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Abstract
COVID-19 is reported as an extremely contagious disease with common symptoms of fever, dry cough, sore throat, 
and tiredness. The published literature on incidence and gender-wise prevalence of COVID-19 is scarce in Pakistan. 
Therefore, the present study was designed to compare the distribution, incubation period and mortality rate of 
COVID-19 among the male and female population of district Attock. The data were collected between 01 April 
2020 and 07 December 2020 from the population of district Attock, Pakistan. A total of 22,962 individuals were 
screened and 843 were found positive for RT-qPCR for SARS-CoV-2. The confirmed positive cases were monitored 
carefully. Among the positive cases, the incidence of COVID-19 was 61.7% among males and 38.2% among females. 
The average recovery period of males was 18.89±7.75 days and females were 19±8.40 days from SARS-CoV-2. The 
overall mortality rate was 8.06%. The death rate of male patients was significantly higher (P<0.05) compared to 
female patients. Also, the mortality rate was higher (P<0.05) in male patients of 40-60 years of age compared 
to female patients of the same age group. Moreover, the mortality rate significantly increased (P<0.05) with the 
increase of age irrespective of gender. In conclusion, the incidence and mortality rate of COVID-19 is higher in 
males compared to the female population. Moreover, irrespective of gender the mortality rate was significantly 
lower among patients aged <40 years.
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Resumo
Covid-19 é relatada como uma doença extremamente contagiosa com sintomas comuns de febre, tosse seca, dor de 
garganta e cansaço. A literatura publicada sobre incidência e prevalência de Covid-19 com base no gênero é escassa 
no Paquistão. Portanto, o presente estudo teve como objetivo comparar a distribuição, o período de incubação e 
a taxa de mortalidade de Covid-19 entre a população masculina e feminina do distrito de Attock. Os dados foram 
coletados entre 1 de abril de 2020 e 7 de dezembro de 2020 da população do distrito de Attock, Paquistão. Um 
total de 22.962 indivíduos foi selecionado, e 843 foram considerados positivos para RT-qPCR para SARS-CoV-2. 
Os casos positivos confirmados foram monitorados cuidadosamente. Entre os casos positivos, a incidência de 
Covid-19 foi de 61,7% no sexo masculino e 38,2% no feminino. O período médio de recuperação dos homens foi 
de 18,89 ± 7,75 dias e das mulheres 19 ± 8,40 dias do SARS-CoV-2. A mortalidade geral foi de 8,06%. A taxa de 
mortalidade de pacientes do sexo masculino foi significativamente maior (P < 0,05) em comparação com pacientes 
do sexo feminino. Além disso, a taxa de mortalidade foi maior (P < 0,05) em pacientes do sexo masculino com 
40-60 anos de idade em comparação com pacientes do sexo feminino da mesma faixa etária. Além disso, a taxa 
de mortalidade aumentou significativamente (P < 0,05) com o aumento da idade, independentemente do sexo. 
Em conclusão, a incidência e a taxa de mortalidade de Covid-19 são maiores no sexo masculino em comparação 
com a população feminina. E também, independentemente do sexo, a taxa de mortalidade foi significativamente 
menor entre os pacientes com idade < 40 anos.

Palavras-chave: COVID-19, Attock, taxa de mortalidade, gênero sexual, período de recuperação.
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2. Materials and Methods

2.1. Setting and data source

This retrospective hospital-based observational study 
used data from 01 April 2020 to 07 December 2020. A total 
of 22,962 suspected individuals for COVID-19 visited 
Government hospitals and laboratories in District 
Attock, Pakistan from 01 April 2020 to 07 December 
2020. The patients were suspected if they had anyone 
or combination of symptoms like, fever, respiratory 
distress, dry cough, sore throat, lung infection, vomiting, 
nausea, diarrhea, fatigue and/or abnormal hematological 
parameters. The patients were also suspected based on 
exposure to the COVID-19 patient or living or visited an 
area of high incidence. The patients that had influenza 
and other common respiratory infections were excluded.

Nasal and pharyngeal swab specimens were taken 
and tested for coronavirus nucleic acid by using real-time 
reverse-transcriptase polymerase chain reaction assay 
(RT-qPCR). Patients with one positive RT-qPCR test for 
SARS-CoV-2 were considered to have confirmed COVID-19. 
Data of age and gender were collected from all patients. 
The confirmed positive cases for COVID-19 were followed 
for recovery. The recovery period in days was confirmed if 
the individual test was once found negative for RT-qPCR 
for SARS-CoV-2. Data on the total number of deaths were 
also recorded with the age and gender of deceased persons.

2.2. Statistical analysis

Data on the incidence and mortality rate of COVID-19 are 
presented in percentages. The comparison based on gender 
and age groups was done by a Chi-square test using SPSS 
software. The comparison of recovery period between 
male and female population was done by T-test using SPSS 
software. Values were considered significant with p<0.05.

3. Results

3.1. Prevalence, recovery period, and mortality rate of 
COVID-19

Data on incidence, recovery period, and mortality rate of 
COVID-19 are shown in Table 1. A total of 3.6% of individuals 
(843 positive cases /22,962 total screened) were found affected 
from COVID-19. Among confirmed positive cases, the incidence 

1. Introduction

Coronavirus disease 2019 (COVID-19) is a human 
infectious disease caused by a novel coronavirus identified 
as severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2); Zhu et al., 2020). The outbreak of this 
disease occurred in Wuhan a Hubei Province city of China 
(Huang et al., 2020; Guan et al., 2020) and the infection 
rate has shown massive growth in a short time. The lack 
of specific vaccines and antivirals hinder clinical strategies 
to control the disease (Campos et al., 2020). World Health 
Organization (WHO) declared COVID-19 a public health 
emergency on 30 January 2020 due to its rapid spread. 
On March 11, 2020, the epidemic had spread globally 
and was declared a pandemic by WHO (2020). A study of 
the first cases in China indicates the average incubation 
period between 2 to 7 days and the longest incubation 
period of 12.5 days (Omolo  et  al., 2020). However, in 
general, the incubation period of COVID-19 is considered 
as 1-14 days. The common symptoms include fever, dry 
cough, and tiredness though some individuals remain 
asymptomatic throughout the period. Asymptomatic 
patients are considered to be a potential source of infection 
(Rickman et al., 2021). Previous studies have reported a 
considerably high mortality rate of 4.3% to 30% (Li et al., 
2020; Wang et al., 2020a, b; Zhou et al., 2020; Chen et al., 
2020b; Bikdeli et al., 2020).

China was the epicenter of the COVID-19 pandemic, 
followed by Europe and the USA. The index case in Pakistan 
was reported on 26 February 2020 in a patient with a travel 
history from Iran (Arab News PK, 2020). Pakistan, with a 
unique challenge of highly porous borders, is sandwiched 
between two epicenters of Corona - China and Iran. 
Pakistan has a weak health infrastructure. Although The 
country recently strengthened their preparedness against 
COVID-19 by policy formulation and the implementation 
of national emergency preparedness, mandatory thermal 
screenings at all points of entries, and surveillance and 
contact tracing through data collection (Mughal, 2020). 
But in Pakistan, no published literature is available on 
the prevalence or incidence of COVID-19. According 
to the data compiled by the government of Pakistan, 
11,377,42 individuals were tested out of which the 
confirmed COVID-19 cases are 778,238 and 16,698 deaths 
were reported (https://covid.gov.pk/). Although the 
clinical characteristics of COVID-19 have been studied 
previously (Huang et al., 2020) the information regarding 
the gender-wise incidence and mortality with COVID-19 is 
limited. Human males are reported to have a more viral, 
bacterial, and fungal infection (Klein and Flanagan, 2016; 
Flanagan et al., 2017), weak innate and adaptive immune 
system (Ruel  et  al., 2011; Abdullah  et  al., 2012), more 
angiotensin-converting enzyme 2 (ACE2) receptors (Cai, 
2019; Zhao  et  al., 2020) and have immunosuppressive 
sex hormone, testosterone (Klein  et  al., 2015) that 
make them more vulnerable to different comorbidities 
including COVID-19. Therefore, the present study was 
designed to compare the incidence and mortality rate 
of COVID-19 among the male and female population of 
district Attock, Pakistan to findout which gender and age 
group is more vulnerable for the disease.

Table 1. Incidence, recovery period, and mortality rate of COVID-19 
among patients visiting different hospitals (n=22,962) of district 
Attock, Pakistan.

Incidence 
(%)

Recovery 
Period 
(days)

Mortality 
rate (%)

Males 61.09 18.89 60.29a

Females 38.90 19.02 39.7b

Overall 3.67 19 8.06

The values with different superscript within the same column differ 
significantly (P < 0.05). a=mortality rate in males is significantly higher 
than females b= mortality rate in females in significantly lower than males
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of COVID-19 was more in males (515 cases; 61.09% of total) 
compared to females (328 cases; 38.90% of total). The average 
recovery period of males was 18.89±7.75 days and in female 
was 19±8.40 days from SARS-CoV-2. Total deceased cases 
were 68. The mortality rate among the male population 
(41 cases; 60.29%) was significantly higher (P<0.05) than 
the female population (27 cases; 39.7%) of district Attock.

3.2. Effect of age on the mortality rate of COVID-19

Data on the mortality rate of COVID-19 among different age 
groups of male and female patients are presented in Figure 1. 
The mortality rate among three age groups was studied in 
both male and female patients (Group I: < 40 years of age, 
Group II: 40-60 years of age, Group III: > 60 years). Results 
of the present study suggested that the mortality rate was 
higher (P<0.05) in males of group II compared to females of 
the same group. However, in groups I and III the mortality 
rate was similar (P>0.05) for both male and female patients.

Data on mortality rate from COVID-19 among different 
age groups irrespective of gender are presented in 
Figure 2. The findings suggest that the mortality rate from 
COVID-19 increased (P<0.05) with the increase of age as 
it was higher among patients of 40-60 years (27 cases; 
39.7%) and > 60 years (31 cases; 45.4%) of age compared 
to patients of <40 years (10 cases; 14.7%) of age.

4. Discussion

Previous studies from different regions suggest that 
the incidence of COVID-19 is not sex-biased (Wan et al., 
2020; Wu et al., 2020). The authors suggest that the lack 
of gender difference might be due to the small sample 
size. However, in some countries, the incidence of 
COVID-19 is significantly higher in males compared to the 
female population (Mo et al., 2020; Chen et al., 2020a). 
The present study comprehensively explained the gender-
based incidence, recovery period, and mortality rate from 
COVID-19. Our findings suggest that the incidence and 
mortality rate of COVID-19 is higher in males compared 
to female patients. Gender differences in the prevalence 
of different infectious diseases have been reported 
previously with a higher burden of viral, bacterial, fungal, 

and parasitic infections in human males (Schröder et al., 
1998; Klein and Flanagan, 2016; Flanagan et al., 2017). 
A study of the first cases of COVID-19 in China showed 
its gender-based prevalence (Li  et  al., 2020). Another 
study (Chen  et  al., 2020a) reported a higher incidence 
of COVID-19 in males (73%) compared to females (27%). 
Scully et al. (2020) also reported that men are more affected 
with COVID-19 compared to women. The present study 
showed similar results among confirmed positive cases 
the incidence of COVID-19 was more prevalent in males 
(61.09%) compared to females (38.90%). Another study 
reported a higher prevalence of COVID-19 among males 
(58%) compared to the female (42%) population (Xu et al., 
2020). Betron et al. (2020) reported that higher smoking 
rate, respiratory and heart disease, and weaker immune 
system and male sex hormones are some of the causes 
which contribute to COVID-19 increased incidence among 
males. Moreover, the presence of more ACE2 receptors in the 
lungs and heart of males compared to females makes them 
more vulnerable to severe disease (Sama et al., 2020). It is 
reported that when the SARS-CoV-2 virus binds with the 
ACE2 receptor of the host cell it creates a cellular doorway 
to infect the cell (Verdecchia et al., 2020). The presence of 
ACE2 receptors is reported to be higher in patients with 
heart disease, diabetes, and hypertension. As these diseases 

Figure 1. Gender-based mortality rate among COVID-19 confirmed cases (n=843) in different age groups visiting different hospitals of 
district Attock, Pakistan. Bars with different letters differ significantly (p<0.05).

Figure 2. The mortality rate from COVID-19 among confirmed 
positive cases (n=843) in different age groups among overall 
population visiting different hospitals of district Attock, Pakistan. 
Bars with different letters differ significantly (p<0.05).
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are comparatively higher in men compared to women it may 
explain the predominance of COVID-19 severity in males 
(Sama et al., 2020). Moreover, the presence of testosterone 
in males, being immunosuppressive, may explain the high 
prevalence of COVID-19 in the male gender (Klein et al., 
2015). However, the impact of gender on SARS-CoV-2 is 
complicated and not fully understood.

The duration of infectious virus replication is one of the 
important factors in evaluating the risk of communication. 
Previous studies reported different results for recovery 
periods from COVID-19. In the present study, the average 
recovery period from COVID-19 was 18.89 days for males 
and 19.02 days for females. Similar to our findings another 
study suggested that the average recovery period from 
COVID-19 was 20 days among the Chinese population 
(Zhou et al., 2020). Another subsequent study conducted on 
the Chinese population reported that the average recovery 
period from COVID-19 was 26 days (Chen et al., 2020b). 
A study conducted in Ireland suggested the symptoms 
of COVID-19 may appear after 2 to14 days of exposure 
(Byrne et al., 2020). The difference among the recovery 
period of our results from the previous studies might be 
due to differences in the immunity development of the 
population residing in different countries.

In the present study, the mortality rate of COVID-19 was 
higher in males compared to the female population. Similar 
to the present study, Chen et al. (2020a) reported that the 
mortality rate of COVID-19 was higher in males compared 
to females. Similarly, the Hong Kong SARS-CoV-1 epidemic 
showed a high mortality ratio for males (Karlberg et al., 
2004). The MERS outbreak also exhibited a predominance 
of mortality rate among males (52%) compared to females 
(23%) (Alghamdi et al., 2014). The high mortality rate of 
COVID-19 in males raises the question of whether males 
are in poor health conditions and are more vulnerable to 
different diseases. Other diseases like diabetes, cancer, 
liver, and heart diseases are more prevalent in males 
compared to females (Heron, 2019). Since these diseases 
have gender-based prevalence being higher in men 
(Dorak and Karpuzoglu, 2012; Wakabayashi, 2017), these 
comorbidities may explain the higher mortality of male 
patients from COVID-19. The other reason could be the 
immunosuppressive behavior of testosterone. Lower stress 
endurance levels in males may contribute to gender-biased 
pathogenesis of COVID-19 (Pradhan and Olsson, 2020). 
Another study from China reported that men are carrying 
more microbial pathogens compared to women among 
COVID-19 patients and these comorbidities may be a 
reason for the severity of COVID-19 in males (Li et al., 2020; 
Zhang et al., 2020). Females have more immunity-related 
genes and a stronger immune system and the presence of 
female sex hormone estrogen (Jaillon et al., 2019) helps 
them to combat viral infections that result in a lower 
mortality rate compared to males. Various genes present 
on X-chromosome have pattern recognition receptors 
(PRRs) as toll-like receptor 7 (TLR7), interleukin-1 receptor-
associated kinase 1 (IRAK1), and TLR8 (Schurz et al., 2019; 
Taneja, 2018). The expression of TLR has been reported 
to be gender-specific as TLR3, TLR9, and TLR7 are found 
to be female-biased and they identify viral DNA and RNA 
which results in protection against viruses (Meier et al., 

2009; Taneja, 2018). This gene diversity among males and 
females may be one of the reasons for the gender-based 
prevalence of microbial pathogens. Moreover, both the 
innate and adaptive immune system is reported to be 
stronger in females compared to males that may be a 
reason for female gender benefit in COVID-19. The adaptive 
immune system of females have greater numbers of CD4+ 
T cells (Abdullah et al., 2012; Ruel et al., 2011), the more 
strong cytotoxic activity of CD8+ T cell (Hewagama et al., 
2009), and higher B cell production compared to males 
(Stoica et al., 1980; Abdullah et al., 2012). It indicates that 
females have a stronger ability to mount humoral immune 
responses than males.

In the present study, the mortality rate was higher 
(P<0.05) in males compared to females of same age 
group among the age group 40-60. In our findings, only 
10 fatality cases (14.7% of total) were reported in patients 
aged less the 40 years, whereas a large number of cases 
were reported in patients aged 40-60 years (27 cases; 
39.7% of total) and above 60 years of age (31 cases; 45.5% 
of total). Similar to our findings Levin et al. (2020) reported 
an exponential relationship between age and mortality 
rate of COVID-19 being very low in children and adults 
aged 25 but increases progressively at age 55, 65, 75, and 
85 respectively. Magalhães et al. (2020) reported that a 
large number of mortality cases (44 cases, 70% of total) 
were in patients aged 31 to 50 years. In another study from 
China, a higher mortality rate was reported in patients aged 
70 to 79 years (Verity et al., 2020). Zhou et al. (2020) also 
reported that fatal cases of COVID -19 were concentrated in 
patients with the old age group. Previous studies reported 
that old age is an important factor in the mortality rate of 
MERS and SARS (Choi et al., 2003; Hong et al., 2018). In the 
present study the mortality rate from COVID-19 was higher 
(P<0.05) in patients aged 40-60 years and above 60 years 
compared to patients below 40 years of age. Yu et al. (2020) 
reported that SARS-CoV-2 caused more viral replication 
in lung tissues and severe interstitial pneumonia in old 
macaque monkeys than in young ones. The plausible reason 
for the increased mortality rate with the increase of age 
might be due to immunosenescence. With the increase of 
age, the immune system weakens due to T-cell and B-cell 
defects and excessive production of cytokines by activated 
immune cells that ultimately results in poor control of viral 
replication (Opal et al., 2005). Besides aging immunity, 
other comorbid conditions also increase with the increase 
of age and it might be a reason for the increased mortality 
rate from COVID-19 in the elderly.

5. Conclusion

In conclusion due to weak innate and adaptive immune 
system, more angiotensin-converting enzyme 2 (ACE2) 
receptors, immunosuppressive sex hormone and other 
co-morbid conditions the incidence of COVID-19 was more 
in the male (61.09%) compared to the female (38.90%) 
population with an average recovery period of 19 days. 
The mortality rate from COVID-19 significantly increased 
with the increase of age. Moreover, the mortality rate from 
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COVID-19 was significantly higher among males compared 
to the female population aged 40-60 years.
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