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Abstract

Objective. The aim of this paper is to explore mothers attitudes towards vaccination. Methods. The study involved 200 mothers
with at least one child up to the age of 7 years, who were admitted to the Maternity Ward or were seen for regular check-ups at the
Clinic for Gynecology and Obstetrics at Mostar University Clinical Hospital from April 12, 2016 to July 27, 2016. For examin-
ing attitudes towards vaccination, the Dan Kahan questionnaire was culturally adapted. Results. The average attitude score was
3.24 (SD=0.49), which indicates a mostly neutral attitude, with a tendency towards a more positive atticude. We obtained a high
percentage of the answer: “neither agree nor disagree” for almost all questions, which may either be a “hidden do not know”, or
it can mean a neutral opinion. The highest percentage of the answer “neither agree nor disagree” was for the connection between
vaccination and autism. The results of the study did not find any association between the mothers’ age, the number of children,
their employment status or education level with the positivity of attitudes toward vaccination. Conclusion. Despite the fact that
a large number of mothers surveyed have generally positive attitudes towards vaccination, since a large number responded with
“neither agree nor disagree”, organized intervention is needed between health professionals, parents, the children themselves,
public health officials, governments, the technology sector, and civil society in order to encourage the development of positive
attitudes towards vaccination.
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Introduction could be prevented if the global vaccination cover-

o ) ) o age was improved (3). For example, the percentage
Vaccination has achieved much since the original

work of Jenner 200 years ago. Over the past two
centuries, there has been a significant increase in
the number of vaccines available for the prevention
of contagious diseases, primarily those that have the

of infants completely vaccinated against diphtheria
- tetanus - pertussis with DTP3 vaccine was main-
tained at a stable level of 83% from 2010 to 2013
(4). However, in recent years, even in highly de-
veloped countries with previously high vaccination

highest incidence in the pediatric population (1).
The number of vaccines in use is higher than ever
before, and work is underway to discover new vac-
cines (2). The number of polyvalent vaccines devel-
oped is increasing. The World Health Organization
states that vaccination prevents two to three mil-
lion deaths per year, but another 1.5 million deaths
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coverage, especially in children, the observed fall in
public trust in the vaccination process is resulting
in an increase in the number of parents deciding
not to vaccinate their children. In developing coun-
tries, socioeconomic conditions affect vaccination
coverage, there is a lack of vaccines due to poverty,
or health care systems are insufficiently developed.
In contrast, the main obstacle to optimal vaccina-
tion coverage in countries with developed health
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care systems is the parents’ refusal to vaccinate their
children. Burns and Zimmerman state that the bar-
riers that prevent vaccination can be divided into
three categories: lack of knowledge about vaccina-
tion, fear of vaccine safety, and logistical problems
that restrict access to vaccination services (for ex-
ample complex vaccination schedules, unsuitable
appointment times, long waiting times to receive
vaccines, transport problems, cost problems) (5).

Since we live in a rapidly changing world, vari-
ous factors encourage the public to re-examine the
process of vaccination (6-9). As Jankovic points out,
the undisputed success of vaccination over decades of
use has been followed by the re-strengthening of anti-
vaccination movements in recent years (10). Conse-
quently, the vaccination coverage rate is decreasing,
including the world’s most economically developed
countries with a high level of health education. More-
over, a significant number of medical doctors and oth-
er healthcare professionals are encouraging or actively
propagating negative attitudes towards vaccination,
which is particularly devastating considering the fact
that, even in the modern era of the Internet, health
care professionals are still the most important source
of information about vaccination for most parents.
Research looking at pertussis incidence in many de-
veloped countries has shown that, in countries where
vaccine uptake for pertussis vaccination programs
had decreased because of controversies, the incidence
of pertussis was much higher than in countries where
high vaccine coverage was maintained (11). There
have been several studies examining the attitudes of
parents to vaccination and its consequences, which
showed the complexity and multidimensionality of
factors shaping the parents’ attitude towards vac-
cination (12, 13, 14, 15).

Parents’” mistrust in vaccination and its possible
adverse effects may also be the result of reports
available on the Internet, as well as other media,
insinuating that doctors receive financial benefits
from the pharmaceutical industry. Many factors
influence parents’ decision to vaccinate their chil-
dren, including their sociodemographic character-
istics, their trust in the public health system, the
parent-physician relationship, their level of knowl-
edge, and their attitudes towards vaccination.

The objective of this research was to explore
mothers’ attitudes towards vaccination, and the
possible effects of the mothers’ age, education and
employment status on attitudes to vaccination.

Methods

The research was conducted on a convenience
sample of mothers with at least one child up to the
age of 7 years, who were admitted to the Maternity
Ward or came for regular check-ups to the Clinic
for Gynecology and Obstetrics at Mostar Universi-
ty Clinical Hospital from April 2016 to July 2016.

Participants

Participation in the research was voluntary, anony-
mous, and all respondents signed informed con-
sent. After a brief introduction about the research,
the respondents were given an anonymous ques-
tionnaire by a nurse. The respondents filled in the
questionnaire, placed it in an envelope, sealed it
and returned it to the nurse who gave them the
questionnaire. The questionnaire, designed by Pro-
fessor Dan Kahan from Yale Law School, Harvard
University - Edmond J. Safra Center for Ethics,
was culturally adapted (16). The customized ques-
tionnaire consisted of two parts. In the first part,
socioeconomic data on age, education, employ-
ment status, marital status and economic status
of respondents were collected. The second part of
the questionnaire contained 17 questions with Lik-
ert type responses from 1 (completely agree) to 5
(completely disagree) to claims referring to vacci-
nation, such as trust in medicine, personal expe-
riences, experiences of others, conspiracy theories,
fear of financial exploitation, etc. Before the ques-
tionnaire was adapted and used, the consent of the
author, Prof. Dan Kahan, was given via email on
September 19, 2014.

Statistical Analysis

A database was created in the SPSS program for
statistical analyses (version 21), and all analyses
were performed using SPSS. Categorical variables




are described with frequencies and percentages,
continuous variables with means and standard
deviations. Spearman’s rho correlation coefficient
was used to calculate associations among variables.
Mann—Whitney U test was used to test differences
between two independent groups. The test sta-
tistics were considered statistically significant if P
<0.05.

Results

A total of 200 women participated in this study.
The mean age of the respondents was 32.6 years,
with the youngest being 20 years old, and the old-
est 62 years old (Table 1).

Table 1. Descriptive Statistics for the Participants’' Age

N Mean+SD  Median ~ Minimum
200 32.6£7.33 31 20 62

Maximum

Age

Approximately 50% of the respondents had sec-
ondary school education, and 46% had a college or
university education. The majority were married.
The women were asked to self-assess their economic
status. Approximately 93% of the respondents esti-
mated their economic status as average, and a simi-
lar percentage self-assessed their economic status as
below average and above average. Two respondents
did not enter data on economic status. About half
of the respondents were employed (Table 2).

Approximately half of the participants had one
child, 33% had two children, and approximately
16% had three or more children. The total number
of children in the sample of 200 participants was
286. Distribution of the number of children per
participant is presented in Table 3.

More than half of the mothers had a positive
personal experience with vaccination, and about
10% declared that they disagreed. About 28% in-
dicated that people they know had had a negative
experience with vaccination. A very high percent-
age, 38.5%, considered that the childhood vaccines
are not tested enough for safety. On the other hand,
43% of mothers recognized that the vaccines given
to children are for serious diseases. Also, 49% think
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Table 2. Socio-Demographic Characteristics of the
Participants

Characteristics N (%)
Education years <8 years (primary school) 7 (3.5)
9-12 years (secondary school) 101 (50.5)
214 + years 9 (46.0)
Total 200 (100.0)
Marital status Single 3 (1.5)
Married 189 (95.0
Divorced 6 (3.0)
Extramarital union 1(0.5)
Total 199 (100.0)
Economic status Above average 7 (3.5)
Average 185 (93.4)
Below average 6 (3.0)
Total 198 (100.0)
Working status Unemployed 90 (45.5)
Employed 108 (54.5)
Total 198 (100.0)
Participant
Number of children N (%)
1 83 (50.9)
2 54 (33.1)
3 15 (9.2)
4 8 (4.9)
6 3 (1.8)
Total 286 (100.0)

that a decline in vaccination puts children at risk. In
the opinion of 38% of mothers, those parents who
decline to have their children receive recommend-
ed vaccinations put many other people at serious
risk. About 49% were confident in the judgment
of the public health officials who are responsible for
identifying the generally recommended childhood
vaccinations, and only 14% disagreed. The high-
est percentage of mothers, about 62%, agreed that
the state should ensure that every child receives all
vaccines on the vaccination calendar. While about
44% agreed that vaccinations provide major ben-
efits to children, 47% answered: “Neither agree nor
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disagree”. An even higher percentage of the answer
“Neither agree nor disagree”, 58%, related to the
statement that the health benefits outweigh the
health risks. One third of mothers did not agree
that recommended vaccines pose a high risk to the
children being vaccinated. A similar percentage did
not agree that vaccines pose a higher risk of devel-
oping autism, 36%, with a higher percentages for
diabetes mellitus, 43%, and cancer, 48%. In gen-
eral, mothers consider vaccination to be a safe and

effective way to prevent diseases, and that there is
an increase in Bosnia and Herzegovina (BA) in the
number of parents who vaccinate their children in
accordance with the vaccination calendar. For all
the questions, a large proportion of respondents
chose a neutral answer (neither agree nor disagree).
The percentage of that answer for the question
about the connection between vaccination and au-

tism was the highest, 55%. Lastly, 61.3% agreed

Table 4. Distribution of Answers on Vaccination Attitudes Items

Answers

Items gompletely Disagree Nelth.er agree Agree Completely Total
isagree nor disagree agree

N (%) N (%) N (%) N (%) N (%) N (%)
I have a positive experience with vaccination. 16 (8.7) 4(2.2) 63 (34.4) 80 (43.7) 20 (10.9) 183 (100.0)
Many people I know have a negative experience with 9 (4.9) 71 (38.4) 53 (28.6) 41 (22.2) 11 (5.9) 185 (100.0)
vaccination.
Childhood vaccines are not tested enough for safety. 11 (6.0) 33 (18.1) 68 (37.4) 50 (27.5) 20 (11.0) 182 (100.0)
Vaccines are given to children to prevent diseases that 15 (8.2) 64 (34.8) 65 (35.3) 34 (18.5) 6(3.3) 184 (100.0)
are not serious.
Parents who decline to have their children receive 16 (8.7) 26 (14.1) 52 (28.3) 78 (42.4) 12 (6.5) 184 (100.0)
recommended childhood vaccinations put their
children at serious risk.
Parents who decline to have their children receive 12 (6.5) 38 (20.7) 63 (34.2) 62 (33.7) 9 (4.9) 184 (100.0)
recommended childhood vaccinations put lots of other
people at serious risk.
I am confident in the judgment of the public health 6(3.3) 19 (10.4) 67 (36.8) 79 (43.4) 11 (6.0) 182 (100.0)
officials who are responsible for identifying generally
recommended childhood vaccinations.
The state should ensure that every child receives all 12 (6.6) 18 (9.9) 40 (22.0) 84 (46.2) 28 (15.4) 182 (100.0)
vaccines from the vaccination calendar.
Generally recommended childhood vaccinations 7 (3.8) 10 (5.4) 87 (47.3) 71 (38.6) 9 (4.9 184 (100.0)
provide major benefits to the children being vaccinated.
The health benefits of obtaining recommended 6 (3.5) 11 (6.4) 99 (57.9) 46 (26.9) 9 (5.3) 171 (100.0)
childhood vaccinations outweigh the health risks.
Generally recommended childhood vaccinations posea 6 (3.3) 57 (31.7) 89 (49.4) 22 (12.2 6 (3.3) 180 (100.0)
high risk to the children being vaccinated.
Children who receive the generally recommended 10 (5.4) 56 (30.4) 101 (54.9) 14 (7.6) 3 (1.6) 184 (100.0)
childhood vaccinations have a higher risk of developing
autism than children who are not vaccinated.
Children who receive the recommended childhood 13 (7.1) 66 (36.1) 92 (50.3) 9 (4.9) 3 (1.6) 183 (100.0)
vaccinations have a higher risk of developing diabetes
mellitus than children who are not vaccinated.
Children who receive the generally recommended 18 (9.8) 71 (38.6) 88 (47.8) 5(2.7) 2 (1.1) 184 (100.0)
childhood vaccinations have a higher risk of cancer
than children who are not vaccinated.
Vaccines are a safe and effective way to prevent serious 10 (5.5) 16 (8.8) 71(39.0) 73 (40.1) 12 (6.6) 182 (100.0)
diseases.
Parents should have the freedom to decide to vaccinate 15 (8.1) 19 (10.2) 38 (20.4) 66 (35.5) 48 (25.8) 186 (100.0)
their child or not.
In BA there is a general increase in the number of 10 (5.4) 30 (16.1) 80 (43.0) 59 3L.7) 7 (3.8) 186 (100.0)

parents who vaccinate their children in accordance
with the vaccination calendar.




that parents should have the freedom to decide to
vaccinate their child or not. (Table 4)

In order to conduct further analysis, the aver-
age attitude score was calculated from items 1-16,
in a way that higher score indicated a more posi-
tive attitude. The theoretical range was 1 - 5. From
the sample, 157 mothers provided answers to all
16 items. The average attitude score was 3.24
(SD=0.49), which indicates a mostly neutral atti-
tude, with a tendency towards a more positive at-
titude. The minimal score obtained was 1.19, and
the maximum score was 4.77.

To investigate the association between the average
positivity of attitude and other socio-demographic
variables, and variables related to the number of vac-
cines received, Spearman’s rho correlation coefficient
was calculated and is presented in Table 5.

There was no significant correlation between
the average positivity of attitude and the mother’s
age, the number of children, education level and
economic status (p=0.145, P>0.05). Furthermore,
there was no significant difference in the average
positivity of attitude according to the mother’s
working status (Mann—Whitney U test for two in-
dependent groups: U=2596.0; P=0.150).

Table 5. Correlation between Attitude and Socio-
demographic Variables

Socio-demographic 1. 2. 3. 4.

variables . Mother’s Number of Education

Average positivity age children

of the attitude g

1. Mother’s age 0.052 - - -

2. Number of 0.015 0.435° - -
children
Education 0.141 0.204" 0.022 =
Economic 0.144 0.074 -0.003 0.153"

status

"Correlation is significant at the 0.01 level (2-tailed); "Correlation is
significant at the 0.05 level (2-tailed).

Discussion

Vaccination programs have contributed to the de-
cline in mortality and morbidity from various in-
fectious diseases and vaccination is considered to be
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one of the greatest achievements of public health.
Despite all its benefits, vaccination is perceived as
unsafe and unnecessary by an increasing number
of individuals and some organized groups. Vaccine
hesitancy — according to WHO - is defined as the
reluctance or refusal to vaccinate despite the avail-
ability of vaccines. In 2019, WHO declared vac-
cine hesitancy as one out of ten threats to global
health (17). Individuals have been hesitant or un-
sure about vaccination since the first vaccines were
made available. To be successful, vaccination pro-
grams rely on a high uptake level. It is estimated
that less than 5-10% of individuals have strong
anti-vaccination attitudes (18).

However, a more significant proportion could
be categorized as being hesitant regarding vaccina-
tion. Despite the fact that it seems impossible to
quantify precisely the proportion of the popula-
tion that could be categorized as vaccine-hesitant,
experts worldwide acknowledge that there is an in-
creasing trend towards vaccine hesitancy (19). At-
titudes to vaccination can be seen as a continuum
ranging from total acceptance to complete refusal.
Parents’ attitudes about vaccination could result in
vaccination hesitancy. The results of research into
parents’ attitudes towards vaccination conducted
by numerous authors show that parents have both
anti- and pro-vaccination views at the same time,
and that they are not mutually exclusive (7, 8, 9,
10). Our research confirmed this. Additionally, in
this research we obtained the high percentage of the
answer ‘neither agree nor disagree” for almost all
the questions, and this may either be a “hidden do
not know” (i.e., the respondent has no opinion), or
it can mean a neutral opinion (i.e., the respondent
is somewhere between agreeing and disagreeing).
This was especially the case for the statement about
the risk of developing certain diseases, where the
answer “neither agree nor disagree” indicates that
respondent does not have an opinion and/or does
not know. The highest percentage of “neither agree
nor disagree” was expressed for the connection be-
tween vaccination and autism, a lower percentage
for the connection with diabetes mellitus, and the
lowest for cancer. In the media, and especially social
media networks, there is still very often informa-
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tion about the connection between vaccination and
autism, and attitudes of mothers in this survey are
probably influenced by that. Research conducted
by Serpell and Green (20), Evans et al. (21), Woo
et al. (22) and Smailbegovic (23) also highlights the
importance of vaccination risk assessment, and the
relationship between the magnitude of the estimat-
ed risk and the expected benefit (the positive effects
of vaccination).

In our study, more than half of the participants
had a positive personal experience with vaccina-
tion. About 30% of participants claimed that many
people they know had a negative experience with
vaccination. We can question if those are people
they know personally or people “known” through
social media networks. The social media networks
allow lay people to express their opinions, which
then spread at a high speed, and along the way, the
facts about the first author of the statement are lost.
It is often the case that the story of one and the
same “harmful” event is repeated several times, giv-
ing the false impression that there are many such
events. Respondents of different ages, and educa-
tional and employment status did not differ sig-
nificantly in their average scores on the vaccination
attitudes’ scale. Our results confirm this. We did
not find any correlation between the positivity of
attitude towards vaccination and the mothers’ ages,
the number of children, or educational and eco-
nomic status. Research about the Dutch childhood
vaccination program showed the negative attitude
of highly educated parents and health care work-
ers towards future vaccinations (24). Similarly, re-
search from France showed that the vaccine refusal
and delay are frequent among French parents, es-
pecially the more educated (25). Our respondents
expressed a desire to make their own decision about
the vaccination of their children in a high percent-
age, 61.3%. This could potentially lead to a lower
response rate to compulsory vaccination. In this
situation, it is questionable whether parents have
enough professional and credible medical informa-
tion to make an informed choice. A study in eigh-
teen European countries stressed the importance of

the different types of healthcare providers. Parents
who consulted general practitioners were more
hesitant than parents who consulted pediatricians
(26). A lack of trust in mainstream medicine and
underlying conspiracy theories present in the pub-
lic could also contribute to vaccination hesitancy.

In our study, attitude answers are grouped
around the middle, neutral answer, which reduces
variability. With a larger sample and more variabil-
ity in attitude answers and educational level as well,
a certain correlation could emerge.

Considering the high percentage of respondents
who chose neutral, ambivalent responses, further
public health education could be beneficial to de-
velop an understanding of vaccination’s population
benefits, and to develop more positive attitudes to-
wards childhood vaccination. The findings indicate
the need for ongoing work with the population,
through the health service, media and social me-
dia networks, to provide the public with accurate
and validated data on the efficacy of and adverse
reactions to vaccination. The experts have proposed
ways to counter vaccine hesitancy at the popula-
tion level, including transparency in policy-making
decisions regarding vaccination programs, provid-
ing education and information to the public and
health providers about the strictly regulated process
that leads to approval of new vaccines, and diversi-
fied post-marketing surveillance of vaccine related
events. In recent times there have been attempts to
educate children themselves about infectious dis-
eases and vaccination through play. In Australia
they tried it through a card game called Vaxcards
(27). The influence of perceived safety on vaccine
hesitancy has been a finding of several meta-analy-
ses of the scientific literature (28). As a result, ad-
ditional emphasis should be placed on listening to
the concerns, and understanding the perceptions of
the public, to inform communication of risk, and
to incorporate public perspectives in planning vac-
cine policies and programs. The role of health pro-
fessionals is crucial in sustaining the success of vac-
cination programs, so more research is needed to
understand why some health professionals, trained




in medical sciences, still have doubts regarding the
safety and effectiveness of vaccination.

Limitations

A selection bias might be possible because this was
a convenience sample and not a random one. A
social desirability bias is also possible, since survey
respondents tend to answer questions in a manner
that will be favorably viewed by others. Therefore,
it is possible that some of the respondents privately
actually have more negative attitudes than they ex-
pressed in the survey.

Conclusion

This research provides an insight into mothers’
attitudes towards vaccination. The results of the
research did not confirm any effect of the respon-
dents age, their employment status and education
on vaccination attitudes. This research was con-
ducted before the COVID-19 pandemic, and it
will be interesting to follow parents’ attitudes about
vaccination after coping with the pandemic.
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