burnout and fatigue were highlighted due to excessive workload, prolonged duty hours,
and insufficient recovery time, negatively impacting well-being and learning. Limited research engagement was also
identified, with residents facing challenges in publishing their projects due to lack of structured mentorship, time
constraints, and unclear research guidance.

To address these concerns, the OMSB IM Residency Program implemented a series of targeted interventions during
the 2022/23 academic year. Prior to restructuring, academic days were conducted on a weekly basis (1-3 pm) at the
training sites. However, these sessions lacked protected time and were scheduled alongside other clinical work, resulting
in poor attendance and inconsistent participation. Additionally, these sessions were delivered by faculty without
a comprehensive, structured curriculum. The program restructured these into dedicated, full-day Internal Medicine
Academic Days (IMAD) with protected time, clearly defined learning objectives, and comprehensive content including
lectures, case-based problem-solving sessions, simulation workshops, and dedicated sessions on research methods,
wellness, and leadership development.

Despite the growing body of evidence supporting individual interventions, significant gaps remain in the literature.
Few studies have simultaneously evaluated the impact of comprehensive programmatic interventions on multiple out-

come domains including academic performance, scholarly productivity, resident well-being, and satisfaction.”'?
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Additionally, most research on residency interventions has been conducted in Western contexts, with limited evidence
from Middle Eastern residency programs. Furthermore, while duty hour restrictions and educational interventions have
been extensively studied, long-term sustainability of comprehensive interventions and their broader applicability across
diverse settings remain unclear. Finally, qualitative research exploring residents lived experiences with programmatic
changes is limited, particularly in non-Western educational contexts.

The Oman Medical Specialty Board (OMSB) Internal Medicine (IM) Residency Program, accredited by the ACGME,
identified specific performance gaps that prompted this comprehensive evaluation. These included: (1) historically high
certification exam failure rates, particularly in OMSB IM Part 1 and Part 2 examinations; (2) limited scholarly
productivity with few residents publishing in peer-reviewed journals; and (3) resident reports of fatigue, burnout, and
poor work-life balance. To address these interconnected challenges, the program implemented a comprehensive inter-
vention package combining reduced duty hours (from 24-hour to 12-hour shifts), restructured academic days, simulation-
based learning, and enhanced research support. This study was conducted to systematically evaluate whether these
programmatic changes could simultaneously improve academic outcomes, scholarly productivity, and resident well-
being—outcomes that are rarely evaluated together in the literature, particularly in Middle Eastern medical education
contexts.

Methods

Study Design

This study adopted a pragmatic research paradigm focused on practical solutions and real-world outcomes. We employed
a mixed-methods approach combining quantitative methods (examination pass rates and publication metrics) with
qualitative methods (semi-structured interviews). The integration of methods occurred at the design level (concurrent
data collection), analysis level (separate statistical and thematic analysis), and interpretation level (synthesis of findings).
This approach enabled triangulation of findings to comprehensively evaluate the programmatic interventions’ impact on
academic performance, scholarly activities, well-being, and work-life balance.

Programmatic Interventions
The IM Residency Program implemented targeted programmatic changes during the 2022/23 academic year to address
several identified challenges. These interventions aimed to enhance academic performance, reduce fatigue, and promote
scholarly activities, while fostering a better work-life balance among residents. These changes included:

The programmatic interventions included the following four main components:

1. Internal Medicine Academic Days (IMAD): IMAD sessions are conducted weekly on Mondays, with residents
divided into four groups by training level (R1+R2 Groups A and B; R3+R4 Groups A and B). Each resident
attends one IMAD per academic block (4 weeks). Each full-day session includes: (a) Dedicated lectures and case-
based problem-solving (8 am-1 pm) covering clinical skills, research methods, wellness, and leadership; and (b)
Simulation-based workshops (1-3 pm) for clinical skill development. Content is recorded and made available on
the Tebyan academic platform for asynchronous access. The IMAD curriculum includes integrated exam prepara-
tion activities designed to enhance residents’ readiness for OMSB certification examinations. These activities
include faculty-led board review sessions, regular quizzes, and mock examinations. Board reviews are structured,
faculty-led sessions that focus on high-yield topics and key content areas covered in the OMSB certification
examinations (OMSB IM Part 1, Part 2, and OSCE). Routine multiple-choice questions (MCQs) aligned with
ongoing education are administered, and mock examinations familiarize residents with board exam formats and
enhance both clinical skills and confidence. The IMAD employs a blended pedagogical approach combining, case-
based problem-solving discussions, and simulation-based active learning, ensuring that residents engage in active
learning and collaborative problem-solving rather than passive knowledge reception.

2. Reduced working hours: Working hours were restructured from 24-hour continuous shifts followed by one day off
to a maximum of 12-hour shifts with increased frequency of days off, while maintaining similar total weekly
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working hours (3545 hours per week). The program identified peak-demand clinical periods and adjusted the
frequency and distribution of on-call duties accordingly. For night-shift coverage, residents work two consecutive
night shifts in rotation, ensuring adequate staffing while maintaining protected rest periods.

3. Research training and support: To promote research and scholarly activity, the program redesigned the research
manual. Previously, the manual focused on stating program requirements and completion criteria. The redesigned
manual now provides comprehensive, step-by-step guidance covering research idea selection, proposal writing, data
analysis, manuscript preparation, and publication processes. The program also introduced dedicated IMAD sessions
on research proposal and manuscript writing with structured mentorship and expert feedback. Residents are encour-
aged to participate in local and international conferences and contribute to peer-reviewed journals. Recognition of
scholarly contributions is provided through certificates awarded at the annual Internal Medicine Research Day.

Setting

The study was conducted within the OMSB IM Residency Program, a four-year postgraduate training program accredited
by the ACGME in the United States. The program accommodates up to 30 residents per training level (Residency year
1-4: R1, R2, R3, R4), with a total capacity of 120 residents across the program. Its curriculum integrates rigorous
academic, clinical, and research training through the four main programmatic interventions: structured IMAD with
integrated simulation-based workshops, reduced working hours, and enhanced research training and support, preparing
residents for comprehensive IM practice.

Quantitative Component

The quantitative analysis included 78 residents in the pre-intervention period (2020/2021 and 2021/2022 academic
years), representing the total resident population in the OMSB IM Residency Program prior to the intervention. In
the post-intervention period (2022/2023 and 2023/2024 academic years), 114 residents were active in the program,
reflecting program growth and expansion during this period. For OMSB examinations, only first-time exam takers
were analyzed to ensure consistency across the dataset. This approach minimized potential bias from repeat test-
takers, who may have had varied levels of prior exposure and preparation, ensuring a fair and reliable comparison
of academic performance before and after the interventions. Research productivity data were retrieved from the IM
office and supplemented by conducting a comprehensive PubMed search using initials (first and last name) and
affiliations (OMSB) to capture all publications by residents included in this study. Descriptive statistics were
calculated for performance metrics, including OMSB IM Part 1, Part 2, and OSCE pass rates, as well as the
number of peer-reviewed journal publications per year, before and after the intervention. Independent z-tests for
proportions were used to compare pass rates between groups. Statistical significance was set at p < 0.05. Statistical
analyses were performed using STATA version 17.0 (STATA Corporation, College Station, TX, USA).

Qualitative Component

The qualitative component was designed to align with the study’s primary objectives by exploring residents’ experiences
with recent programmatic changes and their perceived effects on academic performance, scholarly productivity, well-
being, and satisfaction. This qualitative analysis complements the quantitative findings by providing a deeper under-
standing of how residents experienced the interventions and their impact on training outcomes.

Residents were purposively selected using the following criteria: representation across different training levels (R3
and R4), both genders, and varying family structures and life circumstances. An interview guide was used, piloted on
three residents excluded from the study, and the interview guide was finalized ensuring question validity and accuracy
through input from the research team and is provided in (supplementary material 1).

One-on-one, in-person semi-structured interviews were conducted by an independent research assistant trained
explicitly for the task and uninvolved in the programmatic changes. All interviews were recorded and transcribed
using Otter.Al (Otter.Al, California, United States). These transcriptions were later corroborated for accuracy.

Qualitative data were analyzed using Braun and Clarke’s six-phase thematic analysis framework, employing an
inductive approach. The analysis process involved the following steps: (1) Familiarization: Researchers became familiar
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with the data through repeated reading of transcripts and initial note-taking. (2) Initial coding: Systematic, line-by-line
coding of interesting features across the entire dataset, generating initial codes that were data-driven and inductive. (3)
Theme development: Collating codes into potential themes and sub-themes that captured meaningful patterns related to
the study objectives. (4) Theme review: Reviewing and refining themes to ensure they were coherent, distinct, and well-
supported by the data. (5) Theme definition and naming: Clearly defining each theme and assigning descriptive names.
(6) Report production: Selecting compelling illustrative quotations and writing the analysis report.

A review of interview transcript was conducted until new interviews ceased to uncover new insights. Following the
first three interviews, we performed a preliminary thematic analysis using Braun and Clarke’s framework, which included
familiarization with the data and initial coding."*

The research team reviewed and refined the initial codes, themes, and sub-themes iteratively. This process produced
an initial thematic map, which guided the analysis of subsequent interviews, with revisions made in a recursive manner
throughout the data analysis. All interviews were coded and analysed by a research team member. Final themes were
supported by illustrative quotations and detailed textural descriptions, with structural descriptions exploring underlying
patterns.

Ethics
Residents in their third or fourth year of training, who had experienced the programmatic changes, were invited to
participate by S.B.

Informed consent was obtained from all participants, allowing for the publication of anonymized responses and direct
quotes. Residents provided written informed consent in person at the training sites before interviews began. They were
informed that participation was voluntary, they could withdraw at any time without penalty, and their responses would
remain confidential and anonymous.

This study was conducted in accordance with the principles outlined in the Declaration of Helsinki and adheres to
ethical guidelines for research involving human participants. The study received ethical approval from the Research and
Innovation Committee of the Oman Medical Specialty Board (Ref. No.:RIC/03/2024).

Results

Characteristics of Interview Participants

A total of 13 residents participated in the qualitative interviews. The sample included residents from different training
levels, with 8 R3 residents (third-year residents) representing, 5 R4 residents (fourth-year residents). Gender representa-
tion included 7 female residents,6 male residents. Participants ranged in age from 28 to 37 years, with a mean age of
approximately 31 years. Regarding marital status, 7 residents were married, including those with children ranging from
infants to school-age, 6 residents were single. Of the residents with confirmed parental status, five had children while
three did not.

Quantitative Analysis
The quantitative analysis compared outcomes between the pre-intervention period (2020/2021 and 2021/2022, n=78
residents) and the post-intervention period (2022/2023 and 2023/2024, n=114 residents). The increase in resident
numbers from 78 to 114 reflects program growth and expansion during the study period (Table 1 and Figure 1).

The intervention led to notable improvements in several areas. The pass rate for OMSB IM Part 1 remained stable, with
a slight increase from 70.0% (95% CIL: 54.6-81.9%) pre-intervention to 77.2% (95% CI: 64.8-86.2%) post-intervention
(p=0.25). However, the OMSB IM Part 2 pass rate showed a significant improvement, rising from 84.0% (95% CI:
65.3-93.6%) to 97.3% (95% CI: 86.2-99.5%) post-intervention (p=0.01). Additionally, OSCE pass rates increased from
90.0% (95% CI: 69.9-97.2%) to 100.0% (95% CI: 90.4-100.0%) post-intervention (p=0.05). Furthermore, the number of
publications in peer-reviewed journals where residents contributed per year doubled from 10.5 to 21 (p=0.01), indicating
enhanced scholarly activity (Table 2).
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Table | Comparison of Oman Medical Specialty Board (OMSB) Examination Pass Rates and Publication Metrics Before and After Programmatic Interventions

Academic Number of Number of OMSB IM Number of Number of OMSB IM Number of Number of OSCE | Total Number

Year Residents SAT Residents Pass Part | Pass | Residents SAT Residents pass Part 2 Pass | Residents SAT Residents Pass | Pass of Publications
(OMSB IM Part 1) (OMSB IM Part 1) Rate (OMSB IM Part 2) (OMSB IM Part 2) Rate Residents (OSCE) (OSCE) Rate per Year

2020/21 18 I 0.6l 15 12 0.80 I I 1.0 9

2021/22 22 17 0.77 10 9 0.90 9 7 0.78 12

2022/23 30 22 0.73 12 12 1.00 12 12 1.0 23

2023/24 27 22 0.8l 25 24 0.96 24 24 1.0 19

Notes: Number of included residents: Pre-intervention period (2020/2021 and 2021/2022): n=78 residents Post-intervention period (2022/2023 and 2023/2024): n=114 residents.
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—— OMSB part 1 Examination
.81 —— OMSB part 2 Examination
—— OMSB Clinical Examination
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T T T T
2020/21 2021/22 2022/23 2023/24
Academic Year

Figure | Trends in Oman Medical Specialty Board (OMSB) Examination Pass Rates Across Academic Years (2020/21-2023/24).
Notes: Sample sizes represent first-time exam takers per academic year: 2020/21 (n=18 for Part |, n=15 for Part 2, n=11 for OSCE), 2021/22 (n=22 for Part I, n=10 for
Part 2, n=9 for OSCE), 2022/23 (n=30 for Part |, n=12 for Part 2, n=12 for OSCE), 2023/24 (n=27 for Part |, n=25 for Part 2, n=24 for OSCE).

Qualitative Analysis

Qualitative analysis of feedback from IM residents identified common themes which related to the perceived positive and
negative effects of the interventions on their wellbeing, work-life balance, academic performance, and professional
development. These are outlined below.

Academic Performance

Residents consistently reported that the shift from a half academic day to a full academic day enhanced their learning
experience considerably, primarily by offering dedicated, uninterrupted time for education. This change allowed them to
focus better on learning without the constant pull of clinical duties. As one resident noted:

Having a full day made us learn better and be more prepared.

The structured, distraction-free environment of the full academic day was particularly appreciated. Another resident
shared:

We now have a full day and usually we know what our objective is... we are free to focus.

A key improvement was the timing of academic sessions. Previously scheduled in the late afternoon or after work hours,

half-day sessions often conflicted with clinical responsibilities and were attended when residents were already fatigued.

Table 2 Comparison of Performance Metrics Before After Implementation of the Programmatic Interventions

Metric Before Intervention After Intervention p-value

Mean pass rate OMSB Part | examination 70.0% (95% Cl: 54.6-81.9%) | 77.2% (95% Cl: 64.8-86.2%) 0.25

Mean pass rate OMSB Part 2 examination | 84.0% (95% Cl: 65.3-93.6%) | 97.3% (95% Cl: 86.2-99.5%) 0.01

Mean pass rate OMSB Clinical examination | 90.0% (95% Cl: 69.9-97.2% 100.0% (95% CI: 90.4-100.0%) | 0.05

Mean number of Publications 10.5 21.0 0.01
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One resident reflected:
When it was half day, it was by the end of the day when we were already exhausted.

In contrast, with sessions now scheduled in the morning, residents felt more mentally prepared and engaged:
From morning when we’re fresh... we’re eager to learn.

Residents described the previous half-day format as being frequently interrupted, particularly for junior residents:

It was full of interruptions, especially when you are an R1 [first year resident] ... you are the first encounter with the nurses and
the patients.

This issue was greatly reduced in the new format:
You go there, and you can even switch off your phone... no more interruptions from the hospital.

The positive impact on academic performance and participation was another common theme. Residents reported better
attendance, improved engagement, and stronger decision-making skills. One participant observed:

My attendance was poor when it was a half day... now the attendance is better, and the material quality has improved.

The full academic day also introduced a varied and engaging learning environment, including lectures, simulation

sessions, and interactive workshops. One resident described the structure:
From eight we’ll start Lecture Series... later we’ll have simulations some of the weeks, which is really good.

Beyond the academic perspective the intervention also had a positive impact on resident well-being. Residents felt the

program had become more supportive of their mental and physical health:
The program is more supportive now... the environment is healthier.

Finally, the full academic day facilitated stronger social and professional relationships, offering more opportunities for
interaction and collaboration:

It has both educational and social benefits... it improved all relationships together.

Residents widely recognized the value of simulation sessions and hands-on workshops in improving their clinical

performance, procedural confidence, and preparedness for real-life scenarios. These sessions were described as closely

mirroring real-world situations, helping residents gain both technical skills and mental readiness for acute care settings.
One resident summarized this impact by stating:

Simulation sessions are great—they simulate whatever we face in reality.
Another highlighted how these activities translated into better performance during critical times:
Learning these techniques and doing hands-on sessions improved our work during on-calls and stressful times.
The sessions were also credited with increasing residents’ confidence:
They made us more confident during procedures and helped us do them better.
Furthermore, the simulations helped residents feel more equipped to handle emergencies and critically ill patients:
The simulations of stressful and crashing patients were really helpful in preparing us for those real situations.

Overall, these reflections suggest that simulation-based education significantly enhanced clinical readiness, reduced
anxiety during high-pressure encounters, and strengthened procedural competence.
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Scholarly Productivity
Residents emphasized the positive impact of enhanced research support, particularly the introduction of dedicated
research sessions during academic days and the redesign of the research manual. These changes were seen as making

research more accessible and organized, especially for new residents.

One Resident Shared

The redesigned research manual made it very easy to find a supervisor. Trainers posted their topics, and you could sign up,
which exposed us to a variety of research areas.

Residents also appreciated the targeted research skills training integrated into the academic program:
We had sessions on how to write a manuscript, critical appraisal, and how to validate research questions—it helped me a lot.
This structured support was especially valued by newer residents:

The new Rls are lucky—they have clear guidance on how to write proposals, do analysis, and prepare manuscripts. These

sessions are essential in residency.

However, the research matching system, where incoming residents are paired with consultants based on pre-set topics,
received mixed feedback. Some felt it limited flexibility and ownership:

When I was an R1, I approached a consultant myself and we created a title. Now they just get matched with projects the
consultants want to do.

Residents also pointed out areas needing improvement, particularly in the timing and structure of research activities:
It’s scheduled very wrong—we don’t get the full benefit, and it definitely still needs improving.

It’s good overall, but there should be more emphasis on data collection and analysis.

Well-Being and Satisfaction

A prominent theme among residents was the positive impact of reducing duty hours from 24-hour to 12-hour shifts,

particularly in relation to fatigue, mental well-being, work-life balance, academic performance, and patient safety.
Residents consistently described 24-hour calls as exhausting and mentally taxing. One remarked,

The 24-hour duty is more hectic.

The shift to 12-hour duties was seen as relieving both physical and emotional burden, with residents reporting more time
for rest, family, and studying. One resident noted,

We have much more time for studying and family time.
Another emphasized the reduction in fatigue and improved focus:
With the shortened duty calls, the fatigue is much less.
The psychological benefits were also highlighted:
Mentally, it’s a lot more relaxed, less stress, more time for socializing.
In terms of academic performance, residents felt better equipped to concentrate and prepare for exams:
It helps improve academic performance in different ways.

We’re able to make decisions in a good amount of time because we’re not exhausted.
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The impact extended to patient care and safety, as reduced fatigue was perceived to enhance attentiveness and reduce
medical errors. One resident reflected:

Patient care has improved—you’re giving these doctors a 50% reduction in the time and more focus on their patients.
Another shared a critical incident illustrating the risks of exhaustion under the previous 24-hour model:

I gave a patient potassium, and he had advanced kidney disease. The next day, his potassium level was almost seven—it was

really dangerous.

Despite overall satisfaction with the reduced shifts, some residents expressed concerns about team dynamics, continuity
of care, and workload distribution—particularly with the introduction of the night floater system. One resident explained:

This year, because of the night floater and double shift system, we had fewer residents during working hours as some were on
night call.

Others noted mixed experiences regarding continuity of care and handovers. One resident expressed a preference for the
continuity offered by longer shifts, stating:

“For me, I like to have control of my 24 hours to minimize the handover time,” indicating a preference for continuous
patient care management over the new fragmented shift system.

Some residents felt that communication and teamwork had improved under the new system:

Actually, it improved the team dynamics. There’s more communication and better organization than before.

Overall, the reduction in duty hours was viewed as a beneficial intervention that improved well-being, academic
engagement, and patient care. However, a nuanced perspective emerged, with some residents—particularly seniors—
valuing longer shifts for continuity, and others highlighting operational challenges related to team structure and on-call
coverage.

As part of the restructured Internal Medicine Academic Days (IMAD), residents participated in integrated exam
preparation activities including faculty-led board review sessions, regular quizzes, and mock examinations. Residents
shared generally positive feedback regarding these exam preparation strategies, particularly the board reviews, quizzes,
and mock exams, which were introduced as core components of the academic restructuring. These tools were seen as
instrumental in orienting residents to exam content, identifying knowledge gaps, and building confidence ahead of high-
stakes assessments.

Board review sessions were widely valued for highlighting key topics and helping residents focus their study efforts.
As one resident explained:

Board reviews help us to orient ourselves on the most important topics to study, and they supported our preparation very much.
Others emphasized the benefit of repetition and structured review:

It was very helpful to go through the board review last year—attending it the first time and reviewing it again a second or third
time helped a lot.

However, some residents raised concerns about session length and delivery, suggesting the format could be improved:

I’'m not a fan of the current board review sessions. They are too long and often not finished. They should be condensed and
more structured.

There was strong consensus on the need to record sessions to improve accessibility for residents on duty:
They need to be recorded and held regularly. If they’re limited to three hours and accessible anytime, that would help everyone.
Regular quizzes were appreciated by many residents for promoting self-assessment and consistent study habits:

Quizzes are really good—they give me insight into where I stand and what I need to study more.
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Even when we were tired, quizzes encouraged us to keep reading.
However, not all residents found quizzes as beneficial. One shared a more individual preference:

I didn’t benefit much from quizzes. I found them stressful. Maybe allowing residents to study in their own preferred way would
be better.

Mock exams received unanimous praise for simulating the exam environment and familiarizing residents with question
types. As one participant stated:

Mock exams were very useful—they helped a lot in exam preparation and reduced anxiety about the real test.

Unlike the positive perceptions of research support, feedback on professional development sessions was less favorable.
Residents felt these sessions were often too general and not practically helpful, with some needing to seek individual
support to get their questions answered. As one participant noted:

These sessions were not very beneficial. I still had to go one-on-one to the research people and ask the same questions again.

Residents consistently reported that the programmatic interventions, especially the shift to 12-hour duty schedules, had
a positive effect on their mental, emotional, and physical well-being. Despite some increase in the number of on-call
days, residents described feeling less stressed and more in control of their time.

One Resident Noted

Physically and emotionally, I feel much better now.

Another Shared

Even with more on-calls, the stress has been less.

Time for rest, family, and personal life significantly improved, leading to better work-life balance and reduced burnout:
With the 12-hour shift, I have more free time. I can now visit my parents and have time for myself.
Social time is much better—we still have time to meet our family and practice hobbies before our shifts.

Residents also described improved time management and academic performance, suggesting that the reduction in fatigue
had spillover benefits in other areas:

My stress has significantly reduced, and my time management has improved with the changes in duty hours.
It helped in academic performance and studying.

Finally, several participants expressed overall satisfaction with the interventions, emphasizing the broader impact on their
quality of life:

This is affecting our personal life positively.

Mentally, it’s more relaxed, less stress, and more time for family and socializing.

Discussion

This mixed-methods study assessed the impact of a comprehensive programmatic intervention on Internal Medicine
residents, focusing on academic performance, scholarly productivity, well-being, and satisfaction. The intervention led to
stable pass rates for OMSB IM Part 1, while OMSB IM Part 2 and OSCE pass rates showed significant improvements.
Scholarly productivity, as measured by peer-reviewed publications, increased substantially. Qualitative findings high-
lighted residents’ perceived improvements in well-being, work-life balance, and overall satisfaction with the program.
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Key elements valued by residents included protected academic time, simulation-based learning, reduced duty hours, and
enhanced research support. However, some concerns were raised about team dynamics and continuity of care under the
new shift system. The study uniquely integrates academic performance, well-being, and scholarly activities to evaluate
residency training holistically. It emphasizes innovative interventions like 12-hour shift rotations and academic days,
balancing educational and clinical demands. By focusing on residents lived experiences, the study adds a humanistic
perspective often missing in quantitative research. Situated within an accredited program in Oman, it offers valuable
insights into regional residency training challenges and solutions.

Prior research on residency interventions is sparse but indicates potential benefits from approaches such as structured
reading and remedial programs to enhance exam performance, increasing interprofessional familiarity to boost team
performance and communication, and shared decision-making training to enhance knowledge and attitudes.'>'®
Additionally, burnout reduction techniques such as work-hour restrictions, self-care workshops, wellness initiatives
incorporating peer support, and research productivity enhancements through leadership roles and structured curricula
are effective.'”'*

The quantitative analysis revealed notable improvements post-intervention, with OMSB IM Part 2 pass rates

improving significantly and non- statistically significant improvement in OMSB IM Part 1 and OSCE examinations.

Academic Performance and Scholarly Activities
In the OMSB Internal Medicine Residency Program, improvements were noted in historically high failure rates, likely
due to structured academic days, board review sessions, regular assessments, and simulation-based training. Reduced
duty hours may have lessened fatigue, enhancing study and exam preparation. These findings highlight the importance of
structured training, optimized duty hours, and educational reforms in enhancing certification outcomes and resident
competency. Future studies should evaluate the long-term impact of these interventions and explore further refinements.

The intervention, including the revision of the research manual, dedicated lectures on conducting research, mentor
support, and a program emphasis on publication, led to a remarkable improvement in the number of publications in peer-
reviewed journals. Enhancing scholarly activities in training programs is crucial for developing research skills and
academic productivity. Key strategies include a structured research curriculum with dedicated rotations and statistical
training, effective mentorship, and faculty involvement.'” Providing protected time and funding for research boosts
publication rates.' >

Longitudinal initiatives—sustained programmatic activities spanning the entire residency training period with mea-
surable milestones monitored at regular intervals—and peer-led initiatives, such as resident peer research leaders, foster
a research culture. Integrating quality improvement and patient safety projects throughout training enhances engagement
through practical applications.?'

Duty Hours

The reduction of duty hours from 24 to 12 improved fatigue, stress, work-life balance, and academic performance.
However, some senior residents preferred longer shifts for continuity, and the night floater system affected team
dynamics by decreasing daytime resident presence. While duty hour restrictions for medical residents aim to improve
well-being and patient safety, the evidence shows mixed outcomes.** There are noted improvements in resident wellness,
yet the benefits for education and patient care are less clear, with some negative perceptions and outcomes reported,
especially in surgical programs where concerns have been flagged about limited operating room exposure due to
restricted working hours.”*** Our study did not explore faculty perceptions or assess patient safety metrics, such as
incident reports, highlighting areas for future research.

Academic Days

The introduction of full academic days improved residents’ learning by providing uninterrupted study time, boosting
engagement, and enhancing performance through diverse activities like lectures and simulations. This approach
strengthened social and professional relationships, with studies indicating increased resident satisfaction and perceived
educational value. However, the impact on exam performance is mixed, and operational challenges remain to optimize
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these benefits.”>° However, the impact on exam performance is mixed, and operational challenges need to be addressed
to optimize the benefits of such educational models.>’

Knowledge Assessments

Programmatic intervention included regular knowledge assessment tasks, such as quizzes, which are part of the minimum
progression criteria and assessed every six months by the clinical competence committee. Previous studies demonstrated that
quizzes, whether gamified or not, enhance engagement, satisfaction, and knowledge retention in internal medicine programs.*®

Research and Scholarly Activities

Programmatic interventions supporting research included guidance through sessions and a research manual, with mixed
feedback on pairing residents with consultants but appreciation for structured guidance, particularly in manuscript writing
and analysis. Despite concerns about scheduling and structure, there was an improvement in residents’ projects published
in peer-reviewed journals post-interventions. Previous studies have shown that structured research programs encourage
residents to engage in scholarly activities, leading to higher rates of research presentations and publications.***° Research
activities during residency improve critical thinking, analytical reading skills, and the ability to conduct data-intensive
research, essential for lifelong learning and quality patient care. Residents gain experience in research design, statistical
analysis, and manuscript preparation, valuable skills for both academic and clinical careers.*'

Future research should develop and evaluate additional programmatic interventions to enhance residents’ research
engagement and output. This includes addressing challenges in scheduling and research activity structure, with a focus on
improving support for data collection and analysis. Tailored interventions like expanded guidance sessions, optimized
pairing systems, and enhanced resources could build on observed improvements in publication rates.

Professional Development Sessions

Professional development sessions on leadership, time management, exam preparation, and career planning were
introduced, but feedback indicated they need improvement due to their limited number and perceived lack of benefit.
Previous studies have shown that professional development sessions help residents develop essential non-technical skills,
such as communication, leadership, and professionalism, often overlooked in traditional training.32 These sessions
support the integration of personal and professional values, enhance wellness, reduce burnout, increase sensitivity to

ethical issues, and improve career planning skills, fostering a sense of community and professional identity.**~**

Simulation and Workshops

Residents recognized the considerable impact of simulation sessions and workshops on their clinical practice, enhancing
clinical skills, boosting confidence, and positively influencing patient management in acute situations. Previous medical
education research shows that simulation sessions also improve communication skills and teamwork among medical and
nursing students, fostering better interprofessional collaboration.’® They are vital for developing technical expertise,
particularly in emergency and procedural skills, and enhance clinical decision-making by providing realistic practice
scenarios.*® Regular simulations support skill retention and competence, offering opportunities for deliberate practice.

Resident Well-Being

Programmatic interventions improved substantially residents’ self-reported well-being, time management, life satisfac-
tion, social opportunities, academic performance, and professional capabilities while reducing stress and enhancing
personal and family life.

Burnout remains a prevalent issue in residency, particularly in surgical and high-stress specialties, leading to career
dissatisfaction and increased medical errors.’”** It causes emotional exhaustion and depersonalization, impacting mental
health and performance. Factors such as heavy workloads, high stress, poor work-life balance, and night shifts contribute
to burnout.®® Effective interventions include wellness training, stress management, mentoring, and organizational
changes to reduce workload and enhance support.** While this study highlights positive outcomes in resident well-
being, further research should explore well-being in greater depth.
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Strengths and Limitations

This study’s strengths include its comprehensive mixed-methods approach, integrating quantitative and qualitative
insights to evaluate innovative, resident-centered interventions. It also contributes valuable data to the limited research
on residency training in Oman and similar settings.

A key limitation is the inability to control for all potential confounders in a before-and-after intervention analysis.
However, resident ability differences were unlikely to impact results, as the OMSB Internal Medicine Residency Program’s
admission process remained unchanged throughout the study period. Candidate selection follows a rigorous, standardized
process, including structured examinations and formal interviews, ensuring consistent competency levels across cohorts.
Similarly, exam difficulty remained stable, as the OMSB assessments undergo a standardized review process, with centrally
managed question banks, expert validation, and Angoff-based pass threshold determination. These factors minimize
variability and support the interpretation that improvements were due to the interventions rather than cohort differences.

Other limitations include limited generalizability to other residency programs, the short follow-up period precluding
long-term impact assessment, and the lack of faculty perspectives or patient safety evaluations. Future research should
incorporate cohort-matching or prior academic performance adjustments and explore the long-term sustainability of these
interventions.

Conclusion

This study highlights the transformative impact of targeted interventions in IM residency programs. This evalua-
tion suggested that, by reducing duty shift lengths, introducing structured academic days, and promoting scholarly
activity, the program resulted in improved exam performance, research output, and reported well-being. Qualitative
analysis indicated positive effects on personal and professional lives. The study contributes to the medical
education literature and provides a replicable framework for balancing academic rigor with personal and profes-
sional development. Future research should assess long-term sustainability and explore broader impacts, including
faculty feedback and patient outcomes, to further validate these findings.
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