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ABSTRACT

Introduction: Sarajevo is the capital city of Bosnia and Herzegovina, with the population in Canton 
Sarajevo of 438,443 people. The first cases of COVID-19 in Canton Sarajevo were on 20th March. On that 
day, we had three positive cases. These days at the beginning of the COVID-19 epidemic in Canton of 
Sarajevo around 2500 citizens were in self-isolation at home. The aim of this paper is to show the journey 
of Canton Sarajevo in the fight against COVID-19 infection, the impact of measurements that were taken 
to stop the infection spreading and to compare pre- and post-lockdown stats.

Methods: During the period March-July 2020, we have analyzed daily newly cases and followed them 
through the period of at least 14 days. All data were analyzed using SPSS 25.0 (IBM Corp. Released in 
2019. IBM SPSS Statistics for Windows, NY: IBM Corp.) and MS Office 2019 suite (Excel). For comparison, 
we have used the Chi-square test.

Results: In the period of 10 weeks from the beginning of March to the 25th of May in Canton of Sarajevo, 
we had a total of 113 cases of COVID-19 infection. The number of conducted tests was 7515. In total, 
with positive retests, we had only 161 positive tests, which is 2.14% of all analyzed tests. From that num-
ber of patients, 58 (51.3%) were male and 55 (48.7%) were female. Regarding age distribution, under 
65 years were 91.1% of patients.

Conclusion: Choosing the best method to fight against COVID-19 is hard to determine. Staying at home 
would decrease the infection rate, but in the long term, it is not sustainable. Perhaps the mix of methods that 
we had in Sarajevo is the best option. Fighting against one epidemic cannot be the source for other epidemics.
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INTRODUCTION
Pneumonia of unknown cause was detected in China, 
Wuhan, in December 2019 and it was reported to 

the WHO office on 31st December 2019 (1,2). On 
30th January 2020 outbreak was declared as a Public 
Health Emergency of International Concern (3). 
WHO announced a name for the new coronavirus 
disease, COVID-19, on 11th February 2020 (4).
Canton Sarajevo is part of the Federation of Bosnia 
and Herzegovina, one of two entities of Bosnia and 
Herzegovina. Sarajevo is the capital city of Bosnia 
and Herzegovina, with the population in Canton 
Sarajevo of 438,443 people. The city consists of four 
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municipalities but has close connections with five 
other municipalities. Sarajevo area is densely popu-
lated for Bosnia and Herzegovina – on average, 2470 
citizens per square kilometer (range from 742.5 cit-
izens/sq kilometer in Municipality of Old city up 
to the 7524.5 citizens/sq kilometer in Municipality 
of New Sarajevo). Around 70% of the population 
is in the age range from 15 to 64 years and 13.8% 
of people are older than 65 (5). Sarajevo is a capital 
city, but also the administrative center and biggest 
tourist destination in the country. A large number of 
tourists in December 2019 and January 2020 were 
from Asia, mostly Japan, Korea, and China. From 
the beginning, there was a risk of infection from 
imported cases.
At the beginning of February 2020, in the Canton 
of Sarajevo, first plans and guidelines for prevent-
ing COVID-19 infections were made. As the infec-
tion spread globally in the Federation of Bosnia 
and Herzegovina on 12th March, schools started 
with online classes, and large public gatherings 
(>100 people) were banned from 17th March. On 
March 21st, younger than 18 and older than 65 
were under restrictions of going out, with police 
hours from 6 PM to 5 AM every day. On the coun-
try level, on March 25th, foreign citizens were for-
bidden to enter the country as prevention against 
imported cases.
In Canton of Sarajevo, Public Health Institute 
started from the second part of February to follow 
all foreign citizens with special emphasis on citizens 
of China, South Korea, Iran. Citizens from these 
counties would go in self-isolation for 14 days if 
they were staying longer or through the period of 
stay. As infection increased in Italy, Spain, and other 
European countries, all foreign citizens and Bosnian 
citizens returning from these counties went to the 
self-isolation and were passively followed with tele-
phone communication for the onset of symptoms of 
COVID-19. If the symptoms were present, person 
would be tested on COVID-19 using the RT-PCR 
method.
The first cases of COVID-19 in Canton Sarajevo 
were on 20th March. On that day, we had three pos-
itive cases. All of them were connected with earlier 
known Cluster from the southern city of Konjic. 
On March 11th, in Konjic was a celebration of one 

company with a bigger number of guests. These 
days at the beginning of the COVID-19 epidemic 
in Canton of Sarajevo around 2500 citizens were in 
self-isolation at home.
According to earlier orders, anyone who was on 
the celebration in Konjic or who had contact with 
the infected persons in Konjic had to report to the 
Department of Epidemiology at the Public Health 
Institute of Canton Sarajevo. Self-isolation for these 
patients was at home, and in the case of braking, 
self-isolation police would take that person in 
forced isolation in one of the centers. During the 
epidemic, food and liquor stores, baby stores, phar-
macies, drugstores, garden centers, and construction 
places were all open and working. Shops were work-
ing online and delivering at the address. Cafe bars, 
hotels, and restaurants are closed.
In the following period, testing capacities in 
Canton of Sarajevo were increased and identifica-
tion of COVID-19 patients’ strong campaign of 
finding their contacts was conducted. At the peak 
of the first wave of epidemic, around 4200 were in 
self-isolation.
The aim of this paper is to show the journey of 
Canton Sarajevo in the fight against COVID-19 
infection, the impact of measurements that were 
taken to stop the infection spreading and to com-
pare pre- and post-lockdown stats.

METHODS
During the period March-July 2020, we have ana-
lyzed daily newly cases and followed them through 
the period of at least 14 days. Furthermore, we have 
tracked contacts and isolated them to cut virus 
transmission chains. In total, 2100 infected patients 
were followed with 6753 contacts.
For presenting the results of our journey through 
the COVID-19 epidemic in Canton of Sarajevo, 
we used descriptive methods. The number of 
patients is presented as a frequency and percentage. 
Furthermore, for comparison with other cities, we 
used a number of tested people per 100,000 citi-
zens and a number of positive patients were also 
 compared on the scale of 100,000 citizens. For pre-
dictions and testing trends, we used minimal repro-
ductive number R and growth rate.
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All data were analyzed using SPSS 25.0 (IBM Corp. 
Released in 2019. IBM SPSS Statistics for Windows, 
NY: IBM Corp.) and MS Office 2019 suite (Excel). 
For comparison, we have used the Chi-square test.

RESULTS
In the period of 10 weeks from the beginning of 
March to the 25th of May in Canton of Sarajevo, 
we had a total of 113 cases of COVID-19 infection. 
The number of conducted tests was 7515. In total, 
with positive retests, we had only 161 positive tests, 
which is 2.14% of all analyzed tests.
From that number of patients, 58 (51.3%) were 
male and 55 (48.7%) were female. Regarding age 
distribution, under 65 years were 91.1% of patients.
There was not any significant difference in the sex 
distribution of patients, but a significantly larger 
number of infected people were younger than 
65 years in comparison with a number of older peo-
ple (p < 0.001).
In the same period, we had six death outcomes and 
furthermore. Analyzing patients who died and were 
positive on SARS-CoV-2, 2/6 were female and 
4/6 were male. The average age of these patients is 
59.5 years. Only one patient was older than 70 years. 
Through these 2 months, around 30 patients were 
hospitalized, and capacities were always mostly empty.

On 7th April, we had the first two patients that were 
recovered from COVID-19 infection by the proto-
col of having two negative swabs on RT-PCR anal-
ysis. On the 30th of May, the number of recovered 
people in the Canton of Sarajevo is 104, and we had 
0 active case (Graph 1).
Of these 104 patients, 52% were female and 48% 
were male. The largest number of recovered cases is 
between 51 and 65 years (40% of cases); further-
more, 34% was in the age group between 35 and 
50 years. Furthermore, 8% of cases were older than 
65 years.
During the period of 2 months, the percentage of 
patients older than 60 years was under 25%. In 
the last month, there is a severe decline of cases; on 
the 1st May, 42 cases were active, 11% of patients 
were under the age of 18, and 72% were in age 
groups from 18 to 60 years; furthermore, 11% 
of active cases were in the age group 61-70 years. 
Furthermore, 2% of active cases are in the age group 
of 71-80 years and 4% older than 80 years.
For comparison with other cities, we took a num-
ber of positive cases per 100,000 citizens. Sarajevo 
had significantly lower numbers in comparison with 
other cities (Graph 2).
In Sarajevo, 25/100,000 was positive on 
COVID-19, while in Zagreb, which is second best, 

GRAPH 1. Number of active and recovered patients in Canton of Sarajevo
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that ratio is 58/100,000 citizens (6). Zagreb has a 
population more than twice larger than Canton of 
Sarajevo. Ljubljana is in size as Sarajevo and they 
had 89/100,000 patients in the same period (7). 
Belgrade is the biggest city in the Balkan region and 
has 169 cases per 100,000 citizens (8).
Austria is well recorded and in Vienna, the number 
of positive patients is 134/100,000, but they have a 
small number of active cases at this moment. Italy 
is one of the countries most affected by COVID-
19 and the majority of these cases are in the north. 
Milano has a population of 1.352 million and 1047 
cases per 100,000 citizens. Sweden has a different 
approach and they still have open bars, restaurants, 
public transport, etc., and the biggest number of cases 
is in Stockholm, but even they have a smaller number 
than Milano 864/100,000 citizens (9). When com-
paring Sarajevo infected rate with an even average 
rate of three capital cities of countries around Bosnia 
(Zagreb, Belgrade, and Ljubljana), in Sarajevo had a 
significantly lower number of infected (p < 0.001).
Then came the second wave of the epidemic. On 
the 8th of June, we had 2 cases, a day later 3 newly 
infected persons, but on the 10th of June, there were 
17 of them. Mostly, they were imported cases from 
other cities in Bosnia and Herzegovina but also from 
Region of Sandzak in the Republic of Serbia. The 
number of infected people increased significantly 
in the week from 22nd June to 28th July, when 175 
people get confirmed as newly infected. In the 

same period, the minimal reproductive number in 
Canton of Sarajevo was between 2.2 and 3.14 daily 
(Graph 3). One week later, in Canton of Sarajevo 
was the highest number of infected people per 
day, 107 patients. The biggest number of cases was 
imported cases from the Region of Sandzak and 
their contacts. Large family clusters were an issue 
but because it mostly included two or three genera-
tions, including elderly people.
In the period between the second part of June and 
to the 18th July in Sarajevo, the reproductive number 
was above 1.3 and with that we had weekly growth 
of around 30%. The highest growth was in the 1st 
week of July, with an increase of 65% of new cases. 
Crisis headquarters of Cantonal Ministry of Health 
issued an order to reduce the number of people that 
are allowed to gather in public to 100 with masks if 
they cannot keep a distance of 2 meters and to 50 
people inside with masks and keeping the distance. 
On that day was R0 = 1.6. Furthermore, remind-
ing the population to follow epidemiological rules: 
Wearing masks and keeping distance produced that 
on the day of 25th July, minimal reproductive num-
ber is R = 1.08. The second wave of epidemic mostly 
hit the younger population, with 88.9% of infected 
being under 65 years old. Under the age of 18 were 
11% of patients. Unfortunately, with this increase in 
the number of cases, also number of death outcomes 
had increased. With 25th July, in Canton of Sarajevo 
were 25 death outcomes, with CFR = 1.27%. From 

GRAPH 2. Number of positive citizens on COVID-19 per 100,000 citizens.
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that number, 72% were male and 68% of all death 
outcomes were in groups above age 65. For further 
predictions and possible implementation of new mea-
sures, we look on daily growth, minimal reproductive 
number, and number of days that are needed to dou-
ble the number of cases. Doubling time on 25th July is 
24.69 days, with the potential to increase even more. 
The daily growth rate has decreased from around 
10% before the last Order by Crisis Headquarters to 
the level of around 3% on 25th July (Graph 4).
In the last 2 weeks, with additional education of 
the population and with messages that were send 
through the mass media, in general, population 
masks are used widely and even younger people are 
recognizing that they could be infected with the 
severe clinical picture.

DISCUSSION
No country knows the total number of people 
infected with COVID-19. All we know is the infec-
tion status of those who have been tested. All those 
who have a lab-confirmed infection are counted as 
confirmed cases (10).
This means that the counts of confirmed cases 
depend on how much a country actually tests. 
Without testing, there are no data.

Testing is our window onto the pandemic and how 
it is spreading. Without data on who is infected 
by the virus, we have no way of understanding 
the pandemic. Without this data, we cannot know 
which countries are doing well, and which are just 
underreporting cases and deaths. Here in Canton 
of Sarajevo, with available capacities in hospitals 
and without active cases in the hospital, we could 
be sure that our measures and testing have provided 
the results. To interpret any data on confirmed cases, 
we need to know how much testing for COVID-19 
the country actually does.
The rapid spread of COVID-19 with pandemic 
potential poses one of the most significant global 
challenges in recent years. With more than 300 
scientific reports and articles on this topic pub-
lished in the past 2 months, it is crucial to dissem-
inate the main findings through a comprehensive 
review of the existing evidence. In this review, we 
extracted and synthesized key epidemiological, 
demographic, and clinical features of COVID-19 
from the published literature and preprints avail-
able to date (11).
Control measures such as quarantine, travel restric-
tions, and airport screening for travelers have been 
widely implemented to contain the spread of 
infections. The effectiveness of these containment 

GRAPH 3. Movement of active and recovered cases in period of June and July.
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measures in controlling the outbreak, however, 
remains inconclusive.
Due to the small number of cases, case fatality 
rate in Sarajevo was 5.3% in the first wave. After 2 
months into second wave, CFR = 1.27%. From the 
total number of closed cases, the fatality rate was 
3.3%. The average mortality rate in China was 4.0% 
(3276/81 601) (12). Until 25th July, globally were 
16,376,159 cases of COVID-19 infection, with 
651,162 deaths (9). From that number, 10,653,951 
are closed cases, with a fatality rate of 6.11%.
Perhaps the best predictions we will have after con-
ducting serological analyses in population. Until 
now, a couple of countries are starting these studies. 
WHO is suggesting that only 2–7% of the popu-
lation globally have antibodies (around 200 million 
worldwide). This number is still 60 times bigger than 
those numbers of confirmed cases (13). The study 
from California, at Stanford University, had the con-
clusion that the virus is 50-85 times more common 
than official figures indicated (14). Serological stud-
ies from Italy showed even higher numbers, with at 
least 20% of people having antibodies.
Soon, we are going to conduct a serological study 
in the Canton of Sarajevo to find citizens with 

antibodies. With that, we will have a better picture 
of infection spread in the population.

CONCLUSION
Choosing the best method to fight against COVID-
19 is hard to determine. Staying at home would 
decrease the infection rate, but in the long term, it is 
not sustainable. Perhaps the mix of methods that we 
had in Sarajevo is the best option. Fighting against 
one epidemic cannot be the source of other epidem-
ics. Contact tracing is a crucial part of controlling 
the COVID pandemic. No country knows the total 
number of people infected with COVID-19, all we 
know is the infection status of those who have been 
tested. 
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