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				ABSTRACT

				Introduction: Despite national programs and guidelines, medical students often fail to apply rabies management knowledge during internships, likely due to traditional teaching methods, despite the effectiveness of case-based learning. This study compared the effectiveness of case-based learning (CBL) and lectures for teaching rabies management to medical interns. Methods: A randomized educational intervention study was conducted from July to September 2024 at a tertiary care hospital in Kolkata, involving MBBS interns. Among all interns posted in a month, 64 were randomly assigned to Group A (lecture) or Group B (CBL) using block randomization. Baseline knowledge was assessed via pre-test e-questionnaire, followed by lectures or CBL, with post-test assessments immediately and one month later, and feedback collected via e-feedback form. Data were analysed using appropriate statistical software, with significance at P < 0.05, and perceptions were thematically presented. Results: Initially, each group had 32 interns, but only 27 in Group A and 28 in Group B completed both the post-tests. Both groups showed significant improvements in post-test and post 1-month scores compared to pre-test scores. Group B had significantly higher post-test total and management scores. No notable differences in satisfaction scores were found between groups. Group A desired more one-on-one interactions and clinical scenarios, while Group B enjoyed group activities. Conclusions: Students taught with CBL scored higher in post-test and management assessments, retained rabies knowledge better after a month, with similar satisfaction levels across groups. Group A wanted more one-on-one interaction and clinical case scenarios, whereas Group B valued group activities.
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				INTRODUCTION

				Rabies, a neglected tropical disease, causes nearly 70,000 deaths/year globally, with India accounting for 36%1-3. Despite ongoing programs, mortality remains high due to stray dogs, poor awareness, limited treatment access, and weak health systems3-9. 

					Medical interns, providing first-line care to animal bite victims, often lack adequate knowledge of post-exposure prophylaxis and immunoglobulin, emphasising the need for stronger training10-13. 

					The National Medical Council recommends interactive sessions alongside lectures for teaching communicable disease management, yet most colleges rely solely on lectures14,15. Case-based learning, engages students in analyzing real or simulated cases to build critical thinking, but remains underutilized16-21. 

			

		

		
			
					Till date, no interventional study has compared case-based discussion with lectures in this context. Hence, this study aimed to compare the effectiveness of case-based learning and lecture-based teaching for imparting knowledge on management of suspected rabid animal exposure to medical interns; and to explore the perceptions of these interns regarding the two learning modalities.

				METHODS

				Patient and public involvement: The participants were not involved in designing or conducting the trial.

				Trial design, settings, participants: A randomized educational intervention study, parallel in design with an allocation ratio of 1:1 was conducted on medical interns posted in Infectious Diseases & Beliaghata General (ID & BG) Hospital, Kolkata (which has Model Anti-Rabies Clinic and Regional Rabies Diagnostic Laboratory) from July to September, 2024. These students were only posted once in this hospital during their rotary internship of 1 year. 
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				Eligibility criteria: MBBS Graduates with provisional registration under any medical council in India and working proficiency in English were included, while those who did not give an electronic informed consent, who had attended a formal rabies training or had worked in a rabies clinic before the trial were excluded.

				Intervention and comparator: The intervention was given on the first day of posting in 2 sessions, lecture in the morning session and CBL in the post-lunch session. Initially, pre-test knowledge assessment e-questionnaire was administered to the participants before imparting the module-based instructions. Instructions on rabies were provided to the participants in the 2 groups by the same facilitator (MD Community Medicine, currently posted at the institute) to ensure consistency in subject expertise and content delivery. The sessions were conducted with the help of either lecture module or CBL module to prevent performance bias. The teaching-learning session were followed by assessment of the students using the post-test knowledge assessment e-questionnaire. This was followed by feedback on the sessions from the participants. After a wash out period of 1 month, the knowledge assessment forms were administered again to check for retention. Lecture and CBL sessions were conducted separately, and participants were instructed not to discuss session content until completion of the follow-up assessment. Moreover, the one-month follow-up reassessment was done to reduce immediate recall and casual sharing of details. After comparison of the knowledge, the group with deficient knowledge were taught using the modality found to have better retention.

					The exposure variable/intervention given to Group A was a lecture on rabies for a duration of 2 hours, covering epidemiology, clinical features, diagnosis, and management. The lecture was delivered using Microsoft PowerPoint 2019 (Microsoft Corporation, Redmond, WA, USA), with a total of 64 slides on the topic. Other tools used included a laptop, projector with screen, pointer, and a microphone. Question–answer interaction was permitted throughout the session to encourage clarification and engagement. A structured lesson plan was followed to ensure uniformity of content delivery. 

					The intervention given to Group B was a case-based small group discussion conducted for 2 hours, with 8–10 students in each group. A total of six clinical scenarios were used, covering diverse rabies-related exposures:

				Case 1: Child with hydrophobia following incomplete ARV regimen after a stray dog bite.

				Case 2: Neonate with multiple rat bites and severe facial injuries.

				Case 3: Veterinary technician with cat scratch and uncertain pre-exposure prophylaxis documentation.

				Case 4: Child bitten by a vaccinated pet dog with prior ARV 

			

		

		
			
				completion but new unprovoked bite.

				Case 5: Adult with mixed ARV regimens and missed doses.

				Case 6: Immunocompromised patient on chemotherapy present-ing with monkey scratch.

					These case scenarios were presented to the interns using Microsoft PowerPoint 2019 (Microsoft Corporation, Redmond, WA, USA). Other tools needed were laptop, projector, pointer, whiteboard with marker, microphone, chart papers and pens. The facilitator’s role was to guide the discussion, ensure accuracy of exposure classification, and highlight correct steps for management. Structured triggers in the form of questions were provided after each case. Students were encouraged to analyse the scenario with their group mates and write the answers to the questions on a chart paper. After analysis, 1 representative from each group on rotation basis was invited to debate each scenario in front of other groups. There was an inter-group discussion along with doubt clearing by the facilitator. This was followed by a summary of key learning points, which were mentioned on a whiteboard.

				Outcomes: The Primary outcome variable for both the groups was knowledge score (on epidemiology, clinical features, diagnosis and management) which was assessed pre-intervention, immediately post-intervention and 1-month post-intervention. The total knowledge score ranged from 0 to 15, allocated as follows: 4 points for epidemiology, 3 points for clinical features, 3 points for diagnosis, and 5 points for management. The secondary outcome was satisfaction score (based on rating of the class, helpfulness in answering common questions and confidence in dealing with such cases) which was evaluated immediately after the intervention. Each component of the satisfaction score was rated on a 5-point Likert scale, with “1” indicating the most negative response and “5” indicating the most positive response. The total satisfaction score was determined by summing the scores of each component. Consequently, the maximum possible satisfaction score was 15, and the minimum was 3. Student feedback on the implemented learning modality was also collected.

				Harms: The intervention was not associated with any harm.

				Sample size estimation

				The formula22 [{Z(1-α/2) + Z(1-β)}2. (2σ2)]/[(µ1- µ2)2] was used for sample size (n) estimation. Here Z1-α/2=1.96 at an α/2 of 0.05; Z1-β=0.84 at a β of 0.20; σ2 is the variance of the reference population; µ 1 (=40.82) and µ 2 (=37.39) are the mean elementary knowledge scores obtained by Medical Oncology post-graduate students after attending case-based learning and lecture as given in the study by Bi et al.20 This study was used as it was the closest available published study providing comparative mean knowledge scores for case based versus lecture based teaching in a medical education context. The value of σ2 was calculated as 
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				[{(N1-1) σ12 + (N2-1) σ22}/{N1+ N2-2}], where N1 and N2 were the sample sizes of the 2 groups (taken as 40 each from the reference study20), σ1 (=4.39) and σ2 (=4.54) are the standard deviations in elementary knowledge scores of students attending case-based learning session and those attending lecture, respectively. The minimum sample size required in each arm was 27. Although CBL was delivered in small groups, the primary unit of analysis was the individual student’s knowledge score. Hence, design effect was not applied in the initial calculation. Considering a non-response rate of 20%, the final sample size was calculated as 32 in each arm.

				Randomization 

				Every month, 200 interns are posted at the institute. Predefined inclusion and exclusion criteria were applied. Every eligible intern was assigned a unique number. 

					Sequence generation: As the required sample size for both arms was 32, the total number of participants required for the study is 64. These interns were selected using a computer-generated randomization sequence (employing Microsoft Excel 2019) by an independent statistician to ensure impartiality. 

					Allocation: The interns were then randomly allocated in a 1:1 ratio to either Group A (lecture) or Group B (case-based learning). To ensure equal group sizes, block randomization was employed with a block size of 4, which would recruit 2 participants in each group during allocation. Allocation concealment was done using sealed opaque envelope. Each assignment was placed in sequentially numbered, opaque, sealed envelopes prepared by someone independent of recruitment. The envelope was opened only after the intern was enrolled.

				Blinding

				Participant and facilitator blinding were not feasible due to the educational nature of the intervention. However, the independent evaluator conducting outcome assessment was blinded to group assignment. Specifically, the evaluator’s role was to administer the e-questionnaire uniformly to all participants, to compile responses and to export anonymized data for analysis, with group codes revealed only after scoring was complete.

					Additionally, comprehensive contact records were maintained, with regular follow-ups to limit attrition. 

				Study tools and technique

				The baseline knowledge of the participants was assessed by a self-administered pre-test knowledge assessment e-questionnaire [4 sections (15 items) – Section I (Epidemiology): 4 items; Section II (Clinical features): 3 items; Section III (Diagnosis): 3 items; Section IV (Management): 5 items]. The questions were developed by the team of researchers based on national rabies 

			

		

		
			
				management guidelines. After preparation, the contents were validated by a panel of three experts, i.e. 2 from Community Medicine and 1 from Infectious Diseases (CVI 0.76). Prior to the main study, the tool was pre-tested among 30 interns not included in the final sample, as the questions were clearly understood by them, no modifications were made. Internal consistency of the tool was assessed and was found to have an acceptable reliability (Cronbach’s alpha 0.75).

					The satisfaction scale had 3 items which were answered on a 5-point Likert. These questions were also self-administered using an e-questionnaire for collection of feedback. The questions were developed by the team of researchers to evaluate the satisfaction of students with the learning session. Content validation was done by a panel of three experts, i.e. 1 from Community Medicine, 1 from Infectious Diseases and 1 from Psychiatry (CVI 0.72). After content validation the tool was pre-tested on 30 interns who were excluded from the final sample. This was followed by assessment of internal consistency. The tool was found to have an acceptable reliability (Cronbach’s alpha 0.78).

					Knowledge was imparted through a lecture module or a case-based learning (CBL) module (including epidemiology, clinical features, diagnosis and management) using white board with marker pen, chart papers, projector with pointer, laptop and microphone. Post-learning session, knowledge was reassessed by a self-administered post-test knowledge assessment e-questionnaire and feedback was taken from the interns through an e-feedback form. The participants’ knowledge was reassessed after 1 month using a self-administered post-test knowledge assessment e-questionnaire.

				Ethical considerations

				Data collection was initiated after approval from the institutional ethics committee (IDBGH/IEC/2664, Dated – 24.06.24). The facilitator and the participating interns maintained an independent academic relationship, without any direct supervisory influence. In addition, informed electronic consents were taken from participants after ensuring them that their participation was entirely voluntary and that their involvement in the study would have no bearing on their academic or professional evaluations.

				Data management and statistical analysis

				The data were collected and entered into Microsoft Office Excel 2016 (Microsoft Corp, Redmond, WA, USA) and analyzed using Statistical Package for the Social Sciences Version 25.0 (IBM, New York City, USA). A per protocol analysis was implemented to ensure the integrity of the findings. Statistical tests were done to check for normality (Kolmogorov-Smirnow p-value <0.05 and Shapiro-Wilk test p-value <0.05). Mann Whitney U test and independent samples median test were employed to compare the median and distribution of the two groups, respectively. Wilcoxon 
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				matched pair signed rank test was used for comparison of pre-test, post-test and post 1-month test scores within the groups. A p value of <0.05 was considered significant. The perceptions of the participants regarding lecture and CBL were presented thematically.

				RESULTS

				Figure 1 depicts the flow of participants in the study. At the start of the study, each group had 32 interns. All these participants had completed the immediate post-test. However, only 27 interns in Group A (15.6% attrition) and 28 in Group B (12.5% attrition) completed the post-test, leading to a final analysis of 55 participants . The 5 drop-outs from Group A and 4 drop-outs from Group B did not complete the post 1-month test even after multiple attempts, and therefore no post 1-month outcome data were available for them. As the minimum sample required in each group was 27, and complete data for 27 interns in Group A and 28 interns in Group B were available at the end of the study, we did not include the drop-outs in the analysis. Their inclusion 

			

		

		
			
				in the analysis would have necessitated imputation of missing values, which could have influenced the results. 

					The median age (IQR) was 24 years (23-25) in both groups, with no significant difference (Independent samples median test, P = 0.221). Age distribution was also similar (Mann-Whitney U test, P = 0.093). Group A had 18 males, while Group B had 17 (Fisher’s exact test, P = 0.781). Thus, there was no difference in the age and gender distribution of participants in both the groups. 

					Baseline performance was assessed across five domains – total score (15), epidemiology (4), clinical features (3), diagnosis (3), and management (5). For the total score, Group A achieved a median of 8 (IQR: 7–11) while Group B had a median of 7 (IQR: 6–10); Independent Samples Median Test yielded a P -value of 0.895 and Mann-Whitney U Test a P -value of 0.228, indicating no statistical difference between the groups. In the epidemiology domain, both groups had a median score of 3, Group A with an IQR of 2–4 and Group B with an IQR of 2–3, with P -values of 0.478 (Independent Samples Median Test) and 0.332 (Mann-Whitney U Test). For clinical features, both groups attained a median of 2 (IQR: 1–3 for Group A and 1–2 for Group B), with P -values of 0.702 and 0.351 from the Independent Samples Median Test and Mann-Whitney U Test, respectively. In the diagnosis domain, both groups again had a median of 2 (IQR: 1–2.5 for Group A and 1–3 for Group B), with the Independent Samples Median Test reporting a P -value of 0.934 and the Mann-Whitney U Test 0.972. Lastly, in the management domain (maximum 5), both groups achieved a median of 2, with Group A’s IQR being 1–4 and Group B’s IQR 1–3; the corresponding P -values were 0.878 (Independent Samples Median Test) and 0.270 (Mann-Whitney U Test). These results confirm that the baseline performance across all sections was statistically similar between the two groups.

					Comparisons of pre-test and post-test scores within each group presented in Table 1 revealed significant improvements across all sections (total, epidemiology, clinical features, diagnosis, and management) as determined by the Wilcoxon Matched Pair Signed Rank Test (P < 0.001). Moreover, both groups demonstrated a marked enhancement in the post 1-month test scores relative to the pre-test (P < 0.01); however, no significant differences were observed between the immediate post-test and the 1-month follow-up scores in either group.

					Inter-group comparisons in Table 2 showed that Group B achieved significantly higher post-test total scores (Mann-Whitney U Test, P = 0.045) and management scores (Mann-Whitney U Test, P = 0.043) compared to Group A. In addition, the post 1-month test scores revealed significant differences in the distribution of clinical features scores (Mann-Whitney U Test, P = 0.033) and management scores (Mann-Whitney U Test, P = 0.006) between the groups.
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					Lastly, Table 3 indicates no statistically significant difference in overall satisfaction or in any of the individual components of satisfaction between the groups. The perceptions of the participants regarding lecture and CBL, presented in Figure 2 highlights differing perspectives. While an intern in Group A noted the absence of “one-to-one interaction” in their lecture class, Group B participants praised the group activities and interaction. Some participants in Group A suggested incorporating “more clinical case scenarios” and increasing “interactions” to enhance the lecture experience.

				DISCUSSION

				Numerous studies have demonstrated that case-based learning (CBL) is superior to traditional teaching methods. This advantage is evident in terms of both academic performance and student 

			

		

		
			
				satisfaction. For instance, Diwan et al. (2017)19 compared these methods for teaching hyperglycemia and hypothyroidism, Bi et al. (2019)20 for teaching lung cancer and, Alhazami et al. (2020)21 for assessing orthodontic cases. Yet, to the best of our knowledge, there is barely any article comparing these methods for teaching/learning management of suspected rabid animal exposure.

					In our study, we initially had 32 interns per group, but only 27 in Group A and 28 in Group B completed the post-test, showing minor attrition rates of 15.6% and 12.5%, respectively. These attrition rates are higher compared to the studies by Diwan et al. (2017)19 and Bi et al. (2019)20, who reported no loss to follow-up. Alhazami et al. (2020)21 had a minimal non-response rate of 3.1%. These differences in participant retention highlight the variability across studies and the importance of considering attrition rates in educational research. Our participants had a 

			

		

		
			
				Table 1: Comparison of the pre-test, post-test and post 1-month test scores within Group A, n1 = 27 and Group B, n2 = 28.

				
					 

				

				
					Variable (Score)

				

				
					Group A

				

				
					Group B

				

				
					Median (IQR)

				

				
					Wilcoxon matched pair signed rank test P value

				

				
					Median (IQR)

				

				
					Wilcoxon matched pair signed rank test P value

				

				
					A

				

				
					Pre-test vs post-test

				

				
					 

				

				
					 

				

				
					Pre-test

				

				
					Post-test

				

				
					 

				

				
					Pre-test

				

				
					Post-test

				

				
					 

				

				
					1

				

				
					Total (15)

				

				
					8 (7-11)

				

				
					13 (11-14)

				

				
					<0.001

				

				
					7 (10-6)

				

				
					14 (15-13)

				

				
					<0.001

				

				
					2

				

				
					Epidemiology (4)

				

				
					3 (2-4)

				

				
					4 (4-4)

				

				
					<0.001

				

				
					3 (3-2)

				

				
					4 (4-4)

				

				
					<0.001

				

				
					3

				

				
					Clinical features (3)

				

				
					2 (1-3)

				

				
					3 (2-3)

				

				
					<0.001

				

				
					2 (2-1)

				

				
					3 (3-2)

				

				
					<0.001

				

				
					4

				

				
					Diagnosis (3)

				

				
					2 (2.5-1)

				

				
					3 (3-3)

				

				
					<0.001

				

				
					2 (3-1)

				

				
					3 (3-3)

				

				
					<0.001

				

				
					5

				

				
					Management (5)

				

				
					2 (4-1)

				

				
					4 (5-2)

				

				
					<0.001

				

				
					2 (3-1)

				

				
					5 (5-3.8)

				

				
					<0.001

				

				
					B

				

				
					Pre-test vs post 1-month test

				

				
					 

				

				
					 

				

				
					Pre-test

				

				
					Post 1-month test

				

				
					 

				

				
					Pre-test

				

				
					Post 1-month test

				

				
					 

				

				
					1

				

				
					Total (15)

				

				
					8 (11-7)

				

				
					13 (13-12)

				

				
					<0.001

				

				
					7 (6-10)

				

				
					13 (12-14)

				

				
					<0.001

				

				
					2

				

				
					Epidemiology (4)

				

				
					3 (4-2)

				

				
					4 (4-3)

				

				
					0.002

				

				
					3 (2-3)

				

				
					4 (3-4)

				

				
					<0.001

				

				
					3

				

				
					Clinical features (3)

				

				
					2 (3-1)

				

				
					3 (3-2.5)

				

				
					0.001

				

				
					2 (1-2)

				

				
					3 (2-3)

				

				
					0.001

				

				
					4

				

				
					Diagnosis (3)

				

				
					2 (2.5-1)

				

				
					3 (3-3)

				

				
					<0.001

				

				
					2 (1-3)

				

				
					3 (3-3)

				

				
					<0.001

				

				
					5

				

				
					Management (5)

				

				
					2 (4-1)

				

				
					4 (4-3)

				

				
					0.009

				

				
					2 (1-3)

				

				
					4 (4-5)

				

				
					<0.001

				

				
					C

				

				
					Post-test vs Post 1-month test

				

				
					 

				

				
					 

				

				
					Post-test

				

				
					Post 1-month test

				

				
					 

				

				
					Post-test

				

				
					Post 1-month test

				

				
					 

				

				
					1

				

				
					Total (15)

				

				
					13 (11-14)

				

				
					13 (12-13)

				

				
					0.478

				

				
					14 (15-13)

				

				
					13 (14-12)

				

				
					0.341

				

				
					2

				

				
					Epidemiology (4)

				

				
					4 (4-4)

				

				
					4 (3-4)

				

				
					0.26

				

				
					4 (4-4)

				

				
					4 (4-3)

				

				
					0.564

				

				
					3

				

				
					Clinical features (3)

				

				
					3 (2-3)

				

				
					3 (2.5-3)

				

				
					0.496

				

				
					3 (2-3)

				

				
					3 (2-3)

				

				
					0.225

				

				
					4

				

				
					Diagnosis (3)

				

				
					3 (3-3)

				

				
					3 (3-3)

				

				
					0.058

				

				
					3 (3-3)

				

				
					3 (3-3)

				

				
					0.317

				

				
					5

				

				
					Management (5)

				

				
					4 (2-5)

				

				
					4 (3-4)

				

				
					0.815

				

				
					5 (3.8-5)

				

				
					4 (4-5)

				

				
					0.947
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				median age of 24 years with a male predisposition in both groups. The age and gender distribution in our study were consistent with previous studies,19-21 indicating that the observed effects are likely due to the intervention methods rather than demographic variability. This demographic consistency is essential for ensuring that the results are attributable to the teaching methods rather than other confounding factors.

					Both groups in our study showed significant improvement in post-test scores across all sections, as well as in post 1-month scores. Our observations of higher post-test total and management scores, and significant differences in clinical features and management scores in the post 1-month test in the CBL group align with previous research,19-21 supporting the effectiveness of CBL in enhancing knowledge retention and clinical skills. Overall satisfaction scores did not show a significant difference between the two groups, indicating that participants receiving CBL were equally satisfied as those receiving lectures. However, qualitative feedback suggested that incorporating more clinical case scenarios and interactive elements could enhance 

			

		

		
			
				the learning experience in lecture-based methods.

					Thus, our study, along with evidence from Diwan et al. (2017)19, Bi et al. (2019)20, and Alhazami et al. (2020)21, indicates that CBL significantly enhances student engagement and learning effectiveness across various educational settings. The consistent improvement in test scores and positive feedback from participants highlight the potential benefits of integrating CBL into medical education curricula.

					The main takeaway from this paper is that while both teaching methods significantly improved interns’ performance from baseline, the case-based learning (CBL) approach led to superior outcomes, as evidenced by significantly higher post-test total and management scores, as well as better retention of clinical skills at the one-month follow-up compared to traditional lectures. One possible reason for these findings is that CBL inherently fosters active engagement, collaborative problem-solving, and application of knowledge to real-life clinical situations, thereby enhancing both immediate comprehension and long-term retention. 

					The present study had several strengths. A major strength was its robust design, which ensured baseline comparability, thereby reducing biases. Conducted at a real-world 24/7 anti-rabies clinic with interns from various medical colleges, the study demonstrated enhanced external validity. It comprehensively evaluated multiple clinical competencies using both immediate post-test and one-month follow-up assessments, capturing short-term gains as well as sustained retention. The use of appropriate non-parametric tests and assessment of the participant’s perceptions further strengthened the study’s integrity.

					While the randomized controlled trial comparing case-based learning (CBL) and lecture-based methods for teaching rabies management provides valuable insights, some limitations should be acknowledged. The short duration of the study might not capture long-term retention and application of knowledge. Additionally, the study was conducted in a single city, potentially introducing location-specific biases. Participant self-selection and varying levels of prior knowledge could also impact results. The data collected after 1 month of the intervention might be subjected to recall bias, which could be more pronounced if the participants have not reviewed the material in the interim. Lastly, the subjective nature of satisfaction and perception assessments might introduce response biases, affecting the overall conclusions.

				CONCLUSIONS

				Students taught with CBL scored higher in post-test total and management assessments. They also retained information on clinical features and management of rabies better after a month compared to lecture attendees. Satisfaction levels were similar across both groups. Group A expressed a desire for more one-

			

		

		
			
				Figure 2: Perceptions of the participants regarding lecture and CBL. (n=55)
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				Table 2: Comparison of the post-test and post 1-month scores of Group A, n1 = 27 and Group B, n2 = 28.

				
					 

				

				
					Median (IQR)

				

				
					Independent samples median test P value

				

				
					Mann-Whitney U test P value

				

				
					Group A

				

				
					Group B

				

				
					A

				

				
					Post-test (Score)

				

				
					1

				

				
					Total (15)

				

				
					13 (11-14)

				

				
					14 (15-13)

				

				
					0.259

				

				
					0.045

				

				
					2

				

				
					Epidemiology (4)

				

				
					4 (4-4)

				

				
					4 (4-4)

				

				
					-

				

				
					0.498

				

				
					3

				

				
					Clinical features (3)

				

				
					3 (2-3)

				

				
					3 (2-3)

				

				
					-

				

				
					0.926

				

				
					4

				

				
					Diagnosis (3)

				

				
					3 (3-3)

				

				
					3 (3-3)

				

				
					-

				

				
					0.238

				

				
					5

				

				
					Management (5)

				

				
					4 (2-5)

				

				
					5 (3.8-5)

				

				
					0.127

				

				
					0.043

				

				
					B

				

				
					Post 1-month test (Score)

				

				
					1

				

				
					Total (15)

				

				
					13 (12-13)

				

				
					13 (14-12)

				

				
					0.281

				

				
					0.310

				

				
					2

				

				
					Epidemiology (4)

				

				
					4 (3-4)

				

				
					4 (4-3)

				

				
					-

				

				
					0.528

				

				
					3

				

				
					Clinical features (3)

				

				
					3 (2.5-3)

				

				
					3 (2-3)

				

				
					-

				

				
					0.033

				

				
					4

				

				
					Diagnosis (3)

				

				
					3 (3-3)

				

				
					3 (3-3)

				

				
					-

				

				
					0.051

				

				
					5

				

				
					Management (5)

				

				
					4 (3-4)

				

				
					4 (4-5)

				

				
					0.051

				

				
					0.006

				

			

		

		
			
				Table 3: Comparison of the satisfaction scores of Group A, n1 = 27 and Group B, n2 = 28.

				
					 

				

				
					Satisfaction (score)

				

				
					Median (IQR)

				

				
					Independent sam-ples median test P value

				

				
					Mann-Whitney U test 

					P value

				

				
					Group A

				

				
					Group B

				

				
					1

				

				
					Total (1-15)

				

				
					14 (13.5-15)

				

				
					14 (13-15)

				

				
					-

				

				
					0.137

				

				
					2

				

				
					Rating of the class (1-5)

				

				
					5 (5-5)

				

				
					5 (5-5)

				

				
					-

				

				
					0.529

				

				
					3

				

				
					Helpfulness in answering common questions (1-5)

				

				
					5 (5-5)

				

				
					5 (4-5)

				

				
					0.684

				

				
					0.653

				

				
					4

				

				
					Confidence in dealing with such cases (1-5)

				

				
					4 (4-5)

				

				
					5 (4-5)

				

				
					0.869

				

				
					0.972

				

			

		

		
			
				on-one interactions and clinical case scenarios, while Group B appreciated the group activities.

				Way Forward:

				Incorporation of case-based learning as a core component of the curriculum for better retention of key clinical competencies over time.

					Adopting a Blended Learning Approach, i.e. combining the strengths of CBL with traditional lectures by introducing more one-on-one interactions and detailed clinical case scenarios.

					Creation of a “Continuous Feedback Loop” to regularly gather and analyse student feedback to fine-tune teaching 

			

		

		
			
				methodologies, ensuring that educational strategies remain effective and responsive to learners’ needs.
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Re-situating Bhutan Health Journal’s contributions on NCDs and COVID-19 in a global

perspective
Endah Fitriasari’

Faculty of Medical, Public Health & Nursing, Universitas Gadjah Mada, Indonesia.

As an international reader, I have followed with interest how the
Bhutan Health Journal (BHJ) has documented Bhutan’s response
to non-communicable diseases (NCDs) and to the COVID-19
pandemic. Several editorials and viewpoints in the journal reflect
challenges that are not unique to Bhutan, but are shared across
many low- and middle-income countries. In this letter, I briefly
highlight three such papers and situate them within the wider
global health literature.

Dorji’s editorial on ‘Accelerating Non-Communicable
Diseases Control in Bhutan: optimism and challenges’ was an
early attempt to frame NCDs as a strategic national priority rather
than a purely clinical workload'. The piece anticipated what is
now firmly established in global evidence. According to the
‘World Health Organization (WHO), NCDs are responsible for
about 74 per cent of deaths worldwide, with a disproportionate
burden in low- and middle-income countries’. In that light,
Dorji’s call for stronger policy attention and cross-sectoral action
in Bhutan aligns closely with global concern that NCDs threaten
both health and economic development.

The later viewpoint by Sithey and colleagues titled
“Taking action on prevention and control of noncommunicable
diseases in Bhutan by strengthening gross national happiness’
adds an important normative dimension®. Rather than treating
NCD control as a narrow technical agenda, the authors explicitly
link NCD policies to Bhutan’s Gross National Happiness (GNH)
framework. This resonates with broader international debates on
“beyond GDP” metrics and on how wellbeing, equity and social
determinants can be integrated into health policy. Globally, there
is growing interest in embedding NCD strategies within wider
wellbeing or sustainable development frameworks, but Bhutan
remains one of the few countries where such integration has been
articulated in a coherent national philosophy. The BHJ article
therefore offers a case study that could inform other settings
experimenting with wellbeing-oriented policy approaches.

At the same time, both Bhutanese articles echo
challenges described in global analyses. The WHO NCD
agenda and subsequent United Nations high-level meetings have
repeatedly stressed the need for multisectoral action, fiscal and
regulatory measures, and strengthened primary care to meet the
2025 global NCD targets®. However, progress has been uneven,
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endahfitriasaril605@gmail.com

particularly in translating national plans into fully funded and
implemented programs. Sithey et al. highlight similar gaps in
Bhutan, noting the high prevalence of modifiable risk factors
despite strong political commitment®. In this sense, Bhutan’s
experience appears less as an outlier and more as a microcosm
of the global struggle to move from policy rhetoric to sustained
multisectoral action.

The COVID-19 pandemic placed additional pressure
on health systems already burdened by NCDs. In their editorial
‘Beyond COVID-19: Creating a public health system based on
Comprehensive Primary Health Care’, Tobgay and Rifkin argue
that a resilient response requires re-centering comprehensive
primary health care, with attention to social determinants and
community participation®. This argument mirrors conclusions
from international reviews which found that countries with
stronger primary health-care systems were generally better able
to absorb COVID-19 shocks and maintain essential services,
including NCD care. The editorial also reflects current global
thinking that pandemic preparedness and NCD control should not
be treated as separate agendas, but as interdependent elements of
the same health-system resilience framework.

From a global health perspective, the three BHJ pieces
taken together point to an important intersection: NCDs, primary
health care and health-system resilience in a small, mountainous,
middle-income country. They complement a broader literature
on health research and system strengthening in low- and middle-
income countries, which stresses the importance of locally led
research, stable financing and closer links between evidence
and policy’. Yet, as Franzen and colleagues note in their meta-
narrative review, efforts to develop health research capacity
remain fragmented and are often poorly evaluated’. Bhutan’s
experience, as portrayed in BHIJ, appears to fit this pattern.
Ambitious policy frameworks and innovative concepts such
as GNH exist, but there is still a need for more systematic,
longitudinal research on implementation and impact.

Against this background, BHJ could play a distinctive
role in the global evidence ecosystem in at least two ways. First,
by encouraging submissions that explicitly compare Bhutan’s
NCD and pandemic responses with those of other countries in
the South-East Asia Region or in similar high-altitude, small-
population settings. Comparative policy analyses or multi-
country case series would help to move Bhutanese evidence from
being primarily nationally relevant to also being regionally and
globally informative. Second, by promoting articles that link
quantitative outcomes with qualitative insights into governance,
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