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Abstract The objective of this study was to investigate the
parents’ attitudes towards and identify the possible factors
associated with pandemic HINI1 vaccine uptake that was
recommended to children between 6 months and 5 years of
age. A questionnaire exploring the attitudes of parents to
HINI1 vaccine was given to parents of children 6 through
60 months of age attending to Akdeniz and Gazi University
Hospitals’ well-child departments between 15 November
2009 and 15 January 2010. The questionnaire included
questions on demographic characteristics, parental percep-
tion of the severity of the pandemic, the presence of anyone
in their environment who suffered from pandemic influen-
za, their decision on whether or not to vaccinate their child,
the factors that influenced them during decision-making
process and possible factors that might have influenced the
opponents of their decision. Those who accepted to get
their children vaccinated got it immediately, free of charge.
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Out of 611 parents who responded the questionnaire 226
(36.7%) had their children vaccinated. Parental education
period of less than 12 years, not being a close relative of a
health care worker, not having a relative who suffered from
the disease, having a child younger than 36 months, being
influenced by the relatives’ opinions or from the politicians
or from the media all decreased vaccine acceptance. Factors
that were most significantly associated with vaccine refusal
were thinking that the pandemic was exaggerated (OR 9.44,
95% CI 4.28-20.82) and believing that other preventive
measures were more effective than HINI1 vaccine (OR
15.61, 95% CI 7.37-33.08). Lessons learned from influenza
HIN1/2009 pandemic may help national authorities, health
care providers and media on how to keep the public well
informed and find ways of better risk—benefit communica-
tion with the parents on vaccines.
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Introduction

On 11 June 2009, the World Health Organization (WHO)
declared the global spread of a novel influenza A (HIN1)
pandemic. As of 1 August 2010, worldwide, more than 214
countries and overseas territories or communities have been
reported to have confirmed cases of pandemic influenza
HINTI 2009, including over 18,449 deaths [41]. In Turkey,
a country that has nearly 74 million inhabitants, 656 deaths
have occured due to influenza A (HIN1) during the
pandemic.

After the procurement of monovalent pandemic HINI
vaccine, the Turkish Ministry of Health started vaccination of
target groups in November 2009. Initially, the focus was
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primarily on healthcare workers, children between the ages of
6 months through 5 years, pregnant or postpartum women,
and people with underlying chronic health disorders. As more
HINI vaccines became available, all child age groups as well
as the general public were offered the vaccine. Vaccines were
funded by the state and provided to the vaccinees at no cost.
Vaccination was not mandatory for any of the groups.
Although the government originally contracted with different
vaccine companies for 44 million doses of pandemic vaccines,
only 3 million doses could be administered.

Even though the good safety and immunogenicity
profiles of pandemic vaccines have been acknowledged
many times by international and national organizations,
professional groups and scientific communities, their
potential adverse effects have gathered much media
attention in Turkey [3, 6, 12-14, 16, 19, 39]. Squalene-
containing adjuvants have especially been largely debated
and continuously questioned. In addition to some medical
doctors and people dealing with alternative medicine, high-
level politicians (including the prime minister and former
health minister) were also involved in the discussions, and
explained their own reasons for not getting the vaccine, on
TV channels and newspapers.

Many countries ended up with low pandemic HINI1
vaccine coverage rates [4, 31, 32, 38]. So far, several studies
have been published about the public response to these
vaccines and factors that might have led to low vaccination
rates [18, 25, 32, 35, 38]. Many of them searched intention
to get the vaccine before vaccines were available and found
that perception of the public about the severity of the
pandemic or the disease, the cultural characteristics of
eastern and western societies, different media coverages of
pandemic vaccines according to political leanings of media
groups, concerns about vaccine safety, health provider
characteristics, or not receiving seasonal influenza vaccine
had an effect on low vaccine coverage rates [10, 18, 26].
Most of those studies also emphasized that whether intention
to get the vaccine would translate to behavior was not
known then [8]. Recently, a limited number of studies have
been published on parental attitudes towards pandemic
vaccines when the vaccines were readily available [25, 37].
The aim of this study was to investigate the parents’ attitudes
and identify the possible factors associated with pandemic
HINI vaccine refusal that was recommended to children
between 6 months and 5 years of age in Turkey.

Materials and methods
Participants

This study was conducted in well-child departments of two
university hospitals (Gazi and Akdeniz University). Both
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departments serve to follow-up healthy children and
vaccination of all children either healthy or in the risk
groups, between 0 and 60 months of age.

Between 15 November 2009 and 15 January 2010,
parents of all children 6 through 60 months of age were
recommended to get their children vaccinated against
pandemic influenza A/HIN1. Those who approved to get
their children vaccinated got it free of charge. A ques-
tionairre was given to the parents regardless of whether
they approved or refused the implementation of the vaccine
to their children.

Questionnaire

The questionnaire included 14 questions on the following
items: (a) demographics (b) parents’ perception on how
pandemic flu can be prevented, (c) the presence of anyone
in their environment who suffered from the pandemic, (d)
whether they approve the immunization of their child
against pandemic influenza, or not, (e) the factors that
influenced them about their decision on approving or
disapproving the vaccine (this question included a list of
possible factors with a 3 point scale as “very much”,
“somewhat”, or “none” for each item), (f) whether the
programs on media, statements of the politicians, or the
opinions of their relatives had effected their attitude
towards vaccination (this question also had a three-point
scale as above), and (g) in their opinion what possible
factors might have influenced the others who just think the
opposite decision is right (this question was asked
regardless of the acceptance or refusal of the vaccine by
the parent).

Statistical methods

The data were analyzed using the statistical package SPSS
13.0 for Windows (SPSS Inc., Chicago, IL, USA).
Continuous variables are presented as mean+SD, categorical
variables are presented as%. In statistical analysis, chi-square
test and logistic regression were performed to assess the
independent effects of the predictors on acceptance of
HINI1 vaccination. Statistical significance was considered
as p<0.05. For backward binary logistic regression,
analysis factors that may decrease the acceptance of
vaccine were evaluated by two models. In model ,1 the
demographic factors were accepted as the risk factors for
vaccine disapproval (i.e., parents younger than 35 years of age,
parental education span less than 12 years, not having a close
relative who is a health worker, age of the child <36 months,
female child and having no close contact that had had
the disease). In model 2, social factors such as being
influenced by the news on the media, or from the
attitudes of the politicians or the relatives, thinking that
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the measures other than vaccination are more effective
for preventing the disease, and believing that the
intensity of the pandemic is exaggerated were accepted
as the risk factors for vaccine refusal.

The study was approved by the ethics committee of Gazi
University.

Results

Of 611 children, between the ages of 6 to 60 months, whose
families accepted to participate in the study 304 (49.7%)
were male and 307 (50.3%) were female. Families of 226
(36.9%) accepted the vaccination of their children with
pandemic HIN1 vaccine. The median age of the children
was 18 months (range 6—60 months). The mean ages of the
mothers and fathers were 30.6+£5.0 and 33.84+5.5 years,
respectively. A total of 131 (21.2%) parents stated that there
were at least one person around them who suffered from the
pandemic, most of them (44.6%) being the colleagues from
workplace.

The demographic characteristics of the families with
regard to vaccination status are summarized in Table 1.
Parental education period of less than 12 years (p=0.002),
or not being a relative of a health care worker (p=0.011)
increased the refusal of the vaccine nearly twice. Having a
child younger than 36 months (p=0.012, OR 1.81, 95% CI
1.14-2.89) and not having a relative who suffered from the
disease (p=0.043, OR 1.55, 95% CI 1.04-2.38) were also
associated with vaccine refusal.

Parental responses to questions about social factors that
might have effected the acceptance of the vaccine are
summarized in Table 2. The families who expressed that
they were influenced by the relatives’ opinions were nearly
four times and from the media or politicians were nearly
five times more likely to refuse the vaccine for their
children (p 0.0001). Most dramatic falls in the vaccine
acceptance rates were seen in the children of the parents
who thought that the severity of the pandemic was
exaggerated (p=0.0001, Odds Ratio 9.44, 95% CI 4.28—
20.82) or who considered measures (like washing the
hands, keeping away from crowded places, etc.) other than
vaccination were more effective for preventing the disease
(»=0.0001, odds ratio 15.61, 95% CI 7.37-33.08).

Parents of the children who accepted or refused the
vaccine were asked to rate a list of factors (on a three-point
scale) that had affected them while deciding on the vaccine.
Their responses are summarized in Table 3. Severity of the
pandemic, physician’s recommendation on favor of the
vaccine, and confidence on the effectiveness of the vaccine
were the three most highly rated factors by the parents who
approved the vaccine. Those parents who refused the
vaccine most commonly stated that they were afraid of

the adverse effects, measures other than vaccination can be
more effective in averting the disease and that they did not
believe there is a pandemic.

In order to reflect different views from the perspective of
the society, we asked the parents what possible factors
might have affected the opponents of their decision. The
answers to this question are summarized in Table 4. Parents
who accepted to get their children vaccinated thought that
the others who did not accept it were either very much
concerned about the side effects (37.8%), or were influ-
enced by the media (24.4%) or they were ignorant about the
vaccine (17.8%). On the other hand, parents who rejected
the vaccine stated that the families who accepted the
vaccine were wrongly believing that vaccination was the
best way of protection (33.6%), they were exaggerating the
pandemic (21.4%), or they were ignorant about the vaccine
(19.5%).

Discussion

Vaccines are the most effective and easy way of protecting
against certain diseases. It is the parents who decide
whether their children will get a vaccine or not. It has been
previously shown that as their level of education and access
to information increase, parents are more willing to
question the vaccines and medications that are offered to
their children and want to participate more in the decision-
making process [27]. Their attitudes are also known to be
influenced by medical and social factors.

Although pandemic HIN1 vaccines were safe and
effective, immunization rates remained low across all
countries, including Turkey [31, 32, 34, 38]. According to
the Turkish Ministry of Health, pandemic vaccine coverage
among children younger than 14 years of age remained at
3.1%. Demographic characteristics of the families largely
contributed to vaccine acceptance or refusal, even during a
pandemic period. In our study group, parents were more
likely to vaccinate older children. This may either be
caused by parental perception about younger children being
more prone to vaccine side effects or the belief that it is
easier to keep younger children at home. As the child grows
older, the frequency of attending to nursery increases which
may in turn change the parent’s perception about the
vulnerability of the child to the disease. A study carried
out in Canada, on barriers to vaccination of the children,
showed that parental beliefs including babies are too small,
immature, or fragile to handle immunizations might have an
effect on low vaccine coverage rates [24]. On the other
hand, age-specific seasonal influenza vaccine coverage
rates of children aged between 6 and 59 months in the
USA during 2008-2009 have revealed a low coverage rate
among children who were older. This difference was
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Table 1 Pandemic HIN1 vaccine accaptance and refusal according to different demographic factors

Demographic characteristics Accepted the vaccine% () Refused the vaccine% (n) Univariate p Multivariate
P I} CI 95%

Mother’s age (years)

18-34 (n=467) 34.3 (160) 65.7 (307) 0.008 0.748

>35 (n=144) 45.8 (66) 54.2 (78)
Father’s age (years)

18-34 (n=339) 33.0 (112) 67.0 (227) 0.017 0.457
>35 (n=272) 41.9 (114) 58.1 (158)
Mother’s education

<12 year (n=315) 22.2 (70) 77.8 (245) 0.0001 0.002 2.02 1.29-3.17
>12 year (n=296) 52.7 (156) 47.3 (140)
Father’s education

<12 year (n=253) 20.2 (51) 79.8 (202) 0.0001 0.002 2.10 1.32-3.34
>12 year (n=358) 48.9 (175) 51.1 (183)

Having a health worker relative

Yes (n=77) 67.5 (52) 32.5 (25) 0.0001 0.011 2.09 1.20-3.64
No (n=534) 32.6 (174) 67.4 (360)

Age of the child (months)

6-12 (n=235) 31.1 (73) 68.9 (162) 0.002 0.012 1.81 1.14-2.89
13-24 (n=207) 34.8 (72) 65.2 (135)

25-36 (n=64) 40.6 (26) 59.4 (38)

37-60 (n=105)* 52.4 (55) 47.6 (50)
Any relative who got the disease

Present (n=131) 49.6 (65) 50.4 (66) 0.001 0.043 1.55 1.04-2.38
Absent (n=480) 33.5 (161) 66.5 (319)

Gender of the child

Girl (n=307) 32.6 (100) 67.4 (207) 0.029 0.029 1.50 1.05-2.16
Boy (n=304) 41.4 (126) 58.6 (178)

Total (n=611) 37.0 (226) 63.0 (385)

? Group that causes the significant difference CI confidence interval

attributed to the more frequent physician visits of the
infants which may result in a higher chance of completing
the vaccine series [5].

Our results, like many others, have revealed that children
of parents with a higher educational level were more likely
to be vaccinated [7, 11]. This may be due to a more
effective risk—benefit communication between the health
care staff and the more educated parents, about personal
risks versus the safety and effectiveness of the preventive
maneuver [29]. Parents with a higher education may also be
more prone to accept scientific knowledge instead of non-
expert opinions on the media. Vaccine uptake of children
with parents who have a health care worker friend or
relative was higher. Since access to pandemic vaccines was
made very easy to the general public, this difference is
unlikely to result from the barriers in obtaining the vaccine.

Many others have shown that concerns about vaccine
safety is the most important risk factor for low vaccine
acceptance [10, 18, 22]. Parents who refused the vaccine
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have stated their fears during the study. Also, those who
accepted the vaccine rightly emphasized that parents who
refused the vaccine were afraid of the side effects. Such
fears about vaccine safety may lead to dramatic falls in
vaccine acceptance rates. The decrease in vaccine coverage
rate of whole cell pertussis vaccine in Japan due to
concerns about encephalopathy, low MMR acceptance rates
due to rumors about autism, and low uptake of hepatitis B
vaccines containing thiomersal are well-known examples,
some of which even led to outbreaks [15, 20, 23, 27]. The
same association between parental fears and low uptake of
seasonal inluenza vaccine is also shown [1, 8].

While seasonal influenza vaccines were in use for
several years, for certain risk groups in Turkey, their
adverse effects were not questioned as much as the
pandemic ones. Since many news on the media laid
emphasis on allegedly “fast-track approval” of the vaccine,
which was though not faster than the seasonal ones,
possibly the public was predisposed to pay more attention
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Table 2 HINI vaccine uptake according to social factors
Social factor Accepted the vaccine% (n) Refused the vaccine% (n) Univariate p Multivariate

P Ié; CI 95%
Influenced by the relatives
Yes (n=328) 18.0 (59) 82.0 (269) 0.0001 0.0001 3.81 2.28-6.37
No (n=283) 59.0 (167) 41.0 (116)
Influenced by the politicians
Yes (n=285) 14.7 (42) 85.3 (243) 0.0001 0.0001 491 2.83-8.51
No (n=326) 56.4 (184) 43.6 (142)
Influenced by the media
Yes (n=461) 25.4 (117) 74.6 (344) 0.0001 0.0001 4.99 2.60-9.57
No (n=150) 72.7 (109) 27.3 (41)
Perception about the pandemic
Thinks it is severe (n=483) 41.6 (201) 58.4 (282) 0.0001 0.0001 9.44 4.28-20.82
Thinks it is exaggerated (n=128) 19.5 (25) 80.5 (104)
Perception about the best protective measure
Vaccine (n=116) 89.7 (104) 10.3 (12) 0.0001 0.0001 15.61 7.37-33.08
Measures other than vaccination (n=495) 24.6 (122) 75.4 (373)
Total (n=611) 37.0 (226) 63.0 (385)

CI confidence interval

on the potential adverse effects [2]. Another debate was on
the adjuvant (squalene) and preservative (thiomersal)
contents of the vaccine, which were both brand new topics
for Turkish media and the public. We believe that all of
these factors have contributed to the perception of the
public that this was a totally new vaccine which suddenly
emerged with inadequate vaccine safety testing. Studies
have shown that sometimes it is hard for the society to
accept a new vaccine. For example, a qualitative study on
rotavirus vaccine acceptance of the parents showed that
even though they believed that the disease was severe and

the vaccine was effective, only 35% would accept vaccina-
tion of their infants with it [28].

Setbon et al. [35] revealed that the low intention to get
the pandemic vaccine in France was related to the
perception that the pandemic was not serious. Other studies
also showed that willingness to vaccination decreases when
the perceived risk of the disease or complications are low
[10, 18, 22].

Physicians had a positive effect on the parents who
accepted the vaccine. The role of health care providers is
crucial in vaccine risk and benefit communication with the

Table 3 Distribution of the factors that effected the decisions of the parents according to vaccination status of the child

Factors

Perceived effect of the factor

Very much% (n) Somewhat% (n) None% (n)

Responses of parents who accepted the vaccine (n=226)
Recommendation of the child’s physician
Own belief about the severity of the pandemic
Own belief about the effectiveness of vaccine
The child being in a risk group

Responses of parents who refused the vaccine (n=385)
Concerns about adverse effects
Not believing in the severity of the disease or the pandemic
Own belief about averting the disease with measures other than vaccine
Recommendation of the child’s physician
The vaccine being a very new one

Having had the disease

77.4 (175) 12.8 (29) 9.7 (22)
77.4 (175) 11.5 (26) 11.1 (25)
33.2 (75) 44.7 (101) 22.1 (50)
17.7 (40) 13 (3) 81.0 (183)
82.9 (319) 12.2 (47) 4.9 (19)
34.5 (133) 38.7 (149) 26.8 (103)
27.0 (104) 51.4 (198) 21.6 (83)
9.6 (37) 15.3 (59) 75.1 (289)
9.6 (37) 3.6 (14) 86.8 (334)
6.8 (26) 11.2 (43) 82.1 (316)
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Table 4 The perceptions of the
parents about the others who are

Possible factors raised by the parents

opponents of their decision on
vaccination

% n

The perceptions of parents who accepted the vaccine about the ones who refused it

Afraid of adverse effects 37.8 85
Influenced by the news on the media 24.4 55
Ignorant about the vaccine 17.8 40
Influenced by the negative attitudes of the politicians 7.1 16
Belief that the pandemic is mild 8.4 19
Belief that the vaccine is new and not yet tested enough 4.1 9
Some other reason 0.4 2
Total 100 226
The perceptions of parents who refused the vaccine about the ones who accepted it
Belief the vaccination is the best way of protection 33.6 129
Exaggerate the severity of the pandemic 214 82
Ignorant about the vaccine 19.5 75
Accept whatever the authorities say 12.0 46
Being in the risk groups 12.8 49
Some other reason 0.7 4
Total 100 385

parents [27, 33]. Other studies on vaccines to prevent otitis
media and on seasonal influenza vaccines revealed that
parents value their physicians recommendations [9, 17].
However, the providers’ perception of vaccines also
contribute to vaccine uptake. A study by Salmon et al.
[33] revealed that vaccine providers of unvaccinated
children had lesser confidence in vaccine safety and more
propensity to believe that multiple vaccines weaken child’s
immune system, compared to the providers of the vacci-
nated children. Since the providers of both vaccinated and
unvaccinated children were the same in our study group, we
believe that other social and demographic factors have
contributed to this result.

Parents who believed that infection can be prevented with
other precautionary measures such as nutrition, hand washing,
keeping away from crowded places were 15 times less likely
to vaccinate their children. This shows how important it is to
explain to the public why vaccines are more effective in
providing specific profection against certain diseases. Parents
ofunvaccinated children more frequently stated that they were
influenced by their friends’ and relatives’ attitudes towards the
vaccine. Others have also shown that parents have a tendency
to rely on general opinion of the public on accepting or
refusing a vaccine [21]. This tendency have been summa-
rized as “science by consensus” (i.e., if many people make
the same claim, it must be true). Maybe for some of the
parents, science by consensus was more assuring than
science by evidence [36].

Under extraordinary conditions that threatens public
health, such as a pandemic, the media has the social
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responsibility of keeping the subject in their agenda with
thorough discussions based on true information in order to
increase the level of knowledge, awareness, and attention
on the topic. Results of the present study showed that media
and statements of the politicians, which are not adequate
sources of scientific evidence, can largely affect the
decisions of parents on a medical intervention. In France,
while the favorable comments of scientific papers and
medical doctors on pandemic vaccine, newspapers and
Google were not so favorable about it and sometimes even
worrying [26]. Nougairede et al. [26] revealed that the
source of public information was an important determinant
of vaccine acceptance. A study regarding health care
workers’ acceptance of vaccine in Greece, also showed
that the professionals who used expert opinions, disease
control centers, or medical journals as the source of
information were more likely to get the vaccine compared
to those who used media as the source [30]. In a recent
review by Poland [29], the population’s mistrust on the
governmental health reports (leading to lack of concern
regarding personal risk) added to the concerns regarding
vaccine safety, which is mostly fueled by media in Turkey,
were exhibited to be important risk factors for low vaccine
uptake.

Out of 656 deaths that occured due to the pandemic, 578
were during the massive availability of vaccines in Turkey.
Among the 3 million vaccinees, none died or permanently
sequeled by the vaccine. Should there be a more serious
pandemic, the consequences of being unimmunized would
be more dramatic. Lessons learned from this pandemic may
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help national authorities, health care providers, and media
on how to keep the public well informed and find ways of
better risk—benefit communication with the parents on
vaccines. Otherwise, uninformed discussions on any public
health intervention, including but not restricted to old and
new vaccines, may lead to unintended outcomes. Lastly, we
would like to emphasize that continued refusal of the
parents after adequate discussions based on existing
evidence should be respected, unless the child bears a risk
of serious harm.

Limitations of the study

Many studies show that prior receipt of seasonal influenza
vaccine is strongly correlated with pandemic vaccine
acceptance. In Turkey, seasonal vaccines are provided for
free only to the risk groups with underlying chronic
conditions, others who wish to be vaccinated need to pay
for it. Thus, it was impossible to look for a possible
correlation between seasonal and pandemic influenza
vaccine uptake in our study group.

Another limitation of the study is that people who
accepted the vaccine were overly represented in this study
compared to the general public. We believe that this was
due to the design of our study. Since it was carried out in
two vaccine centers, probably, many of the attendees were
already willing to get the vaccine when they admitted to the
two centers. Other explanations for this discrepancy can be
better education level of the parents in the study group
compared to the general public, prefering a hospital-based
setting instead of primary care or private offices for this
“new” vaccine, and provider characteristics such as being
more able to spend time on vaccine issues and guidance
compared to general practitioners overwhelmed by the
workload during the pandemic [7, 11, 27, 33, 40].

Conflict of interest None.
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