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Abstract 

Since the outbreak of Coronavirus Disease 2019 (COVID-19) in Pakistan, several studies 

generated valuable estimations at early stages by tracing the cases with deference to time for the 

establishment of more operative interventions. Therefore, this study examined the changes in the 

infection rate for COVID-19 in Pakistan using the data (26th February to 15th May 2020) recorded 

by National Institute for Health. A choropleth map was generated using ArcGIS software for 

spatial distribution and epidemiological Susceptible, Infected, and Recovered (SIR model) was 

applied to estimate the epidemic trend of COVID-19. Change in the doubling time of cases and 

the fatality rate were estimated using the folded formula by classifying the recorded data in nine 

categories keeping eight days interval. Till 15th May, 2020, total confirmed cases were 37218 with 

highest cases in Sindh (14099), deaths in Khyber Pakhtunkhwa (284) and least cases and deaths 

in Azad Jammu Kashmir (105, 1) respectively. COVID-19 cases were elevated from 26th February 

to 29th April except 30th April to 3rd May followed by the exponential increase till 15th May. The 

cases and fatality rate was increased 3.7 times and 5.4 times from category 2 to 3 and 3 to 4 

respectively. The least cases and fatality rate were 1.4 and 0.6 times increased from category 8 to 

9. The increase in the number of infections was slow during the initial stage of the outbreak, due 

to the immediate lockdown in the various region of the country. If containment measures are lifted 

abruptly, a renaissance of cases is to be expected. 
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Introduction  

Novel coronavirus Diseases 2019 (COVID-

19) related to pneumonia-like illness, and 

allied with a virus, previously reported by 

Chinese health authorities on 7th January, 

2020 and first recorded death on 11th January. 

The virus was given a new name (Severe 

Acute Respiratory Syndrome Coronavirus-2) 

SARS-CoV-2 [1]. World Health 

Organization (WHO) then confirmed the 

causative agent as a public health emergency 

of international concern and health 

departments on a global scale [2]. Previously 

in December 2019, the epidemiological 
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association of patients with viral pneumonia 

was found to be connected with the Huanan 

seafood market of the commercial center and 

the sprawling capital city “Wuhan” of 

Central China’s Hubei province. Dated back 

to 13th January 2020; the first COVID-19 

case was reported in Thailand outside China 

and after that several other countries 

documented the introduced of COVID-19 in 

their population. Till 29th January 2020, a 

total of 5,997 COVID-19 cases were reported 

in China and 68 confirmed cases in several 

other countries [3]. The infection has been 

testified in family masses, health workers, 

and also human to human transmission has 

been reported [4]. In the past twenty years, 

two highly pathogenic human Corona 

Viruses (HCoVs); Middle East respiratory 

syndrome coronavirus (MERS-CoV) and 

severe acute respiratory syndrome 

coronavirus (SARS-CoV) have been evolved 

zoonotically and led to worldwide epidemic 

with high mortality and morbidity [5, 6]. In 

severe cases acute respiratory distress 

syndrome (ARDS), acute cardiac injury, 

respiratory failure the patients require 

invasive ventilation, oxygen therapy or 

extracorporeal membrane oxygenation and 

death may occur [7]. WHO declared the 

COVID-19 as a global pandemic on 11th 

March, 2020, and approximately 120,000 

plus cases were reported on 13th March, 2020, 

with over 45, 00 casualties in around 100 

countries [8]. COVID-19 is ravaging 

throughout the world especially in Italy, 

France, Spain, and the United States [9]. 

Pakistan has suffered a great deal from 

infectious disease such as dengue [10], and 

the pandemicity of COVID-19 has just begun 

which is a major challenge around the globe. 

For this purpose, the study is planned to 

determine and estimate the initial risks of 

Novel Coronavirus 2019 transmission from 

foreign countries and determine its increase 

in folds to make preplanned decision to 

prevent its further dispersion in the country 

with its prime effect on Pakistan. 

Materials and Methods 

Data collection 

Daily documented data of COVID-19 

confirmed cases and death casualties was 

collected from the official websites of 

National Institute for Health (NIH) and 

assorted. Data concerning one million 

passengers and Iranian zaireen (people 

returning from Iran after visiting and 

worshiping holy places), Umrah zaireen 

(people returning from Mecca and Madina 

after visiting and worshiping holy places) and 

several other countries was also collected  

and screened  from the official daily situation 

reports websites of health department 

government of Pakistan. All the recorded 

data was collected in 2020 from a period of 

26th February to 15th May. 

Data analysis 

Documented data of COVID-19 and returned 

passengers was assorted in the spreadsheets 

of Microsoft Excel and data representative 

graphs were prepared (Window version 

2013). For spatial analysis coordinates of 

each airport (entries focal points of infected 

neighboring or other countries passenger), 

diagnostic laboratories, and quarantine 

centers were tagged on Pakistan map. A 

choropleth map was generated representing 

the highest and least COVID-19 cases at 

provincial level of Pakistan. SIR model was 

used for the epidemiological prediction of the 

expected number of infected cases [11]. For 

the determination of change in the doubling 

time of COVID-19 and fatality rate in folds, 

we divided new cases by the original number 

to determine the fold change for an increase.  

Results 

After the incidence of COVID-19 in China, 

Iran reported the highest number of cases in 

Asia. In Pakistan, the first two COVID-19 

cases were reported on 26th February in the 

Iranian passenger which mobilized the 

governmental bodies and caused the 
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Barricade of Taftan border with Iran, 

alongside passenger of other countries have 

also returned (Fig. 1). Several hundred 

infected passengers were freely released to 

their residencies from where the spread of 

COVID-19 initiated and actively transmitted 

in the mainland of Pakistan at various foci. 

The influences of infected passengers were 

then decreased but the trend of local 

transmission increased throughout the 

country. 

Changes in the transmission rate had a clear 

effect on the proportion of infections that 

were identified and counted as confirmed 

cases. As from 26th February to 15th May the 

total COVID-19 confirmed cases and deaths 

were 37218 and 803 respectively. A 

choropleth map displaying the highest 

occurrence of COVID-19 cases in Sindh 

(14099 cases, 243 deaths) and Punjab 

(13914, 234) followed by Khyber 

Pakhtunkhwa (5423, 284), Balochistan 

(2310, 30), Islamabad (866, 7), Gilgit (501, 

4), and Azad Jammu Kashmir (105, 1) (Fig. 

2). 

Total confirmed cases and deaths with 

respect to date were classified keeping four 

days interval (Fig. 3). From 26th February to 

29th April an elevated trend in the occurrence 

of COVID-19 cases have been observed 

except the 30th April to 3rd May followed by 

exponential increase till 15th May. At the start 

of COVID-19 eruption in Pakistan the 

number of positives cases was lesser, and 

often this number did not change for several 

days. From 5th April to 15th May shows the 

doubling period as it has changed during the 

end of April, for all provinces. Using NIH for 

COVID-19 situation dashboard a spreadsheet 

of daily case numbers was collated for all the 

provinces. For each province, the number of 

positives cases on a given day was then 

associated with numbers on next days, until 

the number surpassed 2 x 2, roughly, on Day 

6. Intercalating linearly between Day 5 and 

Day 6 produced the decimal number of days 

taken to dual the number of positive cases. 

The process was then stepped forward 

starting at Day 1, to find how many days were 

required to double the number of COVID-19 

cases, repeating through the dataset. 

We modeled the effects of changes in the 

number of cases and fatality rate. A drastic 

change of COVID-19 cases and fatality was 

observed throughout the duration of the 

study. The time increased in the proportion of 

COVID-19 cases and fatality was noted (2.7, 

0) from category 1 to 2, followed by category 

2 to 3 (3.7, 3.4), category 3 to 4 (2.1, 5.4), 

category 4 to 5 (1.9, 2.4), category 5 to 6 (1.7, 

1.3), category 6 to 7 (1.9, 0.9), category 7 to 

8 (1.4, 1.0), and category 8 to 9 (1.6, 0.6) 

(Fig. 4). 

We find that for a wide range of model, the 

cases are well reproduced by SIR model. The 

total population of Pakistan (212 million) 

was assumed to be susceptible to this disease. 

The total number of infected cases 37218 and 

recovered cases 1015 were used in this 

prediction. Considering the rate of recovery γ 

value 0.137 was used and β value 0.648 was 

used for the prediction (Fig. 5). The data 

predicts that nearly 98 million of the 

population is likely to become infected at the 

20th day.
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Figure 1. Represents the influx of returned passengers from various countries to Pakistan 

(indicated with lines), locus of Pakistan, and provincial level airports, COVID-19 quarantine 

centers and diagnostic laboratories in various regions of Pakistan 

 

Figure 2. Represents province wise total COVID-19 confirmed and death causalities in 

Pakistan on choropleth map 
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Figure 3. Represents COVID-19 cases and death causalities frequencies at interval of four 

day 

 

Figure 4. Showing COVID-19 confirmed cases and deaths increase in folds 
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Figure 5. Epidemiological Prediction of suspected, Infected and Recovered population 

from COVID-19 

 

Discussion 
In summary, the present study elucidated the 

key features of the COVID-19 epidemic 

dynamics in Pakistan showing the 

exponential rise in the number of confirmed 

cases. It was estimated that changes in the 

number of COVID-19 cases in Pakistan led 

to stepwise increases in different region of 

the country. Highest COVID-19 cases have 

been reported from category 2 to 3 (3.4 times 

increased) and least occurrence was found 

from category 7 to 8 (1.4). It is pertinent to 

mention here that 81% of COVID-19 

infection cases are of mild in nature 

(symptomatic or asymptomatic), 14% 

develop a severe disease that requires 

treatment and 5% cases are critical mostly 

involve the individuals with co-morbidities 

like hypertension [12]. Considering this, 5% 

of the infected populations that make 10.6 

million of the individuals are predicted to 

come and use the hospital facility. As of 15th 

May 2020 the case fatality rate in Pakistan is 

recorded as 2.1%, which is considerably high 

as compared to the confirmed cases. The 

numbers of fatality rate were increased 3.4 

times from category 2 to 3, and least was 

found 0.6 times from segment 8 to 9. The risk 

of dying from COVID-19 has a direct 

relationship with the age of the individual. 

This data suggests that the countries having 

more population of older age have a higher 

case fatality rate of COVID-19. As Pakistan 

has only a small population of age 65 years 

or above, the case fatality rate of COVID-19 

will remain less in Pakistan with proper 

medical care as compared to China, Italy, and 

Spain.  

The number of individuals who were infected 

is likely to be greater than 37218 because 

many mild cases were not tested or 

confirmed, and some infections were 

asymptomatic [13]. The estimated case 

numbers were considerably higher than the 

observed case numbers, suggesting a so-

called clinical iceberg phenomenon, which is 

common for a disease that can cause both 

mild and severe illnesses like COVID-19 
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[14]. The risk of dying increases with age and 

co-abnormalities. Hence, most of the deaths 

from COVID-19 observed in individuals 

older than 60 years, particularly those with 

chronic abnormalities like cardiac diseases 

[15]. Pakistan has only 4.44% individuals age 

65 years or above that is considerably less 

compared to China (12.34%), Italy (22.08%), 

Spain (18.49%) and Iran (5.87%) [16]. 

Fatality rate in Pakistan is 2.1% which is high 

as compared to the confirmed cases. The 

reported fatality rate in china was 2.3% that 

is substantially lower than Italy (7.2%), Spain 

(7.3%) and Iran (7.6%) [17]. During the 

outbreak of dengue Pakistan is considered an 

endemic center this study also considered 

that Pakistan is now endemic in coronavirus. 

The model further suggests that the public 

response to the epidemic and the containment 

measures put in place by the Pakistani 

government were effective despite the 

increase in confirmed cases. That this 

behavior was universally observed in all 

provinces also indicates that mitigation 

strategies were universally effective. Based 

on our analysis, we argue that the 

implemented containment strategies should 

stay in effect for a longer time than the 

incubation period after the saturation in 

confirmed cases sets in for this particular 

outbreak. Our analysis further implies and 

provides evidence that mitigation strategies 

that target the susceptible population and 

induce behavioral changes at this “end” of the 

transmission process are most effective to 

contain an epidemic especially in situations 

when asymptomatic or mildly symptomatic 

infectious periods are long or their duration 

unknown. This may be of importance for 

developing containment strategies in future 

scenarios or if the current COVID-19 

epidemic were to trigger large scale 

outbreaks in other regions of the world by 

exports and subsequent proliferation. 

 

 

Conclusion and Recommendation 

The COVID-19 hubs were Sindh and Punjab 

provinces and least occurred in Azad Jammu 

Kashmir. Throughout the study period the 

COVID-19 cases was found elevated with an 

exponential increase till 15th May, 2020 

showing the 3.7 and 5.4 times increased in 

cases and fatality rate respectively. Basic 

preventive measures should be promoted 

appropriately and applied by each individual 

especially avoidance of unnecessary 

travelling to resist the transmission of 

COVID-19 Peculiarly. This might be of 

significance for emerging containment 

policies for currently developing large-scale 

secondary outbreaks of COVID-19 in 

numerous regions of the world or future 

eruptions of other contagious diseases. 
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