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ABSTRACT
Background: The corona virus is transmitted in 
three ways: by direct contact with an infected 
person, by droplets, and by air. Transmission control 
according to official guidelines can be prevented by 
keeping a distance, wearing a mask and washing 
hands. Sharing a space with several members of 
the immediate or extended family increases the 
risk of transmission in all three ways. In Traditional 
Bosnian families two or three generations live in 
one household. The family doctor is informed with 
living conditions of the residents and has the op-
portunity to monitor the rate of secondary trans-
mission from the index case, and then recommend 
additional preventative and treatment measures. 
Objective: The aim of the study was to determine 
the first occurrence of the symptoms and to monitor 
possible intrafamilial transmission of the disease 
through clinical examinations and microbiological-
serological tests. Methods: The study was con-
ducted in a family medicine clinic in the region of 
northeastern Bosnia and Herzegovina from March 
to December 2020. Patients with symptoms that 
could indicate the presence of COVID-19 disease 
were registered. If COVID-19 was proven, the pa-
tient became an index case. The other members of 
the family would be monitored for the secondary 
transmission via laboratory (PCA SARS-CoV-2 and 
IgM and IgG antibodies) and clinical parameters. 
Results: Characteristics of 25 index cases were 
analyzed. All 25 of them were middle-aged men 
that worked outside the home. In 25 households, 
there was a total of 123 members that shared a 
home with the index patient. Secondary transmis-
sion developed in 76 out of 123 family members 
(61.8%). Only one patient had a severe form of 
the disease and was hospitalized. 2 patients died. 
Conclusion: Intrafamiliar transmission of Covid-19 

in households of Bosnia and Herzegovina is high. 
The secondary attack rate of SARS- CoV-2 in house-
holds is 61,8%. In the surveyed households, family 
members use common rooms with an infected 
patient, and the customs of family gatherings are 
maintained, without the implementation of protec-
tive measures. The family medicine team has the 
opportunity to apply appropriate preventive action, 
education and early prehospital treatment as well 
as adequate selection for the hospital admission.
Keywords: COVID-19, Intrafamilial transmission, 
Family medicine, Education, Prehospital treatment.

1. BACKGROUND
With the onset of the pandemic, COVID-19 

changed the life of all levels of the society. With 
the spread of the disease, there were challenges 
of adapting to the new living conditions, not 
only of the individual but also of families, im-
mediate and wider communities, the health 
system, institutions and countries all over the 
world (1). Despite the application of the recom-
mended measures to protect the spread of the 
pandemic in almost all European countries, 
there is still a high incidence of new infections 
with the virus SARS-CoV-2 (2, 3). New variants 
of the virus (B.1.1.7 and B1.351) have spread to 
many European countries, so the pandemic is 
still in a full swing. According to WHO reports, 
Bosnia and Herzegovina is one of the countries 
with a high incidence and number of deaths. 
Vaccination has not yet given the right effects 
in preventing the spread of the disease (3, 4).

Coronavirus, as well as other respiratory vi-
ruses, are transmitted in three ways. By direct 
contact with an infected person, by smaller or 
larger coughed droplets from an infected person 
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and by air. These particles can be suspended in the air for a 
long time which can transfer to a large number of people. 
Intrafamilial transmission of the virus and close contact 
with an infected person are the most important causes for 
spread of the disease (5, 6). As stated in the report from 
China, where the disease began, 70% of transmission oc-
curs in families. However, there is little information on 
how household transmission can be prevented, if more 
severe forms of the disease can be prevented or how early 
prehospital treatment can be organized (5).

Viral culture shows that patients with SARS-Cov-2 infec-
tion became contagious a few days before and 7 days after 
the onset of the disease. Patients without symptoms and 
those with uncharacteristic symptoms play a much larger 
role in virus transmission. Transmission by contact, drop-
lets and air in the common rooms in families with more 
members is higher and it can be expected that the second-
ary transmission from the first sick member (Index patient) 
will affect the whole family (7).

Recommended precautionary measures can work well in 
controlled clear spaces in the community. Sharing a space 
with several members of the immediate or extended family 
increases the risk of transmission in all three ways. In Tra-
ditional Bosnian families two or three generations live in 
one household so intrafamilial transmission and infection 
occurs very rapidly. Over 50% of family members become 
infected in the first week from a primarily infected index 
case (8). This rapid transmission of infection in families can 
be a major challenge for family medicine practitioners and 
the entire health care system. Healthcare system and public 
health have shown their weaknesses in this crisis situation. 
Hospital systems were rapidly collapsing in many countries, 
including BiH, due to the large number of patients arriving 
at the same time without adequate treatment. At the same 
time, such a crisis has further highlighted the important 
role of family medicine and its function in the community. 
A family doctor according to his / her scope of work can 
play a key role in disease prevention, early diagnosis and 
treatment (9-11).

During the treatment of an entire family, the doctor 
is informed about the living conditions of the family and 
has the opportunity to recommend additional protection 
measures, especially for older members and those who have 
specific risk factors which can lead to a complicated course 
of the disease. Most patients follow the WHO recommenda-
tions on protective measures in the community (physical 
distance, wearing a mask, personal hygiene, limited travel 
and attendance at larger gatherings), but by entering their 
own household they go back to their old habits: close con-
tacts with all the members, shared meals, shared use of 
bathrooms, towels, kitchen and bedrooms. Preventative 
measures in the household are especially important since 
children and adolescents are mostly asymptomatic how-
ever highly contagious (5, 8, 12). Education about a healthy 
lifestyle, strengthening the natural defenses and immune 
system with a healthy diet and other alternative methods 
(stress control, maintaining healthy sleep and “forest bath-
ing”) can play an important role in controlling the spread 
of disease (13, 14). Family members that work outside the 
home have a higher risk of infection therefore family doc-

tor should provide adequate microbiological and serological 
screening of all members (11).

According to the results of family surveys in the USA, 
COVID-19 patients in households infect over 50% of mem-
bers (15). Results of this study show that subjects had their 
own bedrooms, but 69% of the index patients spent over 4 
hours in a common room with other family members, even 
after the onset of symptoms. 40% of the index patients 
slept in the same room with other members. Family mem-
bers with a confirmed diagnosis of infection initially had 
no symptoms, even during the first 7 days. Since the first 
couple of days are crucial for the secondary transmission, 
epidemiologists recommend early quarantine. Serological 
testing of antibodies is the most important parameter for 
the monitoring the transmission of SARS-CoV-2 (8, 16). 
Most family members fell ill in the same week as the in-
dex case. In developed European countries, the secondary 
transmission of infection in the household is much lower, 
probably due to different socio-economic factors. In a popu-
lation-based survey from Switzerland, 17.2% of members of 
the same family are infected, while the risk of transmitting 
the infection in the community is only 5.1% (17).

In Bosnian families, traditional customs entail visiting 
and caring for elderly and sick family members, so quaran-
tine within the household is not fully accepted. After the 
death of a family member, customs of mourning include 
daily gatherings in the house of the deceased.

2. OBJECTIVE
The aim of the study was to determine the first appear-

ance of symptoms and to monitor possible intrafamilial 
transmission of the disease through clinical examinations 
and microbiological-serological tests. Based on the ob-
tained results, specific preventive measures and adequate 
early therapeutic procedures would be applied.

3. MATERIAL AND METHODS
In the study investigation were included 25 family clus-

ters that had 3-6 household members, of which 15 came 
from an urban area, and 10 lived in a rural setting. The 
survey was conducted in the period March-December 2020.

In the family medicine clinic, the occurrence of SARS-
CoV-2 virus infection was monitored in households of the 
urban and suburban population of one of the cities in North-
east Bosnia and Herzegovina. The study included families 
where one member has clinical and laboratory detection 
of COVID-19 disease. The characteristics of the disease in 
the primary person with COVID-19 (Index patient) were 
analyzed, followed by the possibility of infection occurring 
in other members using the WHO protocol (18). A family 
doctor already has data on all the families, the number of 
members, living conditions and socio-economic status. 
When the first family member became ill (index patient), 
the living conditions and the degree of risk for transmis-
sion of an infection to other members were re-analyzed, 
especially for members with comorbidities. The possibility 
of strict isolation of the index patient is also determined, as 
well as the isolation of family members with an increased 
risk for more severe forms of the disease. The education of 
the whole family states the importance of wearing a mask, 
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adhering to the recommendations for physical distance and 
and social activities during a pandemic (avoiding shared 
meals and staying in the same room). Family members 
were made aware of the importance of maintaining hygiene 
and ventilating the premises. The occurrence of secondary 
transmission of the disease to household members was 
monitored epidemiologically, clinically and laboratory-wise 
during 30 days from the appearance of the first symptoms. 
All household members were included to assess the second-
ary transmission.

The test for the presence of SARS-CoV-2 virus was per-
formed with a sample of nasopharyngeal swab by Real-
time PCR method in a licensed institution. Antibodies to 
SARS-CoV-2 (IgM and IgG) were made by the ECLIA Roche 
Diagnostic method from blood samples. These tests were 
performed on members of the tested families.

In addition to the clinical data listed in the WHO pro-
tocols, X-rays of the lungs or CT of the chest and abdomen 
were performed on family members who developed signs 
of moderate or severe disease. Radiological examinations 
were performed at the MIB Institute Tuzla. In the CT find-
ings, a calculation of the CT score was made, which was 
decisive for hospital treatment and the application of oxy-
gen therapy. Milder and moderate forms of the disease were 
treated at home with the protocol of prehospital diagnostic 
and therapeutic procedure with daily monitoring of clinical 
parameters and blood oxygenation status (19). Indications 
for hospital treatment were in addition to clinical indicators 
of CT score of pulmonary infiltration.

4. RESULTS
From March to December 2020. in the family medicine 

clinic were registered all families with a COVID-19 positive 
case. The study included 25 households in urban and sub-
urban areas that met the research criteria (complete clini-
cal and serological treatment of all family members with 
voluntary consent). During the research, the phenomena of 
secondary intrafamilial spread was analyzed. Total number 
of 25 index cases and 123 family members were analyzed. 

15 families came from an urban area, and 10 lived in a ru-
ral setting. The average number of members in one family 
cluster was 5-6. In 13 households, three generations of one 
family lived together.

Out of 123 family members, transmission of SARS-CoV-2 
virus infection was proven in 76 patients (61,8%). All af-
fected members were older than 16 years. Overall, second-
ary transmission was proven in 76 members (61,8%). Figure 
1 shows the research results.

The index of patients were mostly middle-aged men 
(72%) that work in companies with a lot of employees. Co-
vid-19 positive Index cases or family members were isolated. 
They were monitored and treated by a family medicine team 
(2 doctors and 2 nurses). Daily communication and health 
checks were performed by telephone and directly during 
house calls. Communication and consultations with in-
fectologists, pulmonologists, radiologists on all aspects of 
treatment were done according to the clinical course of the 
disease. 9 patients were hospitalized (9,1%). Family mem-
bers with secondary transmission had a less severe forms 
of disease and only one person was hospitalized. Due to 
the load of hospital capacities, the complete management 
of diagnostics and treatment was performed by the family 
medicine team.

In the Tables 1 and 2 are presented two family clusters 
where the index patients are middle-aged men, employed 
in firms where they have a lot of close contact with people. 
In the family cluster 1, index patient was a 50-year-old man 
that works at the market. He shares a small house with 
parents, a wife and two children. The index patient had 
slightly elevated temperature and weakness and was tested 

Family cluster 1 PCR RTG CT Anti-
bodies

Hospita-
lisation Exitus

INDEX CASE
Male 50 year + - - + NO

Father + + + + NO x

Mother - - - + NO

Wife - - - + NO

Daughter - - - + NO

Son + - - + NO

Table 1. Family cluster 1, where the index patients are middle-
aged men, employed in firm where they have a lot of close 
contact with people.

Family cluster 2 PCR RTG CT Anti-
bodies

Hospita-
lisation Exitus

INDEX CASE
Male 45 year + + + + YES -

Wife + + - + NO -

Daughter - - - - NO -

Son - - - - NO -

Brother + + + + YES -

Sister-in-law + - - + NO -

Cousin + - - + NO -

Cousin - - - - NO -

Table 2. Family cluster 2, where index case was a 45-year-old man, 
employed in a firm with many employees.

 

 

 

Figure 1 Intrafamilial secondary transmission of COVID-19 in Bosnia and Herzegovina 
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only on the 10th day of the onset of the disease. During 
the 15 days of isolation, all family members were tested. 
The father of the index patient had comorbidities and died 
on the 3rd day of the illness. The mother has a moderate 
clinical course and the therapy was carried out according 
to the appropriate protocol. After the X-ray examination, 
the patient had intensive treatment at home. Children and 
wife only reported mild fatigue.

In the family cluster 2, index case was a 45-year-old man, 
employed in a firm with many employees. In this family 
cluster, the index patient had all the clinical characteris-
tics of the severe form of covid-19 with suspected ARDS. 
Considering that the CT chest score was 17, the patient was 
immediately sent to the hospital. In this family cluster, the 
brother of the index case (works in the same firm) also had 
severe form of the disease, and ended up in hospital. Both 
of them successfully recovered. Three of the children in this 
family, according to serological tests, were not infected.

5. DISCUSSION
Coronavirus as well as respiratory viruses are transmit-

ted in three ways: by direct contact with an infected per-
son and by coughed droplets. Transmission can be spread 
through air with very small droplets and particles that are 
suspended in the air (6).

According to official guides transmission can be pre-
vented by keeping a distance, wearing a mask and washing 
hands. Virus transmission is also possible at a distance 
of more than 2 meters. Staying in a poor ventilated space 
can increase the risk of infection. Recommended protec-
tion measures can work well in controlled clear spaces in 
the community. Sharing a space with several members of 

the immediate or extended family increases the risk of 
transmission in all three ways. Intrafamilial transmission 
of SARS-CoV-2 virus one of the most important causes of 
pandemic spread of COVID-19 disease (5, 8).

Knowing how intrafamilial spread can enable more ef-
fective protection measures and adequate prehospital treat-
ment at home. Approximately 75% of secondary infection 
occurs within 5 days of the first clinical manifestation of 
COVID-19, so prompt intervention of protective measures 
is required (8, 20).

In our study with 25 families, the secondary transmis-
sion of infection from the index case to other members was 
61.8%. In studies from China, the results indicate a much 
lower degree of transmission, but it is stated that there are 
large differences between individual regions. In Wuhan, 
where the pandemic began, a secondary intrafamilial trans-
mission of 30% was established. In 85 households there were 
240 family members. There were 132 (55%) members that 
tested positive for COVID-19 infection (20).

Secondary intrafamily transmission with a high percent-
age (over 50%) was found in a US study. Swiss based study 
shows that secondary transmission is much lower. Families 
had higher socioeconomic status with an average number 
of 2 members (8, 17).

Average number of family members in Bosnian house-
holds is higher (5 members). With an increased number 
of family members, the risk of secondary transmission is 
reduced, however risk significantly increases with gather-
ing more family members in one common area. The char-
acteristics of the patient index in our study correspond to 
data from papers from China where the index patients are 
mostly middle-aged men that work in places with a high 
risk of infection (21). Secondary transmission of infection 
depends on both the habits and behavior of the index case. 
If the index patient is not aware of his state and does not 
apply protective measures, the transmission of the disease 
increases. The occurrence of diarrhea is also a significant 
risk factor for secondary transmission (5).

In the initial phase of the pandemic, hospital isola-
tion of patients could prevent a significant intrafamiliar 
transmission. Hospital systems were rapidly collapsing in 
many countries, including BiH, due to the large number of 
patients arriving at the same time without adequate treat-
ment. The rapid collapse of the hospital healthcare system 
led patients to search for help from their family doctor. 
However, at the time, family doctors did not have sufficient 
knowledge and resources for adequate treatment. A family 
doctor according to his / her scope of work (community and 
family oriented, oriented towards prevention and health 
promotion, has coordination, education and rational ap-
proach skills) can play a key role in disease prevention, 
early diagnosis and treatment.

The prolonged time of the pandemic and the general 
crisis has put family medicine at the center of the health 
system. Patients returned to primary health care for all 
their health problems, but also information about CO-
VID-19, prevention and treatment advice. Family doctor 
also decide when it’s necessary to go for the consultation 
at the secondary and tertiary level. (9, 10, 11). During the 
treatment of an entire family, the doctor is informed about 
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Figure 2  Chest X-Ray - bilateral lung infiltration 

  

Figure 2. Chest X-Ray–bilateral lung infiltration
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the living conditions of the family and has the opportunity 
to recommend additional protective measures. Preventa-
tive measures in the household are especially important 
since children and adolescents are mostly asymptomatic 
but highly contagious (5, 8, 12).

Education about a healthy lifestyle with strengthening 
the natural defenses and immune system with a healthy 
diet and other non-medical methods (stress control, main-
taining healthy sleep and walking in the woods) can play 
an important role in controlling the spread of the disease 
in the family but also in the community. Family members 
with excessive visceral fat tissue are especially at risk and 
should follow special nutritional advice to help boost the 
immune system and fight off the virus (13, 14, 22). Our 
practice operates on the principles of family medicine. 
Majority of patients were treated in their household and 
only 9 patients were hospitalized.

Limitation of the study
Study has a few limitations, but one of the most impor-

tant limitations of the study was the size of sample included 
in investigation – small numbers of families included in 
our investigations. That was reason we couldn’t make 
any statistical analysis which can prove more scientificly 
our hypotesis about importance of much and more better 
oraganization of the Family practice model of healthcare 
protection in all parts of our country. Healthcare decision 
makers didn’t follow concepts, rules and statements of Dec-
larations from Alma Ata concept to Globaly Health Strategy, 
adopetd by World Health Organization and its public health 
experts, as it was described as Determinants of health and 
Targets of Health for All (23-29). Unfortunately, almost all 
coutries in the world, including, also, Bosnia and Herze-
govina, which has very specialized (unique in the world) 
organization of Health Care System, didn’t react profes-
sionaly and scientificly against Corona pandemic and deci-
sion makers (in almost all countries) didn’t leasten carefuly 
exepert’s opinions regarding appropriate measures in fight-
ing for prevention of the COVID-19 infection, especially 
with more and better involved family medicine teams to 
provide health care protection, following recomendations 
and postulates like Andrija Stampar proclaimed it in WHO 
Statute and Declarations. Consequences of that behavior 
are much more intensive and nobody kows how will be re-
sulted in the future.

6. CONCLUSION
Intrafamiliar transmission of Covid-19 in households of 

Bosnia and Herzegovina is high. The secondary attack rate 
of SARS- CoV-2 in households is 61,8%. In the surveyed 
households, family members use common rooms with an 
infected patient, and the customs of family gatherings are 
maintained, without the application of protective mea-
sures. The family medicine team has the opportunity to 
apply appropriate preventive measures, education and early 
prehospital treatment and adequate selection for hospital 
admission.
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informed about it.
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