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Medical faculties have undergone a change in recent times 
with the introduction of Competency Based Medical 
Education (CBME). This approach is more focused on 
ensuring that the medical graduates have the requisite 
skills, knowledge and other associated attributes [1, 2]. 
Compared to previous educational systems, CBME does 
not concentrate on learning within speci�c boundaries or 
theoretical knowledge. It rather focuses on the formation 
of skills and their application in practice and in outcomes-
based education this method integrates the offer of a 
theory and practical components with a practice which is 
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adequate for independent competent clinical work, patient 
management, and clinical decision making. Moving from 
conventional modalities of instruction to CBME systems 
offers certain bene�ts, but there are also di�culties faced 
in less developed countries which have inadequate 
f u n d i n g ,  te c h n o l o g y,  a n d  fa c u l t y  d eve l o p m e n t 
opportunities [3]. In order for any institution to be 
successful, it is necessary that they include crucial 
resources such as faculty readiness, supportive 
institutional infrastructure, and the supporting digital, as 
well as, physical learning resource materials for e�cient 
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Competency-Based Medical Education (CBME) employs a systematic outcome-based strategy 

to enhance the practical and clinical competencies of the graduates. CBME faces challenges 

particularly in low-resource areas due to differences in faculty and institutional support, as well 

as institutional and learning resource availability. Objective: To determine the conditions that 

affect CBME readiness among academic staff and to determine what may obstruct its effective 

execution. Methods: A cross-sectional study was completed over 6 years (September 2024 - 

January 2025) with a total of 110 faculty members.The participants were divided into 2 groups 

using a validated assessment tool aimed at targeted differences in CBME readiness.Subjects 

�lled out questionnaires which were analyzed through chi-squar and independent t-tests. 

Results: The factors affecting readiness towards CBME age, faculty experience, and student-

patient ratios were not signi�cant. Access to digital resources, government funding, and 

institutional support were signi�cantly associated with higher levels of readiness. Faculty who 

participated in the simulation-based training and the competency evaluation showed higher 

levels of readiness for CBME. The training of faculty members did not impact the level of 

readiness to any signi�cant degree, which points to the necessity of continuous mentoring and 

practical work. Conclusions: For the adoption of CBME, institutional support, the presence of 

digital tools, and access to competency-based evaluations are essential.All three of these 

factors can enhance faculty's willingness to participate and subsequently improve the 

effectiveness of medical education. Investing in structured faculty training and technological 

resources will help a smoother transition to CBME.
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implementation of CBME [4]. The teachers are responsible 
for medical education as they administer the program, 
assess the students, and manage the clinical classes. The 
success that can be achieved in the CBME implementation 
process will be determined by the measures of CBME 
'willingness' and 'readiness' of the school or institution. 
There are many apprehensions such as opposition to 
c h a n g e,  i n s u � c i e n t  p r o g r a m s  fo r  p r ofe ss i o n a l 
development, and lack or poor quality of the infrastructure 
to support it, which can impede the transition [5]. 
Research suggests that simulation laboratories, the 
training of faculty members, and the availability of clinical 
cases impact the implementation of CBME [6, 7]. Countries 
that have established faculty development training 
systems and provided faculty with modern instructional 
tools tend to make better transitions to CBME. Additionally, 
the presence of investment policies as well as funding 
medical education systems is critical for the successful 
implementation of CBME programs [8]. Despite its 
advantages, implementation of CBME in developing 
regions is still highly variable across medical schools as a 
result of differing institutional policies, funding, and faculty 
engagement.
Despite global evidence on early hospital readmissions 
after cardiac surgery, there is limited region-speci�c data 
from Pakistan and other developing countries where 
patient pro�les, rheumatic heart disease burden, and 
postoperative care challenges differ substantially from 
high-income settings. This creates a signi�cant 
knowledge gap in understanding local readmission 
patterns, causes, and outcomes, particularly regarding 
anticoagulation-related complications after valve surgery. 
This study aimed to assess the factors in�uencing CBME 
readiness among faculty members. The analysis of 
systematic barriers and enabling factors of CBME 
implementation pertain to the level of the faculty member's 
preparedness, the availability of guides and resources, and 
the institutional support. The results are useful in planning 
evidence-based interventions to improve the faculty 
engagement in CBME of medical education.

post-hoc power analysis was conducted to evaluate the 

statistical power for detecting small differences in 

variables where no signi�cant associations were found 

(age, faculty experience, and student-to-patient ratio). The 

results showed low statistical power (<10%), indicating that 

even with a larger sample size, these variables were unlikely 

to show signi�cant differences due to their inherently small 

effect sizes (Cohen's d < 0.11). This suggests that the lack of 

statistical signi�cance is due to minimal practical 

differences rather than an inadequate sample size. Ethical 

approval was granted by the Institutional Review Board 

(IRB) of Rawal Institute of Health Sciences ref no 

RIHS/IRB/26/2024. Written informed consent was 

obtained from all participants. Con�dentiality was ensured 

by anonymizing responses and encrypting electronic 

records. Participants included faculty members and 

medical students actively involved in CBME-based 

teaching and learning. Inclusion Criteria were faculty 

teaching within CBME programs. Medical students who had 

prior exposure to CBME training before the study period, 

including those in programs integrating CBME principle. 

Participants provided informed consent. Exclusion Criteria 

were faculty or students not involved in CBME. Individuals 

on academic leave or with minimal CBME exposure. The 

study was guided by Rogers' Diffusion of Innovation (DOI) 

model, which explains how new educational models spread 

[8]. CBME implementation was examined through DOI's 

categories: Innovators (early adopters): Faculty already 

trained in CBME. Early majority: Faculty and students 

gradually adopting CBME. Laggards: Those with barriers to 

adoption (lack of resources).  A CBME Readiness 

Assessment Scale was adapted from Harden's CBME 

framework and guidelines from the Royal College of 

Physicians and Surgeons of Canada (RCPSC) [9]. The scale 

evaluated: Exposure to competency-based assessments. 

Utilization of simulation labs. Access to diverse clinical 

case studies. Availability of digital learning resources. 

Faculty training in CBME. A median split method was used 

to classify participants into high and low CBME readiness 

groups. A structured questionnaire (25 items) was 

developed, covering: Demographic data (age, gender, 

faculty experience, education level). CBME-related factors 

(clinical case diversity, digital learning, simulation labs, 

assessment methods). Reliability (Cronbach's Alpha = 0.78) 

ensured internal consistency. Content Validity was veri�ed 

by three senior medical educators. Construct Validity was 

con�rmed via Principal Component Analysis (PCA). Data 

were analyzed using IBM SPSS Statistics version 26.0. 

Descriptive Statistics: Used for age, faculty experience, 

and student-to-patient ratio. Independent t-tests: 

Compared continuous variables (age, faculty experience) 

between high and low CBME readiness groups. Chi-Square 

M E T H O D S

A cross-sectional study was conducted at Rawal Institute 

of Health Sciences six months' duration from August 2024 

to January 2025. The study aimed to evaluate CBME 

adoption and identify barriers and determinants 

in�uencing its implementation in a low-resource setting. A 

strati�ed random sampling method was used to ensure fair 

representation across faculty ranks and student levels. 

The sample size was determined using G*Power 3.1, with 

parameters: Effect size (w) = 0.3 (medium), Power (1 - β) = 

0.80 (80%), Alpha (α) = 0.05, Minimum required sample = 88 

and Final recruited sample = total of 110 participants. A 
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Tests: Examined categorical associations (gender, 

education level, digital access, government funding, 

simulation labs, clinical case diversity, assessment 

methods). Chi-Square Tests: Examined categorical 

associations (gender, education level, digital access, 

government funding, simulation labs, clinical case 

diversity, assessment methods). The assumptions for the 

Chi-Square test were checked to ensure that at least 80% 

of expected cell counts were ≥5. For variables where any 

expected cell count was <5, Fisher's Exact Test was used as 

an alternative. This ensures robust statistical comparisons 

without violating test assumptions Effect Sizes (Cramer's 

V): Measured strength of associations for signi�cant 

categorical variables. Potential confounding factors, 

including institutional support, digital access, and 

government funding, were considered during the study 

design. Since gender, educational background, and 

training level did not show signi�cant associations with 

CBME readiness (p > 0.05 in univariate analysis), their 

in�uence on the �nal model was minimal. Multivariate 

analysis (logistic regression) was considered but not 

conducted due to the lack of signi�cant relationships in 

univariate analysis. Future research with a larger sample 

may explore interaction effects and adjust for potential 

confounders using regression models. Statistical 

Signi�cance: p < 0.05 was considered signi�cant, with 

Bonferroni corrections for multiple comparisons.

R E S U L T S

Table 1: Comparison of Demographic Factors by CBME Readiness

The table shows that there were no signi�cant differences 

in age, faculty experience, or student-to-patient ratios 

between individuals with high and low CBME readiness (p > 

0.05 for all). A post-hoc power analysis con�rmed that the 

study had low statistical power (<10%) for detecting small 

differences in these variables. The observed effect sizes 

(Cohen's d = 0.08 for age, d = -0.11 for faculty experience, and 

d = 0.00 for student-to-patient ratio) indicate that these 

demographic factors had minimal practical impact on 

CBME readiness. Thus, their non-signi�cance was more 

likely due to small effect sizes rather than sample size 

limitation The mean age was nearly the same in both 

groups, with a slight difference of 0.28 years (p = 0.664), and 

the effect size (Cohen's d = 0.08) indicates a tiny practical 

difference. Similarly, faculty experience showed minimal 

variation between groups (d = -0.11, p = 0.566), and the 

student-to-patient ratio had no measurable effect (d = 

0.00, p = 1.000).

High CBME Readiness (Mean ± SD)
Low CBME Readiness (Mean 

± SD)
Variables

Age (Years)

Faculty Experience (Years)

Student-to-Patient Ratio

Mean 
Difference

p-Value Cohen's d Power

33.26 ± 3.18

11.94 ± 5.08

2.37 ± 0.36

32.98 ± 3.47

12.51 ± 5.32

2.37 ± 0.36

0.28

-0.57

0.00

0.664

0.566

1.000

0.08

-0.11

0.00

0.07

0.09

0.05

The table 2 shows that gender (p = 0.339), educational background (p = 0.071), and training level (p = 0.353) were not 

signi�cantly associated with CBME readiness, indicating that these demographic factors did not play a major role in 

determining preparedness. However, internet access and government funding were highly signi�cant predictors of CBME 

readiness (p < 0.001 for both). Internet and Digital Access had a moderate-to-strong association (Cramer's V = 0.510), with 

participants having reliable Internet access being 76.9% in the high CBME readiness group, compared to only 25.9% among 

those with limited access. Government Funding and Support showed a strong association (Cramer's V = 0.683), as 100% of 

participants with adequate �nancial support were in the high CBME readiness group, while 73.3% of those lacking funding 

were in the low readiness category.

Table 2: Distribution of Demographic and Resource Factors by CBME Readiness

High CBME Readiness (%) Low CBME Readiness (%)Variables

Gender

Educational Background

Training Level

Chi-Square Value p-Value Effect Size (Cramer's V)

Female

Male

Bachelor's

Master's

PhD

Continuing Education

Postgraduate

Undergraduate

54.2%

45.8%

38.6%

51.3%

66.7%

64.7%

43.9%

50.0%

45.8%

54.9%

61.4%

48.7%

33.3%

35.3%

56.1%

50.0%

0.914

5.298

2.080

0.339

0.071

0.353

-

-

-
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The table shows that faculty training in CBME (p = 0.223) and student satisfaction (p = 0.797) were not signi�cantly associated 

with CBME readiness, indicating that these factors did not play a major role in determining preparedness. However, clinical 

case diversity, simulation lab usage, and assessment methods were found to be highly signi�cant predictors of CBME 

readiness (p < 0.001 for all). Clinical Case Diversity had a strong association (Cramer's V = 0.694), where participants with 

moderate clinical exposure were 88.0% in the high CBME readiness group, compared to only 18.3% among those with limited 

exposure. Use of Simulation Labs had the strongest association (Cramer's V = 0.930), where all participants who rarely used 

simulation labs fell in the low CBME readiness category (100%), while 93.2% of those who frequently used simulations were in 

the high CBME readiness group. The strength of this association was quanti�ed using Cramer's V, which was found to be 

0.400, indicating a moderate effect size.

Table 3: Distribution of Educational and Training Factors by CBME Readiness

High CBME Readiness (%) Low CBME Readiness (%)Variables

Faculty Training in CBME

Student Satisfaction

Clinical Case Diversity

Use of Simulation Labs

Assessment Methods

Chi-Square Value p-Value Effect Size (Cramer's V)

No

Yes

Dissatis�ed

Neutral

Satis�ed

Limited

Moderate

Frequent

Rare

Competency-Based

Traditional

38.2%

61.8%

27.3%

25.5%

47.3%

18.3%

88.0%

93.2%

0.0%

70.4%

30.4%

27.3%

72.7%

23.6%

30.9%

45.5%

81.7%

12.0%

6.8%

100.0%

29.6%

69.6%

1.486

0.453

52.947

95.085

17.606

0.223

0.797

<0.001

<0.001

<0.001

Not Signi�cant

Not Signi�cant

Strong (0.694)

Very Strong (0.930)

Moderate (0.400)

D I S C U S S I O N

This study highlights various determinants of faculty 
readiness to implement CBME at Rawal Institute of Health 
Sciences. While some factors signi�cantly in�uenced 
CBME readiness, others had no measurable impact on 
faculty perceptions and adaptation to this educational 
model. The results emphasize critical priorities for 
successful CBME implementation, particularly in resource-
limited settings. There were no signi�cant associations 
between CBME readiness and age, faculty experience, and 
student-to-patient ratios. This suggests that having more 
years of experience in teaching or clinical practice does not 
necessarily translate into greater ability to implement 
CBME. These �ndings support previous research 
indicating that traditional experience does not dictate 
faculty adaptation to new educational frameworks [10-12]. 
Instead, institutional support, access to training 
resources, and familiarity with modern teaching methods 

may play a more crucial role. A key �nding was the strong 
association between digital access and CBME readiness 
(Cramer's V = 0.510, p < 0.001). Faculty members with 
reliable internet access and digital learning resources were 
signi�cantly more prepared for CBME compared to those 
with limited digital tools. This aligns with research 
emphasizing the role of technology in modern medical 
education, where CBME relies heavily on digital resources 
for assessment,  feedback, and learning [13-15]. 
Institutions must invest in technology-driven learning 
environments to facilitate competency-based teaching. 
Government funding and institutional support also played a 
crucial role in CBME readiness (Cramer's V = 0.683, p < 
0.001). Faculty members with strong institutional and 
�nancial support were signi�cantly more prepared to 
implement CBME. Previous studies highlight that CBME 
requires structural and �nancial investments, including 

Government Funding and Support

Adequate

Insu�cient

100.0%

26.7%

0.0%

73.3%
51.333 <0.001 Strong (0.683)

Internet and Digital Access

Limited

Available

25.9%

76.9%

74.1%

23.1%
28.594 <0.001 Moderate-Strong (0.510)



faculty training, simulation labs, and revised assessment 
strategies [16, 17]. Without adequate funding, even the 
most well-intentioned CBME reforms may struggle to be 
effective. These �ndings suggest that policymakers and 
institutional leaders must prioritize �nancial and 
administrative support to ensure CBME adoption. 
Interestingly, faculty training in CBME did not show a strong 
correlation with readiness levels (p = 0.223). While training 
is widely considered an essential part of transitioning to 
CBME, these results suggested that attending training 
sessions alone is insu�cient. Some research indicates 
that faculty members often complete CBME training 
without fully integrating the concepts into their teaching 
practices [18, 19]. Effective faculty development requires 
structured, ongoing programs incorporating mentorship, 
peer collaboration, and hands-on experience, rather than 
relying solely on theoretical instruction. Student 
satisfaction did not show a signi�cant association with 
faculty CBME readiness (p = 0.797). While CBME aims to 
enhance student-centered learning, faculty preparedness 
alone does not necessarily correlate with student 
satisfaction. This suggests that factors such as curriculum 
design, assessment methods, and institutional policies 
play a larger role in shaping student experiences. Similar 
�ndings have been reported where faculty members 
believed they were implementing CBME effectively, but 
students still expressed dissatisfaction with the learning 
process [20]. These results highlight the need for 
al ignment between faculty training and student 
engagement strategies to optimize CBME implementation. 
A signi�cant relationship was found between clinical case 
diversity and CBME readiness (Cramer's V = 0.694, p < 
0.001). Faculty members with exposure to a variety of 
clinical cases felt signi�cantly more prepared to 
implement CBME. This supports research indicating that 
competency-based learning requires exposure to diverse 
patient cases, as CBME emphasizes skill acquisition over 
passive knowledge transfer [21]. Institutions must ensure 
that faculty and students engage in broad clinical exposure 
to strengthen CBME implementation. Another key �nding 
was that faculty members who actively used simulation 
labs were signi�cantly more CBME-ready (Cramer's V = 
0.930, p < 0.001) than those who did not. Simulation-based 
learning is a critical component of CBME, as it provides 
students with hands-on experiences in a controlled 
environment. This aligns with existing literature identifying 
simulation training as essential for medical education 
reform [22, 23]. Institutions that invest in well-equipped 
simulation centres are more likely to see greater faculty 
engagement and better learning outcomes for students. 
Assessment methods also played a crucial role in CBME 
readiness. Faculty members using competency-based 
assessment methods (workplace-based evaluations, 
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C O N C L U S I O N S

This study demonstrated that CBME readiness is 
in�uenced more by institutional resources, technological 
support, and assessment methods than by faculty 
characteristics or years of experience. The research 
highlights the importance of investing in digital 
infrastructure, government funding, and simulation-based 
learning to enhance CBME adoption. By focusing on quality 
training, hands-on learning, and assessment reforms, 
medical education systems can successfully transition to 
CBME and improve the overall quality of healthcare 
training. Institutions implementing CBME must prioritize 
structured faculty development, competency-based 
assessments, and technological advancements to 
maximize CBME's bene�ts for both faculty and students.

OSCEs, continuous feedback) were signi�cantly more 
prepared for CBME than those relying on traditional 
assessments. This reinforces the need for a shift toward 
formative, skill-based evaluation methods in CBME 
implementation. Research suggests that institutions 
a d o p t i n g  c o n t i n u o u s  eva l u a t i o n  a n d  fo r m a t i ve 
assessments experience greater success in implementing 
CBME principles [24, 25]. This study presents critical 
recommendations for institutions implementing CBME. 
Investment in digital infrastructure is essential to ensure 
faculty readiness, alongside internet access and 
simulation technology. Institutional and government 
support plays a major role in determining faculty 
preparedness. 
For long-term adaptation, CBME must be backed by 
sustained funding for training, curriculum design, and 
assessment innovations. While this study accounted for 
confounding variables, multivariate analysis (logistic 
regression) was not conducted due to the lack of 
signi�cant associations in univariate analysis. Future 
research should explore interaction effects and adjust for 
potential confounders. Additionally, since this study was 
conducted in a single institution, the �ndings may not be 
fully generalizable. Expanding research to multiple 
institutions with diverse faculty and student populations 
will provide stronger external validity and a more 
comprehensive understanding of CBME implementation 
challenges.
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