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Abstract

Background Personal and herd immunity require durability in high vaccination coverage rates, and this mainly depends
on the interaction between parental and service/provider factors.

Aims: The aim of this study was to assess Turkish parents’ knowledge and behaviours concerning childhood vaccination
and their association with familial sociodemographic characteristics.

Methods: A cross-sectional survey, including a questionnaire, was conducted with parents of children aged between 1day
and 120 months.

Results: Of the 903 index children, 881 (97.6%) were up to date for all vaccinations by age. Demographic variables were not
related to belief in protection through vaccination or rejection of obligatory vaccines. Mean age, education level, occupation
of mother (P=0.006, P<0.001, and P = 0.01, respectively) and father (P = 0.002, P< 0.001, and P = 0.006, respectively), average
monthly household income (P < 0.001), and experience of vaccine side-effects (P = 0.02) were associated with knowledge
about optional childhood vaccines. Father’s education level was independently associated with knowledge about optional
childhood vaccines.

Conclusions: Having any experience of vaccine side-effects and parental sociodemographic characteristics, especially
father’s education level, affect Turkish parents' knowledge of childhood optional vaccines.
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Introduction

Vaccination is one of the main preventive measures in
national public health policies. Over the last few decades,
newer vaccines have been rapidly added to the Turkish
national immunization programme and are provided
free and without obligation by the Ministry of Health (1).
Except for optional vaccines [rotavirus, meningococcal,
human papillomavirus (HPV), and influenza virus],
the Turkish national immunization programme offers
vaccines that protect against most of the vaccine-
preventable diseases typically addressed by equivalent
programmes in developed countries (2,3).

According to Ministry of Health data, very high
vaccination coverage rates of 96-97% were reported for
the vaccines in the national immunization programme in
2012 [for diphtheria, tetanus, acellular pertussis vaccines
(DTaP)-1-2-3, measles, mumps, rubella (MMR), 7-valent
pneumococcal conjugate vaccine (PCV7) and hepatitis
B (HBV)-1-2-3] (4), enough to achieve herd immunity
for these diseases, and thus protect even unvaccinated
children.

Recommending optional vaccines is considered an
integral part of the health services provided in paediatric
clinics. While ensuring that all babies are up to date with
their compulsory immunizations, counselling can give

parents the choice of accepting one or more optional
vaccines (5). The coverage for optional vaccines may vary
in different populations for various reasons, such as low
awareness and the perceived costs of obtaining these
vaccines (6).

Turkey’s geographical position, its close proximity
to countries in a state of war and with low vaccination
coverage, and receiving extensive immigration always
raises the possibility of a reintroduction of formerly
eradicated vaccine-preventable diseases such as polio
(7). In addition to these epidemiological risks, parents’
negative perceptions and attitudes and lack of knowledge
regarding immunization may gradually lower the
high vaccination rates achieved so far. In different
populations, under-vaccination has been shown to be
related to inadequate immunization services and parental
knowledge, attitudes and concerns (8,9).

In order to sustain high vaccination coverage rates
and to maintain positive family attitudes towards
vaccination, vaccination interventions must be targeted
on the basis of areas of interest, such as parents’
knowledge, attitudes and beliefs or levels of hesitancy, in
addition to how parents assess vaccination (10).

The aim of this study was to assess the current
knowledge and behaviours of Turkish parents
concerning childhood vaccines and vaccination, and
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to demonstrate the associations between vaccination
status, belief in the protective effects of vaccination,
parental thinking regarding rejected childhood vaccines,
knowledge concerning childhood optional vaccines and
sociodemographic characteristics.

Methods

This cross-sectional survey of a non-randomized sample
of 903 parents (57% of 1560 eligible parents) was carried
out at paediatric outpatient clinics (paediatrics, paediatric
infectious diseases, and well-child care) in Gazi University
Hospital between 1 January and 31 December 2014. Data
for the study were based on interviews with parents of
index children aged between 1 day and 120 months at the
time of the study, and who consented to participate while
attending for various medical reasons. The interviews
were conducted by 2 specialists in paediatric infectious
diseases, who also explained the medical terms involved.
The vaccination status of the index children was
determined by checking written vaccination records or
on the basis of parental declarations if no such a card was
available, and this was later compared with the digital
records of the hospital.

The study questionnaire included open and closed
questions. Some items in the survey were drafted by
modifying similar, previously published surveys (11-14).
In addition to general demographic variables (age and sex
of index children; age, level of education and occupation
of both parents; average monthly household income) and
underlying disease of index children, the questionnaire
also enquired into parents’ knowledge and behaviours
concerning vaccines (whether vaccines were thought
to be protective, whether any vaccines in the national
immunization programme were unacceptable, whether
the optional vaccines were known, which optional
vaccines had been administered, whether any adverse
reactions related to vaccines had been experienced, and
from which person/setting the caregivers first seek
assistance in the event of adverse reactions during
vaccination).

In order to assess belief in the protective effects of
vaccination, caregivers were asked if they thought the
vaccines were protective or not, and their answers were
scored on a 5-point Likert-type scale. Answers ranged
from “yes, certainly” to “no, certainly not”.

In order to assess attitudes to routine vaccines,
caregivers were asked whether there were any
unacceptable vaccines for their child in the national
immunization programme. Answers on a 5-point Likert-
type scale ranged from “There is no routine vaccine that
I refuse to use for my child(ren)” to “I refuse to vaccinate
my child(ren) with any of the routine vaccines”. In order
to assess knowledge of optional vaccines, caregivers
were asked whether there were any optional vaccines
not included in the national immunization programme
that they could pay for and have their children vaccinated
with. Answers ranged from “Yes, I certainly agree” to “No,
I certainly do not agree” on a 5-point Likert-type scale.

Children’s vaccination status was defined as
completely immunized if they had been immunized up
to age and partially immunized if they had missed at
least 1 of the vaccines in the programme. Children in our
study who had not received either hepatitis A or varicella-
zoster vaccines were nonetheless regarded as completely
immunized because the majority of the children were
older than the recommended age for these vaccines.

Verbal informed consent was obtained from all
parents. Approval was granted for the study from
the Institutional Ethical Committee of the Faculty of
Medicine, Gazi University. The patient’s identity and
other personal information were kept confidential at data
analysis by using unique codes for each patient.

Data were analysed using SPSS, version 16.0. The
Kolmogorov-Smirnov test was used to verify that
continuous variables were normally distributed.
Continuous variables were expressed as mean and
standard deviation (SD) or median (minimum-
maximum), and categorical variables were expressed
as percentages. The independent samples t-test was
used for continuous variables and the chi-squared test
for categorical variables. Those variables identified as
significant for possession of knowledge of optional
childhood vaccines at univariate analysis (sex of child
and parent, education level of mother and father, and
presence of any experience of vaccine side-effects) were
included in binary logistic regression analysis in order
to explore independent associations with knowledge of
these vaccines (the answers to the parental knowledge
of optional childhood vaccines on the 5-point Likert-type
scale were grouped into 2 in this analysis: “yes, I certainly
agree” and “ yes I agree” were included in 1 group and
the rest were included in the other group). Statistical
significance was set at P < 0.05.

Results
Participants

We surveyed 903 parents for this study. Most were from
the Paediatric Infectious Diseases clinic (n = 567, 62.8%)
and were mothers (n = 651, 72.1%).

Personal characteristics of the children investigated

Characteristics of the index children and parents are
shown in Table 1. The median age was 36 months (range
6 days to 120 months). There were 470 male children
(52.0%) and 433 females (48.0%), a male to female ratio
of 1.08. We found that 135 children (14.9%) had a chronic
disease, the most common being immunodeficiency (n
= 23, 2.5%). Most of the caregivers involved in the child’s
vaccination were mothers (n = 507, 56.1%). The mean ages
of mothers and fathers was 32.2 (SD 6.2) and 35.7 (SD 6.4)
years, respectively. The majority of mothers and fathers
had graduated from secondary or high school (n = 450,
49.8% and n = 477, 52.8%, respectively). Average monthly
household incomes mostly fell into the highest category
(> 4000 TL/month) (n = 274, 30.3%). Nearly half (54.2%)
of the families had average monthly incomes above
the rural poverty threshold, while 30.3% were over the
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poverty threshold for whole of Turkey determined by the
Turkish Statistical Institute (15).

Table 1. Characteristics of the index children and parents
Characteristic No. %

Median age of children (months) (range) 36 (0.2-120)

Male 470 52.0
Female 433 48.0
Mother 507 56.1
Father 17 1.9

Mother & father 372 41.2

Other (grandmother, uncle, etc.) 7 0.8

Elementary school 84 9.3
Secondary/high school 450 49.8
University 369 40.9
Matemalocowpation
Housewife 558 61.8
Public official 260 287
Self employed 1 4.5
Doctor/nurse 44 4.8

Elementary school 71 7.8

Secondary/high school 477 52.8
University 355 39.3

Patermalocowpation

Manual 245 27.1
Public official 349 38.6
Self employed 297 32.8
Doctor 12 1.3

<1000 171 18.9
1000-3000 242 26.8
3001-4000 216 23.9

> 4000 274 30.3

Immunizationstatus of ndex children

Completely immunized 881 97.5
Partially immunized 22 2.4
Unimmunized 0 0

Immunodeficiency 23 2.5
Chronic heart disease 8 0.9
Chronic lung disease 17 1.9
Renal disease 10 11
Diabetes mellitus 3 0.3
Other® 74 8.2
None 768 85.0

1 US$ = 2.6 Turkish lira (TL).
*Includes congenital metabolic/neurometabolic disorders, other endocrinopathies,
neurological disorders, etc.

There were no unvaccinated children, but 22 (2.4%)
were only partially immunized. Reasons cited for
partial immunization were wishing the child to acquire
immunity through natural infections (n = 8, 36.3%), lack
of interest (n = 6, 27.2%), thinking that vaccination causes
serious side-effects (n = 4, 18.1%), believing vaccination
to be useless (n = 3, 13.6%), and thinking that vaccination
causes illness (n = 1, 4.5%). No statistically significant
association was observed between the immunization
status of the index children and the characteristics of
the study population (age of the index children and their
parents, gender and underlying diseases of the index
children, education level and occupation of both parents,
and average monthly household income of the family).

Knowledge and beliefs of parents regarding
childhood vaccines and vaccination

Most parents (n = 859, 95.1%) reported believing in
the protective effects of vaccination. No statistically
significant association was determined between belief in
vaccination’s protective effects and the characteristics of
the study population (P > 0.05).

In our study population, 2.7% (n = 25) of parents
considered one or more vaccines in the childhood
national immunization programme unacceptable.
Levels of rejection of hepatitis B (n = 13, 52.0%), Bacillus
Calmette-Guérin vaccine (BCG) (n = 10, 40.0%), hepatitis
A (n = 10, 40.0%), diphtheria, tetanus, acellular pertussis,
inactivated polio, Haemophilus influenza type B vaccine
(DTaP-IPV-Hib) (n = 10, 40.0%), MMR (n = 9, 36.0%),
varicella (n = 8, 32.0%), and oral polio vaccine (OPV) (n =
7, 28.0%) were all similar. No association was determined
between the characteristics of the study population and
parental thinking regarding unacceptable childhood
vaccine(s) (P > 0.05).

Two-thirds of parents (n = 602, 66.6%) knew about
optional vaccines. Of these, 33.4% (n=302) had their
children inoculated with optional vaccines. Influenza (n
= 97, 32.1%) and rotavirus (n = 94, 31.1%) were the mostly
popular and implemented vaccines. Three hundred
one (33.3%) parents were completely uninformed about
optional vaccines, and 78.7% (n = 237) of these felt that
health-care professionals, especially doctors, should have
informed them about optional vaccines. The relationship
between the characteristics of the study population and
parental knowledge of the optional vaccines is shown
in Table 2. While the median age of the index children
was not associated with knowledge of optional childhood
vaccine(s), the mean ages of the mothers and fathers were
statistically significantly correlated with such knowledge
(P = 0.006 and P = 0.002, respectively). Parents’ education
level, occupation of mothers and fathers, average monthly
household income and any experience of vaccine side-
effects were also statistically significantly correlated
with knowledge of optional childhood vaccines (Table 2).

Regression analysis showed that the father'seducation
level was independently associated with knowledge of
optional childhood vaccines (Table 3). Fathers who had
graduated from secondary/high school had a 1.8-fold
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Relations between the characteristics of the study population and parental knowledge of optional childhood vaccines

Characteristic
Median age of index children (years) mean (SD) 3.5 (2.8)
Mean (SD) age of fathers 36.2 (6.3)
Mean (SD) age of mother 32.6 (6.1)
No.

Male sex in index children 310
Chronic diseases in children

Present 89

Not present 513
Education level of mother

Elementary school 2

Secondary/high school 314

University 286
Occupation of mother

Housewife 346

Government official 196

Self-employed 26

Doctor/nurse 34
Education level of father

Elementary school 1

Secondary/high school 316

University 285
Occupation of father

Manual 143

Public official 249

Self employed 200

Doctor 10
Average monthly household income (TL)*

<1000 85

1000-3000 161

3001-4000 137

> 4000 219
Rejection of any childhood vaccine

Yes 16

No 586
Experience of vaccine side-effects

Present 550

Not present 52

Optional childhood vaccines known

No P-value
3.4(3.0) 0.81
34.8(6.5) 0.002*
31.4 (6.4) 0.006"
% No. %
66.0 160 34.0 0.63
0.84
14.8 46 15.2
85.2 255 847
< 0.001"
0.3 2 0.6
52.1 216 717
475 83 275
0.01"
57.4 212 70.4
32.5 64 21.2
43 15 4.9
5.6 10 3.3
< 0.001"
0.1 1 0.2
52.4 230 76.4
473 70 23.2
0.006"
237 102 33.8
413 100 33.2
332 97 32.2
1.6 2 0.6
<0.001"
14.1 86 28.5
26.7 81 26.9
227 79 26.2
36.3 55 18.2
0.77
64.0 9 36.0
66.7 292 33.3
0.02*
913 261 867
8.6 40 13.2

SD = standard deviation.
41 US$ = 2.6 Turkish liras (TL).
*Statistically significant (P < 0.05).

Regression analysis of associations between population
characteristics and parental knowledge of optional childhood
vaccines

Independent Oddsratio 95% confidence P
parameter interval
Education level of fathers 0.03
Elementary school Reference
Secondary/high school 1.8 1.050-3.138
University 4.1 2.185-7.809

greater knowledge of optional childhood vaccines and
university graduate fathers a 4.1-fold greater knowledge
compared to fathers who had graduated from elementary
school.

Adverse events and medical information

Adverse events caused by any vaccine were reported by
811 (89.8%) parents. The most common adverse event
was fever (n = 670; 74.1%), followed by local reactions (n =
456, 50.4%) and irritability n = 257; 28.4%). The first place
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where caregivers sought information about vaccinations
and adverse reactions when these occurred during
vaccination were the paediatrician (n = 456, 50.4%),
followed by the family physician (n = 296, 32.7%), the nurse
who administered the vaccine (n = 112, 12.4%), the internet
(n = 21, 2.3%), and finally parents of other children who
may have experienced similar side-effects (n = 3, 0.3%).

Discussion

This study represents an evaluation of Turkish
parental beliefs, knowledge, attitude, and behaviours
toward childhood vaccines and vaccination. The study
population exhibited a slightly higher percentage of
immunization than the Turkish national data reported
by the Ministry of Health for each vaccine (4). This may
be associated with the city, Ankara, where the study was
performed. Ankara is the capital of Turkey, and health
care services are more available and caregivers’ education
levels are higher than the average national values. The
parents in the study population were generally young
adults, and most were educated to secondary/high school
level or above. Occupation of both parents, and older
parental age, education level and family income were
associated with parental knowledge of optional vaccines.
We believe that a certain level of economic status and
knowledge and understanding of vaccines and their
benefits are important if a vaccine involving additional
costs is to attract the interest of parents. Data concerning
optional vaccines are scarce in the Turkish-language
literature, and the results of this study are particularly
significant from that perspective. Logistic regression
analysis showed that levels of paternal knowledge of
optional vaccines increased in line with education level.
However, that association did not apply to mothers.
In Turkey it is mostly mothers who are responsible for
child care. Similarly, among the caregivers in this study
it was predominantly mothers who were involved in
the children’s vaccinations. Strikingly, however, fathers
still desired to receive information about vaccination.
This may be attributed to the sociocultural structure
in Turkey, which may impact on vaccination coverage
because of fathers’ roles in decision-making on behalf
of all family members. Previous experience with any
vaccine side-effects was also associated with knowledge
concerning optional childhood vaccines. It is likely that
such experience may have resulted in hypervigilance on
the part of caregivers, so they were anxious to learn more
about the subject.

Influenza and rotavirus vaccines were the most
frequently administered optional vaccines in this study.
Although no nationwide data are available, similar
coverage rates to those in our study have been reported
in previous research. Gunduz et al. (16) reported levels
of 8.8% for influenza and 37% for rotavirus vaccinations
among a Turkish study population. Camurdan et al.
reported an influenza vaccination rate of 50% among
diabetic children (17). In a 2014 study from Hong Kong,
which has immunization coverage rates for mandated
vaccines similar to those in Turkey, the coverage rate

for seasonal influenza vaccine was 15%, lower than
in our study (3). In the present study, parents with no
knowledge about optional vaccines felt that health care
professionals should have informed them. Similarly,
Bardenheier et al. reported that not having received a
doctor’s or health department recommendation for the
Hep A vaccine was cited as the factor most strongly
associated with not receiving that vaccination (18). In a
previous Turkish study (16), parents of children who did
not receive the influenza vaccine tended to believe that
vaccination was not essential, rather than citing a lack of
recommendation.

Most of the index children (97.6%) in this study
were up-to-date for all vaccinations. Only 27% of the
respondents declared an unwillingness to vaccinate
their children with one or more of the routine vaccines
in the national immunization programme. These low
percentages made it impossible to determine statistically
significant associations with familial sociodemographic
characteristics. In contrast, nearly12%of American parents
have been reported to refuse at least one recommended
childhood vaccine (14). The American Academy of
Pediatrics advises physicians to respond to vaccine
refusal by respectfully listening to parents’ concerns
and discussing the risks associated with nonvaccination
(19). For partially immunized children, although routine
vaccines are provided free of charge by the government,
other costs such as transportation may account for
children not being up-to-date for all vaccinations. Parental
uncertainty regarding the importance of immunization
may have resulted in undervaccination, and such anxiety
also needs to be alleviated with adequate information
(20). Providing better information for parents (9), mass
immunization campaigns and proper vaccine delivery
systems all play an important role in vaccination uptake
in other countries (21). Parents may prefer disease-
induced immunity to vaccination (22). In our study, no
specific vaccine was the subject of particular reluctance,
while some vaccines, e.g. measles, HBV and influenza,
have been unpopular owing to safety concerns in some
parts of the world (23,24).

Most of the index children in this study were healthy.
No association was determined with immunization
status. Excepting cases of valid medical contraindications
for immunization, as well as children who are too young
to be vaccinated or whose vaccinations could not reach
adequate efficacy and effectiveness, unvaccinated
children are not only more prone to vaccine-preventable
diseases but may also transmit these diseases to other
individuals (13). Children with chronic diseases therefore
need to be carefully evaluated in terms of vaccination.

Theparentsinthisstudy generally agreed thatvaccines
protected their children against vaccine-preventable
diseases; nevertheless, family sociodemographic
characteristics were not associated with the decision to
vaccinate. Gust et al. observed that their study population
generally believed in the protective effect of vaccines, but
parents in the lowest income category and parents with
lower levels of education exhibited a significantly lower

455



Research article

EMH]J - Vol. 24 No. 5 — 2018

level of belief in the protective value of vaccines than
parents in other categories (12). Characteristics such as
parental age, education and family income have been
associated with belief in the protective properties of
vaccination in other studies (19,20,22,23,25,26).

A history of vaccine-related adverse events was
reported by almost 90% of parents. Such events may
be expected to occur more frequently as vaccination
coverage levels increase (12). An increased frequency
of vaccine-related adverse events may result in the
global perception that vaccines are hazardous, despite
continued improvements in vaccine safety (11). Incorrect
information given by, or a mistrust of, health professionals
may lead to refusal of immunization (27). Nevertheless,
paediatricians and family physicians were reported to
be the most trusted sources of information regarding
vaccines and vaccinations in this study. Unfriendly or
disrespectful attitudes and behaviour toward mothers on
the part of health workers in developing countries have
frequently been cited as discouraging the vaccination of
children (8). Physicians are a most important source of
reliable information regarding vaccines and vaccination,
and good communication with concerned parents to
provide them with the information required is therefore
particularly important (28). Some populations may place
greater trustin otherindividuals or systems thanin health
care professionals (29). Some people obtain information
from other sources such as family, friends and the
internet (11), which may result in the dissemination of
uncontrolled information without editorial control or
peer review (12). Our study population reported resorting
less to the media and internet for information, in
agreement with Serpell et al. (9).

Funding: None.

Competing interests: None declared.

The findings of this study should be interpreted
in the light of a number of limitations. The findings
may not represent all Turkish parents: this was a cross-
sectional study and the study population was sampled
from health clinics. The study population therefore
consisted of caregivers who were least able to travel to
a hospital. The study was not designed to evaluate the
reason(s) for partial immunization, or which measures
might be taken to resolve problems identified in it. It also
did not evaluate the presence of any underlying parental
disease, the characteristics of siblings or parental attitude
towards combination vaccines, all of which may influence
parental decisions, perceptions and attitudes concerning
vaccination. The age range of the children was also
very wide. This may have resulted in inconsistencies
in recalling vaccine-related experiences, especially
among the parents of older children. Additionally,
nonsignificant associations were determined between
children’s immunization status, parents’ beliefs in the
protective effects of vaccinations and the demographic
characteristics of the study population due to the
disproportional distribution of the groups. A larger study
population and a multicentre design may have elicited
more homogeneous population characteristics.

In conclusion, this study may represent a useful
source of information concerning Turkish parental
beliefs, knowledge, attitudes and behaviours toward
childhood vaccination. Vaccination coverage in this study
was similar to national levels, although some important
demographic variables differed somewhat from national
averages. Parents’ sociodemographic characteristics,
and particularly paternal education level, were shown
to affect knowledge of optional vaccines in the Turkish
population.

Connaissance parentale des vaccins et comportements a cet égard : étude de familles

turques

Résumé

Contexte : L'établissement d'une immunité personnelle et collective nécessite que les taux de couverture vaccinale
demeurent durablement élevés, ce qui dépend grandement de I'interaction entre les parents et les services/prestataires
de vaccination.

Objectifs : La présente étude avait pour objectif d’évaluer les connaissances et les comportements des parents turcs
en termes de vaccination durant l'enfance, ainsi que leur association avec les caractéristiques socio-démographiques
familiales.

Méthodes : Une étude transversale, incluant un questionnaire, a été menée aupreés des parents d’enfants dont l'age était
compris entre 1 jour et 120 mois.

Résultats : Sur les 903 enfants index, 881 (97,6 %) étaient a jour pour toutes les vaccinations par groupe d’age. Les
variables démographiques n’étaient pas liées au fait de croire a une protection induite par la vaccination ou a un rejet
des vaccins obligatoires. L'age moyen, le niveau d’éducation, la profession de la mere (p = 0,006, p < 0,001, et p = 0,01,
respectivement) et du pere (p = 0,002, p < 0,001, et p = 0,006, respectivement), le revenu mensuel moyen du foyer (p
< 0,001), et des antécédents d’effets secondaires des vaccins (p = 0,02) étaient associés a une connaissance des vaccins
facultatifs pour les enfants. Le niveau d’éducation du pére avait une association indépendante avec la connaissance des
vaccins facultatifs pour les enfants.
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Conclusions : Les antécédents d’effets secondaires liés aux vaccins ainsi que les caractéristiques socio-démographiques
parentales, notamment le niveau d’éducation du pere, influencent les connaissances des parents turcs en termes de
vaccins facultatifs pour les enfants.
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