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Introduction

Accidental injuries constitute one of the most 
significant public health challenges of the 
21st  century. According to the World Health 
Organization (WHO), unintentional injuries 
account for approximately 4.4 million deaths 
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annually, representing nearly 8% of total global 
mortality.[1] In India, road traffic accidents alone 
claimed over 153,972 lives in 2021, making the 
country one of the highest burden nations for 
injury-related mortality.[2] A large proportion of 
these fatalities are considered preventable, given 
that timely, appropriate prehospital first aid can 
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reduce mortality and disability by as much as 
25–30%.[3]

First aid is defined as the initial assistance or 
care provided to a person who has been suddenly 
injured or taken ill before the arrival of professional 
medical help. The concept of the “golden hour” 
– the critical 60 min following a traumatic event 
during which definitive medical intervention can 
be lifesaving – underscores the irreplaceable role 
of bystander first aid.[4] Basic interventions such as 
controlling hemorrhage, ensuring airway patency, 
performing cardiopulmonary resuscitation (CPR), 
and immobilizing suspected fractures can be the 
decisive difference between life and death in the 
prehospital setting.

Medical students occupy a unique position in 
society. As individuals receiving formal training 
in human physiology, pathology, and clinical 
sciences, they possess the intellectual foundation 
to comprehend and apply first aid principles far 
more readily than the general public. Furthermore, 
they are present in communities, hostels, lecture 
halls, and social settings where emergencies can 
and do occur. Equipping them with confident first 
aid skills, therefore, has a dual benefit: protecting 
immediate victims and contributing to a broader 
culture of emergency preparedness.[5,6]

Despite the logical expectation that medical 
students should be well-versed in first aid, several 
studies from India and other developing nations 
have documented significant deficiencies. A study 
by Chandrasekaran et al.,[5] found that fewer 
than half of undergraduate medical students 
demonstrated adequate knowledge of basic 
life support. Joseph et al.,[7] reported similarly 
concerning results in a Mangalore-based cohort, 
noting particular gaps in CPR technique, choking 
management, and poisoning protocols. These 
findings suggest a systemic inadequacy in the 
integration of practical emergency skills within 
the standard MBBS curriculum.

The National Medical Commission (NMC) has 
recently revised competency-based medical 

education guidelines in India; however, the 
practical, hands-on component of first aid remains 
inconsistently delivered across institutions. Where 
it is taught, it is often theoretical rather than 
simulation-based, resulting in students who know 
the textbook protocol but lack the confidence and 
psychomotor skills to execute it under real-world 
conditions.[8,9] This theory-practice gap has direct 
implications for patient safety and community 
health outcomes.

The objectives of the present study were, therefore, 
threefold: (1) to assess the level of awareness and 
knowledge of first aid for accidental injuries among 
undergraduate MBBS students across all years of 
study; (2) to evaluate their attitudes toward first 
aid training and their self-reported confidence 
in emergency situations; and (3) to identify 
sociodemographic, academic, and experiential 
predictors of adequate first aid knowledge that can 
inform targeted curriculum interventions.

Materials and Methods

A cross-sectional descriptive study was conducted 
over a period of 6 months (July–December 2024) at 
a tertiary care teaching hospital and medical college 
in South India. The institution admitted 250 MBBS 
students per academic year across four professional 
years (Phase 1 through Phase 3 Part 2).

The study population comprised all undergraduate 
MBBS students (Phase 1 to Phase 3 Part 2) enrolled in 
the institution during the study period. Total enrolment 
was approximately 1,000 students. Using a single 
proportion formula – assuming 50% awareness (to 
maximize sample size), 95% confidence interval (CI), 
and 6% absolute precision – the calculated minimum 
sample size was 250. Hence, 250 participants 
were enrolled using stratified random sampling 
proportional to each year’s enrolment. Students who 
did not provide informed consent or who had previous 
professional training in emergency medicine (e.g., 
paramedics re-entering MBBS) were excluded.

A structured, self-administered questionnaire was 
developed based on a review of existing validated 
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instruments[2,6,11] and was adapted to the Indian 
clinical context following expert validation by a 
panel of three community medicine faculty and 
one emergency medicine specialist. The instrument 
comprised four sections: (A) sociodemographic 
and academic details (8 items); (B) knowledge 
assessment – 40 items covering general first aid 
principles (8 items), CPR and automated external 
defibrillators use (8 items), wound and bleeding 
management (8 items), burns, fractures, and 
choking (10 items), and poisoning and electrical 
injuries (6 items); (C) attitude and practice 
assessment (10 five-point Likert-scale items); 
and (D) suggestions for curriculum improvement 
(open-ended). Content validity index was 0.88, 
and test-retest reliability (Pearson’s r) was 0.84, 
indicating acceptable psychometric properties.

Each correct knowledge item was awarded one 
mark, and incorrect or “don’t know” responses 
received zero, yielding a total knowledge score 
of 40. Based on established precedent in similar 
studies,[6,11] participants scoring ≥60% (≥24/40) 
were classified as having “good knowledge” and 
those scoring <60% (<24/40) as “poor knowledge.” 
Domain-specific mean scores were also calculated 
and compared across subgroups.

Data were entered into Microsoft Excel 2019 
and analysed using IBM Statistical Package 
for the Social Sciences Statistics version  25.0. 
Descriptive statistics (frequencies, percentages, 
means, and standard deviations) were computed 
for all variables. Bivariate associations between 
knowledge classification and independent variables 
were assessed using Pearson’s Chi-square test or 
Fisher’s exact test as appropriate, with P < 0.05 
considered statistically significant.

Institutional Ethics Committee approval was 
obtained before data collection. Written informed 
consent was obtained from all participants. 
Anonymity was preserved by assigning unique 
identification numbers; no personal identifiers were 
retained in the dataset. Participation was entirely 
voluntary, and students were assured that responses 
would not affect their academic standing.

Results

A total of 250 MBBS students participated, yielding 
a 93.6% response rate from the 250 questionnaires 
distributed. The cohort comprised 128  males 
(51.2%) and 122  females (48.8%), with a mean 
age of 21.3 ± 1.7 years. The majority fell in the 
21–23 year age group (52.4%). Second-year MBBS 
students formed the largest stratum (31.2%), 
followed by 3rd-year (28.4%), 1st-year (24.8%), 
and final-year (15.6%) students. Only 94 students 
(37.6%) reported having received any prior formal 
first aid training, of whom 36 (38.3%) had attended 
a structured BLS/ACLS workshop. The remaining 
156 students (62.4%) had no prior formal training, 
highlighting a large untrained majority. Table  1 
presents the complete demographic profile of 
participants.

The overall mean knowledge score was 22.4 ± 5.6 
out of 40  (55.9%). Overall, 49.2% (n = 123) of 
participants demonstrated good knowledge (score 
≥24/40), while 50.8% (n = 127) demonstrated poor 
knowledge. Analysis across domains revealed 
considerable heterogeneity. Wound and bleeding 
management received the highest mean score 
(7.1 ± 1.5 out of 10; 67.2% good knowledge), 
likely attributable to greater experiential exposure 
and emphasis in surgical postings. Conversely, 
electrical injuries recorded the lowest mean domain 
score (4.7 ± 2.2; 35.2% good knowledge), and 
poisoning protocols were also poorly understood 
(4.9 ± 2.0; 38.4% good knowledge). CPR-related 
knowledge, while better than the most poorly 
known domains, was adequate in only 54.4% of 
students, an alarming finding given the critical 
importance of bystander CPR in cardiac arrest 
outcomes.[15] Table 2 presents domain-wise scores 
in detail.

A statistically significant association was observed 
between year of study and the level of first aid 
knowledge (χ2 = 18.64, df = 3, P = 0.003). The 
proportion with good knowledge increased 
progressively from 35.5% in 1st-year students to 
61.5% in final-year students. However, the fact 
that 38.5% of final-year students still demonstrated 
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poor overall first aid knowledge – despite 4 years of 
medical training – is a matter of serious concern and 
reflects a systemic gap in practical skill integration. 
Table  3 presents this association. Gender was 
not significantly associated with knowledge 
level (P = 0.468), consistent with findings from 
comparable studies.[7]

The attitude assessment revealed a paradox between 
perceived importance and actual preparedness. 
An overwhelming 92.4% of students agreed that 

first aid knowledge is essential for every medical 
student, and 87.2% advocated for mandatory 
hands-on training in the curriculum. However, 
only 34.4% reported feeling personally confident 
to provide first aid in an emergency, and merely 
27.2% had ever administered first aid in a real-
life situation. Furthermore, 54.0% disagreed 
that their current curriculum adequately covered 
practical first aid skills – a finding that directly 
indicts existing pedagogical approaches. Table 4 
summarizes attitude and practice responses.

Table 2: Domain‑wise first aid knowledge scores among medical students (n=250)
Domain of first aid Mean score 

(±standard deviation)
Good knowledge (%) Poor knowledge (%)

Cardiopulmonary resuscitation 6.2±1.8 54.4 45.6

Bleeding and wound management 7.1±1.5 67.2 32.8

Burns and scalds 5.8±1.9 48.8 51.2

Fractures and musculoskeletal injuries 6.5±1.7 59.6 40.4

Choking and airway obstruction 5.4±2.1 43.2 56.8

Poisoning and toxic exposure 4.9±2.0 38.4 61.6

Drowning and near‑drowning 5.1±1.9 42.0 58.0

Electrical injuries 4.7±2.2 35.2 64.8

Head and spinal injuries 6.0±1.6 51.2 48.8

Overall composite score 5.6±1.4 49.2 50.8

Table 1: Sociodemographic and academic characteristics of participants (n=250)
Characteristic Category Frequency (n) Percentage

Year of study 1st year MBBS 62 24.8

2nd year MBBS 78 31.2

3rd year MBBS 71 28.4

Final year MBBS 39 15.6

Gender Male 128 51.2

Female 122 48.8

Age group 17–20 years 89 35.6

21–23 years 131 52.4

24 years and above 30 12.0

Prior first aid training Yes 94 37.6

No 156 62.4

Source of knowledge Formal teaching 58 23.2

Internet/social media 72 28.8

Previous training programs 36 14.4

No specific source 84 33.6
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Predictors of good first aid 
knowledge: Multivariate logistic 
regression
Multivariate logistic regression analysis identified 
several independent predictors of good first aid 
knowledge after adjusting for all covariates. 
Attendance at a BLS/ACLS workshop was 
the strongest predictor (Adjusted odds ratio 
[AOR] = 4.13; 95% CI: 2.24–7.62; P < 0.001), 
followed by any prior first aid training (AOR = 3.47; 
95% CI: 1.98–6.08; P < 0.001), advanced year of 
study (final year vs. 1st  year AOR = 2.92; 95% 
CI: 1.54–5.52; P = 0.001), and formal teaching 
as the source of first aid knowledge (AOR = 2.18; 
95% CI: 1.12–4.24; P = 0.022). Gender and age 
were not significant independent predictors in 
the multivariate model (P = 0.468 and P = 0.212, 
respectively). These findings are presented in 
Table 5 and underscore the primacy of structured, 
hands-on instruction over informal learning 
pathways.

Discussion

The present study found that only 49.2% of medical 
students demonstrated adequate overall first aid 
knowledge, a figure broadly consistent with, though 

at the lower end of, values reported in comparable 
Indian studies. Joseph et al.,[7] reported adequate 
knowledge in 53.7% of medical students in 
Mangalore, and Sridharan and Sivaramakrishnan[7] 
documented a good knowledge rate of 52.1% in a 
South Indian tertiary center cohort. The modest 
improvement over time, mirrored in our finding that 
final-year students performed significantly better 
than juniors (P = 0.003), suggests that some degree 
of osmotic learning does occur through routine 
clinical exposure; however, the persistence of poor 
knowledge in 38.5% of final-year students indicates 
this learning is inadequate and inconsistent.

The domain-specific analysis yielded clinically 
important insights. CPR knowledge was adequate 
in only 54.4% of students – a striking deficit given 
that prompt bystander CPR can triple survival 
rates in out-of-hospital cardiac arrest.[10] Bollig 
et al.[11] demonstrated that even a brief, structured 
CPR training program produced significant and 
durable improvements in lay responders; the logical 
corollary for medical students is that a single, 
well-designed, simulation-based CPR module 
could substantially close this gap. The particularly 
low awareness of electrical injury (35.2%) and 
poisoning protocols (38.4%) may reflect the current 

Table 4: Attitude and practice profile of medical students regarding first aid (n=250)
Statement/item Agree n (%) Neutral n (%) Disagree n (%)

First aid knowledge is essential for every medical student 231 (92.4) 15 (6.0) 4 (1.6)

I feel confident providing first aid in an emergency 86 (34.4) 72 (28.8) 92 (36.8)

Regular hands‑on training in first aid should be mandatory 218 (87.2) 24 (9.6) 8 (3.2)

I have previously administered first aid in a real situation 68 (27.2) — 182 (72.8)

Curriculum adequately covers practical first aid skills 54 (21.6) 61 (24.4) 135 (54.0)

I would be willing to conduct first aid awareness sessions 194 (77.6) 38 (15.2) 18 (7.2)

Table 3: Association between year of study and first aid knowledge level (n=250)
Year of study Good knowledge n (%) Poor knowledge n (%) P‑value

1st year MBBS (n=62) 22 (35.5) 40 (64.5) 0.003*

2nd year MBBS (n=78) 36 (46.2) 42 (53.8)

3rd year MBBS (n=71) 41 (57.7) 30 (42.3)

Final year MBBS (n=39) 24 (61.5) 15 (38.5)

Total (n=250) 123 (49.2) 127 (50.8)
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NMC curriculum’s relatively light emphasis on 
these injury types in preclinical years, an imbalance 
that merits review.

The identified attitude-practice paradox is perhaps 
the most policy-relevant finding of this study. The 
near-universal recognition of first aid’s importance 
(92.4%) coexisting with low personal confidence 
(34.4%) and limited real-world application (27.2%) 
is a textbook manifestation of the knowledge-
attitude-practice gap documented extensively 
in health education research.[12,13] Meraj et al.,[8] 
reported similar attitudinal positivity alongside 
practical unpreparedness in Pakistani medical 
students, suggesting this is a cross-cultural 
phenomenon rooted in curriculum design rather 
than individual motivation. The overwhelming 
endorsement of mandatory training (87.2%) and the 
54% who found their current curriculum inadequate 
constitute compelling student-voice evidence for 
curriculum reform.

The multivariate analysis confirmed that 
structured, hands-on training – particularly 
BLS/ACLS workshops (AOR = 4.13) and any 
prior formal first aid training (AOR = 3.47) 
– were far more powerful determinants of 
knowledge than passive, informal learning. This 
is consistent with the established educational 
principle that procedural skills require deliberate 
psychomotor practice rather than declarative 
knowledge transmission.[11,14] Formal teaching 
was also a significant predictor (AOR = 2.18), 
reinforcing the value of structured classroom-
based instruction when it does occur. Gender did 
not predict knowledge, a finding consistent with 

several published reports,[7,8] suggesting that any 
intervention strategy can be uniformly applied 
without gender stratification.

Comparatively, studies from higher-income 
settings such as Mpotos et al.[14] and Panchal 
et  al.[15] describe robust, standardised CPR and 
first aid training embedded at every level of health 
professional education, yielding significantly 
higher competency rates. The gap between these 
benchmarks and current Indian medical education 
outcomes is not primarily attributable to student 
capacity or motivation – our data demonstrate 
enthusiastic willingness to learn (77.6% expressed 
willingness to conduct first aid awareness sessions) 
– but rather to systemic underinvestment in 
simulation infrastructure and protected curriculum 
time. Kironji et al.,[15] and Razzak and Kellermann[16] 
further contextualize this within the broader 
prehospital care deficits of low- and middle-income 
countries, where emergency medical services are 
underdeveloped, and bystander intervention is 
therefore proportionally more critical.

This study has several strengths: A  multi-
year stratified sample, a validated instrument, 
adequate power, and the use of multivariate 
analysis to control for confounding. Limitations 
include the single-center design, which limits 
generalisability; reliance on self-report, which 
may introduce social desirability bias; and the 
cross-sectional design, which precludes causal 
inference. A  longitudinal design tracking the 
same cohort across years of study would provide 
stronger evidence regarding the trajectory of first 
aid knowledge development.

Table 5: Multivariate logistic regression – predictors of good first aid knowledge (n=250)
Predictor variable Adjusted odds ratio 95% confidence interval P‑value

Year of study (Final year vs. 1st year) 2.92 1.54–5.52 0.001*

Prior first aid training (Yes vs. No) 3.47 1.98–6.08 <0.001*

Gender (Female vs. Male) 1.21 0.72–2.04 0.468

Source: Formal teaching versus no source 2.18 1.12–4.24 0.022*

Age ≥21 years vs. <21 years 1.44 0.81–2.56 0.212

Attended BLS/ACLS workshop (yes vs. no) 4.13 2.24–7.62 <0.001*
*P value<0.05 , statistically significant
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Conclusion

This study demonstrates a significant and concerning 
gap in first aid awareness and practical readiness 
among undergraduate medical students. While nearly 
half of the cohort possessed adequate knowledge, a 
substantial 50.8% did not – and fewer than one in three 
felt confident to intervene in an actual emergency. 
The theory-practice disconnect is stark: Students 
recognize the importance of first aid, advocate for 
mandatory training, yet emerge from their medical 
education inadequately equipped to deliver it.

The strongest modifiable predictors of adequate 
knowledge – BLS/ACLS workshop attendance 
and any structured first aid training – provide a 
clear, evidence-based roadmap for intervention. It 
is strongly recommended that institutions integrate 
mandatory, competency-based, simulation-facilitated 
first aid training into the Phase 1 MBBS curriculum, 
with regular refresher modules in subsequent phases. 
These modules should prioritize CPR, hemorrhage 
control, choking management, and common injury 
protocols, using task trainers, standardised patients, 
and scenario-based learning. In addition, medical 
colleges should leverage enthusiastic students as 
peer educators to cascade first aid awareness to the 
wider community, thereby multiplying public health 
impact. Adoption of such measures is not merely an 
academic exercise – it has the potential to save lives 
in the communities these future physicians will serve.
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