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Poisoning remains a major cause of emergency department visits and preventable mortality,
particularly in low- and middle-income countries. Newly graduated medical officers are
frequently the first responders in poisoning emergencies. Objectives: To evaluate the
knowledge, skills, and attitudes of recent medical graduates regarding the diagnosis,
management, and medico-legal responsibilities associated with poisoning cases. Methods: An
analytical cross-sectional study was conducted among 201 recent MBBS graduates working in
tertiary care teaching hospitals in Lahore, Pakistan. A structured, pilot-tested questionnaire
assessed knowledge using multiple-choice and scenario-based questions, skills through
structured clinical scenarios, and attitudes using Likert-scale items. Data were analyzed using
SPSS version 26.0. Independent t-tests, chi-square tests, Pearson correlation, and multiple
linear regression were applied. A p-value <0.050 was considered statistically significant.
Results: Graduates who completed an emergency department rotation demonstrated
significantly higher knowledge scores than those without such training. Greater exposure to
poisoning cases was associated with improved practical skills, and a moderate positive
correlation was observed between the number of poisoning cases managed and overall
competence. Emergency rotation and clinical exposure independently predicted competence
after adjustment for demographic variables. Major competence gaps were identified in
toxidrome recognition, decontamination sequencing, airway protection, corrosive poisoning
management, and medico-legal documentation. Conclusions: Recent medical graduates
possess moderate theoretical knowledge but demonstrate important deficiencies in practical
and medico-legal competencies. Structured emergency rotations and simulation-based
toxicology trainingare essential toimprove preparedness for poisoningmanagement.

INTRODUCTION

Poisoning remains a significant global public health
concern and contributes substantially to morbidity and
mortality worldwide. According to the World Health
Organization, acute poisoning accounts for hundreds of
thousands of deaths annually, with the greatest burden
occurring in low- and middle-income countries where
access to antidotes, regulatory oversight of toxic
substances, and trained emergency care providersis often
limited[1, 2]. In South Asia, including Pakistan, poisoning is

afrequent cause of emergency department presentations
and preventable deaths [3, 4]. Commonly encountered
agents include pesticides, pharmaceuticals, corrosive
substances, and household chemicals. These exposures
are often intentional or accidental and require prompt
recognition and management in emergency settings[3,5].
Delaysinairway stabilization, decontamination, orantidote
administration may resultin severe complications or death
[5, 6]. Recent medical graduates, particularly house
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officers, are often the first physicians responsible for the
initial evaluation and management of poisoning cases.
Effective care requires early identification of toxidromes,
stabilization of airway, breathing, and circulation,
appropriate decontamination measures, timely antidote
administration, and vigilant monitoring for complications
[6, 7]. However, multiple studies have demonstrated that
junior doctors frequently lack adequate practical
experience and confidence in managing poisoning
emergenciesduring early clinical practice[6-8]. Inaddition
to clinical management, poisoning cases carry important
medico-legal responsibilities, including documentation,
evidence preservation, and legal reporting. Newly
graduated doctors often report insufficient training and
limited confidence in fulfilling these obligations [8-10].
Evidence suggests that structured emergency medicine
exposure and focused toxicology education improve
clinical competence and professional confidence among
junior physicians [9, 11]. Despite inclusion of toxicology in
undergraduate curricula, hands-on exposure and formal
medico-legal training remain limited in many medical
institutionsin Pakistan[10,12].

Given the frontline role of recent graduates in emergency
care, evaluating their knowledge, skills, and attitudes
toward poisoning management is essential to identify
deficiencies and guide educational reform. This study
aimed to assess these competencies and determine
factors associated with preparedness for poisoning
emergencies. This study aims to assess the knowledge,
skills, and attitudes of recent medical graduates regarding
the diagnosis, management, and medico-legal
responsibilitiesrelated to poisoning cases.

METHODS

An analytical cross-sectional study was conducted in
tertiary care teaching hospitals in Lahore, Pakistan, from
16 December2025to 16 January 2026. Ethical approval was
obtained fromthe Ethical Review Committee of Ameer-ud-
Din Medical College / PGMI, Lahore General Hospital,
Lahore, Pakistan (Approval No. AMC/PGMI/LGH/Article/
Research No/2025/ERC/73; dated 4th December 2025).
Written informed consent was obtained from all
participants. The study included 201 recent MBBS
graduates who had completed their degree within the
previous two years and were working in clinical
departments. Sample size was calculated using Cochran's
formula, and non-probability convenience sampling was
employed. Sample size was calculated as n=Z"x p «(1-p)/d’,
where Z = 1.96 (Z-value for 95% confidence level), p = 0.5
(Estimated proportion), d = 0.05 (Margin of error), and n =
300(Population size). Finite Population Correction: n,=n/
1+(n-1)/N. The final sample size was 200 participants. Data
were collected using a structured questionnaire.
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Knowledge and skills assessment were based on
structured multiple-choice questions and scenario-based
evaluations, adapted from previous studies on junior
doctors'toxicology competence. Attitudes were measured
using a Likert-scale questionnaire validated in similar
populations. Knowledge was assessed through multiple-
choice and scenario-based questions covering poisoning
types, toxidrome recognition, decontamination principles,
and antidote use. Skills were evaluated using structured
clinical scenarios assessing airway management, antidote
administration, corrosive poisoning handling, and medico-
legal procedures. Skills assessment was scenario-based
and not purely self-reported. Attitudes were measured
using Likert-scale items evaluating ethical responsibility,
reporting behavior, and professional confidence. The
questionnaire was pilot-tested on 20 recent graduates not
included in the final analysis, and internal consistency was
acceptable(Cronbach'salpha=0.78).

Data were analyzed using SPSS version 26.0. Descriptive
statistics were expressed as mean + standard deviation or
frequency (%). Independent t-tests, chi-square tests,
Pearson correlation, and multiple linear regression were
applied. A p-value < 0.050 was considered statistically
significant.

RESULTS

The sample size was 201, and all participants responded.
Males constituted 88 (44 %) of the sample, while 113 (56%)
were females. The mean age of the respondents was 25 +
1.2 years. Regarding institutional background, 119 (59%)
graduates were from government medical colleges and 82
(41%) were from private institutions. During their in-house
employment, 127 (63%) participants had completed a
formal emergency department rotation, whereas 74 (37%)
hadnot(Table1).

Table1: Demographic Characteristics of Participants

Characteristics n(%)/Mean £SD

Gender
Male 88 (44%)
Female 13(56%)
Age (years) 25+1.2
Type of Institution
Government 119(59%)
Private 82(41%)
Emergency Rotation Completed

Yes 127(63%)

No 74(37%)

The mean knowledge scorewas 19+ 4 out of 30, indicatinga
relatively low level of conceptual understanding. Graduates
who had completed an emergency rotation achieved
significantly higher knowledge scores (20.5 + 3.7) than
those who had not (15.8 + 4.0) (t = 6.41, p=0.001). Domain-
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wise analysis revealed good knowledge of common types of poisoning(73%) and indications for antidotes such as atropine
and naloxone (69%). However, deficits were observed in the identification of toxidromes (41%), contraindications of gastric

lavage and activated charcoal(37%), and monitoring for complications(34%)(Table 2).
Table 2: Knowledge, Skills, and Attitude Scores of Participants

Parameters MeanxSD/n(%) Significant Findings

Knowledge Score (Out of 30) 19+4 Higher with emergency rotation: 20.5 + 3.7 vs 15.8 + 4.0 (p=0.001)

Common poisoning: 73%; Antidotes: 69%; Toxidromes: 41%; Contraindications: 37%;
Monitoring: 34%

Skills Score (Out of 25) 17.2 +4.5 Higher with >5 poisoning cases: 19.2 + 3.8 vs 14.7 + 4.6 (p=0.003)

Knowledge Domains (% Correct) —

Airway protection: 47%; Corrosive ingestion: 38%; Decontamination sequence: 40%;
Medico-legal documentation: 40%

Government: 29.0 + 4.5 vs Private: 24.2 + 5.0 (p=0.020); 71% support reporting; 50%
confident in documentation

Skills Gaps (% Correct) —

Attitude Score (Out of 40) 29+5

The mean skills score was 17.2 + 4.5 out of 25. Participants who managed more than five poisoning cases during training
demonstrated significantly higher skills scores (19.2 + 3.8) than those with low or no exposure (14.7 + 4.6) (p=0.003). Major
competence gaps were observed in airway protection of unconscious patients (47%), care of corrosive ingestion (38%),
sequencing of decontamination procedures (40%), and medico-legal documentation and sample preservation (40%). The
overall attitude score was 29 + 5 out of 40, reflecting a generally favorable professional attitude. Government graduates had
significantly higher attitude scores(29.0 + 4.5) than private graduates (24.2 + 5.0)(p=0.002). Although 71% of participants
believed that poisoning cases should always be documented as medico-legal cases, only 50% expressed confidence in
accurately completing medico-legal documentation. Chi-square analysis demonstrated a significant association between
emergency rotation completion and adequate knowledge levels(x*=11.8, p=0.001), as well as between exposure to poisoning
casesand skills adequacy(x*=9.6, p=0.002). Pearson correlation analysis revealed amoderate positive relationship between
the number of poisoning cases managed and overall competence (r = 0.41, p<0.001). Multiple regression analysis further
showed that emergency rotation was a significant predictor of competence(p=0.38, p=0.001)(Table 3).

Table 3: Association Between Training Factorsand Competence

Factor Assessed Statistical Test Test Value Significance
Emergency rotation and Knowledge adequacy Chi-square ¥(1)=1.8 p=0.001
Exposure to poisoning cases and Skills adequacy Chi-square ¥(1)=9.6 p=0.002
Number of poisoning cases and Overall competence Pearson correlation r=0.41 p<0.001
Emergency rotation (predictor of competence) Multiple regression f=0.38 p=0.001

After controllingdemographic variables(age, gender, type of institution, and year of graduation), a multiple linear regression
analysis was performed to determine if training-related characteristics independently predicted total competence. 22% of
the competence variance was explained by the entire model, which was statistically significant(p<0.001)(R?=0.22, adjusted
R? = 0.20). Overall competency was found to be significantly predicted by emergency rotation (p = 0.38, p=0.001, 95% Cl:
0.15-0.61). There was also a strong positive correlation between exposure to poisoning cases (B = 0.24, p=0.012, 95% Cl:
0.05-0.43). A statistically significant independent effect was not shown by any of the demographic variables. Independent
samples t-tests revealed significant differences in knowledge, skills, and attitude scores between groups based on training
exposure and institutional background(Table 4).

Table 4: Independent Samplest-Test Results

Comparisons Group 1, (Mean £ SD) Group 2, (Mean £ SD) t-value p-value Interpretation
Knowledge Score Emergency rotation: 20.5+ 3.7 No rotation: 15.8 + 4.0 6.41 0.001 Significant
Skills Score >5 Cases: 19.2+ 3.8 <5 cases: 14.7+ 4.6 - 0.003 Significant
Attitude Score Government: 29.0 + 4.5 Private: 24.2 +5.0 - 0.002 Significant

Scatter plot showing the positive linear relationship between the number of poisoning cases managed and overall
competence score, with the regression line indicating increasing competence with greater clinical exposure (r = 0.41,
p<0.001)(Figure1).
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Figure 1: Positive Linear Relationship Between the Number of
Poisoning Cases Managed and Overall Competence Score

DISCUSSION

This study evaluated the preparedness of recent medical
graduates in managing poisoning cases and identified
training-related factors influencing overall competence.
Although theoretical knowledge was moderate, significant
gaps were identified in practical skills and medico-legal
readiness. Graduates who completed Department of
Emergency rotations demonstrated superior knowledge,
supporting previous findings that structured emergency
exposure enhances understanding of poisoning
management [13, 14]. Clinical exposure was a strong
determinant of skills competence, with increased case
experience correlating positively with overall competence.
Similar associations between experiential learning and
improved emergency care performance have been
reported in comparable healthcare settings [15, 16].
Despite reasonable awareness of common poisons and
antidotes, deficiencies in toxidrome recognition, airway
protection, and decontamination protocols were evident.
These findings mirror earlier studies demonstrating
inadequate practical training in toxicology among junior
doctors [14-17]. Medico-legal documentation emerged as
one of the weakest competence domains, consistent with
previous reports of limited medico-legal awareness and
confidence among early-career physicians [18]. Attitudes
toward professional responsibility were generally positive,
particularly among graduates from government
institutions, possibly reflecting greater exposure to
emergency and medico-legal cases. However, positive
attitudes alone did not translate into adequate
competence, reinforcing the need for structured, skills-
based training[16-18]. Regression analysis confirmed that
emergency rotation completion and poisoning case
exposure independently predicted competence,
regardless of demographic factors. These findings align
with evidence demonstrating that supervised emergency
training and targeted educational interventions
significantly improve preparedness among junior
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physicians[19,20].

This study has several limitations. Convenience sampling
may limit generalizability, and skills were assessed through
structured scenarios rather than direct bedside
observation. Self-reported exposure to poisoning cases
may introduce recall bias. Future multicenter studies
incorporating objective structured clinical examinations
andlongitudinal follow-up arerecommended.

CONCLUSIONS

Recent medical graduates demonstrate moderate
theoretical knowledge of poisoning management but
exhibit important deficiencies in practical skills and
medico-legal readiness. Structured emergency
department rotations, simulation-based toxicology
training, and formal medico-legal education should be
integrated into medical curricula to enhance preparedness
andimprove patientoutcomes.
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