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Abstract: Aims and objectives: This paperwork aims to analyse the knowledge and attitudes on immunisation, subjective
perceptions of the risks and decision theory of vaccination amongst the specific female population living in the Federation of
Bosnia and Herzegovina. Purpose: The purpose of the research is to point out the significance of parents’ decisions and
strengthening of positive attitudes on vaccination. Material and methods: The research was conducted during 2018. Females
from different parts of the Federation were asked questions. There were 4000 respondents of different ages ranging from 20 to
50 years old females (approximately 1% of the target population). The respondents were classified according to their place of
living (urban/rural), and also being a parent or not. The questionnaire was answered by 2504 respondents being parents with a
certain experience with immunisation of their children, but also 1496 future parents who expressed their attitude towards
immunisation. For this research, a special questionnaire was used, comprising 18 questions classified into 4 different groups.
Results: Most of the respondents (71.2%) who already have children claim they vaccinated their children completely whereas
2.0% respondents from urban areas and 1.3% from rural areas explicitly refuse to vaccinate their children. The rest of the
respondents (25.4%) claim they partially vaccinated their children or they are not familiar with the vaccination status of their
children. Our research shows that parents are mostly informed about vaccinations and immunisation by some medical workers
— paediatricians (36.6%). This research also suggests that respondents are showing a great level of reluctance and scepticism
towards some medical workers and that only 40.6% of respondents unconditionally trust their doctor. Additionally, the results
show that considering the safety of vaccines there are significant differences amongst urban and rural population. In urban
areas, 18.8% of respondents claim that they completely trust vaccines and in rural areas there are 36.2% of respondents trusting
them. Conclusion: We may conclude that personal experience, medical system efficiency, trusting medical professionals,
vaccine safety and communication in public health community are very important to make decisions on vaccinating children
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of immunisation. However, opposite to most medicaments,
vaccines are usually given to healthy young people for the
prevention and special emphasis goes to the safety of
vaccines [2].

Although, accepting vaccines is generally on a very high
level, the fear of getting them has dramatically increased in
the last couple of years in many countries. In some

1. Introduction

Immunisation is an exceptionally powerful intervention for
public health, because of its high affordability, safety and
efficiency [1]. Only a few medical interventions have such
longlasting positive impact, considering relatively small costs
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communities, this fear led to significantly high rate of
vaccine reluctance which is considered to have been related
to some diseases and deaths that could have been prevented
by a certain vaccine, and to big costs for health system and
society in general [3].

First anti-vaccination campaigns began in Europe, as a
respond to public measures determined by the law binding
smallpox vaccination in the second half of the 19th century
[4]. The controversy of pertussis vaccine which began in
1970's in Great Britain is often considered to be the start of
anti-vaccination campaign. The debate started in Great
Britain, after Great Ormond St Hospital report in London had
claimed that 36 children suffered from severe neurological
consequences after DTaP immunisation. This report had
drawn a considerable media coverage and it all became the
matter of public concern. Until 1977, immunisation coverage
with children, in Great Britain, decreased from 77% to 33%.
Three major pertussis epidemics spread with more than
100.000 cases and 36 children who died [5].

The modern campaign against vaccination again started in
England in 1998, after Wakefield and authors had published
that MMR vaccine had been related to autism and a variety of
other diseases, which later on proved to be unfounded [6-7].

Less frequent diseases and activists fighting against
vaccination drew public's attention to fear from unproven
side effects, while some dangers of rare diseases, including
risk of death, were neglected. Besides this, fast spreading of
disinformation,  including  false  information  and
misinformation on the Internet, makes it difficult for those
who are trying to find some reliable information to
distinguish scientific facts from unfounded claims.
Successful or unsuccessful immunisation is related to the
factors such as knowledge, attitude and practice of parents
and patients [8].

This paperwork aims to analyse the knowledge and
attitudes on immunisation, subjective perceptions of the risks
and decision theory of vaccination amongst the specific
female population living in the Federation of Bosnia and
Herzegovina.

The purpose of the research is to point out the significance
of parents’ decisions and strengthening of positive attitudes
on vaccination.

2. Material and Methods

i. Area of research

The research was conducted in the Federation of Bosnia
and Herzegovina with the total area of 26.110 km® and the
population of 2.219.220 (2013.), including 356.948 children
(0-14 years old) and 473.938 women (20 — 50 years old) as a
target group of this research.

ii. Subjects

The research was being conducted during 2018. Females
from different parts of the Federation were asked questions.
There were 4000 respondents in 6 groups of different ages
ranging from 20 to 50 years old females (approximately 1%
of the target population). The respondents were classified

according to their place of living (urban/rural), and also being
a parent or not. The criterion for classifying urban area is
such an area of 30.000 inhabitants. The questionnaire was
answered by 2504 respondents being parents with a certain
experience with immunisation of their children, but also 1496
future parents who expressed their attitude towards
immunisation. This research was being conducted outside the
medical institutions in order to avoid biases.

iii. The Questionnaire

For this research, a special questionnaire was used,
comprising 18 questions classified into 4 different groups. The
first part was made of some general data such as age,
education and degree, marital status and parenting. The second
part of this questionnaire was made of questions referring to
vaccination knowledge, previous practice, illness preventions
and vaccination benefits awareness. The third part referred to
vaccine safety trust and its efficacy while the fourth part was
made of questions referring to the impact from the
environment and the media on the vaccine choice. The
questions were open (structured) and closed (unstructured),
including dichotomous questions (yes/no), nominal scale
(more answers), the Likert scale (eg. uncertain, partially
certain, mostly certain, very certain, absolutely certain), as well
as some filter questions (eg. if answer is yes then respondents
are asked more detailed follow-up questions). The
questionnaire was distributed amongst respondents after it had
been explained to them what the purpose had been and how to
answer the questions. The female respondents had been
assured that all the information they provided in this survey
would be confidential and they had been asked to be
completely honest while fulfilling the questionnaire.

iv. Statistical analysis

The data entry began at the same time as they were being
collected. The research data were validated, verified and
entered in MS Excel 2013. Incomplete and inconsistent data
were discarded and not included into final analysis.
Eventually, the data gathered from 4000 respondents were
used for the analysis. The analysis was done by the SPSS
v.17 software. The results are shown as absolute values (n)
and percentages (%). The comparison between groups of
categorical and binary data were calculated by chi-square
test, and P <0,05 values were considered to be statistically
significant.

v. Ethics

This research has been approved by the Ethics Committee
of our Institute for Public Health of the Central Bosnia
Canton. All the participants gave verbal consent to take part
in this research.

3. Results

There were 4000 respondents who participated in this
research. The questionnaire was answered by 2504
respondents being parents with a certain experience with
immunisation of their children, but also 1496 future parents
who expressed their attitude towards immunisation when
they get children (Table 1).
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Table 1. Respondents according to their age and parenting.

Age Having children Not having children Total
N (%) N (%) N (%)

20-24 427 (17.1%) 327 (21.9%) 754 (18.8%)
25-29 461 (18.4%) 351 (23.4%) 812 (20.3%)
30-34 486 (19.4%) 373 (24.9%) 859 (21.5%)
35-39 440 (17.5%) 205 (13.7%) 645 (16.1%)
40—-44 434 (17.3%) 137 (9.2%) 571 (14.3%)
45-49 256 (10.3%) 103 (6.9%) 359 (9.0%)
Total 2504 1496 4000 (100%)

Female respondents belong to the population of 20 - 50
years old women, classified into 6 groups of different ages,
with the average age M = 32.68 years old.

Most of the respondents, 35.7%, have a high school
degree, 23.7% have a university degree and 18.7% have a
college degree. 12.5% of respondents have a primary school
degree whereas only 9.4% of respondents are MAs or PhDs.
It is significant to point out the difference between
respondents according to their degree (Test result of chi-

square =860.9, df (4), p< 0,01). The specimen shows 66.2%
of employed and 33.8% of unemployed respondents.

According to the place of living, 2056 (51.4%)
respondents come from urban and 1944 (48.6%) come from
rural area. There is no significant difference between
respondents according to their place of living ( chi-square
3.13, p=0.076).

Respondents, who have children, have mostly decided to
vaccinate them (Table 2).

Table 2. Have you vaccinated your children?

Fully Partially Refuse to vaccinate Don’t know Total
Age U R U R U R U R

N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
20-24 164 (18.0) 151 (17.2) 49 (18.2) 32 (11.9) 7 (14.0) 7(21.2) 1(4.7) 16 (16.3) 427 (17.1)
25-29 155 (17.0) 174 (19.9) 51(19.1) 42 (17.2) 10 (20.0) 9(27.2) 4 (19.0) 16 (16.3) 461 (18.4)
30-34 188 (20.6) 179 (20.5) 41 (14.5) 39 (15.6) 9 (18.0) 5(15.1) 8(38.0) 17 (17.3) 486 (19.4)
35-39 168 (18.4) 144 (16.5) 46 (16.8) 43 (17.8) 11 (22.0) 7(21.2) - 21 (21.4) 440 (17.5)
40 - 44 161 (17.7) 159 (18.2) 44 (15.9) 39 (15.6) 9 (18.0) 4(12.1) 3(14.2) 15 (15.3) 434 (17.3)
45-49 74 (8.1) 66 (7.5) 43 (15.4) 50 (21.6) 4 (8.0) 1(3.0) 5(23.8) 13 (13.3) 256 (10.3)
Total 910 (100) 873 (100) 274 (100) 245 (100) 50 (100) 33 (100) 21 (100) 98 (100) 2504 (100)

Table 2. shows that 71.2% of respondents who already
have children vaccinated them fully whereas 2.0% from
urban areas and 1.3% from rural areas explicitly reject
vaccination. 25.4% of respondents say they partially
vaccinated children or they don't know the vaccination status
of their children. They are a part of those ,,indecisive* who

are doubtful of vaccination necessity. The limitations of this
study are related to the inability of checking the given
answers.

Analysing the question “Are you going to vaccinate your
children?”, respondents who don’t have children mostly think
that children should be vaccinated (Table 3).

Table 3. Are you going to vaccinate your children?

Fully Additional vaccination Selectively No intention Total
Age U R U R U R U R

n % n % n % n % n % n % n % n Y% n Y%
20-24 121 (29.5) 139 (26.1) 6(6.1) 13 (17.8) 17 (14.9) 15 (12.8) 12 (14.0) 4(6.1) 327 (21.9)
25-29 101 (24.6) 141 (26.4) 19 (19.3) 11 (15.0) 21(18.4) 26 (22.2) 13 (15.1) 19 (29.2) 351 (23.4)
30-34 99 (24.1) 137 (25.7) 21 (21.4) 17 (23.2) 36 (31.6) 30 (25.6) 12 (14.0) 21(32.3) 373 (24.9)
35-39 45 (11.0) 63 (11.8) 22 (22.4) 14 (19.1) 15 (13.1) 18 (15.3) 21 (24.4) 7 (10.7) 205 (13.7)
40—-44 28 (6.8) 34 (6.3) 17 (17.3) 10 (13.7) 12 (10.5) 12 (10.2) 15 (17.4) 9(13.8) 137.(9.2)
45-49 16 (3.9) 19 (3.6) 13 (13.2) 8 (11.0) 13 (11.4) 16 (13.7) 13 (15.1) 5(7.6) 103 (6.9)
Total 410 533 98 73 114 117 86 65 1496 (100.0)

Respondents without children mostly plan to vaccinate
their children fully (63.0%). Chi-square ( 18.42; df (3), p =
0.010) indicates that there is a statistically significant
distinction between respondents according to their place of
living. However, 10.1% of respondents without children say

that they have no intention of vaccinating their children,
while 15.4% of them would do it selectively, with certain
vaccine.

Respondents were given 8 potential reasons
vaccinating or not vaccinating their children (Table 4).

for



119

Sead Karakas ef al.: Analysing the Impacts of Individual Factors on Decision Making and Strengthening

Positive Attitudes on Vaccination

Table 4. Reasons for not vaccinating children.

Place of living

Reasons for not vaccinating your child/children: urban Rural total

N (%) N (%) N (%)
Paediatrician recommendation on delayed vaccination 316 (35.2) 396 (43.6) 712 (39.8)
Determined permanent contraindications 32 (3.6) 68 (7.4) 100 (5.5)
Personal decision 176 (19.6) 136 (15.0) 312 (17.3)
Different working hours of medical institutions 72 (8.0) 44 (4.8) 116 (6.4)
Lack of vaccines 28 (3.1) 72 (7.9) 100 (5.5)
My friends/colleagues have made the same decision 76 (8.4) 40 (4.4) 116 (6.4)
A child gets sick after getting vaccine 36 (4.0) 68 (7.4) 104 (5.7)
Competence mistrust of medical staff 160 (17.8) 84 (9.2) 244 (13.5)
Total 896 (100.0) 908 (100.0) 1804 (100.0)

Chi square indicates that there are significant statistical
differences between respondents from urban and those from
rural areas when it comes to this question (97.06; df (7) i p <
0.001). There were only 5.5% cases of not vaccinated children

as a result of determined permanent contraindications.

For the vaccine safety, respondents were to decide on the
scale from 1 to 5, from “uncertain” to “absolutely certain”
(Figure 1).

Erural Eurban

164

208
UNCERTAIN PARTIALLY MOSTLY
CERTAIN CERTAIN

VERY
CERTAIN

ABSOLUTELY
CERTAIN

Figure 1. Opinion on the scheduled vaccine safety.

Chi-square indicates that there is a significant statistical
difference according to the respondents’ place of living (233.25;
df (4) p<0.001). 60.5% of respondents from rural areas are
absolutely or very certain about vaccine safety while 42.6% of
respondents from urban areas have the same answer.

Further questions required some information about the
sources from which respondents mostly get information
about vaccination regardless of the significance of
information and to what extent it affected creating attitudes to
immunisation (Figure 2).

Murban Mrural

FAMILY MEMBERS AND
FRIENDS

PAEDIATRICIAN

MEDIA

INTERNET

EDUCATIONAL INSTITUTIONS

g

RELIGIOUS INSTITUTIONS

Figure 2. What is the source of information about vaccination?
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Respondents could have more than one answer to this
question. Most of respondents (58.54%) said that the source
of information had been their paediatrician and members of
family or friends. Chi-square (72.45 df (5), p< 0.001)
indicates that there is a significant distinction between

M urban

YES

NO

120

respondents according to the source of information.

For the question “Do you think that medical workers hide
the real truth about negative side effects of vaccines?” only
40.6% of respondents claim that they completely trust their
doctor (Figure 3).

M rural

318
222

PROBABLY

638

DON'T KNOW

Figure 3. Results on trusting medical workers.

Test result of chi-square (32.40 df (3), p=000034) is bigger
than theoretical which indicates that there is statistically
significant difference between respondents answering the
question “Do you think that medical workers hide the real
truth about negative side effects of vaccines?”

Next table shows the results of respondents referring to
those claims which are used to check respondents’ attitudes
and beliefs as the most frequent dilemmas for deciding on
vaccinating children (Table 5).

Table 5. Attitudes and beliefs on vaccines in this study.

Place of living

For the following statements, please answer with true (T) or false (F) Urban Rural Total

T (%) N (%) T (%) N (%) T (%) N (%)
Vaccines can protect from one or many infectious diseases 1786 130 1960 124 3746 254
Scheduled vaccination can protect not only the person who has been
vaccinated but also those around him/her. 1636 276 1592 496 3228 72
Qettmg more vaccines at the same time increases the risk of side effects and 1050 342 1391 717 2441 1559
immune system can be overload.
It is glso necessary to .vaccmate children for the diseases that do not exist in 1328 546 1283 843 2611 1389
Bosnia and Herzegovina
Vaccines cause autism 447 1450 613 1490 1060 2940
Vaccines cause temporary acquired immune deficiency 982 934 1114 970 2096 1904

52.4% of respondents think that vaccines cause temporary
acquired immune deficiency while 26.5% think that vaccines
cause autism. Also, a simple majority of respondents (61.0%)
support the claim that getting more than one vaccine at the
same time increases the risk of side effects and can overload
the immune system.

Most of respondents (1540 ili 38.5%) answered that they
would not like to be a part of the campaign for the

vaccination promotion while 1832 (45.8%) would. The rest
of respondents are indecisive in this case. There is a
statistical difference in the attitude about the participation in
the campaign according to their place of living (chi-square
31.54, df (2); p =.000007). Mostly respondents from urban
areas are ready to take part in the campaign. In addition to
the abovementioned, respondents also discussed the real need
for such campaign realisation (Table 6).

Table 6. Respondents’ opinion on the need for organising campaign for the vaccination promotion.

Respondents’ opinion

Place of living Campaigns are

Hidden conspiracy and alliance beween

Campaigns come as a result of the

Real need . . . . o Total

past legacy some international organisations pharmaceutical companies impact
Rural 1159 153 166 466 1944
urban 1338 129 157 432 2056
ukupno 2497 282 323 898 4000

Test result of chi-square ( 31.60 df (3) p<0. 001) is bigger
than theoretical value which implies that there is a distinctive

opinion on the campaign needs according to the respondents’
place of living. This intervention is supported by 62.42% of
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respondents while those who are against campaigns are
mostly those who think that campaigns come as a result of
the impact of pharmaceutical companies (22.45%).

4. Discussion

The effects of the immunisation program are shown if the
coverage of the target group is 95%. Our research shows that
only 71.2% of respondents fully vaccinated their children.
For the last two decades, more and more parents form
industrialised world have decided not to vaccinate their
children. Many of these had found some information about
vaccines from many different sources earlier, such as the
media or websites, where the content comes from anti-
vaccination movement [9]. Such movements usually use
issues such as vaccine safety doubts and lack of monitoring
of post immunisation consequences known as adverse events
following immunisation (AEFT) [10].

Although, vaccination acceptance is on a high level, fear
of getting vaccine has increased dramatically in recent years.
In some communities, this fear led to significantly high rate
of vaccination hesitancy, especially for those vaccines that
are related to diseases and deaths that could have been
prevented by vaccination, and high costs for health care and
society [11, 12].

Exact vaccine acceptance measuring is important,
especially in these conditions when disinformation can
increase public concern and politicize vaccination policy.
Certain authors have tried to develop an instrument for
vaccine acceptance measurement among general public [13].

Our research has shown that parents mostly get
information about vaccination from medical workers, in the
first place paediatricians (36.6%). Parents usually want to
hear that paediatricians and family doctors also vaccinate
their own children and they want to talk about their
experience. Medical professionals are generally for
vaccination. However, some of them may be a part of those
who are indecisive when it comes to vaccines. Results of the
study done in Quebec, Canada have shown that significant
number of respondents, out of 540 medical workers
participating in the study, is concerned about vaccination.
Indeed, more than 1/3 agreed that children get too many
vaccines (37%) and that a good lifestyle can eliminate
vaccination necessity (36%) [14].

Many current and future health care professionals (HCP)
are unready or reluctant to initiate a conversation about the
vaccine with reluctant patients [15].

The research results, which aimed to identify medical
service and medical literature as a primary source of
information about vaccines, indicate that respondents pointed
out inadequate communication about available vaccines.
Comments on the level of confidence and trust in health care
system and government are different depending on location,
where the highest level of confidence people have shown in
Botsvana, while lower level can be seen in Greece [16].

Our research also suggests that a significant level of
mistrust towards medical workers shoul be noted. Only

40.6% of respondents completely trust their doctor.
Furthermore, a strong impact of family members and friends
can be observed. Respondents (22.4%) say that they rely on
the information that they get from family members or friends.
Personal experience and mutual trust are the key factors for
sharing information about vaccination importance. It is
necessary to encourage parents who have already vaccinated
their children to talk about their decision and to become
members of an online community with positive stories about
immunisation [17, 18]. It is necessary to use various
techniques to further strengthen this decision, such as
addressing pain during vaccination to prevent fear of needle,
indecision of vaccination and avoidance of health care [19].

Besides this, those stories about people who got diseases
that could have been prevented by vaccines should be a part
of the public discourse again. [20]. Information like this
should target the population of parents who have some
doubts on the vaccination necessity.

Our research has shown that more than 25% of parents and
16% of future parents have make a group of those indecisive
respondents.

Hesitation — hesitancy — is a new word in medical
literature and discourse on decision making and determinants
for accepting vaccination. Continuum has been recognized
between the scope of accepting and rejecting vaccines and
former characteristics of individuals and groups known as
anti-vaccines or pro-vaccines have been depolarisated by this
new notion [21].

Reasons for indecision or hesitancy vary in different
countries and are context specific, which implies that there is
a necessity for strengthening capacities of national programs
for identification of locally relevant factors and development
of adjusted strategies for solutions. [22, 23].

A literature review and meta-analysis indicate that there is
no clear evidence that would recommend any specific
intervention to deal with the problem of hesitancy [24-27].
Globally, most of those interventions analysed in this study
are primarily informing and education about vaccine.

Short written educational interventions (eg. brochure,
leaflet) are one of the most promising interventions included
in the review. Although some studies show statistically
significant improvement of accepting vaccines, results were
inconsistent and mostly there were low or moderate quality
evidence. None of the reviews included recommendations for
specific kind of informative or educational interventions as
an effective strategy for increasing the vaccination
acceptance or decreasing hesitancy [14, 24].

The study conducted in four European countries points out
the result that doctors are responsible for indecisive patients
and that they should respond to this problem [28].

Regardless of the thesis that the internet and social
networks have crucial impact on the respondents’ opinion
about accepting vaccination, our research has shown that
social networks and the internet are in the fifth place on the
sources of information scale (16.6%), after medical workers,
family members, media and educational institutions. There is
no significant distinction between respondents when it comes
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to the internet impact according to the place of living.

Many authors reviewed interventions that use new media
(internet and social media) for the vaccine promotion and to
increase vaccine coverage. Some of them concluded that
messaging, surfing websites about vaccine campaigns, using
web-based portals and computerised reminders can increase
vaccinating, while there was lack of evidence to determine
the efficacy of using social networks, e-mails and smart
phone applications [29].

However, it is important to point out that anti-vaccine
information dominates on the Internet. Many anti-vaccination
campaign websites post pictures and stories in order to
convince people that they should not get vaccinated. The
research published by Journal of the American Medical
Association stressed out that 32% of anti-vaccine websites
posted various pictures of children and adults with
complications and diseases due to vaccination, and that 23%
of websites posted stories of parents who vaccinated their
children and who sufferd complications due to it [30].

Internet allows information diffusion, often using "click
bait" headlines, presenting issues without scientific facts.
Studies that analyse the websites or social networks related to
vaccination show that the quality of the given information is
very variable, with big amount of false information [31].

This has led to the environment in which anti-vaccine
activists can efficiently spread their message [32].

Results of this research imply that vaccination safety is
different in urban and rural population. Only 18.8% of urban
population said that they completely trust vaccines, whereas
in rural area that number is 36.2%. Feeling of vaccine safety
and trust is very negative in The European region, where
seven countries out of ten have the lowest level of trust
including 41% of respondents in France and 36% in Bosnia
and Herzegovina who say that vaccines are not safe
(compared to global average of 13%) [33].

61% of respondents agree that getting more than one
vaccine at the same time can lead to some negative side
effects and overload immune system.

One of the reasons to reject vaccines is lack of trust in
adequate documentation and only a few communicational
startegies explicitly tried to enhance this trust. The results of
the study, which tested the possibility of using data from
Vaccine Adverse Event Reporting System (VAERS) to
increase trust, imply that if the adverse event is studied
adequately and if potential damages are open to public, the
vaccination perception is improved [34].

Vaccination pressure can be counterproductive. Listening
and speaking can support personal decision-making and can
better inform public health community about questions and
problems related to vaccine hesitancy [35]. Targeted training
can overcome rejection of the vaccine and can identify
differences in parents' motives for refusing vaccination and
indicate the existence of different places for potential pro-
vaccination interventions [36].

Key step in a successful communication of public health is
identifying those who are very sensitive in finding and using
unreliable and deceiving information. So, it is inevitable for

the public health websites to be easily available, used and
attractive with its presentations and posts and to provide
information, support and advice for those who surf the
website [37].

5. Conclusion

The importance of fear understanding of different groups
of individuals who disagree on scheduled vaccinating is
significant for creating strategies for increasing vaccination
coverage. Considering the lack of information about public
health intervention effects, it is inevitable for the public
health to keep searching for effective strategies that could
regain vaccination trust.

Results imply that there is a necessity to ensure that
medical professionals, and those who are participating in
immunisation programs, have become better informed about
the benefits of vaccines and that they can identify wider
impacts on vaccination hesitancy.

Vaccination hesitancy is an individual behaviour, but it is
also the result of wider social impacts and it should always
be analysed in a historical, political, social and cultural
context in which vaccination takes place.

It can be concluded that personal experience, public
system efficacy, trust in medical professionals, vaccine
safety and communication in public health community are
crucial for parents making decisions on vaccinating their
children.
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