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Chemical, biological, radiological and nuclear-related disasters have become increasingly
common all around the world. Objectives: To assess the knowledge and preparedness
regarding chemical, biological, radiological and nuclear Warfare among Doctors and Medical
students at Combined Military Hospital Lahore Medical College. Methods: In this descriptive
cross-sectional study, 311 respondents participated from November 2022 to May 2023. Non-
probability convenience sampling technique was used. Data were analyzed on SPSS version
26.0. Results: The study revealed a significant knowledge gap regarding chemical, biological,
radiological and nuclear warfare. Almost 290 participants had never encountered the term
‘chemical, biological, radiological and nuclear' signifying a substantial lack of awareness.
Furthermore, a slightly higher knowledge gap was observed among female participants,
although this difference did not reach statistical significance (p-value=0.07). Additionally,
students in their 3rd, 4th, and final years of medical college demonstrated a more
comprehensive understanding of chemical, biological, radiological and nuclear compared to
thoseintheirinitial years of study(p-value=0.008). Conclusions: It was concluded that thereisa
significant knowledge gap about chemical, biological, radiological and nuclear Warfare and its
management among medical professionals. A very low percentage of professionals were
properly trained in chemical, biological, radiological and nuclear emergency management.
Respondents stressed the inclusion of chemical, biological, radiological and nuclear
emergency management training in the curriculum. These findings suggest that proper
provision of knowledge, and training related to these disasters is inevitable for timely
managementand futureriskreductionfromsuchevents.

INTRODUCTION

Chemical, biological, radiological and nuclear (CBRN)

importance in the CBRN chain of survival. Competent

weapons have the potential to cause significant mass
destruction and pose a threat to public health and safety.
Although CBRN events are rare, they have been
consistently seen in the past. Technological advancement
can potentiate their use. The effects of CBRN agents
depend on a multitude of factors such as the type of agent,
the dose and the concentration of the agent. There have
been 565 individual CBRN incidents around the world from
1990-2020, causing a significant number of morbidities
and mortalities [1]. Basic and prompt actions taken
effectively by the first responders are of utmost

healthcare providers are inevitable for the prompt
response, and management of these incidents, in terms of
reduction in CBRN-related morbidities & mortalities but
also their protection [2]. Over time many events have put
the risk of CBRN terrorism on the rise; the 1995 Tokyo
subway sarin(nerve gas)attack was done in peacetime asa
weapon of mass destruction[3]. Intentional distribution of
Bacillusanthracis spores through the postal systemin 2001
caused 22 cases of Anthrax, and five mortalitiesin America
and changed the domain of public health [4]. Nuclear &
radiological emergencies are among the highest priority
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risks. Education about protective behaviour is essential to
combat mortality associated with these incidents. Lack of
preparedness is significantly associated with fatalism[5].
Unfortunately, there is a concerning lack of preparedness
internationally. Healthcare providers need to enhance their
knowledge so that they can respond adequately to CBRN
emergencies. Their willingness to respond, knowledge &
competence are the main prerequisites for prompt
management and risk reduction [6]. After World War I
many countries have embarked on nuclear arms and by the
end of 2022, 1300 nuclear warheads were possessed by
nine countries. Nuclear weapons destroy on a vast scale
and jeopardize the environment for future generations.[7].
Since we have a history of conventional wars with our
neighboring countries, Pakistan believes in no first use of
nuclear weapons and declares that they would be used only
if the conventional means failed [8]. With the growth of
global terrorism and rapid advancements in the field of
science, the threat of chemical, biological, radiological and
nuclear attack remains imminent. Healthcare
professionals must be prepared to deal with such
casualties to minimize mortality. In the wake of the present
global situation, the knowledge and preparedness of first
responders matter a lot and need to be enhanced to deal
with CBRN emergencies [9]. There is a lack of research
regarding the knowledge and preparedness of healthcare
professionals in Pakistan in case of a CBRN attack. So, the
rationale of our study is to find out the knowledge gap
among medical professionals, as they are the first-line
responders for any CBRN emergency. These agents have
become increasingly common all around the world. With
terrorism on the rise, healthcare professionals must have
the knowledge and trainingand be able to perform efficient
emergency management.

Thisstudyaimstoassessthe Knowledge and preparedness
regarding CBRN Warfare among Doctors and Medical
students at Combined Military Hospital (CMH) Lahore
Medical College.

METHODS

This cross-sectional study was conducted at CMH Lahore
Medical College using a non-probability convenience
sampling technique. Data collection took place between
November 2022 and May 2023. The inclusion criteria were
participants who fully completed the questionnaire.
Undergraduates, graduate trainees and doctors of CMH
Lahore Medical College were eligible to participate.
Participants who submitted incomplete questionnaires
were excluded. Verbal consent was taken. Answering the
questionnaire means that the respondents agreed to
participate. Confidentiality and anonymity were ensured.
Ethical approval was taken from the Institutional Review
Board (648/ERC/CMH/LMC). The questionnaire was
designed based onathorough literature review. Cronbach's
alpha value was 0.78. It included socio demographic
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information (age, gender, academic level, and further
qualifications), CBRN knowledge, and preparedness levels.
The participants'level of knowledge and preparedness was
assessed using a 10-point ordinal scale. Additionally, a 9-
item quiz containing theoretical questions was included to
evaluate the participants'understanding of CBRN Warfare.
Sample size was calculated through WHO statistics
calculator, based on 5% margin of error and 95%
confidence level. Statistical analysis was carried out using
SPSS version 26.0. Chi-square test of significance was
used to see association between level of education and
CBRN knowledge and ability to deal with emergencies.
p<0.05was considered statistically significant(Figure1).
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Figure 1: Graphical Presentation

RESULTS

In this study, we surveyed 311 medical studentsand doctors
affiliated with CMH Lahore Medical College and Hospital to
evaluate their knowledge of CBRN (Chemical, Biological,
Radiological, and Nuclear) warfare. The mean age of the
respondents was 19.96 years + 1.9 SD. The range of age was
17-28 years. Out of 311respondents, 96(30.9%)were in their
first year, 42 (13.5%) were in their second year, 35 (11.3%)
were in their third year, 89(28.6%)were in their fourth year,
38(12.2%)wereinfinalyearand11(3.5%)were postgraduate
students. 300 were MBBS students, 3 were fellows of the
College of Physicians and Surgeons (FCPS), 3 were MPhil,
and 5 had postgraduate degrees in other specialities.
Among the participants, 167 (53.7%) were male, 141(45.3%)
were female, & 3(1%) preferred not to say, all of whom
completedthe questionnaire(Figure 2).

Analysis
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Gender
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Figure 2: Gender Distribution
Surprisingly only 22(7.1% ) heard the term CBRN, and 289(93%) out
of the 311 respondents had not previously heard before entering
into the medical profession, indicating a significant knowledge
gapinthisarea(Figure3).
Knowledge regarding the term CBRN
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Figure 3: Level of Knowledge Regarding CBRN Warfare
There was a slightly greater knowledge deficit among
females than male, the difference did not reach statistical
significance(p-value: 0.07)(Figure 4).

Gender wise Knowledge among the respondents
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Figure 4: Knowledge About CBRN among Male and Female
Students

Students in their 3*, 4", and final years exhibited a more
substantial understanding of CBRN when compared to
those in their initial years of study, and postgraduates had
better knowledge regarding CBRN, p=0.008(Figure5).
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Figure 5: Figure 5: Comparison of Knowledge among Different
ProfessionalLevels
Sixty-eight (21.9%) respondents exhibited awareness
regarding CBRN warfare; after joining the medical
profession, while 243(78.1%) were still unaware of it. Out of
68 respondents who were aware of the term, 21(6.8%)
knew, & proper training in emergency management. Out of
300 medical students, 112 (37.3%) wanted to become
physicians, 51 (17%) wanted to excel in emergency
medicine, and 148 (49.3%) showed interest in other
specialities. Sixteen(5.1%)lived within a 20 km radius of a
nuclear or chemical installation, and 291(93.6%) did not.
Twenty-five (8.0%) were involved in disaster management
beyond their military and medical careers, 286(91.9% ) were
not. Regarding inclusion of CBRN training in the
curriculum, which should prepare the graduates to deal
with suchincidents; 162(52.1%)strongly agreed, 36(43.7%)
feltit should, and 13(4.2%) considered it unnecessary. Only
30 (9.6%) respondents knew how to respond to patients
affected by chemical chain collisions. 289(90.3%) did not.
Regarding iodine tablets preventing internal radiation; 96
(30.9%) answered correctly. Out of which 52 (31.1%) were
male and 44 (31.2% ) were female. The first step in chemical
decontaminationistowashwithwaterandsoap, which was
correctly answered by 155(50%) respondents. Limiting the
exposure andincreasing the distance, limits the damage by
radiation was correctly answered by 152 (49%)
respondents. The first step in nuclear irradiation
decontaminationistoremove clothesand shoesassoonas
possible, which was answered by 95 (30%) respondents
only. Regarding all the questions on the visual scale, the
higher the year of study the better was knowledge &
capability to deal with the patient. There was a positive
correlation between years of study and their knowledge
and capability to deal with emergencies related to
chemical, and biological nuclearincidents(Table1).
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Capability Capability Capability
Contagious  toDeal with  toDeal with  to Deal with
Control Year of Study Nuclear Chemical Biological Disease the Nuclear the Chemical the Biological
Incidence Incident Incident Incidents
Patients Patients Patients
Nuclear 0.001 - - - - - -
Chemical - 0.001 - - - - -
Biological - - 0.001 - - - -

Contagious Disease Incidence - -

Capability to Deal with the Nuclear - -

Capability to Deal with the Chemical
Incident

Capability to Deal with the Chemical
Incident

- - - 0.001

DISCUSSION

Our study aimed to evaluate CBRN warfare knowledge and
preparedness among 311 medical students and doctors at
CMH Lahore. In our study, the mean age of the respondents
was 19.96 years + 1.9 SD. Male respondents were 53.69 %,
and females 45.33%. Forty-three percent of the
respondents in another study belonging to the same age
bracket exhibited a low level of knowledge [9]. Out of 311
respondents, 93% of participants had not previously
encountered the term “CBRN", and only 7 % of the
respondents heard the term. Similar results were seen in
another study, in which 24.1 % of the respondents had ever
heard the term CBRN [10]. A gender-wise slightly higher
knowledge gap was seen among females, although this
difference did not reach statistical significance (p-0.07).
The professional level that the respondents wanted to
achieve was 36% physicians, 16.4% emergency physicians,
and 47.6% interested in other specialities. We found that
only 21(6.8%) respondents had formal training regarding
disaster management, and felt capable of dealing with
CBRN emergencies. A study revealed that there were
insufficient healthcare providers and their awareness
levels were very low regarding CBRN emergency
management and were not skilled enough to deal with the
situation, evenin the presence of emergency plans[11-13].
When asked whether CBRN training should be included in
the curriculum, 52.1% of respondents agreed, 43.7% said it
should be, and 4.2% said that it's useless. A study depicted
poor knowledge and preparedness regarding CBRN
incidents. They stressed the inclusion of necessary
training for medical and nursing staff to deal with such
events, 50 % of the respondents considered themselves
not prepared for CBRN warfare management. Similarly,
seven out of ten hospitals had emergency plans, but only
two were conducting drills and were lacking planning and
adequate training for the medical staff to deal with
emergencies [14, 15]. In the current study, the initial years
of undergraduate medical students exhibited less
knowledge as compared to clinical years, which indicates

that the level of education in the higher level of medical
study provided knowledge regarding CBRN. This is
consistent with the results of a study, which states that
case-based CBRN training in medical undergraduates
enhances healthcare provider's knowledge and capacity to
deal with such emergencies [16]. Out of 300 medical
students, 112(37.3%)wanted to become physicians, 51(17%)
wanted to excel in emergency medicine (EM), and 148
(49.3%) showed interest in other specialities. In another
study in Saudi Arabia, only 7% of the students preferred
emergency medicine as their first choice and 33,2%
considereditintheirtop three possible career options[17].
Regarding inclusion of CBRN training in the curriculum,
which should prepare the graduates to deal with such
incidents; 162 (52.1%) strongly agreed, 36 (43.7%) felt it
should, and 13(4.2%) considered it unnecessary. Similarly,
Timely response and preparedness combined with
specialized training enable the healthcare responders to
deal with CBRN emergencies. 94% of the respondents
agreed to the inclusion of emergency aid, and disaster
management in their curriculum[18, 19]. Regarding all the
questions on the visual scale, the higher the year of study
the better was knowledge and capability to deal with the
patient. There was a positive correlation between the year
of study and their knowledge and capability to deal with
emergencies related to chemical, and biological nuclear
incidents. These findings are similar to another study on
medical students, in which the level of knowledge was
foundto be asignificant predictor foremergencyreadiness
[20]. The present study underscores the urgent need for
improved education and training on CBRN warfare among
medical students and doctors. The substantial knowledge
gap identified in this research emphasizes the importance
of furtherinvestigation to identify contributing factorsand
develop effective strategiesforaddressingthisissue.
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CONCLUSIONS

It was concluded that the current study highlightsanotable
knowledge gap concerning CBRN warfare among medical
students, especially those in their early years. To address
this, comprehensive education and training on CBRN
hazards and management are essential to prepare future
firstresponderseffectively.
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