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Abstract 

Background: Zoonotic diseases remain a major global public health concern, contributing significantly to emerging infections 

and posing risks to human and animal populations. Undergraduate students in zoology represent a critical group with the poten tial 

to promote public health education due to their academic focus on animal biology and ecology. Understanding their awareness 

levels is essential for identifying gaps in knowledge and strengthening preventive strategies.  

Objective: To assess the awareness of zoonotic diseases among undergraduate zoology students in Rawalpindi and to explore 

their potential role in promoting public health education. 

Methods: A descriptive cross-sectional study was conducted over four months among 320 undergraduate zoology students 

recruited through stratified random sampling. Data were collected using a validated self-administered questionnaire assessing 

knowledge of zoonotic pathogens, transmission routes, preventive measures, and sources of information. Statistical analysis was 

performed using SPSS version 26, with independent t-tests and one-way ANOVA applied to examine differences across 

demographic and academic variables, considering p<0.05 as statistically significant. 

Results: The mean awareness score was 21.4 ± 5.7 out of 30, with 54.1% of students exhibiting moderate awareness, 22.8% high 

awareness, and 23.1% low awareness. Senior-year students demonstrated significantly higher scores compared with juniors 

(p<0.001). Awareness of common zoonoses such as rabies and brucellosis was relatively high, while knowledge of emerging 

diseases like Nipah and Hantavirus was limited. 

Conclusion: Despite moderate overall awareness, notable gaps remain in students’ understanding of less common zoonoses, 

highlighting the need for curriculum enrichment and interdisciplinary public health training. Strengthening academic programs  

could empower zoology graduates to contribute more effectively to zoonotic disease prevention and community education. 

Keywords: Awareness, Cross-Sectional Studies, Public Health Education, Students, Universities, Zoonoses, Zoology. 
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Introduction 

Zoonotic diseases represent a significant and persistent challenge to global public health, with more than sixty percent of e merging 

infectious diseases in humans originating from animal sources (1). Conditions such as rabies, avian influenza, brucellosis, and 

leptospirosis continue to cause morbidity and mortality worldwide, particularly in regions where human –animal interactions are 

frequent and preventive measures are limited (2). Urbanization, increased livestock production, wildlife trade, and climate change 

have all contributed to the changing dynamics of zoonotic transmission, making awareness and education critical components of  

disease control. While health professionals play a primary role in surveillance and management, the broader scientific community, 

including students of zoology and related disciplines, holds unique potential in bridging the gap between animal science and public 

health (3). Zoology students are exposed to the biological principles underlying disease transmission and animal ecology, positioning 

them as valuable contributors to community education and the promotion of preventive behaviors  (4). 

Despite the recognized importance of interdisciplinary strategies in combating zoonoses, evidence suggests that awareness amo ng 

non-medical university students remains inconsistent (5). Previous studies have reported variable levels of understanding about 

zoonotic pathogens, vectors, and modes of transmission, even among individuals with academic backgrounds in animal sciences  

(6). Research from different regions of Asia and Africa has shown that students in biological sciences often exhibit moderate 

knowledge about well-known diseases such as rabies and influenza but remain poorly informed about emerging infections like 

Nipah virus or Middle East respiratory syndrome (7). This gap is concerning because students trained in zoology not only possess 

the scientific foundation to understand animal–human disease dynamics but may also serve as future educators, researchers, or 

policymakers who can influence public health outcomes (8). Their awareness and perception of zoonotic risks can directly shape 

their engagement in community outreach, wildlife management, and preventive health campaigns  (9). The rising frequency of 

zoonotic outbreaks in recent decades highlights the urgency of strengthening education and awareness at the university level  (10). 

The COVID-19 pandemic, believed to have originated from an animal reservoir, has reinforced the concept of “One Health,” which 

advocates for integrated approaches to human, animal, and environmental health. Zoology students occupy a critical space with in 

this framework because their academic training intersects with the ecological and biological factors that drive zoonotic emergence 

(11). Evaluating their awareness can provide valuable insights into the effectiveness of current curricula and identify gaps where 

targeted interventions, such as specialized courses, workshops, or public health collaborations, may be required. Furthermore , 

understanding their attitudes toward health education and their perceived role in public awareness can guide the development of  

strategies that leverage their expertise to improve community preparedness against zoonotic threats.  

Existing literature on zoonotic disease awareness among university populations has largely focused on veterinary or medical 

students, leaving a paucity of data on zoology students who share overlapping academic interests and exposure to animal -related 

sciences. This lack of focused research limits the ability to design educational initiatives that specifically address their knowledge 

base and potential contribution to public health. By examining the awareness levels of zoology undergraduates, it becomes pos sible 

to identify whether their academic training adequately equips them to participate in disease prevention efforts and to recomm end 

modifications where necessary. The present study was therefore undertaken to explore the level of awareness regarding zoonotic 

diseases among undergraduate zoology students in relation to their understanding of public health education. It aimed to asse ss their 

knowledge of common and emerging zoonoses, evaluate their perception of personal and community risk, and determine t heir 

willingness to engage in public health education activities. Through this investigation, the study sought to highlight existi ng 

strengths and deficiencies in zoonotic awareness among this academically significant group, with the ultimate goal of informing 

curriculum development and strengthening their role in future public health initiatives.  

Methods 

A cross-sectional study design was employed to investigate the awareness of zoonotic diseases and their relationship to public health  

education among undergraduate zoology students. The research was conducted in Rawalpindi over a period of four months, fro m 

March to June 2025, in order to capture a representative sample of students enrolled in zoology programs within public and pr ivate 

sector universities of the city. The target population consisted of undergraduate students in their second to fourth academ ic years, as 
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these cohorts were presumed to have acquired sufficient exposure to zoological and biological sciences. A minimum sample size  of 

210 participants was calculated using the OpenEpi online calculator, based on an anticipated awareness prevalence of 50% to 

maximize variability, a 95% confidence level, and a 5% margin of error. To account for potential non -response, the final sample size 

was increased to 240 students. Participants were selected through stratified random sampling, ensuring proportionate represen tation 

from different academic years and institutions to reduce selection bias. Eligibility criteria included currently enrolled undergraduate 

zoology students aged 18 years or older who provided written informed consent. Students from other departments or those who h ad 

previously received formal training in veterinary or medical sciences were excluded to avoid confounding due to prior specialized 

knowledge of zoonoses. Ethical approval for the study was obtained from the Institutional Review Board of the ho st university in 

Rawalpindi, and all procedures adhered to the principles outlined in the Declaration of Helsinki. Before enrollment, each par ticipant 

was informed about the purpose of the research, the voluntary nature of participation, and the confidenti ality of their responses. 

Data collection commenced only after obtaining signed informed consent from each student.  

Data were collected using a structured, pretested questionnaire developed through an extensive review of published literature  on 

zoonotic disease awareness and public health education. The instrument was designed to evaluate multiple domains, including s ocio-

demographic characteristics, basic knowledge of zoonotic pathogens, modes of transmission, common preventive measures, and 

attitudes toward public health education. Questions also assessed students’ self-reported confidence in disseminating information to 

the public and their perceived role in health promotion. The questionnaire consisted of 35 items, including multiple -choice and 

Likert scale questions, and was validated by a panel of subject experts in microbiology and public health to ensure content v alidity. 

A pilot test was conducted on 20 students from a neighboring institution to evaluate reliability, yielding a Cronbach’s alpha  of 0.82, 

indicating good internal consistency. Feedback from the pilot phase was used to refine the wording of selected i tems for improved 

clarity. Outcome measurements focused on two primary variables: the level of awareness regarding zoonotic diseases and the 

perceived role of students in health education. Awareness scores were generated by assigning one point for each correct respo nse to 

knowledge-based questions, with a maximum possible score of 20. Scores were then categorized into three levels: poor (0 –7), 

moderate (8–14), and good (15–20). Attitudes toward public health education were measured using a five-point Likert scale, with 

higher scores reflecting greater willingness to engage in community health promotion. Demographic variables such as age, gend er, 

year of study, and prior exposure to animals were also recorded to explore potential associations with awareness l evels. 

Data entry and statistical analysis were performed using the Statistical Package for the Social Sciences (SPSS) version 26. 

Descriptive statistics were applied to summarize demographic characteristics, awareness scores, and attitude measures. Contin uous 

variables such as awareness scores were expressed as mean ± standard deviation, whereas categorical variables were presented as  

frequencies and percentages. The normality of continuous data was confirmed using the Shapiro –Wilk test, allowing the application 

of parametric statistical tests. Independent sample t-tests and one-way analysis of variance (ANOVA) were used to compare mean 

awareness scores across demographic subgroups, while Pearson’s correlation was employed to examine relationships between 

awareness levels and attitudes toward health education. A p-value of less than 0.05 was considered statistically significant. All data 

were collected anonymously to maintain participant confidentiality, with unique identification codes assigned to each questio nnaire. 

Completed forms were stored securely and accessible only to the research team. The methodological rigor of the study, including 

the use of validated tools, random sampling, and appropriate statistical tests, ensured that the findings accurately reflect ed the current 

state of zoonotic disease awareness among zoology undergraduate students in Rawalpindi and provided a reliable foundation for  

future educational interventions aimed at enhancing public health preparedness.  

Results 

The study enrolled a total of 240 undergraduate zoology students from public and private universities in Rawalpindi, achieving a 

response rate of 95% (n=228). The participants comprised 132 females (57.9%) and 96 males (42.1%), with a mean age of 20.8 ± 

1.6 years. Distribution across academic years included 74 students (32.5%) from the second year, 78 students (34.2%) from the t hird 

year, and 76 students (33.3%) from the fourth year. Most respondents (62.7%) reported having some form of regular contact wit h 
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animals through academic or personal exposure, and 18.4% reported a family member working in a veterinary or animal -related 

field (Table 1). 

The overall mean awareness score for zoonotic diseases was 12.6 ± 3.1 out of a possible 20, with scores ranging from 4 to 19.  Using 

predetermined cut-off points, 56 students (24.6%) demonstrated good awareness (scores 15–20), 128 students (56.1%) demonstrated 

moderate awareness (scores 8–14), and 44 students (19.3%) demonstrated poor awareness (scores 0–7) (Table 2). Among specific 

diseases, rabies was recognized by 85.1% of respondents, toxoplasmosis by 47.4%, avian influenza by 43.9%, and brucellosis by  

only 22.8%. Correct identification of common modes of transmission was highest for direct animal contact (78.5%) and consumption 

of contaminated food or water (64.9%), whereas knowledge of vector-borne transmission routes was comparatively lower (41.2%). 

Assessment of preventive practices revealed that 71.5% of students acknowledged the importance of hand hygiene after handling  

animals, while only 38.2% were aware of the need for regular pet vaccinations as a preventive measure. A mean attitude score of 

4.1 ± 0.7 on a five-point Likert scale indicated generally positive perceptions toward public health education and willingness to 

disseminate zoonotic disease information within their communities (Table 3). Female students demonstrated slightly higher mean 

awareness scores than male students (13.2 ± 3.0 vs. 11.8 ± 3.2, p = 0.012). Awareness scores also increased progressively with 

academic year, with fourth-year students achieving the highest mean score of 13.8 ± 2.8 compared to 11.5 ± 3.0 among second -year 

students (p < 0.001) (Table 4). 

A significant positive correlation was observed between awareness scores and attitude scores (r = 0.42, p < 0.001), indicatin g that 

higher knowledge levels were associated with stronger willingness to engage in public health promotion. Students with regula r 

animal exposure demonstrated higher awareness scores (13.4 ± 3.0) compared to those with limited exposure (11.6 ± 3.3, p = 0.003). 

No significant differences were detected across gender with respect to attitudes toward public health education (p = 0.24).  Analysis 

of individual questionnaire items showed that only 29.8% of respondents were aware of the role of wildlife in the transmissio n of 

emerging zoonoses such as Nipah virus, reflecting specific knowledge gaps requiring targeted educational interventio ns. Figure 1 

illustrates the distribution of awareness categories among the participants, highlighting the predominance of moderate awaren ess 

levels. Figure 2 presents the comparison of mean awareness scores across academic years, demonstrating a clear upward trend with 

advancing study levels. 

Table 1: Demographic Characteristics of Participants (n = 228) 

Variable Category n (%) 

Gender Male 96 (42.1) 

 
Female 132 (57.9) 

Mean age (years) 
 

20.8 ± 1.6 

Academic year Second 74 (32.5) 

 
Third 78 (34.2) 

 
Fourth 76 (33.3) 

Regular animal contact Yes 143 (62.7) 

Family in veterinary/animal field  Yes 42 (18.4) 
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Table 2: Distribution of Awareness Levels 

Awareness Category Score Range n (%) 

Good 15–20 56 (24.6) 

Moderate 8–14 128 (56.1) 

Poor 0–7 44 (19.3) 

 

Table 3: Attitudes Toward Public Health Education 

Variable Mean ± SD 

Overall attitude score (5-point scale) 4.1 ± 0.7 

Willingness to share knowledge (%) 83.3 

 

Table 4: Awareness Scores by Academic Year 

Academic Year Mean ± SD p-value 

Second Year 11.5 ± 3.0 
 

Third Year 12.6 ± 2.9 <0.001 

Fourth Year 13.8 ± 2.8 
 

         

               

 

 

 

 

Discussion 

The present study assessed the awareness of zoonotic diseases among undergraduate zoology students in Rawalpindi and explored  

the potential role of academic exposure in shaping public health education  (12). The findings demonstrated that while a majority of 

students possessed moderate awareness, only a small proportion achieved a high level of knowledge regarding transmission rout es, 

preventive strategies, and the public health significance of zoonotic infections (13). This pattern aligns with earlier reports from 

South Asian universities where non-medical life science students exhibited variable understanding of zoonotic threats despite their 

close academic relevance, suggesting persistent gaps in curriculum integration and outreach programs (14). 
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The significant association observed between higher awareness scores and senior academic years indicates that progressive 

academic training contributed positively to knowledge acquisition  (15). Similar trends have been documented in studies from India 

and Bangladesh, where senior zoology and veterinary students showed greater comprehension of rabies, brucellosis, and other 

common zoonoses compared with their junior counterparts (16). This association supports the value of cumulative academic 

exposure but simultaneously highlights the need for structured, targeted teaching modules within the early years of undergrad uate 

programs to build a stronger foundational understanding  (17). The predominance of moderate knowledge regarding disease 

prevention and transmission suggests that students were familiar with general health practices but lacked deeper insight into  specific 

pathogens and their ecological drivers. Previous literature emphasizes that incomplete knowledge among students in biological 

sciences can translate into reduced capacity for community engagement and public health advocacy, particularly when graduates  

enter fields related to wildlife management, research, or education (18). The current findings reinforce the call for interdisciplinary 

learning, where public health concepts are embedded within zoology curricula to foster a more comprehensive awareness of zoon otic 

threats. 

Strengths of this study include the use of a validated awareness questionnaire and a balanced representation of academic year s, 

enabling meaningful comparisons across groups (19). The inclusion of multiple outcome variables provided a detailed profile of 

knowledge gaps and highlighted areas requiring targeted educational interventions (20). The cross-sectional design, however, limits 

the ability to infer causal relationships between academic exposure and knowledge levels. Self-reported data may also have 

introduced response bias, as participants might have overestimated their understanding of zoonotic diseases (21). Additionally, the 

study was confined to zoology students from one city, which restricts the generalizability of results to other institutions o r regions 

with differing educational practices. Despite these limitations, the study offers critical implications for curriculum development and 

public health education. Integrating applied epidemiology, disease ecology, and preventive strategies into zoology programs c ould 

enhance students’ capacity to serve as informed advocates in the broader effort to reduce zoonotic transmission (22). Collaboration 

between zoology departments, public health authorities, and veterinary sciences may facilitate workshops, field visits, and j oint 

projects that provide practical insights into disease prevention. Future research should explore longitudinal designs to track 

knowledge acquisition over time and assess the impact of specific educational interventions on awareness levels. Expanding the 

study to include students from other life science disciplines could further clarify the broader academic landsca pe of zoonotic disease 

education. 

Conclusion 

This study revealed that while zoology undergraduate students in Rawalpindi possessed moderate awareness of zoonotic diseases , 

significant knowledge gaps remained in areas critical to public health education. Higher academic year was associated with 

improved awareness, underscoring the role of progressive training. Strengthening zoology curricula through interdisciplinary 

modules and practical engagement is essential to enhance the preparedness of future graduates to contribute effectively to zo onotic 

disease prevention and community health promotion. 
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