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			ABSTRACT

		

		
			The COVID-19 pandemic, initiated by the SARS CoV-2 virus, originated in Wuhan, China, in December 2019 and swiftly transcended international borders, impacting nearly every nation. While Pakistan faced significant challenges due to the virus, the country effectively managed the crisis through stringent and well-regulated measures. This study aimed to assess the prevalence, awareness levels, and community response to COVID-19 among the residents of the Muzaffarabad district of Azad Jammu and Kashmir, Pakistan. Conducted as a cross-sectional survey, this research covered each union council within the Muzaffarabad district, utilizing both primary and secondary data sources. Primary data were collected through a comprehensive questionnaire (see Annexure I), complemented by secondary data obtained from the District Health Office Muzaffarabad and Abbas Institute of Medical Sciences. Data analysis employed GraphPad Prism software, utilizing multiple linear regression and the Chi-square test for quantitative data. The findings revealed an overall COVID-19 prevalence of 10.3% (from secondary data) and 11.3% (from primary data) in Muzaffarabad, with a notable prevalence of 18.2% observed in individuals aged 71 and above. Union council Domel exhibited the highest prevalence at 25.8%, with the Malik tribe reporting the highest prevalence (25%) among various tribes. Minor variations in prevalence were observed between male (10.6%) and female (10.2%) participants. Notably, the recovery rate was high at 98.66%, overshadowing the mortality rate of 1.34%. Regarding knowledge and attitudes, 78.2% of the study population demonstrated accurate knowledge about COVID-19, while 80.4% exhibited positive attitudes toward the pandemic. Despite the low incidence of COVID-19 in Muzaffarabad, the study underscores the importance of ongoing public outreach and education efforts. Additionally, the community’s response to the pandemic varies, with some implementing preventive strategies like mask-wearing and social distancing, while others face challenges due to socioeconomic constraints. It is recommended that health authorities continue their efforts to enhance awareness and ensure equitable access to resources, with the ultimate goal of completely eliminating COVID-19 from the region. This study contributes valuable insights into the dynamics of the pandemic in Muzaffarabad and emphasizes the need for sustained public health interventions. 
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			INTRODUCTION

			Public health faces severe threats from pandemics, causing widespread political and social upheavals. COVID-19, denoted by CO for corona, VI for virus, D for disease, and 19 for the year of emergence, has emerged as a global risk, impacting nations irrespective of their development status (Huang et al., 2020). Respiratory viruses, identified as CoVs, were initially discovered in 1962 in patients with respiratory tract infections (Sahin et al., 2019). The WHO reported the SARS-CoV pandemic in 2002–2003, causing over 8000 infections and 774 fatalities. In 2012, MERS-CoV struck, infecting 2494 and resulting in 858 deaths worldwide (World Health Organization, 2004, 2013).

			COVID-19, also known as the novel CoV sickness and SARS-CoV-2, poses a significant global health risk (Fisher and Heymann, 2020). From the common cold to severe respiratory distress syndrome, it induces various respiratory diseases (Heymann and Shindo, 2020). The virus’s crown-like appearance, from which it gets its name Corona, is due to proteinic spikes protruding from its periphery (Kang et al., 2020). In December 2019, China discovered a new coronavirus, SARS-CoV-2, swiftly spreading globally (Lai et al., 2020). Termed COVID-19 by the WHO, it is distinct from SARS-CoV and MERS-CoV (Wu et al., 2020; Zhou et al., 2020). SARS-CoV-2, with a high fatality rate, affects more people than its predecessors (Guarner, 2020; Wu and McGoogan, 2020).

			The Nidovirales order, housing Coronaviridae, Arteriviridae, and Roniviridae families, contains the most viruses, including corona viruses (Chen et al., 2020). Coronaviridae has two subfamilies, Torovirinae and Coronavirinae, genetically classified into Alpha coronaviruses, Beta coronaviruses, Gamma coronaviruses, and Delta coronaviruses (Weiss and Leibowitz, 2020; Li, 2016; Schwartz and Graham, 2020). SARS-CoV-2 belongs to the Betacoronavirus cluster, sharing lineage with SARS-CoV and MERS-CoV (Zhu et al., 2020;Altaf et al., 2022). Coronaviruses, causing respiratory, enteric, and neurological diseases, are zoonotic viruses (Weiss and Martin, 2005; World Health Organization, 2020). SARS-CoV-2, genetically identical to SARS-CoV, enters cells through ACE 2, similar to its precursor (Zhou et al., 2020).

			The origins of SARS-CoV-2 remain unknown, with genetic analyses indicating its connection to bat-derived SARS-CoV-like variants (World Health Organization, 2020; Zhu et al., 2020; Rehman et al., 2023). The virus shares lineage B in the subgenus Sarbecovirus (Chen et al., 2020). As a pandemic, COVID-19 affects all age groups, with a 10% mortality rate (Aghdam et al., 2020). Ongoing research seeks to unveil the virus’s mysteries, providing insights into its transmission and prevention strategies. 

			SARS-CoV-2 variants undergo classification into clades and lineages (Koyama et al., 2020; Rambaut et al., 2020). The World Health Organization (WHO), in collaboration with GISAID, Nextstrain, and Pango, has established naming systems for identification and monitoring. A WHO convened specialist panel recommends utilizing Greek Alphabetic characters like Alpha (α), Beta (β), Delta (δ), and Gamma (γ) to designate variants. This decision aims to enhance recognition and facilitate discussions among non-scientific audiences (World Health Organization, 2021). 

			While the exact transmission processes remain unclear, airborne diffusion and human-to-human transmission are likely (ECDC, 2020; Wax and Christian, 2020). Similar to SARS-CoV, which spreads from bats to humans via palm civets or dromedary camels (Cui et al., 2019; Wu et al., 2020), the revival of an infected animal or exposure to laboratory strains can result in human infections and subsequent human-to-human spread (Poon et al., 2004). SARS transmission occurs through infecting mucous membranes (eyes, nose, and mouth) via direct or indirect contact with infected respiratory droplets or fomites. The risk increases with proximity and duration of contact with infected individuals (Lau et al., 2004). The survival duration of SARS-CoV-2 remains uncertain. Studies suggest maximum survival times of about two weeks in dehydrated conditions and five days at 22–25 °C with 40–50 percent moisture content for SARS-CoV, with viability declining afterward. Viability is notably reduced after a day at 38 °C with 80–90 percent moisture content (Chan et al., 2011). The pathogen remains present for two days at 20°C with 40% moisture content, decreasing to 480 minutes at 30°C with 80 percent moisture content (ECDC, 2020; Doremalen et al., 2013). 

			As of May 6, 2022, COVID-19, has affected 226 states and territories, as reported by Worldometer (2022). On a global scale, the World Health Organization (WHO) has documented 513,955,910 confirmed cases and 6,249,700 fatalities due to COVID-19 (World Health Organization, 2022). To combat the pandemic, Pakistan, constrained by limited financial and resource capabilities, has implemented stringent limitations. The country’s overall recovery rate stands at 92%, with Punjab province exhibiting an even higher recovery rate of 91% (Nawaz et al., 2020). Despite the availability of vaccines, Pakistan faces challenges in immunization acceptance, with a 67% acceptance rate according to the Center for Communication Program at John Hopkins University’s study on COVID-19 knowledge, attitudes, and practices. The Vaccine Confidence Project attributes the rise in anti-vaccination sentiments in Pakistan, from 2% to 4%, to unrest and anti-vaccine religious leadership (MacPherson, 2020). Pakistan reports a COVID-19 fatality rate of 1.3% and a recovery rate of 4.8% (Government of Pakistan, 2020).

			In India, Singh et al. (2022) observed that over half of the study population demonstrated a high level of knowledge (58.6%) and a positive attitude (62.1%). Notably, educational attainment exhibited a significant impact on both knowledge and attitude dimensions. The study indicates a moderate level of COVID-related knowledge, attitudes, and practices among the Indian population. In Afghanistan, Sirat et al. (2023) found that university students exhibited desirable levels of overall knowledge and attitudes regarding COVID-19. Factors such as higher university year, younger age, male gender, and urban residency were significantly associated with favorable knowledge, attitudes, and practices concerning COVID-19. They recommend increasing good practices through awareness programs. Turning to Bangladesh, Banik et al. (2020) emphasized the urgent need for a comprehensive awareness-raising program via mass media, the Internet, and social media. This program aims to actively engage the general population in understanding the gravity of the COVID-19 outbreak and their role and responsibility in alleviating its severity.

			To date, no study has explored the prevalence of COVID-19 in the general population of Azad Jammu and Kashmir or the public’s response to the virus. However, Khan et al. (2021) conducted a cross-sectional study in Azad Kashmir, Pakistan, revealing that a majority of healthcare professionals (HCPs) perceive COVID-19 as a serious health concern. Despite this, most HCPs lack adequate training for the current pandemic and express dissatisfaction with personal protection, workload, and wages. Similarly, Ehsan et al. (2022) conducted a multicentre survey in Azad Kashmir, identifying 4,776 healthcare workers in AJK. Among them, 2,219 individuals tested positive for COVID-19, with 118 being healthcare workers. The risk of contracting the disease was notably higher among frontline healthcare workers compared to the general population. Additionally, the severity of infection was more pronounced in patients with co-morbidities, and among healthcare workers, physicians comprised the highest number of COVID-19 cases.

			As of July 23, 2022, Pakistan’s population is 229,688,733, as per the latest United Nations data analyzed by Worldometer (2022). WHO reports 1,547,795 confirmed cases of COVID-19 in Pakistan with 30,452 fatalities, as of July 22, 2022. The country has administered a total of 315,115,088 vaccine doses by July 18, 2022 (World Health Organization, 2022). Vaccination coverage stands at 66.7% for persons fully vaccinated with the last dose of the primary series per 100 populations, and boosted individuals per 100 populations are at 14.2% (WHO, 2022). 

			The objective of this study was to assess the geographic distribution, lethality, and prevalence of COVID-19 among residents of Muzaffarabad district. Additionally, the research aimed to gauge the community’s response and awareness regarding COVID-19, including their knowledge, perceptions, and attitudes toward the disease in the population of district Muzaffarabad, Azad Jammu and Kashmir. This study is a crucial step towards contributing to the control of the pandemic in the region. 

			MATERIALS AND METHODS

			Study area 

			The study was conducted in district Muzaffarabad, Azad Kashmir. The district Muzaffarabad is divided into two tehsils, (1) Muzaffarabad Tehsil, and (2) Pattika Tehsil. Muzaffarabad district is 1,642 square kilometres (634 square miles) in area and 737m above sea level. The district is bordered by the Neelum District in the north, the Kupwara and Baramulla districts of Indian-occupied Jammu and Kashmir in the east, and the Khyber Pakhtunkhwa (Provence of Pakistan) in the west. 

			Study design

			By keeping in view, the time constrains and availability of data, a cross-sectional, analytical, and observational research investigation was carried out in district Muzaffarabad, Azad Jammu and Kashmir from February 2023 to July 2023.

			Inclusion and exclusion criteria

			The data of population subjected to COVID-19 test was collected from District Health office and Abbas Institute of Medical Sciences. The primary data were collected from general population of district Muzaffarabad, Azad Kashmir. Population under the age of 12 were not included in this study. 

			Data type, sources, and sequence of questions

			A well-structured questionnaire was designed for gathering the required data. The questionnaire comprised of closed ended questions. Quantitative data were used in this study. Both primary as well as secondary data were used in the study. Primary data were collected through questionnaire while secondary data were obtained from District Health Office Muzaffarabad and Abbas Institute of Medical Sciences. In this study, questions were written simply to prevent respondents from being puzzled and were presented in a clear order to make it easy for participants to select the appropriate response. 

			Sample size 

			The sample size was calculated using Rao-Soft software. The power was maintained at 80%, the response distribution was 50%, although the 95% confidence interval was chosen, and the error margin was 5%. The total population of the district of Muzaffarabad, according to the 2017 population census, was 650,370. Through calculation, the recommended minimum population size was found to be 384 by using Rao-Soft software. The individuals below age 12 were excluded from the study.

			Method of sampling and statistical analysis 

			In this study, data was collected through random sampling within the time period of study. The data obtained from the sources was analyzed quantitatively. The data was analyzed by using GraphPad Prism (version 7.4) software. The significance of data was checked by using appropriate statistical tests. The log normality tests were used for age and sex. Multiple linear regression analysis of COVID-19 with age, sex, and marital status was also used. The parametric covariance analysis was also used for different variables such as age, gender and marital status. The Chi-square test was also used to check union council wise correlation between sex and COVID-19 prevalence, and caste wise correlation between sex and COVID-19 prevalence. 

			RESULTS

			Age distribution of the participants and prevalence of Covid-19

			In the current study, there were 775 participants overall, the minimum age in the study population was 12, the maximum age was 85, the range was 73.00 and the mean age was found 35.82. The standard deviation was 16.17, the standard error of the mean was calculated 0.5808, the lower limit was 34.68, the upper limit was 36.96 and the coefficient of variation was 45.13%. In the present study, the prevalence of COVID-19 among the participants was also calculated on the basis of age groups. Highest COVID-19 prevalence was found in the age group above 71 which was 18.2%. However 12.5% COVID-19 positive individuals were found in 32-51 years age group and 9% COVID-19 prevalence was found in both the age group 12-31 Years and 52-71 Years given in Table I.

			Table I. Age wise COVID-19 prevalence among the participants.

			
				
					
					
					
				
				
					
							
							Age groups

						
							
							Total participants 

						
							
							COVID-19 positive individuals 

						
					

					
							
							12-31 years

						
							
							376

						
							
							34(9%)

						
					

					
							
							32-51 years

						
							
							255

						
							
							32(12.5%)

						
					

					
							
							52-71 years

						
							
							133

						
							
							12(9%)

						
					

					
							
							Above 71 years

						
							
							11

						
							
							2(18.2%)

						
					

				
			

			Knowledge assessment of the participants about Covid-19

			In the present study, the evaluation of participants’ knowledge of COVID-19 was one of the goals. Each candidate completed a thorough knowledge assessment form with numerous questions. Table II shows the percentages of responses given by candidates. According to the data, 82.6% of candidates believe that the cause of COVID-19 is a virus, 2.9% of respondents say that it is bacteria, 0.4% say that it is fungi, and 14.1% of people have no information about the cause of COVID-19. Among the study population, 99.48% of participants were aware of the word COVID-19, while 0.26% were unaware and 0.26% had no idea about it. From the data, we have found that 93.935% of participants believe that the COVID-19 virus spreads through respiratory droplets, but 2.84% of participants in a study population were not sure about it. 88.9% of respondents say that COVID-19 is an airborne disease, 4.8% say that it is not an airborne disease, and 6.3% were not sure. Out of 775 participants, 84.26% believe that COVID-19 is a contagious disease, 6.58% don’t believe it, and 9.16% of the study population were sure about it. 71.61% of individuals respond that the coronavirus can be transmitted by blood transfusion from a person infected with COVID-19 disease. 13.29% of respondents do not agree with the statement, while 15.1% have no idea about it. 98.19% of participants agree that the main symptoms of the coronavirus are fever, cough, flu, and body pain. 0.51% do not agree with it, while 1.3% of respondents have no information. 49.16% of participants believe that people with COVID-19 cannot pass on the virus if they don’t have symptoms, while 25.03% of respondents disagree with the statement and 25.93% have no idea.

			According to 78.70% of the study population, currently there is no effective treatment for COVID-19, 12.13% said there is treatment for COVID-19, and 9.61% of the participants have no information about it. About 27.48% of the study population believes that Not every person infected with the coronavirus develops into a severe condition. 64.52% do not believe it, and 8% have no information. 8.26% of participants said that it is not essential for children and young people to take protective measures to prevent the COVID-19 infection, and 88% said that it is not true, while 3.74% of participants were unaware of it. 37.16% of individuals respond that direct contact with animals causes COVID-19 disease. 34.97% of participants rejected the statement, and 27.87% had no information. 94.97% of the study population believes that COVID-19 is a preventable disease, 2.45% say that it is not preventable, and 2.58% don’t know. COVID-19 is completely curable, according to 15.7% of participants, 72.8% believe it is not curable, and 11.5% have no idea.

			Table II. The percentage estimate of knowledge of study population about Covid-19.

			
				
					
					
					
					
					
				
				
					
							
							Statement

						
							
							Virus

						
							
							Bacteria

						
							
							Fungi

						
							
							No information

						
					

					
							
							Cause of COVID-19 is?

						
							
							640(82.6%)

						
							
							23(2.9%)

						
							
							3(0.4%)

						
							
							109(14.1%)

						
					

					
							
							Statement

						
							
							Yes 

						
							
							No

						
							
							Not sure  

						
					

					
							
							Have you ever heard the word COVID-19?

						
							
							771(99.48%)

						
							
							2(0.26%)

						
							
							2(0.26%)

						
					

					
							
							COVID-19 virus spreads through respiratory droplets.

						
							
							728(93.935%)

						
							
							22(2.84%)

						
							
							25(3.225%)

						
					

					
							
							COVID-19 virus is an airborne disease.

						
							
							689(88.9%)

						
							
							37(4.8%)

						
							
							49(6.3%)

						
					

					
							
							Is COVID-19 virus a contagious disease?

						
							
							653(84.26%)

						
							
							51(6.58%)

						
							
							71(9.16%)

						
					

					
							
							Do you think that coronavirus could be transmitted via blood transfusion from a person with COVID-19 disease?

						
							
							555(71.61%)

						
							
							103(13.29%)

						
							
							117(15.1%)

						
					

					
							
							Main symptoms of coronavirus are fever, cough, flu and body pain.

						
							
							761(98.19%)

						
							
							4(0.51%)

						
							
							10(1.3%)

						
					

					
							
							Person with COVID-19 cannot pass on the virus to others if they don’t have symptoms?

						
							
							381(49.16%)

						
							
							193(25.03%)

						
							
							201(25.93%)

						
					

					
							
							Currently, there’s no effective treatment for COVID-19 virus.

						
							
							610(78.70%)

						
							
							94(12.13%)

						
							
							71(9.16%)

						
					

					
							
							Not every person infected with coronavirus develops into severe condition. Only those who are old and chronically ill can have serious problems?

						
							
							213(27.48%)

						
							
							500(64.52%)

						
							
							62(8%)

						
					

					
							
							It is not essential for children and young person to take protective measures to prevent the COVID-19 infection.

						
							
							64(8.26%)

						
							
							682(88%)

						
							
							29(3.74%)

						
					

					
							
							Direct contact with animals causes COVID-19 disease.

						
							
							288(37.16%)

						
							
							271(34.97%)

						
							
							216(27.87%)

						
					

					
							
							Do you think COVID-19 is a preventable disease?

						
							
							736(94.97%)

						
							
							19(2.45%)

						
							
							20(2.58%)

						
					

					
							
							Do you think COVID-19 is completely curable?

						
							
							122(15.7%)

						
							
							564(72.8%)

						
							
							89(11.5%)

						
					

					
							
							Do you think that wearing face mask and washing hands with soap can completely protect you from COVID-19 disease?

						
							
							666(85.935%)

						
							
							56(7.225%)

						
							
							53(6.84%)

						
					

					
							
							Do you follow SOP’s for COVID-19 recommended by health department?

						
							
							745(96.13%)

						
							
							19(2.45%)

						
							
							11(1.42%)

						
					

					
							
							Do you think COVID-19 disease can be detected by a laboratory test?

						
							
							409(52.8%)

						
							
							108(13.9%)

						
							
							258(33.3%)

						
					

					
							
							Do you think COVID-19 can be prevented by COVID-19 vaccine?

						
							
							654(84.4%)

						
							
							46(5.9%)

						
							
							75(9.7%)

						
					

					
							
							Do you think COVID-19 vaccines increase the risk of COVID-19?

						
							
							36(4.6%)

						
							
							664(85.7%)

						
							
							75(9.7%)

						
					

					
							
							Have you been tested for COVID-19 disease?

						
							
							241(31.1%)

						
							
							532(68.6%)

						
							
							2(0.3%)

						
					

					
							
							Did you have positive result for COVID-19?

						
							
							80(10.3%)

						
							
							692(89.3%)

						
							
							3(0.4%)

						
					

				
			

			Wearing a face mask and washing your hands with soap can completely protect you from COVID-19 disease, according to 85.935% of participants, while 7.225% believe it is not true and 6.84% have no information. 96.13% of the study population follows the SOP’s for COVID-19 recommended by the health department, 2.45% don’t follow the SOP’s, and 1.42% of participants have no information. 52.8% of the study population thinks COVID-19 disease can be detected by a laboratory test. 13.9% of the participants gave the opposite response, and the remaining 33.3% were not sure. 84.4% of individuals think COVID-19 can be prevented by the COVID-19 vaccine, 5.9% think that it cannot be prevented by the COVID-19 vaccine, and 9.7% of the participants have no information. 4.6% of participants think COVID-19 vaccines increase the risk of COVID-19, while 85.7% believe that it is not true, and 9.7% of individuals have no idea about the statement. 31.1% of the study population have been tested for COVID-19, 68.6% have not been tested, and 0.3% of the individuals are not sure. 10.3% of the study population gets a positive result for COVID-19, while 89.3% don’t get a positive result, and 0.4% of the participants are not sure.

			According to our findings, the general population of Muzaffarabad has a high level of knowledge. The study shows that, out of a total of 775 participants, 78.2% had more accurate knowledge about COVID-19, while 11.3% were found to have false knowledge, and 10.5% had no knowledge about the disease. According to the results, only 31.1% of the study population has been tested against COVID-19 which was quite low. The research shows that the spread of COVID-19 in the district of Muzaffarabad is very low. According to our assessment, only 10.3% of the study population became ill with COVID-19.

			Table III. Assessment of attitude/perception toward Covid-19 of the participants which shows the mentality level of respondents towards Covid-19.

			 

			
				
					
					
					
					
				
				
					
							
							Statement

						
							
							Agree

						
							
							Disagree

						
							
							Not sure

						
					

					
							
							The coronavirus is a manmade scam.

						
							
							44(5.7%)

						
							
							648(83.6%)

						
							
							83(10.7%)

						
					

					
							
							COVID-19 is not deadly; it is just a normal flu.

						
							
							51(6.6%)

						
							
							682(88%)

						
							
							42(5.4%)

						
					

					
							
							The Coronavirus is made to reduce the global population.

						
							
							45(5.8%)

						
							
							617(79.6%)

						
							
							113(14.6%)

						
					

					
							
							COVID-19 virus is a bioweapon manufactured by United Nation.

						
							
							29(3.7%)

						
							
							598(77.2%)

						
							
							148(19.1%)

						
					

					
							
							Some power made the Coronavirus to take the global control.

						
							
							33(4.26%)

						
							
							593(76.52%)

						
							
							149(19.22%)

						
					

					
							
							Pharma industries created COVID-19 to get profit from vaccines.

						
							
							55(7.1%)

						
							
							547(70.6%)

						
							
							173(22.3%)

						
					

					
							
							COVID-19 is not a real disease.

						
							
							43(5.5%)

						
							
							684(88.3%)

						
							
							48(6.2%)

						
					

					
							
							Coronavirus is not a dangerous disease.

						
							
							37(4.8%)

						
							
							689(88.9%)

						
							
							49(6.3%)

						
					

					
							
							Corona is a myth spread to stop the Tawaaf.

						
							
							65(8.4%)

						
							
							615(79.35%)

						
							
							95(12.25%)

						
					

					
							
							Technology companies created Coronavirus to make money out of the pandemic?

						
							
							48(6.2%)

						
							
							555(71.6%)

						
							
							172(22.2%)

						
					

				
			

			Attitude/perception towards Covid-19

			Attitude and perception toward COVID-19 were evaluated using questionnaires that were filled out by each participant. Data regarding attitude/perception toward COVID-19 was obtained from each participant and is shown in Table III. Out of a total of 750 participants, 5.7% of the participants said that COVID-19 is a man-made scam. 83.6% of the participants believe that COVID-19 is not a man-made scam, and 10.7% were unaware. 6.6% of the participants perceive that coronavirus is the normal flu; it is not deadly. 88% responded that this is not true about COVID-19, while 5.4% of the participants were not sure about the statement. 5.8% of the study population thinks that the coronavirus is made to reduce the world’s population. 79.6% of the respondents disagreed with the statement, and 14.6% of the participants were not sure. 3.7% of the participants think that the COVID-19 virus is a bioweapon manufactured by the United Nations. 77.2% of the respondents don’t believe that statement, and 19.1% of the participants have no idea about this statement. 4.26% of individuals in a study population think that the coronavirus was made to take global control and 76.52% of the study population refuses the statement. 

			However, 19.22% of participants have no certainty about the statement. 7.1% of the study population was found with the mentality that medicinal companies created the coronavirus to get money from the vaccines, and 70.6% of the participants believed that this statement was only a misconception, while 22.3% of the population was found to be not sure about the statement. Out of 775 participants in a study population, 5.5% believed that COVID-19 was not a real disease. However, 88.3% of the participants believe that it is a real disease, and 6.2% of the individuals are not sure. 4.8% of the study population thinks that COVID-19 is not a dangerous disease, while 88.9% of the study population was found with the mindset that COVID-19 is a dangerous disease, and 6.3% of respondents said that they are not sure about the statement. 8.4% of the individuals were found to believe that Corona is a myth which was spread by some non-Muslims to stop the religious ritual of the Tawaaf, while 79.35% of the participants disagreed with the statement, and 12.25% of the participants were found to be not sure. 6.2% of those who believed that coronavirus was a money-making scheme devised by technology companies, but 71.6% of those who were disagreed, and 22.2% were unsure. 

			According to the whole assessment, we conclude that the people of District Muzaffarabad do not believe in rumors and show more positive attitudes and perceptions towards COVID-19 disease. We have found that out of a total of 775 participants in our study population, 80.4% of the participants have a positive attitude and perceptions towards COVID-19 disease. However, 5.8% of the participants believed these rumors and showed more negative attitudes and perceptions towards COVID-19 disease, while 13.8% of the participants had no idea about the disease and all these rumors.

			Union council wise correlation between sex and Covid-19 prevalence

			One of the targets of the present study was to document the prevalence of COVID-19 in all the union councils of the district of Muzaffarabad. The information was gathered from all of the union councils in the Muzaffarabad district. From each of the union councils that took part in the study, 31 volunteers were chosen. In the present study, Union Council Domel was found with the highest number of COVID-19 infected individuals, which was 25.8%. After union council Domel, union council Bheri, and union council Katkair were found with 22.6% infected individuals. In union council Sarli Sacha, 19.4% of people were found infected with COVID-19. The prevalence of COVID-19 was found to be similar in the union councils of Jhandgran, Gojra, Dana, Talgran, and Machiara, and the estimated COVID-19 prevalence rate in these union councils was 16.1%. Union Council Muzaffarabad and Union Council Ghori both had 12.9% of the affected people. Union Council Panjgran, Kumikot, Kai Manja, and Saidpur were found with a 9.7% prevalence rate of COVID-19. 

			In union council Heerkotli, 6.5% of people had a positive result for COVID-19. 3.2% COVID-19 prevalence was found in union councils in Balgran, Therian, Langarpura, Hattian Dopata, and Chattar Klass. The prevalence of COVID-19 was found to be zero in union councils Panjkot, Maira Kalan, Charakpura, and Nora Seri among the 31 participants from each of the union councils who participated in the study. There were 775 participants in total, 376 of whom were men and 399 of whom were women. The data of our work revealed that out of 376 male participants, only 40 got infected, which is 10.6% of the male participants, and out of 399 female participants, only 40 got the disease, which is 10.2% of the total female participants. This data shows that there is a minor difference in the prevalence of COVID-19 among male and female participants.

			The two-tailed chi-square test at p 0.05 with 95% CI was calculated to find out the correlation between gender and COVID-19 prevalence in various union councils of district Muzaffarabad. The results show that there is no significant relationship between sex and COVID-19 prevalence. Complete details are given in Table IV.

			Table IV. UC- wise correlation between sex and Covid-19 prevalence.

			
				
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Names of UCs

						
							
							Total partic-ipants

						
							
							Overall Covid-19 prevalence (%)

						
							
							Gender 

							distribution

						
							
							COVID-19 Positive

						
							
							COVID-19 Negative

						
							
							Two tailed chi-square test at p<0.05 with 95% CI

						
					

					
							
							M

						
							
							F

						
							
							M

						
							
							F

						
							
							M

						
							
							F

						
							
							P 

							value

						
							
							Odds ratio

						
							
							Relationship b/w sex and COVID-19  prevalence

						
					

					
							
							Domel

						
							
							31

						
							
							8(25.8%)

						
							
							13

						
							
							18

						
							
							5

						
							
							3

						
							
							8

						
							
							15

						
							
							1.16

						
							
							2.50

						
							
							Not significant

						
					

					
							
							Bheri

						
							
							31

						
							
							7(22.6%)

						
							
							17

						
							
							14

						
							
							4

						
							
							3

						
							
							13

						
							
							11

						
							
							0.88

						
							
							1.12

						
							
							Not significant

						
					

					
							
							Katkair

						
							
							31

						
							
							7(22.6%)

						
							
							17

						
							
							14

						
							
							5

						
							
							2

						
							
							12

						
							
							12

						
							
							1.00

						
							
							0.31

						
							
							Not significant

						
					

					
							
							Sarli sacha

						
							
							31

						
							
							6(19.4%)

						
							
							20

						
							
							11

						
							
							4

						
							
							2

						
							
							16

						
							
							9

						
							
							0.90

						
							
							1.12

						
							
							Not significant

						
					

					
							
							Jhandgran

						
							
							31

						
							
							5(16.1%)

						
							
							11

						
							
							20

						
							
							1

						
							
							4

						
							
							10

						
							
							16

						
							
							0.62

						
							
							0.40

						
							
							Not significant

						
					

					
							
							Gojra

						
							
							31

						
							
							5(16.1%)

						
							
							14

						
							
							17

						
							
							3

						
							
							2

						
							
							11

						
							
							15

						
							
							0.46

						
							
							2.04

						
							
							Not significant

						
					

					
							
							Dana

						
							
							31

						
							
							5(16.1%)

						
							
							15

						
							
							16

						
							
							1

						
							
							4

						
							
							14

						
							
							12

						
							
							0.16

						
							
							0.21

						
							
							Not significant

						
					

					
							
							Talgran

						
							
							31

						
							
							5(16.1%)

						
							
							18

						
							
							13

						
							
							2

						
							
							3

						
							
							16

						
							
							10

						
							
							0.37

						
							
							0.41

						
							
							Not significant

						
					

					
							
							Machiara

						
							
							31

						
							
							5(16.1%)

						
							
							9

						
							
							22

						
							
							1

						
							
							4

						
							
							8

						
							
							18

						
							
							0.62

						
							
							0.56

						
							
							Not significant

						
					

					
							
							Muzaffarabad

						
							
							31

						
							
							4(12.9%)

						
							
							13

						
							
							18

						
							
							1

						
							
							3

						
							
							11

						
							
							16

						
							
							0.54

						
							
							0.48

						
							
							Not significant

						
					

					
							
							Ghori

						
							
							31

						
							
							4(12.9%)

						
							
							8

						
							
							23

						
							
							2

						
							
							2

						
							
							6

						
							
							21

						
							
							0.23

						
							
							3.50

						
							
							Not significant

						
					

					
							
							Panjgran

						
							
							31

						
							
							3(9.7%)

						
							
							15

						
							
							16

						
							
							1

						
							
							2

						
							
							14

						
							
							14

						
							
							0.58

						
							
							0.50

						
							
							Not significant

						
					

					
							
							Kumikot

						
							
							31

						
							
							3(9.7%)

						
							
							16

						
							
							15

						
							
							2

						
							
							1

						
							
							14

						
							
							14

						
							
							1.00

						
							
							1.00

						
							
							Not significant

						
					

					
							
							Kai manja

						
							
							31

						
							
							3(9.7%)

						
							
							15

						
							
							16

						
							
							3

						
							
							0

						
							
							12

						
							
							16

						
							
							0.05

						
							
							9.24

						
							
							Not significant

						
					

					
							
							Saidpur

						
							
							31

						
							
							3(9.7%)

						
							
							15

						
							
							16

						
							
							2

						
							
							1

						
							
							13

						
							
							15

						
							
							0.50

						
							
							2.30

						
							
							Not significant

						
					

					
							
							Heerkotli

						
							
							31

						
							
							2(6.5%)

						
							
							17

						
							
							14

						
							
							0

						
							
							2

						
							
							17

						
							
							12

						
							
							0.10

						
							
							0.14

						
							
							Not significant

						
					

					
							
							Balgran

						
							
							31

						
							
							1(3.2%)

						
							
							19

						
							
							12

						
							
							1

						
							
							0

						
							
							18

						
							
							12

						
							
							0.41

						
							
							2.02

						
							
							Not significant

						
					

					
							
							Therian

						
							
							31

						
							
							1(3.2%)

						
							
							13

						
							
							18

						
							
							0

						
							
							1

						
							
							13

						
							
							17

						
							
							0.38

						
							
							0.43

						
							
							Not significant

						
					

					
							
							Langarpura

						
							
							31

						
							
							1(3.2%)

						
							
							15

						
							
							16

						
							
							1

						
							
							0

						
							
							14

						
							
							16

						
							
							0.29

						
							
							3.41

						
							
							Not significant

						
					

					
							
							Hattian Dopata

						
							
							31

						
							
							1(3.2%)

						
							
							15

						
							
							16

						
							
							0

						
							
							1

						
							
							15

						
							
							15

						
							
							0.32

						
							
							0.33

						
							
							Not significant

						
					

					
							
							Chattar Klass

						
							
							31

						
							
							1(3.2%)

						
							
							23

						
							
							8

						
							
							1

						
							
							0

						
							
							22

						
							
							8

						
							
							0.54

						
							
							1.13

						
							
							Not significant

						
					

					
							
							Panjkot

						
							
							31

						
							
							0

						
							
							21

						
							
							10

						
							
							0

						
							
							0

						
							
							21

						
							
							10

						
							
							--

						
							
							--

						
							
							N/A

						
					

					
							
							Maira Kalan

						
							
							31

						
							
							0

						
							
							17

						
							
							14

						
							
							0

						
							
							0

						
							
							17

						
							
							14

						
							
							--

						
							
							--

						
							
							N/A

						
					

					
							
							Charakpura

						
							
							31

						
							
							0

						
							
							9

						
							
							22

						
							
							0

						
							
							0

						
							
							9

						
							
							22

						
							
							--

						
							
							--

						
							
							N/A

						
					

					
							
							Nora seri

						
							
							31

						
							
							0

						
							
							11

						
							
							20

						
							
							0

						
							
							0

						
							
							11

						
							
							20

						
							
							--

						
							
							--

						
							
							N/A

						
					

					
							
							Total

						
							
							775

						
							
							80 

							(10.3%)

						
							
							376

						
							
							399

						
							
							40

							(10.6%)

						
							
							40

							(10.2%)

						
							
							336

							(90.4%)

						
							
							359

							(90.8%)

						
							
							0.77

						
							
							1.06

						
							
							Not significant

						
					

				
			

			Caste wise correlation between sex and Covid-19 prevalence

			There were 775 participants in the current study, and they came from 16 different tribes. Out of 16 total people in the Malik caste, 4 or 25% were found to be COVID-19 positive, which is the highest percentage among caste given in Table V. There are total 18 participants who belongs to Butt caste, 4(22.22%) participants were COVID-19 positive individuals out of 18. The Jaghwal caste ranked third with 1(20%) COVID-19 positive participant out of a total of 5 participants. 4(14.81%) were found positive for COVID-19 in the Qureshi caste out of 27 total individuals. Out of 211 total participants, Rajpoot caste had a COVID-19 prevalence of 19 (9.004%).We also discovered 1 (14.28%) COVID-19 prevalence in Khokhar caste out of 7 respondents, 7 (14%) in Mir caste out of 82 participants, and 11 (13.41%) in Awan caste out of 82 participants, 10.2% and 10.COVID-19 prevalence was found in Abbassi and Syed castes respectively, 8.6% in Sheikh caste, 8.47% in Mughal caste, 8.33% in Chaudary caste, 8% in Khawaja caste, 4.16% in Khan caste, and found no prevalence in Kayani caste. Some of the tribes (Minhas, Usmani, Hashmi, Sardar, Khiljee, Chishti, Satti, Rana, and Mogry) had a very low number of participants included collectively in the special cluster mentioned as others. However, further details about COVID-19 prevalence are given in Table V. The two-tailed chi-square test at p<0.05 with 95% CI was calculated to find out the correlation between gender and COVID-19 prevalence in various tribes of Muzaffarabad. The results show that there is no significant relationship between sex and COVID-19 prevalence.

			Overall Covid-19 prevalence among the population of district Muzaffarabad AJ and K

			The secondary data collected from the District Health Office, Muzaffarabad in and the Abbas Institute of Medical Sciences revealed an overall COVID-19 prevalence among the population of district Muzaffarabad AJandK as shown in Table VI. According to the data, 92740 individuals were being tested for COVID-19 viral RNA through real-time PCR. Of these, 11.3% of individuals were found positive for the COVID-19 RNA. Of all the infected participants, 1.34% were not able to tolerate the disease burden and they died. 98.66% of participants were found to have successfully recovered from the COVID-19 infection with the help of available treatment at different treatment centres in Muzaffarabad.

			

			Table V. Caste wise correlation between sex and Covid-19 prevalence.

			
				
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Names of caste

						
							
							Total partic-ipants

						
							
							Overall Covid-19 prevalence (%)

						
							
							Gender distribution

						
							
							COVID-19 positive 

						
							
							COVID-19 negative 

						
							
							Two tailed chi-square test at p<0.05 with 95% CI

						
					

					
							
							M

						
							
							F

						
							
							M

						
							
							F

						
							
							M

						
							
							F

						
							
							P Value

						
							
							Odds Ratio

						
							
							Relationship b/w sex COVID-19  prevalence

						
					

					
							
							Abbassi

						
							
							59

						
							
							6(10.2%)

						
							
							27

						
							
							32

						
							
							4

						
							
							2

						
							
							23

						
							
							30

						
							
							0.39

						
							
							2.60

						
							
							Not Significant

						
					

					
							
							Awan

						
							
							82

						
							
							11(13.41%)

						
							
							43

						
							
							39

						
							
							5

						
							
							6

						
							
							38

						
							
							33

						
							
							0.74

						
							
							0.72

						
							
							Not Significant

						
					

					
							
							Butt

						
							
							18

						
							
							4(22.22%)

						
							
							10

						
							
							8

						
							
							3

						
							
							1

						
							
							7

						
							
							7

						
							
							0.58

						
							
							3.00

						
							
							Not Significant

						
					

					
							
							Chaudary

						
							
							72

						
							
							6(8.33%)

						
							
							42

						
							
							30

						
							
							2

						
							
							4

						
							
							40

						
							
							26

						
							
							0.22

						
							
							0.32

						
							
							Not Significant

						
					

					
							
							Jaghwal

						
							
							5

						
							
							1(20%)

						
							
							4

						
							
							1

						
							
							1

						
							
							0

						
							
							3

						
							
							1

						
							
							1.00

						
							
							1.28

						
							
							Not Significant

						
					

					
							
							Kayani

						
							
							8

						
							
							0(0.0%)

						
							
							6

						
							
							2

						
							
							0

						
							
							0

						
							
							6

						
							
							2

						
							
							--

						
							
							--

						
							
							N/A

						
					

					
							
							Khan

						
							
							24

						
							
							1(4.16%)

						
							
							15

						
							
							9

						
							
							1

						
							
							0

						
							
							14

						
							
							9

						
							
							1.00

						
							
							1.96

						
							
							Not Significant

						
					

					
							
							Khawaja

						
							
							25

						
							
							2(8%)

						
							
							6

						
							
							19

						
							
							0

						
							
							2

						
							
							6

						
							
							17

						
							
							1.00

						
							
							0.53

						
							
							Not Significant

						
					

					
							
							Khokhar

						
							
							7

						
							
							1(14.28%)

						
							
							3

						
							
							4

						
							
							0

						
							
							1

						
							
							3

						
							
							3

						
							
							1.00

						
							
							0.33

						
							
							Not Significant

						
					

					
							
							Malik

						
							
							16

						
							
							4(25%)

						
							
							10

						
							
							6

						
							
							4

						
							
							0

						
							
							6

						
							
							0

						
							
							--

						
							
							--

						
							
							N/A

						
					

					
							
							Mir

						
							
							50

						
							
							7(14%)

						
							
							24

						
							
							26

						
							
							5

						
							
							2

						
							
							19

						
							
							24

						
							
							0.23

						
							
							3.15

						
							
							Not Significant

						
					

					
							
							Mughal

						
							
							59

						
							
							5(8.47%)

						
							
							25

						
							
							34

						
							
							2

						
							
							3

						
							
							23

						
							
							31

						
							
							1.00

						
							
							0.89

						
							
							Not Significant

						
					

					
							
							Qureshi 

						
							
							27

						
							
							4(14.81%)

						
							
							13

						
							
							14

						
							
							2

						
							
							2

						
							
							11

						
							
							12

						
							
							1.00

						
							
							1.09

						
							
							Not Significant

						
					

					
							
							Rajpoot

						
							
							211

						
							
							19(9.00%)

						
							
							103

						
							
							108

						
							
							5

						
							
							14

						
							
							98

						
							
							94

						
							
							0.08

						
							
							0.37

						
							
							Not Significant

						
					

					
							
							Sheikh

						
							
							35

						
							
							3(8.6%)

						
							
							20

						
							
							15

						
							
							3

						
							
							0

						
							
							17

						
							
							15

						
							
							0.11

						
							
							6.20

						
							
							Not Significant

						
					

					
							
							Syed

						
							
							60

						
							
							6(10%)

						
							
							18

						
							
							42

						
							
							2

						
							
							4

						
							
							16

						
							
							38

						
							
							0.85

						
							
							1.18

						
							
							Not Significant

						
					

					
							
							Others 

						
							
							17

						
							
							0

						
							
							7

						
							
							10

						
							
							0

						
							
							0

						
							
							7

						
							
							10

						
							
							--

						
							
							--

						
							
							N/A

						
					

				
			

			Table VI. Overall COVID-19 prevalence among the population of district Muzaffarabad.

			
				
					
					
					
					
				
				
					
							
							Total tests through 

							real-time PCR

						
							
							Number of COVID-19 

							positive

						
							
							Total deaths due to COVID-19

						
							
							Recovered patients from COVID-19 infection

						
					

					
							
							92740

						
							
							10438(11.3%)

						
							
							140 (1.34%)

						
							
							10298 (98.66%)

						
					

				
			

			 

			DISCUSSION

			Khattak et al. (2021) carried out an online cross-sectional study and revealed that 734 out of 1,000 respondents who were asked to took part in the research. The number of responses was 734/1,000, or 73.4%. There was a strong correlation between the mean knowledge and the gender, marital status, education, and place of living. 94.5% (n= 700) of the study participants, as well as 96.7% (n= 710) of those with chronic illnesses or serious consequences, believed that COVID-19 would be more risky in elderly people (p = 0.00). 52.5% (n = 385) of the participants expressed anxiety about getting the infection for themselves or a member of their family. More than 98% of the participants (n = 703), with a P-value of 0.00, believed that COVID-19 will be successfully controlled in by following governmental guidelines. Kasemy et al. (2020) conducted a study in Egyptian population to assess their knowledge attitude and practice toward Covid-19, the results show that in Egyptians 70.2% showed good knowledge, 75.9% positive attitude and 49.2% had practices towards Covid-19 to protect themselves from disease. These studies show results contrary to our results because we conducted our work in very small population size and demographic location where the time period for research was also limited were also the reason for contradiction.

			The participants attitudes and perspectives towards COVID-19 were assessed through a questionnaire. Each participant’s attitudes and perceptions of COVID-19 were recorded. According to the whole assessment we asses that the peoples of district Muzaffarabad does not believe on rumors and show more positive attitude and perceptions towards COVID-19 disease. We have found that out of total 775 participants in our study population, the responses of 80.4% participants shows that they have positive attitude and perceptions towards COVID-19 disease. However, 5.8% of the participants believed on rumors and show more negative attitude and perceptions towards COVID-19 disease, while 13.8% participants have no idea about the disease and all these rumors. As compared to this, a study was conducted by Ladiwala et al. (2021), and they stated that 1200 individuals from a variety of backgrounds, including age and education, took part in the survey. The majority of respondents (93.3%) had adequate knowledge (mean: 6.59 1.35) and good perception (mean: 4.29, 0.82). Considerable disparities in knowledge and perception were seen between students and employees in the healthcare and non-healthcare departments, as well as between genders, age groups, and educational levels. A greater level of education and being a woman were found to be important predictors of having enough knowledge and perception in a multivariate analysis. Similarly, another study was conducted by Tomar et al. (2020) with regard to 7978 participants, the total knowledge, attitude, and practice rating was subsequently 80.64%, 97.33%, and 93.8%. A large portion of the Indian populace showed prior good understanding, a positive attitude, and good practices about the COVID-19 epidemic. Bangladeshi citizens aged 12-64 who were invited through social media participated in an internet cross-sectional study from March 29 to April 19, 2020 conducted by Ferdous et al. (2020). The results of the study showed that, 48.3% of respondents had more precise information, 62.3% had more positive attitudes, and 55.1% had more regular acts in terms of COVID-19 prevention. The difference in results are due lack of education and demographic changes.

			One of the targets of the present study was to document the prevalence of COVID-19 in all the Union councils of district Muzaffarabad. In district Muzaffarabad there are 25 union councils and the Data were taken from all the union councils. 31 volunteer participants were taken from each of the union council. In the present study, Union council Domel was found with a highest number of COVID-19 infected individuals, which were 25.8%. After union council Domel, union council Bheri and union council Katkair were found with 22.6% infected individuals. In union council Sarli Sacha 19.4% persons were found infected with CVID-19. The COVID-19 prevalence rate was found similar in union council Jhandgran, Gojra, Dana, Talgran, and Machiara. And the estimated COVID-19 prevalence rate in this union council was 16.1%. 12.9% infected individuals were found in union council Muzaffarabad and union council Ghori. Union council Panjgran, Kumikot, Kai manja, and Saidpur were found with 9.7% prevalence rate of COVID-19. In union council Heerkotli 6.5% persons have positive result for COVID-19. 3.2% COVID-19 prevalence was found in union council Balgran, Therian, Langarpura, Hattian Dopata, and Chattar Klass. Prevalence of COVID-19 were found 0% in union council Panjkot, Maira Kalan, Charakpura, and Nora seri among the 31 participants form each of the union council, who participate in the study. In contrast to our work none of the study explains UC- wise correlation between sex and Covid-19 prevalence, because these union councils were not found elsewhere.

			Out of total 775 participants 376 are male and 399 are female participants. The data of our work revealed that out of 376 male participants only 40 get infected which is 10.6% of the male participants and out 399 female participants only 40 gets the disease which is 10.2% of the total female participants. The data shows that there are total 80(10.3%) of the study population was infected with the disease, out of which 40(50%) are male and 40(50%) are females. This data shows that there is a minor difference in prevalence of COVID-19 among male and female participants. According to Ejaz et al. (2021) COVID-19 was more common in males than females among confirmed samples, with a prevalence rate of 61.7% in men and 38.2% in women. This difference in prevalence of COVID-19 in male and female is due difference in geography, occupation and education level. However, the research done by Habib et al. (2020) produced results that were similar to our work. According to a survey done in Basrah Province in Southern Iraq, the average age there was 46 (median: 45), with a range of 13 to 98 years. Sex had no impact on the COVID-19 chance at all. These two investigations produce comparable findings.

			In the current study the population size was 775 which were composed of the participants from 16 Tribes. Among tribes, 4(25%) individuals were found Covid-19 positive out 16 total individuals in Malik caste which is highest among all castes. Similarly, the second highest prevalence was found in Butt caste, where we found 4(22.22%) COVID-19 positive individuals out of 18 total individuals and in Jaghwal caste we found 1(20%) individual positive for COVID-19 out of 5 total individuals. According to prevalence rate of COVID-19 the Jaghwal caste was found with third highest prevalence among all other castes. 4(14.81%) were found positive for COVID-19 in Qureshi caste out of 27 total individuals. We were found Rajpoot caste with 19(9.004%) prevalence of COVID-19 out of 211 total participants. We also found 1(14.28%) COVID-19 prevalence in Khokhar caste out of total 7 respondents, 7(14%) in Mir caste out of, 11(13.41%) in Awan caste out of total 82 participants, 10.2% and 10% COVID-19 prevalence was found in Abbassi and Syed castes respectively, 8.6% in Sheikh caste, 8.47% in Mughal caste, 8.33% in Chaudary caste, 8% in Khawaja caste, 4.16% in khan caste and found no prevalence in Kayani caste. Some of the tribes (Minhas, Usmani, Hashmi, Sardar, Khiljee, Chishti, Satti, Rana and Mogry) were having very low number of participants included collectively in the special cluster mentioned as others. Two tailed chi-square test at p<0.05 with 95% CI was calculated to find out the correlation between gender and COVID-19 prevalence in various tribes of district Muzaffarabad. The results show that there is no significant relationship between sex COVID-19 prevalence. However, in contrary to our study we found none of the study which explains the caste wise correlation between sex and Covid-19 prevalence. One of the reasons for it is that the castes found in Azad Jammu and Kashmir and Pakistan were never found in other countries.

			Overall Covid-19 prevalence among the population of district Muzaffarabad AJ and K was found out from the secondary data collected from District Health Office, Muzaffarabad and Abbas Institute of Medical sciences. According the data, 92740 individuals were being tested for Covid-19 viral RNA through real-time PCR. Of these, 11.3% individuals were found positive for the Covid-19 RNA. From all the infected participants 1.34% was not able to tolerate the disease burden and they died. 98.66% participants were found successfully recovered from the Covid-19 infection with the help of available treatment at different treatment centers of Muzaffarabad. However, contrary to our work Chatterjee (2020) conducted a study in India, according to the Indian government; the country’s overall recovery rate has increased to 77%, while the case fatality rate has decreased to 1.8%. However, in our country the recovery rate was high because of regular medication, proper isolation and Pakistan is less populated country then India that were the main reasons due to which the difference in results were found. 

			Comparing findings from various studies across different regions reveals distinct patterns and characteristics. In India, Singh et al. (2022) identified a moderate level of COVID-related knowledge, attitudes, and practices, with educational attainment significantly influencing these dimensions. Afghanistan, as reported by Sirat et al. (2023), demonstrated desirable levels of overall knowledge and attitudes among university students, linking factors like higher university year, younger age, male gender, and urban residency to positive outcomes. The call for increasing good practices through awareness programs aligns with the proactive approach suggested in India.

			Banik et al. (2020) underscored Bangladesh’s urgent need for a comprehensive awareness-raising program, emphasizing mass media, the Internet, and social media to engage the general population. This recommendation mirrors the proactive measures advocated in India and corresponds to the overarching theme of heightened awareness. Turning to Azad Jammu and Kashmir, Pakistan, the perspectives of healthcare professionals, as highlighted by Khan et al. (2021) and Ehsan et al. (2022), emphasize the perceived seriousness of COVID-19. However, challenges in training, personal protection, workload, and wages were evident, showcasing common concerns shared across different regions. The study in Azad Jammu and Kashmir adds a granular view of the local prevalence, revealing a noteworthy 10.3% to 11.3% prevalence in Muzaffarabad. This data complements existing knowledge by providing a regional perspective. The recovery rate of 98.66% is encouraging, but the mortality rate of 1.34% highlights the persistent threat. Insights into knowledge and attitudes within the population (78.2% accurate knowledge and 80.4% positive attitudes) offer a nuanced understanding, emphasizing the need for ongoing public outreach. 

			Overall, these findings collectively contribute to a broader understanding of the varied impacts of COVID-19 across different regions, reflecting both common challenges and unique contextual factors. The recommendations for sustained public health interventions, awareness programs, and equitable resource distribution resonate across these diverse settings, highlighting the universality of the efforts needed to combat the pandemic effectively.

			CONCLUSIONS AND RECOMMENDATIONS

			In this cross-sectional study among the general population of district Muzaffarabad, COVID-19 prevalence was found to be 11.3% (according to secondary data) and 10.3% (according to primary data). The low prevalence is attributed to the predominantly rural nature of Muzaffarabad, where houses are spaced apart. Individuals aged 71 and above showed a higher susceptibility (18.2%), given compromised immune systems in the elderly. Union council Domel exhibited the highest prevalence at 25.8%, linked to overcrowded transportation and congested living conditions. The Malik tribe had the highest prevalence (25%). Minimal gender-based variation was observed (10.6% in males, 10.2% in females), indicating an even impact on both sexes. The death rate stood at 1.34%, with a recovery rate of 98.6%. Knowledge levels were at 78.2%, and positive attitudes were noted in 80.4% of participants. Despite increasing public awareness, the study suggests a need for ongoing outreach and education. The community’s response varies, with some adopting preventive measures while others face challenges due to socioeconomic constraints. Continuous efforts by health authorities are crucial to ensuring awareness and equitable resource access for complete COVID-19 elimination.

			Declarations

			Acknowledgments

			The authors extend their appreciation to the Deanship of Research and Graduate Studies at King Khalid University for funding this work through Large Research Project under grant number RGP2/310/45.

			IRB approval

			This research was approved by Board of Advanced Studies and Research at University of Azad Jammu and Kashmir, Muzaffarabad under the approval number F-BASR/(82nd M)/41-48/1657-58/2022.

			Ethical approval

			Approval for ethical issues was obtained from Advanced-Studies and Research, Board at the University of Azad Jammu and Kashmir, Muzaffarabad.

			Consent to participate

			A filled and signed consent form was obtained from each participant prior to the commencement of the actual data collection, in accordance with their willingness to participate. 

			Data availability

			The data in excel sheet are available and will be provided to the journal on demand. 

			Conflicts of interest

			The authors have declared no conflict of interest.

			REFERENCES

			Aghdam, M.K., Jafari, N. and Eftekhari, K., 2020. Novel coronavirus in a 15-days old neonate with clinical signs of sepsis. A case report. Infect. Dis., 52: 427-429. https://doi.org/10.1080/23744235.2020.1747634

			Altaf, M., Abbasi, A.M., Amjad, M.S., Naseer, S. and Umair, M., 2022. Wildlife as a source of SARS-CoV-2 evolution- A review. Pakistan J. Zool., 54: 1899-1904. https://dx.doi.org/10.17582/journal.pjz/20200510100555

			Banik, R., Rahman, M., Sikder, T. and Gozal, D., 2020. COVID-19 in Bangladesh: Public awareness and insufficient health facilities remain key challenges. Publ. Hlth., 183: 50-51. https://doi.org/10.1016/j.puhe.2020.04.037

			Chan, K.H., Peiris, J.S., Lam, S.Y., Poon, L.L., Yuen, K.Y. and Seto, W.H., 2011. The effects of temperature and relative humidity on the viability of the SARS coronavirus. Adv. Virol., 2011: 734690. https://doi.org/10.1155/2011/734690

			Chatterjee, P., 2020. Is India missing COVID-19 deaths? The Lancet, 396: 657. https://doi.org/10.1016/s0140-6736(20)31857-2

			Chen, L., Liu, W., Zhang, Q., Xu, K., Ye, G., Wu, W., Sun, Z., Liu, F., Wu, K., Zhong, B., Mei, Y., Zhang, W., Chen, Y., Li, Y., Shi, M., Lan, K. and Liu, Y., 2020. RNA based mNGS approach identifies a novel human coronavirus from two individual pneumonia cases in 2019 Wuhan outbreak. Emerg. Microb. Infect., 9: 313-319. https://doi.org/10.1080/22221751.2020.1725399

			Chen, Y., Liu, Q. and Guo, D., 2020. Emerging coronaviruses: Genome structure, replication, and pathogenesis. J. med. Virol., 92: 418-423. https://doi.org/10.1002/jmv.25681

			Cui, J., Li, F. and Shi, Z.L., 2019. Origin and evolution of pathogenic coronaviruses. Nat. Rev. Microbiol., 17: 181-192. https://doi.org/10.1038/s41579-018-0118-9

			Doremalen, N.V., Bushmaker, T. and Munster, V.J., 2013. Stability of middle east respiratory syndrome coronavirus (MERS-CoV) under different environmental conditions. EuroSurveill, 18: https://www.eurosurveillance.org/content/10.2807/1560-7917.ES2013.18.38.20590, https://doi.org/10.2807/1560-7917.ES2013.18.38.20590

			ECDC, 2020. Interim guidance for environmental cleaning in non-healthcare facilities exposed to SARS-CoV-2. https://www.ecdc.europa.eu/sites/default/files/documents/coronavirus-SARS-CoV-2-guidance-environmental-cleaning-non-healthcare-facilities.pdf

			Ehsan, A., Zubair, M., Shabir, N.A., Pirzada, H., Yaqoob, U., Islam, A., Hanif, S., Azeem, Z., Awan, Z.I. and Ubaid, M.F., 2022. Impact of Sars-Cov-2 on frontline healthcare workers in Azad Kashmir: A multicentre survey. Pak. J. Physiol., 18: 58-61.

			Ejaz, R., Ashraf, M.T., Qadeer, S., Irfan, M., Azam, A., Butt, S. and Bibi, S., 2021. Gender-based incidence, recovery period, and mortality rate of COVID-19 among the population of district Attock, Pakistan. Braz. J. Biol., 83: https://doi.org/10.1590/1519-6984.249125

			Ferdous, Z., Islam, S., Sikder, T., Mosaddek, A.S., Zegarra-Valdivia, J.A. and Gozal, D., 2020. Knowledge, attitude, and practice regarding COVID-19 outbreak in Bangladesh: An online-based cross-sectional study. PLoS One, https://doi.org/10.1101/2020.05.26.20105700

			Fisher, D. and Heymann, D., 2020. Q and A: The novel coronavirus outbreak causing COVID-19. BMC Med., 18. https://doi.org/10.1186/s12916-020-01533-w

			Government of Pakistan, 2020. The ministry of national health service regulation and coordination. http://covid.gov.pk/stats/Pakistan

			Guarner, J., 2020. Three emerging coronaviruses in two decades: The story of SARS, MERS, and Now COVID-19. Am. J. clin. Pathol., 153: 420–421. https://doi.org/10.1093/ajcp/aqaa029

			Habib, O.S., AlKanan, A.K., Abed, A.H. and Mohammed, N.Q., 2020. Epidemiological features of COVID-19 epidemic in Basrah-Southern Iraq-first report. Med. J. Basrah Univ., 38: 7-18. https://doi.org/10.33762/mjbu.2020.126943.1008

			Heymann, D.L. and Shindo, N., 2020. COVID-19: What is next for public health? Lancet, 395: 542-545. https://doi.org/10.1016/S0140-6736(20)30374-3

			Huang, C., Wang, Y., Li, X., Ren, L., Zhao, J., Hu, Y., Zhang, L., Fan, G., Xu, J., Gu, X., Cheng, Z., Yu, T., Xia, J., Wei, Y., Wu, W., Xie, X., Yin, W., Li, H., Liu, M., Xiao, Y., Gao, H., Guo, L., Xie, J., Wang, G., Jiang, R., Gao, Z., Jin, Q., Wang, G. and Cao, B., 2020. Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China. Lancet, 395: 497-506. https://doi.org/10.1016/S0140-6736(20)30183-5

			Kang, S., Peng, W., Zhu, Y., Lu, S., Zhou, M., Lin, W., Wu, W., Huang, S., Jiang, L., Luo, X. and Deng, M., 2020. Recent progress in understanding 2019 novel coronavirus (SARS-CoV-2) associated with human respiratory disease: Detection, mechanisms and treatment. Int. J. Antimicrob. Agents, 55: 105950. https://doi.org/10.1016/j.ijantimicag.2020.105950

			Kasemy, Z.A., Bahbah, W.A., Zewain, S.K., Haggag, M.G., Alkalash, S.H., Zahran, E., Desouky, D.E., 2020. Knowledge, attitude and practice toward COVID-19 among Egyptians. J. Epidemiol. Glob. Hlth., 10: 378-385. https://doi.org/10.2991/jegh.k.200909.001

			Khan, M.F., Mahmood, M., Hasrat, M.N., Javed, B. and Javed, O., 2021. Perception, preparedness and response of health care personals towards COVID-19 pandemic in Azad Jammu and Kashmir, Pakistan: A cross sectional interview-based study. Clin. Epidemiol. Glob. Hlth., 11: 100783. https://doi.org/10.1016/j.cegh.2021.100783

			Khattak, S., Khan, M., Usman, T., Ali, J., Wu, D.X., Jahangir, M., Haleem, K., Muhammad, P., Rauf, M.A., Saddique, K., Khan, N.H., Li, T., Wu, D.D. and Ji, X.Y., 2021. Assessment of general populations knowledge, attitude, and perceptions toward the coronavirus disease (COVID-19): A cross-sectional study from Pakistan. Front. Med., 8: https://doi.org/10.3389/fmed.2021.747819

			Koyama, T., Platt, D. and Parida, L., 2020. Variant analysis of SARS-CoV-2 genomes. Bull. World Hlth. Organ., 98: 495–504. https://doi.org/10.2471/BLT.20.253591

			Ladiwala, Z.F.R., Dhillon, R.A., Zahid, I., Irfan, O., Khan, M.S., Awan, S. and Khan, J.A., 2021. Knowledge, attitude and perception of Pakistanis towards COVID-19; a large cross-sectional survey. BMC Publ. Hlth., 21: 21. https://doi.org/10.1186/s12889-020-10083-y

			Lai, C.C., Shih, T.P., Ko, W.C., Tang, H.J. and Hsueh, P.R., 2020. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and coronavirus disease-2019 (COVID-19): The epidemic and the challenges. Int. J. Antimicrob. Agents, 55: 105924. https://doi.org/10.1016/j.ijantimicag.2020.105924

			Lau, A.C.W., Yam, L.Y.C. and So, L.K.Y., 2004. Management of critically ill patients with severe acute respiratory syndrome (SARS). Int. J. med. Sci., 1: 1-10. https://doi.org/10.7150/ijms.1.1

			Li, F., 2016. Structure, function, and evolution of coronavirus spike proteins. Annu. Rev. Virol., 3: 237-261. https://doi.org/10.1146/annurev-virology-110615-042301

			MacPherson, Y., 2020. What is the world doing about COVID-19 vaccine acceptance? J. Hlth. Commun., 25: 757–760. https://doi.org/10.1080/10810730.2020.1868628

			Nawaz, A., Su, X., Iqbal, S., Zahoor, H., Asad, A., Asghar, S., Basit, F., Barkat, M.Q., Souhail, A. and Shah, S.A.R., 2020. Validating a phenomenological mathematical model for public health and safety interventions influencing the evolutionary stages of recent outbreak for long-term and short-term domains in Pakistan. Complexity, 9. https://doi.org/10.1155/2020/8866071

			Poon, L.L., Guan, Y., Nicholls, J.M., Yuen, K.Y. and Peiris, J.S., 2004. The aetiology, origins, and diagnosis of severe acute respiratory syndrome. Lancet Infect. Dis., 4: 663-671. https://doi.org/10.1016/S1473-3099(04)01172-7

			Rambaut, A., Holmes, E.C., Toole, A.O., Hill, V., McCrone, J.T., Ruis, C., duPlessis, L. and Pybus, O.G., 2020. A dynamic nomenclature proposal for SARS-CoV-2 lineages to assist genomic epidemiology. Nat. Microbiol., 5: 1403–1407. https://doi.org/10.1038/s41564-020-0770-5

			Rehman, S., Hayat, F.S., Norin, S., Aziz, A., Rahman, S. and Haq, N., 2022. Epitopes determination for Omicron: The COVID-19 new variant. Pakistan J. Zool., 55: 641-648. https://dx.doi.org/10.17582/journal.pjz/20220712070711

			Sahin, A.R., Erdogan, A., Agaoglu, P.M., Dineri, Y., Cakirci, A.Y. and Senel, M.E., 2019. Novel coronavirus (COVID-19) outbreak: A review of the current literature. Eur. J. med. Oncol., 4: 1-7.

			Schwartz, D.A. and Graham, A.L., 2020. Potential maternal and infant outcomes from (Wuhan) coronavirus 2019-nCoV infecting pregnant women: Lessons from SARS, MERS, and other human coronavirus infections. Viruses, 12: 194. https://doi.org/10.3390/v12020194

			Singh, P.K., Anvikar, A. and Sinha, A., 2022. COVID-19 related knowledge, attitudes, and practices in Indian population: An online national cross-sectional survey. PLoS One, 17: e0264752. https://doi.org/10.1371/journal.pone.0264752

			Sirat, R., Sahrai, M.S., Rahimi, B.A., Asady, A. and Wasiq, A.W., 2023. Knowledge, attitudes and practices of university students toward COVID-19 in Southern region, Afghanistan: A cross-sectional study. BMC Med. Educ., 23: 171. https://doi.org/10.1186/s12909-023-04164-w

			Tomar, B.S., Singh, P., Suman, S., Raj, P., Tripathi, D.N.S. and Chauhan, D.S., 2020. Indian community’s knowledge, attitude and practice towards COVID-19. Medrxiv, Cold spring harbor laboratory. Br. med. J. Yale, https://doi.org/10.1101/2020.05.05.20092122

			Wax, R.S. and Christian, M.D., 2020. Practical recommendations for critical care and anesthesiology teams caring for novel coronavirus (2019-nCoV) patients. Can. J. Anesth., 67: 568–576. https://doi.org/10.1007/s12630-020-01591-x

			Weiss, S.R. and Leibowitz, J.L., 2020. Chapter 4 - coronavirus pathogenesis. Adv. Virus Res., 81: 85-164. https://doi.org/10.1016/B978-0-12-385885-6.00009-2

			Weiss, S.R. and Martin, S.N., 2005. Coronavirus pathogenesis and the emerging pathogen severe acute respiratory syndrome coronavirus. ASM J. Microbiol. Mol. Biol. Rev., 69: https://doi.org/10.1128/MMBR.69.4.635-664.2005

			World Health Organization, 2004. Summary of probable SARS cases with onset of illness from 1 November 2002 to 31 July 2003. https://www.who.int/publications/m/item/summary-of-probable-sars-cases-with-onset-of-illness-from-1-november-2002-to-31-july-2003

			World Health Organization, 2013. Middle east respiratory syndrome coronavirus (MERSCoV). https://www.who.int/health-topics/middle-east-respiratory-syndrome-coronavirus-mers#tab=tab_1

			World Health Organization, 2020. Current novel coronavirus (2019-nCoV) outbreak. https://www.who.int/health-topics/coronavirus

			World Health Organization, 2021. Tracking SARS-CoV-2 variants. https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/

			World Health Organization, 2022. WHO coronavirus (COVID-19) dashboard. https://covid19.who.int/

			Worldometer (n.d.) 2022. Worldometer - real time world statistics. https://www.worldometers.info/#google_vignette. Accessed on May 10, 2022. 

			Wu, A., Peng, Y., Huang, B., Ding, X., Wang, X., Niu, P., Meng, J., Zhu, Z., Zhang, Z., Wang, J., Sheng, J., Quan, L., Xia, Z., Tan, W., Cheng, G. and Jiang, T., 2020. Genome composition and divergence of the novel coronavirus (2019-nCoV) originating in China. Cell Host Microbe, 27: 325-328. https://doi.org/10.1016/j.chom.2020.02.001

			Wu, D., Wu, T., Liu, Q. and Yang, Z., 2020. The SARS-CoV-2 outbreak: What we know. Int. J. Infect. Dis., 94: 44-48. https://doi.org/10.1016/j.ijid.2020.03.004

			Wu, Z. and McGoogan, J.M., 2020. Characteristics of and important lessons from the coronavirus disease 2019 (COVID-19) outbreak in China: Summary of a report of 72314 cases from the Chinese center for disease control and prevention. JAMA, https://doi.org/10.1001/jama.2020.2648

			Zhou, P., Yang, X.L., Wang, X.J., Hu, B., Zhang, L., Zhang, W., Si, H.R., Zhu, Y., Bei, L.B., Huang, C.L., Chen, H.D., Chen, J., Luo, Y., Guo, H., Jiang, R.D., Liu, M.Q., Chen, Y., Shen, X.R., Wang, X., Zheng, X.S., Zhao, K., Chen, Q.J., Deng, F., Liu, L.L., Yan, B., Zhan, F.X., Wang, Y.Y., Xiao, G.F. and Shi, Z.L., 2020. A pneumonia outbreak associated with a new coronavirus of probable bat origin. Nature, 579: 270–273. https://doi.org/10.1038/s41586-020-2012-7

			Zhu, H., Wei, L. and Niu, P., 2020. The novel coronavirus outbreak in Wuhan, China. Glob. Hlth. Res. Policy, 5. https://doi.org/10.1186/s41256-020-00135-6

		

	OEBPS/image/Open_Access_logo_black.png





OEBPS/image/1.png
Pakistan J. Zool., vol. 57(4), pp 1529-1542, 2025

https://dx.doi.org/10.17582/journal.pjz/20231104200036

Prevalence, Awareness, and the Response of the

General Population Towards Covid-19 in 2023

Abdul Rauf’, Salma Farooq', Syed Ayaz Kazmi', Abdul Razzaq Ahmed’,
Muhammad Zahid Latif*, Mohammed Merae Alshahrani’, Gotam Das?,

Beenish Shahid!, Nawal E Al-Hazmi°, Ahmed Abdullah Al-Awadh?, Zia-ur-Rehman’,

Zeeshan Anjum’, Muqaddas Tahir' and Zahoor Igbal®*

!Department of Zoology, University of Azad Jammu and Kashmir, King Abdullah Campus,
Muzaffarabad, Pakistan

’Department of Biotechnology, University of Azad Jammu and Kashmir, Main Campus,
Muzaffarabad, Pakistan

3Department of Prosthodontics, College of Dentistry, King Khalid University, Abha, Saudi
Arabia.

*Community Medicine/ Public Health, Department of Medical Education, Superior
University, Lahore, Pakistan

*Department of Clinical Laboratory Sciences, Faculty of Applied Medical Sciences, Najran
University, 1988, Najran 61441, Saudi Arabia.

*Department of Chemistry, Division of Biology (Microbiology), University College of
Qunfudah, Umm Al Qura University, Saudi Arabia.

"Department of Orthopaedics and Spine, Ali Medical Institute, Muzaffarabad AJK, Pakistan.
8School of Computer Science and Technology, Zhejiang Normal university, Jinhua 321004,
China.

ABSTRACT

The COVID-19 pandemic, initiated by the SARS CoV-2 virus, originated in Wuhan, China, in December 2019 and
swiftly transcended international borders, impacting nearly every nation. While Pakistan faced significant challenges
due to the virus, the country effectively managed the crisis through stringent and well-regulated measures. This study
aimed to assess the prevalence, awareness levels, and community response to COVID-19 among the residents of the
Muzaffarabad district of Azad Jammu and Kashmir, Pakistan. Conducted as a cross-sectional survey, this research
covered each union council within the Muzaffarabad district, utilizing both primary and secondary data sources.
Primary data were collected through a comprehensive questionnaire (see Annexure I), complemented by secondary
data obtained from the District Health Office Muzaffarabad and Abbas Institute of Medical Sciences. Data analysis
employed GraphPad Prism software, utilizing multiple linear regression and the Chi-square test for quantitative data.
The findings revealed an overall COVID-19 prevalence of 10.3% (from secondary data) and 11.3% (from primary data)
in Muzaffarabad, with a notable prevalence of 18.2% observed in individuals aged 71 and above. Union council Domel
exhibited the highest prevalence at 25.8%, with the Malik tribe reporting the highest prevalence (25%) among various
tribes. Minor variations in prevalence were observed between male (10.6%) and female (10.2%) participants. Notably,
the recovery rate was high at 98.66%, overshadowing the mortality rate of 1.34%. Regarding knowledge and attitudes,
78.2% of the study population demonstrated accurate knowledge about COVID-19, while 80.4% exhibited positive
attitudes toward the pandemic. Despite the low incidence of COVID-19 in Muzaffarabad, the study underscores the
importance of ongoing public outreach and education efforts. Additionally, the community’s response to the pandemic
varies, with some implementing preventive strategies like mask-wearing and social distancing, while others face
challenges due to socioeconomic constraints. It is recommended that health authorities continue their efforts to enhance
awareness and ensure equitable access to resources, with the ultimate goal of completely eliminating COVID-19 from
the region. This study contributes valuable insights into the dynamics of the pandemic in Muzaffarabad and emphasizes
the need for sustained public health interventions.
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INTRODUCTION

Public health faces severe threats from pandemics,
causing widespread political and social upheavals.
COVID-19, denoted by CO for corona, VI for virus, D for
disease, and 19 for the year of emergence, has emerged
as a global risk, impacting nations irrespective of their
development status (Huang ef al., 2020). Respiratory

viruses, identified as CoVs, were initially discovered in
1962 in patients with respiratory tract infections (Sahin e?
al., 2019). The WHO reported the SARS-CoV pandemic
in 2002-2003, causing over 8000 infections and 774
fatalities. In 2012, MERS-CoV struck, infecting 2494
and resulting in 858 deaths worldwide (World Health
Organization, 2004, 2013).

COVID-19, also known as the novel CoV sickness
and SARS-CoV-2, poses a significant global health risk
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