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			Abstract | Lumpy skin disease (LSD) poses a major concern in veterinary medicine, affecting diverse animal populations and requiring effective preventive measures. Vaccination remains the most reliable strategy for disease control, yet variations in vaccine performance necessitate careful evaluation. This cross-sectional study was conducted in District Dir Lower between May and June 2023 to assess the efficacy of LSD vaccines as reported by veterinary professionals. A sample of 90 participants, determined using statistical software, included veterinary assistants, technicians, technologists, and Doctors of Veterinary Medicine (DVMs). Data were collected through structured questionnaires consisting of three sections: demographic characteristics, knowledge of LSD, and vaccination practices. Among respondents, veterinary assistants accounted for 35.56%, technicians 22.22%, technologists 18.89%, and DVMs 14.44%. Experience levels ranged from less than one year (12.22%) to over 16 years (10%). All participants reported treating LSD cases within the past year, with vaccination coverage ranging from fewer than 10 to more than 40 animals per professional. Findings highlighted differences in vaccine effectiveness, variability in dosage determination and administration frequency, and common side effects following vaccination. The study underscores the importance of strengthening vaccination strategies through standardized protocols, improved professional training, and consistent monitoring of vaccine performance. These insights contribute to a better understanding of LSD prevention and control, supporting more effective veterinary practices in District Dir Lower and beyond.
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			Introduction

			Lumpy skin disease (LSD), a viral disease of cattle caused by Capripoxvirus, has recently spread across Pakistan, producing serious economic losses (Givens, 2018; Tuppurainen et al., 2017). The disease leads to severe emaciation, reduced milk production, infertility, abortions, and, in some cases, death. Infected animals may also suffer from permanent skin damage, decreasing their commercial value (Tuppurainen et al., 2011; Khan et al., 2025). According to the Khyber Pakhtunkhwa (KPK) Livestock Department, by the end of July 2022, around 13,856 cattle had been infected with LSD in KPK alone, with mortality rates ranging from 1–5% (Tuppurainen and Oura, 2012).

			Historically, LSD was first reported in Zambia in 1929 and has since spread widely. It became endemic in many African countries, including Egypt, Sudan, Ethiopia, and Kenya, where the virus was first isolated in 1957 (Sprygin et al., 2019). In the 1990s, it spread to the Middle East, affecting countries such as Iraq, Saudi Arabia, and the Syrian Arab Republic (Carn, 1993). In 2015, Europe reported its first cases in Greece, followed by Bulgaria, Romania, and Serbia, largely linked to animal movement and contaminated vaccines (Capstick and Coackley, 1961). In Asia, LSD was first documented in India in 2019, beginning in Maharashtra and later affecting Gujarat and Madhya Pradesh (Elhaig et al., 2017; Ullah et al., 2018). That same year, Pakistan confirmed its first cases (OIE, 2020). Since then, the disease has spread rapidly across the country, causing widespread economic disruption for farmers and livestock traders (Gupta et al., 2020; Ullah et al., 2023).

			Pakistan, with the world’s second-largest cattle population, is highly vulnerable to the impact of LSD. The livestock population includes 49.6 million cattle and 41.2 million buffaloes, increasing annually by 3.1 million and 1.2 million, respectively (Imran et al., 2022). Livestock is the largest subsector of Pakistan’s agriculture, contributing Rs. 1466 billion to the national GDP (Von Backstrom, 1945). Around 8 million households rely on the cattle trade for 35–40% of their income (Thomas and Mare, 1945; Diesel, 1949). The outbreak has reduced productivity, raised prices of meat and milk, and disrupted exports due to trade restrictions (Ali and Obeid, 1977). These setbacks, combined with Pakistan’s fragile economy, pose long-lasting challenges for rural livelihoods and the national economy (Tuppurainen and Oura, 2012; Ullah et al., 2024).

			Transmission of LSD is complex. The primary route is mechanical transmission via vectors such as mosquitoes and ticks, though direct contact between animals and contaminated equipment, bedding, or feed also plays a role (Kumar, 2011; Tageldin et al., 2014; Fayez and Ahmed, 2011). The virus may also be carried in semen, spreading through mating or artificial insemination (Al Ali et al., 2013; Shimshony and Economides, 2006; Sherrylin et al., 2013). Vector ecology, shaped by climate, vegetation, and wildlife populations, affects transmission dynamics (Tageldin et al., 2014). In addition, human activities can inadvertently spread the virus when infected cattle are handled without biosecurity measures, enabling contamination of clothing, footwear, or equipment and creating new infection clusters (El-Nahas et al., 2011).

			The emergence and rapid spread of LSD in Pakistan, a country with deep dependence on livestock for food security and economic stability, underscores the urgent need for effective control and prevention measures. Among these, vaccination plays a pivotal role; evaluating vaccine effectiveness is essential for disease management (Lamien et al., 2011; Irshad et al., 2025). Figure 1 shows the stages of lumpy skin disease in animals. It presents the disease progression and recovery. The figure also illustrates the modes of transmission. This helps in understanding how the disease spreads and develops.
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			Figure 1: Depicts the stages of lumpy skin disease, highlighting both the disease progression and recovery, as well as its modes of transmission.

			Poxviruses are large, complex, linear, enveloped, double-stranded DNA viruses with genome sizes ranging from 130 to 360 kb (Baldacchino et al., 2013). They belong to the family Poxviridae, which is divided into two subfamilies: Entomopoxvirinae, infecting invertebrates, and Chordopoxvirinae, infecting vertebrates (g (Annandale et al., 2013; Lubinga et al., 2015). The Chordopoxvirinae subfamily comprises 18 genera, including Orthopoxvirus, Parapoxvirus, Avipoxvirus, Capripoxvirus, Leporipoxvirus, Suipoxvirus, Molluscipoxvirus, Cervipoxvirus, Crocodylidpoxvirus, Yatapoxvirus, Cent poxvirus, Macropopoxvirus, Mustelpoxvirus, Oryzopoxvirus, Pteropopoxvirus, Salmonpoxvirus, and Vespertilionpoxvirus (Murphy et al., 2008). Within the Chordopoxvirinae subfamily, several genera are of particular importance to livestock ruminants, with some viruses capable of infecting the same host species, thus complicating clinical diagnosis (Tulman et al., 2001; Bhanuprakash et al., 2006; Al-Salihi, 2014). These include the genus Capripoxvirus, which consists of goat pox virus (GTPV), sheeppox virus (SPPV), and lumpy skin disease virus (LSDV), as well as the genus Parapoxvirus, which includes orf virus (ORFV), pseudo cowpox virus (PCPV), and bovine papular stomatitis virus (BPSV) (Mcfadden, 2005).

			In clinical practice, early-stage infections and mild cases are often difficult to differentiate, even for experienced veterinarians (Tulman et al., 2001; Zare, 2010). Therefore, laboratory confirmation is essential. Samples from suspected animals should be collected and tested using rapid and highly sensitive molecular techniques, such as polymerase chain reaction (PCR), which allows accurate detection and differentiation of true LSD cases from other poxvirus infections (y (Sprygin et al., 2018a; Ullah et al., 2018d). Figure 2 illustrates the clinical signs and symptoms of lumpy skin disease in animals, showing the characteristic lesions, nodules, and other observable effects of the infection.
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			Figure 2: Representation of the clinical signs and symptoms of lumpy skin disease in animals.

			Vaccination represents the cornerstone of efforts to prevent and control lumpy skin disease (LSD) (Afonso et al., 2012; Fagbo et al., 2014; Lefkowitz et al., 2018). However, its application varies considerably worldwide, influenced not only by differing epidemiological contexts but also by socio-economic conditions and strategic objectives of control programs (Sanz-Bernardo et al., 2020). Vaccines aim to replicate viral antigens and stimulate protective immunity without causing the disease itself. Depending on the local situation, various vaccination strategies are employed: Mass vaccination in endemic regions, ring vaccination around outbreak epicenters, and targeted vaccination of high-risk populations (Mulatu and Feyisa, 2018).

			Currently available vaccines are based on either live attenuated or inactivated virus strains. While these vaccines have proven effective, the use of unauthorized or substandard vaccines poses significant risks. Such vaccines may be mislabeled, have unknown titers, be diluted, or contaminated with adventitious pathogens (El-Kenawy and El Tholoth, 2010). Additionally, improper storage and expired vials further compromise vaccine safety and effectiveness (Coetzer and Tuppurainen, 2004). These risks highlight the urgent need for swift, large-scale vaccination campaigns in cattle and buffalo populations, utilizing high-quality, approved vaccines with demonstrated efficacy (Babiuk et al., 2008). This review considers the vaccines currently available against LSD and the strategies applied in endemic and high-risk regions (Sharif, 2019). Building upon this background, the present research focuses on evaluating the effectiveness of vaccines from different manufacturers, vaccination strategies, and associated risks as implemented in District Dir Lower, Pakistan.

			Materials and Methods

			This study employed a cross-sectional research design to evaluate the effectiveness of vaccines used against Lumpy Skin Disease (LSD) among veterinary professionals working in District Dir Lower, Pakistan. The study was carried out over two months, from May to June 2023 (Al-Salihi, 2014). The cross-sectional approach was chosen because it allows for the collection of data at a single point in time, offering a practical and efficient method to capture both the experiences and perspectives of veterinary workers regarding LSD vaccination strategies (Tuppuraine et al., 2005).

			Study setting and design

			The study was conducted across veterinary hospitals, dispensaries, and livestock centers located in the District Dir Lower. The study population included a range of veterinary professionals who were actively engaged in vaccination campaigns or the treatment of LSD cases (Sanz-Bernardo et al., 2020). These professionals included veterinary doctors, veterinary assistants, technicians, technologists, and allied healthcare staff. This diversity in professional roles allowed for a broader understanding of vaccination practices and challenges (Davies et al., 1971; Ullah et al., 2018c). A structured, closed-ended questionnaire was developed to ensure uniformity of responses and to facilitate statistical analysis. The questionnaire was divided into three distinct sections:

			Section A (demographic information): Collected data on age, gender, professional role, qualification, and years of experience.

			Section B (knowledge): Assessed participants’ understanding of LSD, its transmission, symptoms, and preventive measures.

			Section C (vaccination practices and effectiveness): Explored practical aspects of vaccination, such as the number of animals vaccinated, vaccine types used, observed side effects, and perceived effectiveness of vaccines. This structured format ensured that the study captured both background characteristics and practical insights into LSD management (Bowden et al., 2008; Heine et al., 1999; Mangana-Vougiouka et al., 1999; Orlova et al., 2006; Tuppurainen et al., 2005; Zheng et al., 2007).

			Study area and sample size

			The study was conducted in District Dir Lower, a region with active livestock farming and significant reliance on cattle and buffalo rearing for livelihood. The sample size was calculated using a statistical software calculator, ensuring that the study included a sufficient number of respondents to achieve reliable results (Lamien et al., 2011). A total of 90 veterinary professionals were included in the sample. The respondents were selected from various hospitals, dispensaries, and veterinary centers across the district to ensure representativeness. This approach allowed for the inclusion of professionals with varying levels of expertise, educational backgrounds, and experience in LSD management (Babiuk et al., 2008).

			Data collection procedure

			Data collection was performed using closed-ended questionnaires distributed to veterinary staff at their respective workplaces. The questionnaires were designed in simple and clear language to facilitate accurate responses. Before distribution, the tool was pre-tested on a small group of professionals to ensure clarity and reliability (Khan et al., 2021). The questionnaires collected information on the number of LSD cases treated, the types of vaccines used, mortality rates observed post-vaccination, and any reported side effects. Respondents were also asked to provide insights into vaccination strategies they followed, such as the frequency of vaccination, dosage determination, and their personal assessment of vaccine efficacy (Capstick, 1962; Capstick and Coackley, 1961; Brenner et al., 2009). Additionally, field visits were conducted to hospitals and dispensaries, ensuring that responses were gathered from a range of settings, including government and private facilities.

			Statistical analysis

			All collected data were entered into SPSS version 22 for analysis. Descriptive statistics such as frequencies, percentages, and means were used to summarize demographic information and vaccination practices. Quantitative data: Presented in the form of numbers and percentages, with results summarized using bar charts and pie charts for visualization. Qualitative data: Insights into causes of mortality, challenges in vaccination, and observations of vaccine side effects were analyzed descriptively to highlight patterns (Alemayehu et al., 2013; Babiuk et al., 2008; Sajid et al., 2012; Sevi and Dogan, 2017; Asif et al., 2025; Ullah et al., 2018e). Vaccine effectiveness: Mortality rates associated with different vaccines were calculated to evaluate relative performance. Comparisons across professional groups were made to identify variations in vaccination knowledge and practices. This analytical approach provided both numerical clarity and contextual understanding of vaccine effectiveness. For graph formation, we used R version 3.4. 

			Results

			The study analyzed responses from 90 veterinary professionals through structured questionnaires, providing a comprehensive overview of Lumpy Skin Disease (LSD) vaccination practices and perspectives in District Dir Lower.

			Demographic characteristics of participants

			The participants represented a wide range of professional roles. The largest group consisted of veterinary assistants (35.56%), followed by veterinary technicians (22.22%), veterinary technologists (18.89%), doctors of veterinary medicine (DVMs, 14.44%), and individuals in other positions (8.89%). This distribution demonstrates the inclusion of both frontline field staff and highly trained veterinarians, ensuring diverse insights into LSD vaccination practices.

			Experience levels varied considerably, with 12.22% having less than 1 year of experience, 35.56% between 1–5 years, 27.78% between 6–10 years, 14.44% between 11–15 years, and 10% with more than 16 years of experience. This range reflects a balance between fresh graduates, mid-career professionals, and senior staff with long-term expertise.

			In terms of qualifications, Veterinary Technicians comprised the largest proportion (43.33%),  followed by Veterinary Assistants (30%), Veterinary Technologists (20%), and other qualifications (6.67%). This academic diversity highlights the involvement of professionals with varied levels of technical training. Importantly, 100% of respondents reported direct involvement in the treatment of LSD cases, confirming a high degree of engagement and first-hand experience with the disease (Ullah et al., 2018f).

			Vaccination practices

			The number of animals vaccinated by participants varied widely, reflecting differences in workload and resources. The distribution was as follows: 1–10 animals: 41.11%, 11–20 animals: 17.78%, 21–30 animals: 24.44%, 31–40 animals: 10% and more than 40 animals: 6.67%. This variation suggests that while some professionals engaged in small-scale vaccination efforts, others were involved in vaccinating larger herds.

			Vaccine effectiveness and mortality rates

			The perceived effectiveness of vaccines was assessed by reported mortality rates among vaccinated animals. Significant differences were observed:

			Lumpy Vac (South African): 10.78% mortality, LSD N Doll: 25.49% mortality, and Lumpy Vac (Turkish): 81.37% mortality. These findings suggest substantial variation in vaccine efficacy, with the South African Lumpy Vac performing far better than the Turkish strain.

			Dosage determination and frequency

			Participants reported using different methods to determine dosage and vaccination frequency: single dose: 32.22%, twice: 11.11%, depending on animal health condition: 47.78% and other factors: 6.67%. Nearly half of the respondents adjusted dosage based on animal health, indicating a context-specific approach to vaccination.

			Vaccination during the infection period

			During periods of active LSD infection, vaccination efforts were reported at varying scales: 1–5 animals (16.67%), 6–10 animals (3.33%), 11–15 animals (1.11%), and 16–20 animals (0%). This reflects limited vaccination activity during outbreaks, likely due to challenges in controlling the spread of infection once animals became symptomatic.

			Side effects of vaccines

			A majority of respondents (80%) reported observing common side effects following vaccination, while 20% did not observe any adverse reactions. Reported side effects were generally mild and manageable, but contributed to concerns about vaccine tolerance.

			Recommended vaccines

			When asked which vaccine they recommended for LSD prevention, respondents indicated: Lumpy Vac (South African): 78.89%, LSD N Doll: 12.22% and Lumpy Vac (Turkish): 8.89% these preferences align with reported mortality outcomes, with the South African vaccine being the most trusted.

			Vaccine efficacy across animal species

			A minority of participants (17.78%) noted differences in vaccine efficacy across different animal species, while the majority (82.22%) observed no such variation. This indicates that, in most cases, professionals considered the vaccines to have a uniform effect across species. The demographic diversity and engagement of participants contribute to the richness of insights obtained from this study.

			Table 1: Experience-wise results.

			
				
					
					
					
					
				
				
					
							
							Valid

						
							
							Frequency

						
							
							Valid percent

						
							
							Cumulative percent

						
					

					
							
							Less than 1 year

						
							
							11

						
							
							12.22

						
							
							12.22

						
					

					
							
							1-5 years

						
							
							32

						
							
							35.55

						
							
							47.77

						
					

					
							
							6-10 years

						
							
							25

						
							
							27.77

						
							
							75.55

						
					

					
							
							11-15 years

						
							
							13

						
							
							14.44

						
							
							90

						
					

					
							
							More than 16 years

						
							
							9

						
							
							10

						
							
							100

						
					

					
							
							Total

						
							
							90

						
							
							100

						
							
					

				
			

			The experience levels of the participants varied considerably, reflecting a balanced mix of early-career, mid-career, and senior professionals. As presented in Table 1, among the 90 respondents, 12.22% had less than one year of experience, while the largest group, 35.56%, reported between one and five years of experience. A further 27.78% had six to ten years of experience, 14.44% had between eleven and fifteen years, and 10% reported more than sixteen years in the field. The graphical representation in Figure 3 further illustrates this distribution, highlighting that the majority of respondents were relatively early in their careers, though a significant proportion also represented experienced professionals. This diverse range of experience provides a comprehensive perspective, combining the insights of both newly trained personnel and seasoned experts within the veterinary community of District Dir Lower.

			[image: ]

			Figure 3: The experience of health care workers.

			Table 2: Qualification-wise results.

			
				
					
					
					
					
				
				
					
							
							Valid

						
							
							Frequency

						
							
							Valid percent

						
							
							Cumulative percent

						
					

					
							
							Veterinary assistant

						
							
							27

						
							
							30

						
							
							30

						
					

					
							
							Veterinary technician

						
							
							39

						
							
							43.33

						
							
							73.33

						
					

					
							
							Veterinary technologist

						
							
							18

						
							
							20

						
							
							93.33

						
					

					
							
							Other

						
							
							6

						
							
							6.66

						
							
							100

						
					

					
							
							Total

						
							
							90

						
							
							100

						
							
					

				
			

			The qualifications of the participating healthcare workers demonstrated notable diversity. As shown in Table 2 and Figure 4, the largest proportion of respondents were Veterinary Technicians (43.33%), followed by Veterinary Assistants (30%), and Veterinary Technologists (20%), while Other Qualifications accounted for 6.67% of participants. The graphical representation in Figure 4 illustrates this distribution, emphasizing the strong involvement of mid-level technical staff, complemented by the contributions of both assistants and technologists. This variation in qualifications ensured a wide range of perspectives, thereby enriching the study’s findings on vaccination practices and effectiveness against Lumpy Skin Disease (LSD).
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			Figure 4: The participating healthcare workers.

			Table 3: Position-wise result.

			
				
					
					
					
					
				
				
					
							
							Valid

						
							
							Frequency

						
							
							Valid percent

						
							
							Cumulative percent

						
					

					
							
							Veterinary assistant

						
							
							32

						
							
							35.55

						
							
							35.55

						
					

					
							
							Veterinary technician

						
							
							20

						
							
							22.22

						
							
							57.77

						
					

					
							
							Veterinary technologist

						
							
							17

						
							
							18.88

						
							
							76.66

						
					

					
							
							DVM

						
							
							13

						
							
							14.44

						
							
							91.11

						
					

					
							
							Other

						
							
							8

						
							
							8.88

						
							
							100

						
					

					
							
							Total

						
							
							90

						
							
							100
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			Figure 5: Represents the position of healthcare workers.

			The positions held by participants reflected the diverse professional structure of the veterinary workforce in District Dir Lower. As presented in Table 3, the largest group of respondents were Veterinary Assistants (35.56%), followed by Veterinary Technicians (22.22%), Veterinary Technologists (18.89%), and Doctors of Veterinary Medicine (DVMs, 14.44%), while Other Positions accounted for 8.89% of participants. The graphical representation in Figure 5 further illustrates this distribution, highlighting those veterinary assistants and technicians constituted the majority of respondents, while veterinarians and technologists contributed essential insights from their specialized expertise. This mix of positions ensured that the study captured perspectives from both field-level workers directly administering vaccines and higher-level professionals engaged in clinical decision-making and disease management.

			Table 4: Determination of the appropriate dosage and frequency of vaccine.

			
				
					
					
					
					
				
				
					
							
							Valid

						
							
							Frequency

						
							
							Valid percent

						
							
							Cumulative percent

						
					

					
							
							Once

						
							
							29

						
							
							32.22

						
							
							32.95

						
					

					
							
							Twice

						
							
							10

						
							
							11.11

						
							
							44.31

						
					

					
							
							Depends on animal health

						
							
							43

						
							
							47.77

						
							
							93.18

						
					

					
							
							Other

						
							
							6

						
							
							6.66

						
							
							100

						
					

					
							
							Total

						
							
							88

						
							
							97.77
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			Figure 6: Determination of the appropriate dosage and frequency of vaccine.

			The determination of appropriate vaccine dosage and frequency varied among healthcare workers, reflecting differences in professional judgment and field practices. As presented in Table 5 and illustrated in Figure 6, nearly half of the participants (47.78%) reported adjusting the dosage depending on the health status of the animal, indicating a flexible and case-specific approach to vaccination. Meanwhile, 32.22% administered the vaccine once, and 11.11% reported giving it twice. A smaller proportion (6.67%) based dosage decisions on other factors, such as herd size or outbreak conditions. This variation underscores the absence of a fully standardized vaccination protocol in the district and highlights the significant role of individual clinical assessment in guiding vaccine administration practices.

			The study also examined vaccination activity during the infection period, revealing considerable variation in the number of animals vaccinated by healthcare workers. As shown in Table 6 and illustrated in Figure 7, the largest proportion of respondents (41.11%) reported vaccinating between 1 and 10 animals, while 17.78% vaccinated 11–20 animals. A further 24.44% vaccinated 21–30 animals, 10% vaccinated 31–40 animals, and only 6.67% reported vaccinating more than 40 animals during the infection period. This distribution indicates that most professionals engaged in small- to medium-scale vaccination efforts, likely due to resource constraints, disease spread dynamics, or caution in vaccinating during active outbreaks. The findings highlight both the immediate response to infection and the challenges in scaling up vaccination under outbreak conditions.

			Table 6: Animals vaccinated during the infection period.

			
				
					
					
					
					
				
				
					
							
							Valid

						
							
							Frequency

						
							
							Valid percent

						
							
							Cumulative percent

						
					

					
							
							1 to 5

						
							
							15

						
							
							16.66

						
							
							78.94

						
					

					
							
							6 to 10

						
							
							3

						
							
							3.33

						
							
							94.73

						
					

					
							
							11 to 15

						
							
							1

						
							
							1.11

						
							
							100

						
					

					
							
							16 - 20

						
							
							0

						
							
							0

						
							
							100

						
					

					
							
							Total

						
							
							19

						
							
							21.11
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			Figure 7: Shows how many animals were vaccinated by health care workers.

			Table 5: Have you treated animals with Limpy skin disease in the past year.

			
				
					
					
					
					
				
				
					
							
							Valid

						
							
							Frequency

						
							
							Valid percent

						
							
							Cumulative   percent

						
					

					
							
							Yes

						
							
							90

						
							
							100

						
							
							100

						
					

					
							
							No

						
							
							0

						
							
							0

						
							
							100

						
					

					
							
							Total

						
							
							90

						
							
							100

						
							
							0

						
					

				
			

			The study also assessed the level of professional engagement in managing Lumpy Skin Disease (LSD) within the district. As shown in Table 6 and illustrated in Figure 8, all participants (100%) reported involvement in the treatment of animals affected by LSD during the past year. This unanimous response highlights the widespread impact of the disease and underscores the active participation of healthcare workers in both treatment and vaccination processes. Such universal engagement reflects the seriousness of LSD in the region and emphasizes the essential role of veterinary professionals in controlling outbreaks and safeguarding livestock health.
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			Figure 8: Shows animals with Limpy skin disease in the past year.

			Table 6: Which type of vaccine do you recommend as the most effective for preventing Lumpy Skin Disease (LSD) in animals.

			
				
					
					
					
					
				
				
					
							
							Valid

						
							
							Frequency

						
							
							Valid percent

						
							
							Cumulative percent

						
					

					
							
							1 to 10

						
							
							37

						
							
							41.11

						
							
							41.11

						
					

					
							
							11 to 20

						
							
							16

						
							
							17.77

						
							
							58.88

						
					

					
							
							21-30

						
							
							22

						
							
							24.44

						
							
							83.33

						
					

					
							
							31-40

						
							
							9

						
							
							10

						
							
							93.33

						
					

					
							
							more than 40

						
							
							6

						
							
							6.66

						
							
							100

						
					

					
							
							Total

						
							
							90

						
							
							100

						
							
							 

						
					

				
			

			The study further explored the recommendations of healthcare workers regarding the most effective vaccines for preventing Lumpy Skin Disease (LSD) in animals. As presented in Table 7, veterinary professionals expressed varying preferences, reflecting their field experiences and perceptions of vaccine performance. In addition, the study examined the number of animals vaccinated by each healthcare worker. As shown in Figure 9, the majority of respondents (37%) reported vaccinating between 1 and 10 animals, while 16% vaccinated 11–20 animals. A further 22% vaccinated 21–30 animals, 9% vaccinated 31–40 animals, and 6% reported vaccinating more than 40 animals. This distribution demonstrates that most healthcare workers were engaged in small- to medium-scale vaccination campaigns, though a smaller proportion handled large-scale efforts. These findings highlight both the commitment of professionals in disease prevention and the variation in workload and capacity across the veterinary community.
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			Figure 8: Shows the most effective vaccines for preventing lumpy skin disease (LSD) in animals.

			Table 7: Mortality rate of each type of vaccine used.

			
				
					
					
					
					
				
				
					
							
							Valid

						
							
							Frequency

						
							
							Valid percent

						
							
							Cumulative percent

						
					

					
							
							Lumpy Vac (South African)

						
							
							11

						
							
							10.78

						
							
							9.166

						
					

					
							
							LSD N Doll

						
							
							26

						
							
							25.49

						
							
							30.83

						
					

					
							
							Lumpy Vac (Turkey)

						
							
							83

						
							
							81.372

						
							
							100

						
					

					
							
							Total

						
							
							120

						
							
							117.6471

						
							
					

				
			

			The study also assessed the mortality rates associated with different vaccines used against lumpy skin disease (LSD). As presented in Table 9 and illustrated in Figure 10, clear variations in effectiveness were observed among the available products. The Lumpy Vac (South African) vaccine showed the lowest mortality rate at 10.78%, indicating comparatively higher effectiveness in disease control. In contrast, the LSD N Doll vaccine had a higher mortality rate of 25.49%, while the Lumpy Vac (Turkish) vaccine demonstrated the highest mortality rate at 81.37%, suggesting limited effectiveness in field conditions. These findings highlight the critical importance of vaccine selection in managing LSD outbreaks, with the South African Lumpy Vac emerging as the most reliable option among those evaluated.
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			Figure 9: Shows the assessed mortality rates associated with different vaccines used against lumpy skin disease.

			Table 8: Observed any differences in the efficacy of lumpy skin disease vaccines among different animal species.

			
				
					
					
					
					
				
				
					
							
							Valid

						
							
							Frequency

						
							
							Valid percent

						
							
							Cumulative percent

						
					

					
							
							Yes

						
							
							16

						
							
							17.77

						
							
							17.77

						
					

					
							
							No

						
							
							74

						
							
							82.22

						
							
							100

						
					

					
							
							Total

						
							
							90

						
							
							100

						
							
							0
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			Figure 10: Represents the efficacy rate of each type of vaccine used.

			The study also explored whether veterinary professionals observed differences in the efficacy of Lumpy Skin Disease (LSD) vaccines across different animal species. As shown in Table 9 and illustrated in Figure 11, the majority of respondents (82.22%) reported no noticeable variation in vaccine efficacy between species. However, a smaller proportion (17.78%) indicated that they had observed differences in vaccine effectiveness across species. This finding suggests that while most professionals perceived the vaccines to provide consistent protection regardless of species, there remains a minority view that points to possible differences in immune response or vaccine performance in certain animal populations. These insights emphasize the need for further research to clarify whether vaccine efficacy is truly uniform across species or if subtle variations exist that could impact field-level vaccination outcomes.

			Table 9: Common side effects of lumpy skin disease vaccines in animals, according to your experience.

			
				
					
					
					
					
				
				
					
							
							Valid

						
							
							Frequency

						
							
							Valid percent

						
							
							Cumulative percent

						
					

					
							
							Yes

						
							
							72

						
							
							80

						
							
							80

						
					

					
							
							No

						
							
							18

						
							
							20

						
							
							100

						
					

					
							
							Total

						
							
							90

						
							
							100

						
							
							0
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			Figure 11: Represents the side effects of vaccines.

			The study also investigated the occurrence of side effects associated with Lumpy Skin Disease (LSD) vaccines as experienced by veterinary professionals. As presented in Table 10 and illustrated in Figure 12, the majority of respondents (80%) reported observing common side effects in vaccinated animals, while 20% indicated that they did not observe any adverse reactions (Ullah and Shakir, 2023). These finding highlights that although LSD vaccines are widely used and generally effective, a significant proportion of healthcare workers have encountered side effects in the field. Such observations reinforce the importance of monitoring post-vaccination outcomes and developing clear guidelines for managing adverse reactions to ensure both animal safety and farmer confidence in vaccination programs.

			Discussion

			Vaccination remains the most efficient measure for controlling Lumpy Skin Disease (LSD). However, as noted by Sevik and Dogan (2017). Adverse effects associated with vaccination have not been systematically quantified under controlled field conditions. The findings of this study provide valuable insights into vaccination practices and the perspectives of veterinary professionals in District Dir Lower, contributing to a growing body of knowledge on LSD management (Gari et al., 2010).

			The results confirm that available vaccine products vary significantly in terms of quality, efficacy, safety, side effects, and cost. These findings align with those (Tuppurainen and Oura, 2012), who highlighted the advantages and disadvantages of different live attenuated and inactivated vaccines, along with their associated risks and strategic applications. By evaluating both professional perspectives and practical outcomes, this study sheds light on the real-world effectiveness of vaccines and the challenges of implementation.

			A key strength of this study lies in the diverse representation of veterinary roles, including Veterinary Assistants, Technicians, Technologists, and Doctors of Veterinary Medicine (DVMs). Such diversity provides a holistic perspective, underscoring the collaborative nature of disease control. Similar observations were reported by Alemayehu et al. (2013), Sajid et al. (2012), who emphasized the importance of multi-level professional engagement in vaccination campaigns.

			The variation in vaccination strategies observed in this study reflects both opportunities and challenges in field practice. Issues such as inoculation failures, incorrect dosage determination, or inappropriate vaccination frequency can contribute to vaccine breakdowns, as also suggested by Khan et al. (2021). Importantly, nearly half of respondents reported tailoring vaccine administration to the health status of animals, reflecting a shift toward individualized veterinary care, which resonates with findings in domestic animal vaccination studies (Molla et al., 2017).

			The reported mortality rates associated with different vaccines further emphasize the complexity of vaccine responses. The relatively low mortality associated with Lumpy Vac (South African), compared to higher rates with LSD N Doll and Lumpy Vac (Turkish), highlights the need for careful vaccine selection and quality control, consistent with the findings of Alemayehu et al. (2013), Babiuk et al. (2008), and Sajid et al. (2012). Such differences stress the importance of ensuring that only well-tested, high-quality vaccines are used in large-scale vaccination campaigns.

			The study also documented vaccination practices during active infection periods. While this practice reflects an urgent response to contain outbreaks (Molla et al., 2017), the relatively low number of animals vaccinated during infection suggests possible challenges in timely intervention, logistical constraints, or cautious avoidance of potential vaccine complications (Subhan et al., 2024; Ullah et al., 2023). Another important finding was that 80% of participants reported observing side effects, underscoring the necessity of monitoring adverse reactions and developing strategies to mitigate them. Variability in vaccine recommendations, with the majority favoring Lumpy Vac (South African), reflects differences in perceived efficacy and professional preferences. Similar patterns of diverse vaccine recommendations have been observed in other livestock vaccination studies (Capstick and Coackley, 1961).

			The study’s limitations, particularly its cross-sectional design and restriction to a single geographical district, limit the generalizability of the findings. Nevertheless, the insights obtained establish a strong foundation for further research. Future longitudinal studies could evaluate long-term vaccine performance and changes in professional practices over time. Additionally, expanding the study to include multiple regions of Pakistan would provide a more comprehensive national perspective (Alemayehu et al., 2013; Shakir et al., 2023a, b). Finally, the split in professional opinions regarding vaccine efficacy across species highlights the need for deeper investigation into potential immunological differences. While most respondents reported no observed variations, this may reflect limited experience with different species rather than true uniformity in vaccine effectiveness (Tuppurainen and Oura, 2012; Ullah et al., 2024). Overall, this study contributes to the growing literature on LSD prevention by highlighting professional perspectives, identifying gaps in vaccine performance, and stressing the importance of standardized protocols, effective monitoring, and high-quality vaccine use for sustainable disease control (Sevik and Dogan, 2017).

			Conclusion

			This study evaluated the effectiveness of vaccines against Lumpy Skin Disease (LSD) among veterinary professionals in District Dir Lower, providing critical insights into vaccination practices, vaccine performance, and associated challenges. The findings revealed notable variations in vaccine efficacy, with the South African Lumpy Vac demonstrating comparatively lower mortality rates than other vaccines, while the Turkish strain showed limited effectiveness. Differences in dosage determination, frequency of administration, and the observation of side effects further underscore the complexity of vaccination practices in the field. The participation of professionals from diverse roles, including veterinary assistants, technicians, technologists, and Doctors of Veterinary Medicine (DVMs), ensured a holistic perspective, highlighting the widespread engagement of the veterinary community in disease management. The study also emphasized the importance of tailoring vaccination strategies to animal health and contextual factors, while reinforcing the need for standardized protocols to minimize failures and improve outcomes. Despite its limitations, including its cross-sectional design and restriction to a single district, the study provides a valuable foundation for future research. Expanding such investigations to broader geographical regions and adopting longitudinal approaches would enable a deeper understanding of long-term vaccine performance and evolving vaccination practices.
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Abstract | Lumpy skin disease (LSD) poses a major concern in veterinary medicine, affecting diverse animal
populations and requiring effective preventive measures. Vaccination remains the most reliable strategy for
disease control, yet variations in vaccine performance necessitate careful evaluation. This cross-sectional study
was conducted in District Dir Lower between May and June 2023 to assess the efficacy of LSD vaccines
as reported by veterinary professionals. A sample of 90 participants, determined using statistical software,
included veterinary assistants, technicians, technologists, and Doctors of Veterinary Medicine (DVMs). Data
were collected through structured questionnaires consisting of three sections: demographic characteristics,
knowledge of LSD, and vaccination practices. Among respondents, veterinary assistants accounted for 35.56%,
technicians 22.22%, technologists 18.89%, and DVMs 14.44%. Experience levels ranged from less than one
year (12.22%) to over 16 years (10%). All participants reported treating LSD cases within the past year,
with vaccination coverage ranging from fewer than 10 to more than 40 animals per professional. Findings
highlighted differences in vaccine effectiveness, variability in dosage determination and administration
frequency, and common side effects following vaccination. The study underscores the importance of
strengthening vaccination strategies through standardized protocols, improved professional training, and
consistent monitoring of vaccine performance. These insights contribute to a better understanding of LSD
prevention and control, supporting more effective veterinary practices in District Dir Lower and beyond.
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across Pakistan, producing serious economic losses

( 5 ). The disease

Lumpy skin disease (LSD), a viral disease of cattle leads to severe emaciation, reduced milk production,
caused by Capripoxvirus, has recently spread infertility,abortions,and,in some cases,death.Infected
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