
The Prevalence Of Covid-19 In High-Risk… JBKMC-VOL-05-02-2024 

J B K M C ,  J u l y - D e c e m b e r  2 0 2 4 ,  V o l .  5 ,  N o . 2 
P a g e 179 | 9 

 

 

Correspondence Author: Haider Ali Khan 

Assistant Professor Department of Biochemistry, Abdul 

Wali Khan University Mardan, Pakistan 

E-mail: drhaideralikhancmc@gmail.com 

https://orcid.org/0009-0008-5315-9492 

Received:  22nd July, 2024 

Revised: 10th September, 2024 

Accepted:  21st November, 2024 

Published: 1st January, 2025 

DOI: https://doi.org/10.69830/jbkmc.v5i02.179 

 
 

ORIGINAL ARTICLE OPEN ACCESS 

 

THE PREVALENCE OF COVID-19 IN HIGH-RISK 

DISTRICT OF KPK, MARDAN, PAKISTAN 
Haider Ali Khan1, Mehran Ullah2, Mehreen Ghufran3, Muhammad Siddiq4, Kachkol Khan5, 

Muhammad Mussadiq Gul6 

 
1Department of Health, THQ Takht Bhai,Mardan, & 2Department of Biochemistry, Abdul Wali Khan University 

Mardan, Pakistan Govt KPK, Pakistan 

ABSTRACT 

Objectives: to investigate the prevalence of COVID-19 and to find out the prevalence of COVID-19 positive 

individuals with full-vaccination, partial-vaccination and those who were non-vaccinated individuals in 

Mardan, Khyber Pakhtunkhwa, Pakistan. 

Study Design: this Multi-center retrospective study was carried out to determine the prevalence of COVID- 

19 in children, adults and aged old individuals using RT-PCR as a method of detection. 

Place and Duration of the Study: Department of Pathology at Mardan Medical Complex from August 1st, 

2021 to August 31st 2021. 

Methodology: A random sample was taken from the population as well as all suspected persons who were 

admitted to various isolation wards and quarantine centres throughout District Mardan to be tested. The real- 

time RT-PCR tests were performed for testing the COVID-19 samples. The statistical analysis was performed 

with a 5% significance level. 

Results: A total of 2960 samples were collected. Among all the samples, 1536 individuals were male while 

females were 1424. The ages of the participants ranged from 0 to 80 years, with the average age being 40 

years. The patients' median age was discovered to be 40.66 years. The youngest patient was only 1.5 months 

old, and the oldest patient was 80 years old. Males were particularly affected when compared to females. The 

RT-PCR tests were performed for testing the COVID-19 samples. The overall prevalence in Mardan was 

found 10.03 % (297 out of 2960), in which 161 out of 1536 (10.48%) were males positive cases and 136 out 

of 1424 (9.55%) were female positive COVID-19 cases whereas 2663 out of 2960 (89.96%) were reported as 

negative COVID-19 cases. 

Conclusions: The prevalence of COVID-19 in the Mardan district is extremely high, necessitating the 

implementation of WHO-recommended SOPs to control the spread of COVID-19. 

Keywords: Sars-Corona virus-2, COVID-19, Prevalence, RT-PCR, Statistical Package for Social Sciences 

version 28 (SPSSv28), Mardan Khyber Pakhtunkhwa, Pakistan 
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INTRODUCTION 
Several cases of pneumonia were reported in Wuhan, 

China's Hubei province, the epicentre of the outbreak 

(1). On March 11, 2020, the World Health Organization 

(WHO) declared COVID-19 a global pandemic(2). 

Multiple epidemiological studies reported that the 

COVID-19 was discovered on December 8, 2019 in 

Wuhan, China (3-6). This disease later spread 

throughout the world, including Iran, Europe, India, the 

United Kingdom (UK), and Pakistan, and it was 

declared a pandemic on March 11, 2020 (6, 7). The first 

case of this disease was discovered in Pakistan at the 

end of February 2020 (8, 9). COVID-19 is highly 

contagious, and it spreads.through.human-to-human 

transmissions(10). From the 3rd of January 2020 to the 

8th of September 2021, there were 1,186,234 confirmed 

cases of COVID-19 in Pakistan, with a total of 26,330 

Severe Acute Respiratory Syndrome Coronavirus 2 

(SARS-CoV-2) was discovered as the unique 

coronavirus that causes the Coronavirus Disease 2019 

(COVID-19) pandemic (11, 12). COVID-19 has spread 

worldwide since its emergence, with the World Health 

Organization reporting over 71 million confirmed cases 

and 1.6 million deaths (WHO). COVID-19 positive 

cases are on the rise and are found all over the world, 

with the highest prevalence in America, followed by 

Europe and Southeast Asia, and the lowest in the Western 

Pacific region. Patients who are asymptomatic or have 

moderate symptoms can recover at home with isolation, 

whereas those who have serious consequences, such as 

acute respiratory distress syndrome (ARDS), need to be 

admitted to an intensive care unit (ICU) and receive 

oxygen therapy (12, 13). The coronavirus is encased in 

an extremely large positive-sense strand of the RNA 

genome, which mutates very quickly due to RNA errors 

(14, 15). It is very contagious and can be found in a 

variety of species due to its constant mutation (16, 17). 

CoVs are divided into four genera: (I) α-coronavirus 

(alphaCoV), (II) β- coronavirus (betaCoV), and (III) δ- 

coronavirus (deltaCoV), and (IV) γ-coronavirus 

(gammaCoV), which are likely to be found in bats and 

rodents, respectively (18-20). The virus has a natural 

and zoonotic origin: I natural selection in an animal host 

before zoonotic transmission; and (ii) natural selection 

in humans after zoonotic transmission are two 

hypotheses that can plausibly explain the genesis of 

SARS-CoV2 (18, 20). SARS-CoV-2 is an enveloped β- 

coronavirus that has an 80% genomic sequence with 

SARS-CoV-1 and the bat coronavirus RaTG13 (96.2 

percent) (21). Spike (S) glycoprotein, envelope (E), and 

membrane (M) proteins coat the viral envelope. The S 

protein is responsible for host cell binding and entrance. 

The virus binds to a host cell via its target receptor, 

which is the initial stage in infection. The receptor 

binding region of the S protein binds to the peptidase 

domain of angiotensin-converting enzyme 2 in the S1 

subunit (ACE 2). The S2 subunit is substantially 

conserved in SARS-CoV-2 and is thought to be a 

potential antiviral target.Some patients in Pakistan have 

 

been known to be asymptomatic, which could make 

them a carrier of the disease if not treated appropriately 

(22, 23). The goal of this research is to carefully analyse 

the prevalence and clinical aspects of COVID-19 in 

District Mardan, KPK, Pakistan. This research will 

show a link between epidemiological and clinical 

factors, which could be useful in preventing the virus's 

spread in Pakistan. This study also include the fully 

vaccinated, partially vaccinated and non- vaccinated 

people. It is concluded from this study that non- 

vaccinated patient are more affected by Sars-corona 

virus than partially and fully vaccinated people. The 

highly affected district of Khyber Pakhtunkhwa 

Pakistan was Mardan when first confirmed fatal case of 

corona virus case was identified in a 50 year old man 

that is Mr. Sadat khan after foreign trip from Saudi 

Arabia in March 2020. This study includes the contact 

tracing of corona positive patient. The asymptomatic 

positive patients are identified and they are isolated for 

14 days. The minor symptomatic patients are treated for 

their symptoms while serious patient are advice to shift 

hospital for proper treatment. 

 

METHODOLOGY 

 

Study Design and Setting 

This retrospective, multi-center study was conducted 

from August 1 to August 31, 2021, at quarantine centers 

and healthcare facilities in District Mardan, including 

the Mardan Medical Complex. 

 

Study Population 

 

The study included 2,960 individuals with COVID-19 

symptoms, asymptomatic individuals, and close contacts 

of confirmed cases admitted to quarantine facilities and 

hospitals across District Mardan during the study period. 

2960 individuals who had COVID-19 symptoms for 

instance cough, shortness of breath, fever, and body 

aches, as well as participants who did not experience 

such symptoms (asymptomatic) and those who were 

exposed to COVID-19 patients who were admitted in 

District Mardan quarantine centres, including the 

Mardan Medical Complex. These three aspects of the 

population, epidemiological state, and clinical 

manifestations were recorded. 

 

Ethical Approval Statement: 

 

Ethical approval for this study was granted by the 

Institutional Review Board of Abdul Wali Khan 

University Mardan (Ref No: AWKU-303-01-2023). All 

participants provided informed consent prior to 

enrollment. Confidentiality and anonymity of patient 

data were strictly maintained throughout the study 

 

Inclusion Criteria: 
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 Individuals aged 18 years and above who presented with 

COVID-19 symptoms, including cough, fever, shortness 

of breath, and body aches. 

 Asymptomatic individuals who had confirmed exposure 

to COVID-19 patients. 

 Patients admitted to District Mardan quarantine centers, 

including Mardan Medical Complex. 

 Individuals who provided informed consent for 

participation in the study. 

Exclusion Criteria: 

 

 Patients with incomplete medical records or missing 

epidemiological data. 

 Individuals who refused to provide consent for 

participation. 

 Patients with a history of chronic respiratory illnesses 

that could confound COVID-19 symptomatology. 

 Individuals who had received a confirmed COVID-19 

diagnosis more than 14 days prior to data collection. 

 

SAMPLE COLLECTION 

Nasopharyngeal swab samples were obtained at 

random from the community and from all suspected 

people admitted to various isolation wards and 

quarantine centres across District Mardan, in 

accordance with WHO recommendations. These 

samples were subsequently submitted to the Mardan 

Medical Complex (MMC) Hospital, KMU, and the 

Islamabad Diagnostic Center for additional analysis. 

During sample collection and shipment, all relevant 

standard operating procedures were followed. 

 

SAMPLE PROCESSING 

A skilled nurse took nasopharyngeal and oropharyngeal 

swab samples from each participant during the same 

visit. SARS-CoV-2 detection was done using real-time 

RT-PCR.All of the samples were then examined using 

RT- PCR for COVID-19 diagnosis and SARS-CoV-2 

RNA/genome detection. 

 

STATISTICAL ANALYSIS 

Using Statistical Package for Social Sciences version 28 

(SPSSv28) and Excel, the data were analysed. It was 

reported that percentages were employed to represent 

data. Categorical data were analysed using a Chi-square 

test. The P<0.05 was significant at the 5% significance 

level. 

 

RESULTS 

As of August 1st, 2021, epidemiological data of 2960 

individuals were collected from District Mardan, 

Khyber Pakhtunkhwa (KPK) Pakistan. A total of 2960 

patients’ medical records were examined. The median 

age of these patients was found to be 40.66 years. The 

youngest patient was 1.5 months old, whereas the oldest 

one was 80years of age. Among all the samples, 1536 

individuals were male while females were 1424. The 

ages of the participants ranged from 0 to 80 years, with 

the average age being 40 years. Males were 

disproportionately affected when compared to females. 

The COVID-19 samples were tested using RT-PCR 

techniques. In Mardan, the overall prevalence was 

found to be 10.03 percent (297 out of 2960), in which 

161 out of 1536 (10.48%) were Out of the total tested, 

136 of 1424 (9.55) percent of females tested positive in 

relation to COVID-19, and 2663 of 2960 percent (89.96) 

of the population was negative. Table 1 shows that a 

significant correlation existed between gender and 

COVID-19 positivity, evidenced clearly by Figure 1.The 

immune response to COVID-19 RT-PCR positivity by age 

grouping also showed statistically significant relationship 

(P < 0.05). All the age bands, including 0-9, 11-20, 21-30, 

31-40, 41-50, 51-60, 61-70, and 71-80 are highly 
significant with P-values being less than 0.05. The age 

category 31-40 years had the highest number of positive 

cases 41/300 (13.67) and 30/300 (10%). The 4150 years 

age group came next with 29 males and 32 females 

returning positive. Gender and age distribution of positive 

cases is analyzed in detail in Table 1 and Figure 1.The 

research study also involved fully vaccinated, partially 

vaccinated, and unvaccinated study groups aged 21 to 30, 

30 to 40, 40 to 50, 50 to 60, 60 to 70, and 70 to 80. The 

results indicated that unvaccinated persons had a higher 

SARS-CoV-2 test positivity than partially or completely 

vaccinated citizens, as presented in Table 2-3 and Figure 

2-3. Among the positive cases, those who had been 

completely and partially vaccinated were asymptomatic, 

whereas the unvaccinated group only developed 

symptoms.Symptoms reported by symptomatic 

individuals were headaches, body aches, vomiting, 

diarrhea, dizziness, fever, sore throat and dry cough. The 

most common comorbidity recorded on COVID positive 

patients was hypertension, then diabetes, heart disease, 

asthma, and hypercholesterolemia, among less significant 

conditions. Particularly, asymptomatic cases in vaccinated 

subjects were commonly associated with such co- 

morbidities, as presented in Tables 23 and Figures 23.The 

analysis was conducted in IBM SPSS Statistics 28, and 

Pearson Chi-square was used. The results were significant 

(P < 0.05) across all results in support of the alternate 

hypothesis and the rejection of the null hypothesis. The 

Chi-square test strengthened the fact that there was a 

significant correlation between age groups and gender. 

The data used in the research was appropriately tabulated 

and graphically displayed. 
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Figure-1: Gender and age distribution of all tested and positive individuals across various groups. 

 

Table 1: Age and Gender wise distribution of COVID-19 in District Mardan, KPK, Pakistan 
 

Age Total  Male ercentage Total Female  Female ercentage P-value 

Male Positive  (%)  Samples Positive cases  (%) 

Samples cases 

0-9 56.00 2 3.57 44 2 4.545 0.012 

11-20 150 15 9.61 150 23 15.33 0.000145 

21-30 270 26 9.63 230 19 12.6 <0.00001 

31-40 300 41 13.67 300 30 10 0.00001 

41-50 300 29 9.67 300 32 10.66 0.0001 

51-60 200 20 10.00 200 18 9 <0.00001 

61-70 150 17 11.33 150 9 6 0.00001 

71-80 110 11 10.00 50 3 6 0.000143 

Total 1536.00 161  1424 136  0.01242 

*P-value < 0.05 was considered significant 
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Figure-2: Age-wise distribution of all the total samples of fully vaccinated, partially vaccinated and non- 

vaccinated male individuals and positive individuals among various groups. 
 

 

Figure-3: Age-wise distribution of all the total samples of fully vaccinated, partially vaccinated and non- 

vaccinated female individuals and positive individuals among various groups. 

 

Table-2: Age-wise distribution of all non-vaccinated, partially vaccinated and fully vaccinated Male 

individuals 
Age Total 

Male 

Samples 

Total 

Partial 

Vaccinated 

Partial 

Vaccinated 

Positive cases 

Total Full 

Vaccinated 

Positive cases 

of Full 

vaccinated 

Total non- 

vaccinated 

Positive cases 

of non- 

vaccinated 

21-30 270 50 1 30 0 190 25 

31-40 300 80 5 30 1 190 35 

41-50 300 100 6 50 1 150 22 

51-60 200 80 4 30 1 90 15 

61-70 150 40 2 20 0 90 15 

71-80 110 30 3 10 0 70 8 

All of the findings were statistically significant, with a P-value of less than 0.05. 
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Table-3: Age-wise distribution of all non-vaccinated, partially vaccinated and fully vaccinated Female 

individuals 
Age Total 

Female 

Sample 

s 

Total 

Partial 

Vaccinated 

Partial 

Vaccinated 

Positive cases 

Total Full 

Vaccinated 

Positive cases 

of Full 

vaccinated 

Total 

non- 

vaccinated 

Positive 

cases of 

non- 

vaccinated 

21-30 230 30 0 5 0 195 19 

31-40 300 70 2 20 0 210 28 

41-50 300 70 9 40 0 190 23 

51-60 200 70 3 40 2 90 13 

61-70 150 30 0 20 0 100 9 

71-80 50 10 0 5 0 35 3 

All of the findings were statistically significant, with a P-value of less than 0.05. 

 

 

DISCUSSIONS 

The widely spread of COVID-19, which 

was caused by a novel coronavirus (SARS-CoV-2), 

from its epicentre in Wuhan, China, to every nook 

and cranny of the world after December 2019, 

threatens the current global health system and has 

raised serious concerns about human safety, 

according to the World Health Organization (24). 

COVID-19 was labelled a pandemic by the World 

Health Organization (WHO) on March 20, 2020, 

due to its rapid global spread. According to the 

latest statistics from August 7, 2020, there were 

19.2 million illnesses and 717,754 mortality cases. 

Fever, coughing, dyspnea, myalgia, shortness of 

breath, and radiographic indications of ground- 

glass lung opacities associated with atypical 

pneumonia are common symptoms in COVID-19 

patients. However, some patients have been 

described with asymptomatic or minimally 

symptomatic instances (11, 18, 25). According to 

data from August 07, 2020, the massive number of 

verified COVID- 19 positive (19.2 million) and 

mortality cases (717,754) indicates that the entire 

world has failed to cope with the current urgent 

corona situation. SARS-rapid CoV-2's spread 

around the globe had a negative impact on human 

health,  thus  researchers  devised  a  variety  of 

techniques to battle and contain the chaos caused 

by this infection.The COVID-19 epidemic has had 

a terrible impact on people all across the world. 

According to the World Health Organization, the 

COVID-19 has spread to 220 countries and areas 

around the world. On February 26, 2020, Pakistan 

announced the first instance of COVID-19, and as 

of today, about 0.42 million individuals have been 

affected,with more than eight thousand deaths as a 

result of the virus. Following an unexpected 

increase in the number of Covid-19 cases in 

Pakistan, the government of Pakistan implemented 

a number of measures, including the suspension of 

internal flights and local transportation, a complete 

lockdown, the establishment of quarantine centres, 

isolation wards, and special hospitals for COVID- 

19 patients, as well as public awareness campaigns 

in electronic, print, and social media to try and 

reduce the spread of the virus.In this study, 2960 

people from the Mardan District of Khyber 

Pakhtunkhwa were surveyed and evaluated. Rotor- 

Gene Q real-time PCR was used to screen all of the 

collected samples for SARS-CoV-2 infection using 

the Rotor-Gene Q system. The results of infected 

individuals were remarkable, and they provided 

substantial evidence of SARS-CoV-2 

infection.Based on RT-PCR results, we discovered 
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that SARS-CoV-2 symptoms appeared within three 

weeks of the onset of the virus's symptoms. 

Individuals with a variety of conditions, as well as 

the elderly, were shown to be more vulnerable to 

and show more symptoms of SARS-CoV-2. In 

addition, previous studies revealed that coronavirus 

is more likely to infect older people, in whom the 

immunopathogenesis and development of a prion 

flammatory cytokine secretion may be responsible 

for the infection (6). Aged people with a sluggish 

immune system can take weeks to be completely 

free of the virus. There are many instances of false- 

negative RT-PCR results for SARSCoV-2 in 

clinical settings, and mistakes in collection and 

testing. Additionally, the Ministry of National 

Health Services, Govt of Pakistan recommends that 

if a patient has achieved relief from 

symptoms,radiographic improvement, and two 

consecutive negative RT-PCR results for SARS- 

CoV-2, they can be discharged from the hospital 

(http://covid.gov.pk/).In this study, it was found 

that females (9.55 percent) were less likely to be 

infected than males (10.48 percent). Our findings 

agreed with another recent study from China, 

where the infection rate was shown to be much 

higher in males (11)(26). This is interesting; prior 

research has shown that male mice are more 

susceptible to the SARS-CoV and MERS-CoV than 

females (27). The initial source of the virus's 

transmission may be linked to the foreign workers 

who were transferred from Iran to Pakistan (28). 

The first verified fatal case of COVID-19 in 

Mardan, Pakistan was a 50-year-old man who 

returned from Saudi Arabia on March 09, 2020 and 

reported with cough, fever, depression, low 

appetite, and difficulty in breathing to the 

Pulmonologist at District Headquarter Hospital 

Mardan (29).Human-to-human spreading of the 

disease is already well documented (30). 

Individuals who had more contact with the public 

were shown to be at an increased risk of contracting 

the disease. Another interesting consequence of the 

March religious organizations was an increase in 

the number of incidents. As a result, social 

isolation should be encouraged so as to keep the 

sickness from propagating out of control (31). Such 

instances may have been exacerbated by a lack of 

personal protective equipment (PPE), prolonged 

exposure to patients, and a lack of knowledge of 

disease transmission among healthcare 

providers(32). Increased self-protection awareness, 

proper PPE supplies, and a quick reaction may help 

reduce infection susceptibility among healthcare 

personnel (33). Hypertension, diabetes, 

cardiovascular disease, and asthma were the most 

common comorbidities in our study. Different 

studies observed a similar pattern, with 

hypertension being the most common co- 

morbidity, followed by diabetes, heart disease, and 

respiratory ailments (34). Other research found the 

same pattern as the previous ones, with 

hypertension, diabetes, and cardiovascular illnesses 

being the most common co-morbidities (35).This 

current study is among the first to depict the 

prevalence of COVID-19 cases in Mardan, KPK, 

Pakistan, among those who were fully vaccinated, 

those who were partially vaccinated, and those who 

were not immunized (non-vaccinated). Although 

Pakistan is a lower-middle-income country, it has 

numerous difficulties, like inadequate health 

facilities and a socioeconomic system that leaves 

many people in poverty. Identifying and creating a 

response that could lessen the early onset of disease 

may be one possible outcome of our investigation. 

 

CONCLUSION 

The virus's first source of propagation could be 

traced back to foreigners visiting Pakistan. Men 

had a higher rate of spread than women. The 

most common symptoms are fever, cough, 

lethargy, and headache. A small number of 

positive cases were discovered to have had 

direct contact with pets or livestock. The most 

prevalent co-morbidities are hypertension, 

diabetes, and cardiovascular disease. The most 

important conclusion of this study was that the 

non-vaccinated patient are more affected by 

Sars-corona virus 2 than partially and fully 

vaccinated people, because of the developed 

immune system of the partially and fully 

vaccinated people. The current study suggests 

that the COVID-19 prevalence rate in District 

Mardan, Khyber Pakhtunkhwa, is far too high. 

The rate of occurrence is 10.03 percent. The 

age group 31-40 is the most affected, with a 

male to female ratio of 2:1 overall. 
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