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Abstract:

Background: Rabies is a fatal but vaccine-preventable zoonotic disease that remains a major public health concern in
developing countries. In Pakistan, thousands of deaths occur annually due to inadequate awareness, prevention, and
control measures.

Objectives: This study aimed to assess the perceptions of medical students about rabies in a medical college in Lahore,
Pakistan.

Method: A cross-sectional analytical study was conducted on 350 medical students through stratified random sampling.
The study was conducted during November 2022 to July 2023. At University College of Medicine at University of Lahore,
Pakistan. Data was described and analyzed using SPSS version 24. Ethical approval was obtained from institutional IRB.
Results: Among 350 medical students (50% male, 50% female, mean age 21.63), 94% correctly identified rabies as a
central nervous system disease, 87.7% recognized dogs as potential rabies carriers, but only 10.86% had awareness of
other animals involved in transmission. Approximately 62.85% had knowledge of animal vaccination, while 5.71% were
aware of sterilization of dogs as a measure to prevent rabies. Only 63.14% were informed of a rabies vaccine for humans.
Knowledge of correct doses for pre-exposure prophylaxis (PrEP) was known to 8% and post-exposure prophylaxis (PEP)
to 10%. Awareness of Rabies Control and Trap-Neuter-Vaccinate-Return (TNVR) programs was regrettably low (3.42%
and 1.42% respectively). Responses pertaining to attitude were moderate, with 29.4% considering aggressive wound
washing immediately after a stray dog bite. Furthermore, about 36.6% had attended a rabies awareness workshop but only
1.4% had seen a dog bite center in Lahore. Analysis of associations revealed that knowledge was significantly associated
with gender (x?=6.84, p=0.009), class year (x>=10.21, p=0.037), and age (x*>=8.15, p=0.017), with male, senior, and older
students showing better knowledge. Similarly, practice was significantly associated with gender (x>=7.22, p=0.007), class
year (x?=12.35, p=0.015), and age (x>=9.48, p=0.009), where male, senior, and older participants demonstrated better
preventive practices.

Conclusion: Significant gaps in medical students' perception about rabies exist. Improving education and awareness
among future healthcare providers is crucial to effectively prevent and manage rabies in the community. Both knowledge
and practice were found to be significantly associated with gender, class year, and age, with male, senior, and older students
performing better.
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INTRODUCTION: Rabies, a viral zoonotic disease caused by the Rabies virus, has been recognized since
ancient times, dating back to around 2000 BC. It belongs to the class of Lyssa viruses and is known to affect
the central nervous system [1]. Human transmission occurs through bites, scratches, and mucous secretions
(e.g., saliva) of infected animals [2]. While various wild animals, including bats, raccoons, skunks, and foxes,
serve as reservoir species for rabies globally, domestic dogs are the most common carriers [3]. Although there
is no known medical cure for rabies, it can be completely prevented with good management. Standing out as a
global threat, it carries a fatality rate of almost 100%, in both humans and animals, killing around 59,000 people
every year [4]. It is extremely significant to highlight that the World Health Organization has repeatedly brought
into public notice that Rabies is a 100% vaccine-preventable disease and therefore, it is imperative to vaccinate
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dogs and other animals to prevent the causation of the infection. Moreover, timely vaccination of the exposed
individuals can render help in preventing a deadly consequence [5].

Despite being a vaccine-preventable disease, rabies remains endemic in over 150 nations and territories,
causing approximately 59,000 human deaths annually, with Pakistan accounting for over 6,000 (10.1%) of these
cases, signifying significant economic losses [2].

The substantial burden of rabies-related deaths in developing countries like Pakistan indicates the presence of
inadequate human and animal rabies prevention and control programs. Factors contributing to rabies-related
fatalities in Pakistan include a lack of knowledge about the nature of the disease and prophylactic measures,
inadequate healthcare facilities, reluctance to seek medical attention after suspected dog bites, and the high
cost of rabies immunoglobulin (RIG) [6]. Recognizing the urgency of the situation, the Global Alliance for Rabies
Control (GARC) has set a target to eliminate deaths from canine rabies by 2030. However, more than 80,500
cases of dog bites are reported annually across Pakistan, leading to the adoption of controversial measures
such as culling dogs using shooting or poisoning in many major cities. On the other hand, animal rights
advocates advocate for more humane alternatives, such as vaccination and spaying programs [7]. In 2018, the
Indus Hospital Research Center initiated Rabies Free Pakistan (RFP) in Karachi, launching a mass dog
vaccination and animal birth control program targeting the large stray dog population. This program, Pakistan's
first Trap-Neuter-Vaccinate-Return (TNVR) initiative, aims to reduce the number of stray dogs, vaccinate them
for rabies, and train them to be less aggressive, making them safer for the community [8]. However, despite
these efforts, there remains a significant knowledge gap among medical professionals, as evidenced by a study
conducted at Aga Khan University assessing family physicians knowledge and attitudes towards rabies and
tetanus. The study highlighted a deficiency in knowledge and correct practices, with only a quarter of physicians
having received formal education on these topics during medical school and a mere 10% attending related
seminars and lectures in the past year [9].

Given the significant gaps in medical students' perception about rabies, it becomes crucial to address this issue
by improving education and awareness among medical students to effectively prevent and manage rabies in
the community. Therefore, the objective of this study is to assess the perception of medical students about
rabies; it's transmission, prevention and control measures at University College of Medicine, Lahore. This study
can serve as a reference to policymakers and stakeholders to create targeted awareness programs and
management strategies to effectively control and reduce human rabies-related deaths in Pakistan.

METHOD: A Cross-Sectional Analytical Study was conducted at the University College of Medicine (UCM),
University of Lahore (UOL), Lahore, Pakistan during November 2022 to July 2023. The calculated sample size
was 350, with confidence level of 95%, significance level of 0.05 and using expected percentage as 65% of
students having knowledge about rabies among physicians in a study conducted at Aga Khan Hospital [9].
The study participants were recruited through stratified random sampling. The total sample size was stratified
according to years of MBBS into 5 strata (350/5=70). Consequently, 70 students were taken from each year of
an MBBS, and it was further sub-stratified into half of the males and females (70/2=35). Therefore, data was
collected from 35 males and 35 females from each year of MBBS. Within each sub-strata convenient sampling
was done. First Year to Final Year medical students at UCM, who were willing to participate and present on the
day of study were included, while First Year to Final Year medical students who had a history of rabid animal
bites, most commonly dogs were excluded.

The data was collected through a self-administrated questionnaire. The Questionnaire was developed after a
thorough literature review, which contained questions to collect socio-demographic information of the
participants and questions to assess the perception of medical students regarding epidemiology, prevention
and control of rabies. It was pilot tested on 35 MBBS students. The data was collected over a period of one
week. The data collected was analyzed using SPSS (Statistical Package for Social Sciences, 25th version).
The results are presented with frequencies, percentages and tables.

The study was reviewed by the Ethical Committee of University College of Medicine and Dentistry (UCMD),
University of Lahore and approved under the IRB letter no. ERC/124/22/10 dated 14-10-22.

RESULTS: The study included 350 medical students from first year to final year MBBS; 50% were male and
50% were female. The medical students from each class were 20%. The mean age of the students was 21.63
+ 7.06 which ranged from 18 to 35.
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Table 1: Socio-demographic characteristics of the Study Participants (n=350)

MEDICAL STUDENTS PERCENTAGE %
Gender
Male 175 (50%)
Females 175 (50%)
Class
18t Year MBBS 70 (20%)
2NP Year MBBS 70 (20%)
3 Year MBBS 70 (20%)
4t Year MBBS 70 (20%)
5" Year MBBS 70 (20%)
Age
Mean * SD: 21.63+7.06

Table 2 : Knowledge of Rabies among the Study Participants (n=350)

Rabies is a disease affecting the CNS
Dog is a reservoir of Rabies
Biting is one of the modes of transmission from animals to humans

AW N o

Aggressiveness is one of the clinical features seen in dogs
5  Hydrophobia is one of the clinical features seen in Humans with rabies

Untreated rabies is always fatal
Post-Exposure Prophylaxis is required after being bitten by stray dogs

8  Antibiotics prophylaxis as an important measure to prevent wound sepsis after being bitten by stray
dogs

9 Rabies is treatable after onset of clinical symptoms

1 Regular vaccination of the dogs is an effective method in controlling the Rabies

0

1 Know about the rabies vaccination in Humans

1

1 Post-Exposure Prophylaxis includes RIG and Rabies Vaccine in previously unvaccinated individuals

2

1 Know Correctly the Doses (three) administered as Pre-Exposure Prophylaxis of rabies vaccine in

3 individuals at risk

1 Know Correctly(five)Doses of standard intramuscular regime of Post-Exposure Prophylaxis

4 administered to the previously unvaccinated individuals

1 Know Intramuscular Route of the Rabies vaccination

5

1 Know about any Rabies control Program in Pakistan

6

1 Know about Trap-Neuter-Vaccinate-Return (TNVR) program

7

329 (94%)
307 (87.7%)
260 (74.3%)
213
(60.85%)
214
(61.14%)
280 (80%)
280 (80%)
140 (40%)

175 (50%)
220
(62.85%)
221
(63.14%)
101
(28.85%)
28 (8%)

35 (10%)

137
(39.14%)
12 (3.42%0

5 (1.42%)

Table 2 depicts the knowledge of rabies among medical students. Many of the medical students (94%) agreed

with the fact that ‘rabies is a disease affecting the central nervous system.

While 88% of the students had knowledge of ‘dog as a reservoir of rabies’, strangely, only about 11% were
familiar with ‘animals other than dogs that can transmit rabies’. Biting was recognized by around 74% as one
of the different modes of transmission of rabies besides saliva contact with open wounds, scratch and inhalation.
A significant proportion of students, approximately 60% recognized ‘hydrophobia in humans’ and

‘aggressiveness in dogs’ infected with rabies as the main clinical features seen respectively.
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Moving on, majority (80%) of the students are of the opinion that untreated rabies is always fatal. Adding on,
about 40% of the students considered antibiotics prophylaxis as an important measure to prevent wound sepsis
after being bitten by stray dogs.

With respect to rabies vaccination, only about 29% students knew that ‘Rabies Immunoglobulin and Rabies
vaccine’ both were administered as post-exposure prophylaxis in previously unvaccinated individuals.
Unfortunately, only 8% of the students knew the ‘correct doses of Pre-Exposure Prophylaxis of Rabies vaccine’
in the individuals at risk and 10% knew the ‘doses of standard intramuscular regime of post-exposure
prophylaxis of rabies’.

Table 3 : Practice of Rabies among Study Participants (n=350)

1 Visit Local Practitioner is an Immediate health-seeking behaviour after bitten by a stray dog 160 (45.7%)
2 Seen any dog bite centre in Lahore 5(1.4%)

3 Ever attended any workshop or seminar on rabies awareness 128 (36.6%0
4 Ever advised someone to get themselves and their pet vaccinated against Rabies 189 (54%)

5 Having a Dog or Cat as pet 51 (14.6%)
6 Have the Pet registered 165 (47.1%)
7 Your Pet is vaccinated 295 (84.3%)
8 Vaccinated against Rabies 220 (62.7%)
9 Put Collar Around the neck while walking 179 (51%)

As shown in Table 3, about 46% of medical students agreed that ‘Visiting Local Practitioner’ is an immediate
health seeking behavior after being bitten by a stray dog’. Moreover, about 37% of the students had ‘ever
attended a workshop or seminar on rabies awareness. Despite 15% of students being cat or dog owners, only
about 1% had ‘ever seen a dog bite center in Lahore’. Pertaining to vaccination, about 63% were themselves
vaccinated whereas 84% had their pets vaccinated too.

Table 4 : Knowledge of Rabies vs Sociodemographic Characteristics (n=350)

Variable Category Good Knowledge Poor Knowledge Total X? (p-value)
Gender Male 128 (73.1%) 47 (26.9%) 175 6.84 (0.009)
Female 94 (53.7%) 81 (46.3%) 175
Class 1st Yr 35 (50.0%) 35 (50.0%) 70 10.21 (0.037)
2nd Yr 40 (57.1%) 30 (42.9%) 70
3rd Yr 44 (62.9%) 26 (37.1%) 70
4th Yr 49 (70.0%) 21 (30.0%) 70
5th Yr 56 (80.0%) 14 (20.0%) 70
Age <20 41 (51.3%) 39 (48.7%) 80 8.15(0.017)
21-23 129 (64.5%) 71 (35.5%) 200
224 52 (74.3%) 18 (25.7%) 70

A statistically significant association as shown in table 4, is found between knowledge of rabies and gender
(x>=6.84, p=0.009), with males demonstrating better knowledge compared to females. Class level (x*>=10.21,
p=0.037) and age (x*>=8.15, p=0.017) were also significantly associated, indicating that higher academic year
and older age groups had greater rabies-related knowledge.
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Table 5 : Practice of Rabies vs Sociodemographic Characteristics (n=350)

Variable Category Good Practice Poor Practice Total X? (p-value)
Gender Male 117 (66.9%) 58 (33.1%) 175 7.22 (0.007)
Female 81 (46.3%) 94 (53.7%) 175
Class 1stYr 31 (44.3%) 39 (55.7%) 70 12.35 (0.015)
2nd Yr 34 (48.6%) 36 (51.4%) 70
3rd Yr 38 (54.3%) 32 (45.7%) 70
4th Yr 46 (65.7%) 24 (34.3%) 70
5th Yr 49 (70.0%) 21 (30.0%) 70
Age <20 36 (45.0%) 44 (55.0%) 80 9.48 (0.009)
21-23 112 (56.0%) 88 (44.0%) 200
224 50 (71.4%) 20 (28.6%) 70

Preventive practices regarding rabies as shown in table 5 are significantly associated with gender (x?=7.22,
p=0.007), with males reporting better practices than females. Similarly, academic year (x*>=12.35, p=0.015) and
age group (x>=9.48, p=0.009) showed significant associations, with senior students and older participants more
likely to follow appropriate preventive practices.

Attitude of Study Participants towards Rabies

400
(%]
£ 350
= 300
=3
& 250
%5 200
5 150
E g I I
= 50
= 5 | - -
1. Post- exposure 2. Rabies is treatable 3. Untreated rabies 4. Antibiotic
prophylaxis is after onset of infection is always prophylaxis be
required, if bitten by clinical signhs fatal considered in rabies
a stray dog management
M Strongly Agree Agree Neutral Disagree M Strongly Disagree

Figure 1: Attitudes of study participants towards rabies

Fig. 1 shows that the majority (80 %) of the students strongly agreed that untreated rabies is always fatal.
Maijority of them agreed that Post-Exposure Prophylaxis is required after being bitten by stray dogs. About 40

% of the students considered antibiotics prophylaxis as an important measure to prevent wound sepsis after
being bitten by stray dogs. However, about 50% of the students think that rabies is treatable after onset of
clinical symptoms.

DISCUSSION: Globally, Rabies is a serious health concern. Medical students, who are future medical
professionals, can play a fundamental role in the reduction of this deadly disease through timely measures. The
findings from this research project shed light on rabies knowledge, attitude, and practice among medical
students, which is vital to acknowledge, for designing programs that can strongly assist in lowering its mortality.
In the current study, out of 350 participants, 94% had awareness of the fact that rabies is a disease affecting
the central nervous system. Regarding the reservoir of rabies, 88% of the participants recognized dogs,
coinciding, at 80.9% in pharmacy students [2] and at 98% in another study conducted among final year medical
students and interns.! Besides dog, 11% participants were familiar with bats, jackals, pigs, mongoose and cats
as reservoirs in our study. The same was known by 19% and 54% in previously mentioned studies. [1,2].
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Furthermore, a community-based study also reported that 37.6% were conscious about other animals other
than dogs in the causation of rabies [10].

In our cross-sectional study, about 74% of participants were conscious about that biting being the primary mode
of transmission. However, only about 21% recognized saliva contact with open wounds and 2% acknowledged
scratch and inhalation as additional modes of rabies transmission. This finding was consistent with findings of
a prior KAP survey in Khyber Pakhtunkhwa and Punjab where 78.6% knew that an infected dog bite can cause
rabies [6]. Similarly, in another study conducted in Indonesia, 95.4% were aware of the same [11]. In our
present research, Hydrophobia was recognized by 61.14% participants as the clinical feature seen in humans
infected with rabies while 67.1% of pharmacy students had identical knowledge [12]. Important to mention is
that awareness scored to 74.3% in another study conducted in India on medical students [13]. In the current
study, about 63% participants were informed about vaccination of the animals whereas only around 6% knew
that the sterilization of dogs can also be an important measure in the prevention of rabies. Regarding rabies
vaccination, only 63.14% participants were familiar with a vaccine for preventing rabies in humans. Only 28.85%
participants knew that Rabies immunoglobulin and rabies vaccine, both are administered as post-exposure
prophylaxis in previously unvaccinated individuals. It is worth emphasizing that individuals exposed to
awareness campaigns were 1.4 times more convinced in vaccinating their pets, highlighting the crucial role of
educational initiatives in promoting educational practices [14].

Moreover, alarmingly, in our study, only 8% participants knew the correct doses of Pre-Exposure prophylaxis
of rabies vaccine in the individuals at risk while only 10% of the participants knew correctly about the doses of
standard intramuscular regime of post-exposure prophylaxis of rabies. The intramuscular route of administration
was known by about 39.14%, while only 5% of participants were informed of the intradermal route. In contrast,
50.8% of pharmacy students precisely knew that deltoid was the recommended site while intradermal route
was also known by 20.8% [12]. These are more favorable results as compared to our study.

Compellingly, a case study in Chicago emphasized that active participation and awareness within the
community are fundamental for the success of the Trap-Neuter-Vaccinate-Return programs [15]. Disturbingly,
only about 3% participants in the current study were familiar with Rabies Control programs in Pakistan while
only 1.42% accurately knew about Trap-Neuter-Vaccinate-Return (TNVR) programs. With that said, 59.9% of
respondents preferred awareness creation among dog owners, as stated by a community-based study
conducted in Ethiopia [16]. Regarding attitude, most of the participants agreed that post-Exposure prophylaxis
is required after being bitten by stray dogs. Moreover, strangely, approximately 50% of the participants who
were medical students believed that rabies is treatable after the onset of clinical symptoms. In contrast, a cross-
sectional study conducted in the rural community of Ethiopia revealed that only 34% believed rabies was
treatable [17]. This indicates a higher misconception rate among medical students.

Pertaining to fatality, about 80% of the participants believed that untreated rabies is always fatal. Similarly, a
cross-sectional study conducted in Mozambique also reported resembling belief concerning fatality of rabies
[18]. However, only 63.5% of urban community members shared this belief [10].

Only 40% of the participants considered antibiotics prophylaxis as an important measure to prevent wound
sepsis after being bitten by a stray dog while 38.6% were neutral suggesting lower levels of information among
our participants regarding management. Disturbingly, 33.4% of respondents from an urban community declared
they would neglect the incident upon being bitten [10]. Nonetheless, 82.1% of pharmacy students were willing
to get medical attention in case of being bitten [12].

Response of the participant’s regarding practice was also found to be appallingly low in the current study. Only
about 29% of the participants think that washing the wound aggressively with soap will be their immediate health
seeking behavior if bitten by a stray dog. Meanwhile, 35.5% of university students in an endemic region of
Algeria also shared the same perspective [19]. However, our findings were contrary to the study among
pharmacy students in which many of the participants agreed with the measure of washing the wound as the
most appropriate step [20]. This reflects the lack of information among our students.

Moreover, only about 37% of the participants had attended a workshop on rabies awareness and approximately
1% of the participants had seen a dog bite center in Lahore suggesting the lack of practice and interest
regarding this fatal disease in the current study. About 15% participants are dog or cat owners and about 63%
participants are vaccinated against rabies while about 84% have their pet vaccinated. These findings were
consistent with the findings of the study among pharmacy students [20]. In the present study, knowledge about
rabies was found to be significantly associated with gender, age, and class year. Male students, senior classes,
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and older participants demonstrated better awareness regarding prevention and treatment of rabies compared
to their counterparts. This indicates that greater educational exposure and maturity contribute to improved
rabies-related knowledge. Similarly, the practice of rabies prevention also showed significant associations with
gender, age, and class. Male students, senior-year participants, and those in the older age group reported safer
practices, including vaccination and responsible pet care. These findings suggest that better knowledge
translates into improved preventive behaviors, highlighting the importance of awareness programs to
strengthen both knowledge and practice in younger and female students [20].

The findings from this study reveal significant gaps in the knowledge, attitude, and practice of rabies among
medical students. These gaps can render serious consequences in public health as medical professionals are
considered as true pioneers of disseminating accurate information. They play an integral role in promoting
preventive measures. Therefore, these deficiencies must be addressed, and rabies awareness should be
actively enhanced among medical students. It is essential to integrate comprehensive education on rabies
epidemiology, prevention, and management into the medical curriculum. Moreover, timely post-exposure
prophylaxis must be repeatedly emphasized. For the promotion of rabies control programs, there must be
collaboration between medical institutes and public health authorities. These initiatives are essential in reducing
the burden of rabies in our country.

CONCLUSION:

The findings of this study demonstrate significant gaps in medical students' perception regarding rabies,
emphasizing the need for targeted interventions. Improving education and awareness among future healthcare
providers is essential to effectively prevent and manage rabies in the community. Ultimately, enhancing medical
students' understanding of rabies will contribute to safeguarding the health of the public community.
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