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Abstract

Background:Healthcare professionals’ vaccine recommendation is themost effective method to
increase vaccination rates of the community. The vaccine counseling and recommendation
behavior of pharmacists, who are among the easily accessible healthcare professionals, are influ-
enced by their knowledge and attitudes about vaccines. Aim: It was aimed to investigate com-
munity pharmacists’ knowledge, attitudes, and practices regarding commonly used vaccines.
Methods:A cross-sectional study was conducted as an online survey with a sample of 1100 com-
munity pharmacists in Turkey. Pharmacists were invited to participate in the study by phone
calls. A structured survey, which consists of 40 questions to assess the knowledge, attitudes, and
practices regarding vaccines, was sent to the e-mail addresses of pharmacists who volunteered
to participate in the study. Findings: A total of 430 pharmacists completed the survey. Thirty
percent of pharmacists had lack of knowledge about vaccination during pregnancy, whereas
52.2% and 31.4% of pharmacists believed that tetanus and influenza vaccines should be pro-
vided during pregnancy, respectively. Nearly 89% of pharmacists recommended vaccines to
patients, mainly for influenza vaccine (83.9%). Only 31.5% of pharmacists had been vaccinated
against influenza in the last season, whereas 50.5% had never been vaccinated. Pharmacists who
had been vaccinated with influenza vaccine had a high rate of recommending influenza vaccines
to the patients. Conclusion: The present study found that vaccination among pharmacists in
Turkey and their knowledge on vaccination during pregnancy were low. Further education
of pharmacists to improve their knowledge and attitudes toward vaccines is needed.

Introduction

Effective immunization in the community can be achieved by increasing vaccination rates both
in adults and pediatrics. Although vaccination rates have been increased worldwide, some coun-
tries have not reached adequate rates in both child and adult populations (Williams et al., 2017;
Centers for Disease Prevention and Control, 2017; World Health Organization, 2020). Despite
the achievement of the desired goals for childhood vaccination, adult immunization is behind
the desired target in Turkey (Ozisik et al., 2016; World Health Organization, 2019).

Biologic, socioeconomic, epidemiologic, and logistic features are reported to be the main fac-
tors that affect vaccination rates (World Health Organization, 2020; Glatman et al., 2012).
Furthermore, misperception and lack of knowledge on vaccines leads to prejudices that result
in vaccine hesitancy and anti-vaccination movement, which generate an important health issue
(Kata, 2010; Isaacs, 2019).

The decision of the community on being vaccinated is mutually influenced by recommen-
dations of healthcare professionals (HCPs) and vaccination-related beliefs and behaviors of
HCPs (Collange et al., 2016; MacDougall et al., 2015). Lack of knowledge and negative attitudes
of HCPs on vaccines can diminish the trust of the community in the importance of vaccination,
and subsequently trigger antivaccination movements (European Centre for Disease Prevention
and Control, 2015; Paterson et al., 2016; Barrett et al., 2018). Given the fact that family physi-
cians, nurses, and pharmacists are responsible for providing preventive health services, their
professional attitudes and beliefs on vaccination can constitute a sanction power over the
community.

It has been known that community pharmacists are easily accessible HCPs and can play an
active role in vaccination by counseling, supplying vaccines, and performing vaccination to
enhance vaccination coverage of the community (Isenor et al., 2016; American Public
Health Association, 2019; Ciliberti et al., 2020). On the other hand, pharmacists’ knowledge
of vaccines may affect their attitudes toward vaccine advice, which reflects the need for raising
awareness of vaccination among HCPs (Ciliberti et al., 2020).

It is essential to reveal the factors that affect HCPs’ vaccination-related attitudes and behav-
iors to provide effective and appropriate preventive healthcare services. Although studies have
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evaluated the impact of the pharmacist as a vaccine practitioner, a
limited number of studies were focused on pharmacist’s knowl-
edge, attitudes, and behavior about vaccines and vaccination
(Barrett et al., 2018; Ciliberti et al., 2020; Scarpitta et al., 2019;
Della Polla et al., 2020; Valiquette et al., 2015; Toledo et al.,
2017; Dolan et al., 2012; Tolentino et al., 2018). In particular,
not many studies were undertaken in developing countries, where
community pharmacies are the most preferred source of health
information, therefore raising awareness of pharmacists becomes
crucial. This study was aimed to determine the knowledge, atti-
tudes, and practices of community pharmacists about vaccines
and to identify potential barriers and related factors on vaccination
advice.

Methods

Study design

This descriptive, cross-sectional study was conducted as an online
survey among community pharmacists between July 2017 and
March 2018 in Turkey. A structured survey was designed following
the literature review by two infectious diseases specialists and three
clinical pharmacists.

A pilot study was conducted to test and validate the under-
standability of the questions among ten pharmacists, and the ques-
tionnaire was finalized with minor revisions. The survey consisted
of 40 questions organized into four sections (demographics;
knowledge, attitudes, and behaviors on vaccination in general;
knowledge of vaccination during pregnancy; and perceived knowl-
edge, attitudes, and behaviors on influenza vaccine), which takes
15–20 minutes to complete. In the questionnaire, ‘vaccines’ refers
to the vaccines recommended by the Ministry of Health for all age
groups in the population including the ones for healthcare workers
and pregnancy. The perceived knowledge was assessed by using a
5-point Likert scale (very low (1), below average (2), average (3),
above average (4), very high (5)) and categorized as average and
below average (1-3) and above average (4-5) for the analysis.

Participants

In Turkey, community pharmacists are the owner of pharmacies
(no chain pharmacies), and the total number of pharmacies was
reported as 25,453 in 12 statistical regions (Turkey as a candidate
country of the European Union uses the Nomenclature of
Territorial Units for Statistics (NUTS) determined by Eurostat)
in the year of 2017 (NUTS Maps, 2020; Türk Eczacıları Birliği,
2017). Community pharmacists who were practicing in Turkey
during the study period and willing to participate were considered
eligible for participation. A representative sample was considered
for the study in the view of numbers and distribution of pharmacies
in Turkey, therefore it was aimed to achieve a total of 1100 partic-
ipants by targeting at least one pharmacist in each province. The
list containing telephone numbers of the pharmacies in each prov-
ince was created following Google® search, and pharmacies were
randomly chosen from this list. The pharmacists were invited to
the study by clinical pharmacists via phone calls. Each pharmacy
was called 3 times at most (on the same day) and removed from the
list if there was no answer. The survey link (as Google® Forms) was
sent via e-mail, if pharmacists agreed to participate.

The main outcome measures were pharmacists’ knowledge
about influenza vaccine and vaccination during pregnancy, vaccine
recommendation to the patients, and pharmacists’ vaccination

status. Determining the factors affecting the vaccine recommenda-
tion behavior was defined as a secondary outcome.

Statistical analysis

IBM SPSS Statistics for MacOS, version 23.0 (IBM Corp., Armonk,
N.Y., USA) was used for the analysis. Mean ± standard deviation
(SD), median (minimum-maximum), and frequency were used as
descriptive statistics. Chi-square test, Fisher Exact test, or
McNemar test were used for categorical variables, and Student-
t-test, Mann-Whitney U test, or Kruskal-Wallis test was used
for continuous variables, where appropriate. Univariable and mul-
tivariable logistic regression models were used to identify risk fac-
tors associated with vaccination recommendations. Independent
variables that were found to be significant predictors (p< 0.05)
were further included in the logistic regression models. A P-value
<0.05 with a 95% confidence Interval was considered significant.

Results

A total of 430 (39.1%; n= 1100) community pharmacists partici-
pated in the study; however, 2 sets of responses were excluded due
to missing data, which lead to 428 answers (n= 297; 69.4% female)
for the analysis. The median age of pharmacists was 41 (20–74)
years, and experience in profession was 15 (0.25–49) years. A
minority of participants (n= 90, 21.0%) had a postgraduate degree
(master or doctorate), and 75.9% (n= 325) of pharmacies were
located near to hospital/health center or on the main street.

Two hundred eighty-five pharmacists (66.6%) stated that they
previously received information and/or training about vaccines,
and main sources of information were indicated as undergraduate
education (n= 145, 33.9%), drug companies (n= 128, 29.9%),
continuing professional education courses (n= 121, 28.3%), other
related seminars and courses (n= 35, 8.2%), medical literature
(n= 26, 6.1%), or others (n= 7, 1.6%). Furthermore, pharmacists
(36.7%) indicated that they gather information about the vaccines
from physicians if required, while 41 (9.6%) stated that they did not
acquire any information (Figure 1).

Female (22.9% versus 13.7%, P= 0.029), older (median 48 ver-
sus 39 years, P< 0.001), and experienced (median 23 versus 13
years, P< 0.001) pharmacists were more likely to seek information
from drug companies. However, younger (median 35 versus 42
years, p= 0.018) and less experienced (median 11 versus 15 years,
P= 0.026) pharmacists preferred to use online drug information
resources for vaccine information. Having information from the
literature (9.5% versus 15.7%, P= 0.052) and books/booklets
(4.4% versus 11.1%, P= 0.016) were more likely preferred or used
by pharmacists with a postgraduate degree.

Knowledge about vaccines and vaccination

Regarding vaccination during pregnancy, 294 (68.7%) pharmacists
stated that ‘there are vaccines that pregnant women should have’,
whereas the rest of them stated either ‘do not know’ (25.9%) or ‘no
vaccine that pregnant women should have’ (5.4%). In addition, 128
(29.9%) pharmacists indicated that not have any knowledge about
vaccination during pregnancy, whereas 52.2% and 31.4% of phar-
macists believed that tetanus and influenza vaccines should be
done during pregnancy, respectively (Figure 2). Being female (odds
ratio 3.098 (2.005-4.785), 95% CI, P= 0.000) and having above
average level of knowledge about vaccines [odds ratio 1.810
(1.149-2.852), 95% CI, P= 0.011] were related to knowing that
vaccinations should be done in pregnant women.

2 Nesligul Ozdemir et al.

https://doi.org/10.1017/S1463423622000330 Published online by Cambridge University Press

https://doi.org/10.1017/S1463423622000330


Pharmacists were asked to indicate their perceived level of
knowledge on components and safety (side effects and contraindi-
cations) of the influenza vaccine (Figure 3); the level of knowledge
on contraindications increased with age (median 45 versus 40
years, P= 0.028). The factors that differ in terms of pharmacists’
knowledge about the influenza vaccine are given in Table 1.

Vaccination status of pharmacists

Two hundred twenty-four pharmacists (52.3%) stated that they
had not been vaccinated against diphtheria and tetanus in the past
10 years, while 38 (8.9%) did not remember whether they were vac-
cinated or not. One hundred thirty-five (31.5%) pharmacists had
been vaccinated against influenza in the last season and 216
(50.5%) had not been vaccinated at all. Almost half of the pharma-
cists (n= 209, 48.8%) had not received any influenza vaccines, and
only 52 (12.1%) pharmacists indicated to have vaccines every year
during the last 5 years. Pharmacists’ influenza vaccination behavior
was not statistically different in terms of gender, education level,
and years in the profession (P> 0.05) (Table 1). It was found that
the rate of having influenza vaccine is high in pharmacists with
high perceived level of knowledge on contraindications of vaccine
(>average = 38.2% versus ≤average = 28.2%, P= 0.003), but it did
not show difference in terms of the level of knowledge on side
effects and components of the vaccine. However, having above
average level of general knowledge about vaccines (odds ratio
1.926 (1.262-2.938), 95% CI, P= 0.002), in particular with the

knowledge about the side effects (odds ratio 1.741 (1.148-2.640),
95%CI, P= 0.009), content (odds ratio 1.818 (1.203-2.748), 95%
CI, P= 0.005), and contraindications (odds ratio 1.576 (1.031-
2.408), 95%CI, P= 0.036) of vaccines were found to be positive
determinants of being vaccinated with influenza vaccine.

Vaccination rates with diphtheria vaccine were higher among
young pharmacists (39 versus 44.5 years, P= 0.001). The other fac-
tors that differ in terms of vaccination status with diphtheria vac-
cine were given in Table 1. Being female (odds ratio 2.282, 1.451-
3.589, 95% CI, P= 0.000), having postgraduate education (odds
ratio 2.012, 1.257-3.218, 95% CI, P= 0.004), and being
vaccinated with influenza vaccine (odds ratio 2.019, 1.333-3.060,
95% CI, P= 0.001) increase the vaccination rates for diphtheria
and tetanus by twofold.

Pharmacists’ advice on vaccination

It was shown that 379 (88.6%) pharmacists recommended vaccines
to patients, mainly for influenza vaccine (Figure 4).

Amajority of pharmacists stated that they recommend vaccines
to individuals ≥65 years (82%) and with chronic diseases (75.2%)
in general. However, they recommend vaccines relatively less to
children (48.1%) and pregnant women (12.1%). The influenza vac-
cine was recommended to patients by 83.9% of pharmacists, but
only 57.2% of them recommended to their staff at the pharmacy.

In particular, influenza vaccine was recommended by pharma-
cists to people aged ≥65 years (78.5%) and 2–64 years with the risk
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factors (71.5%), but less likely recommended for children under 2
years (4.2%) and pregnant women (7.9%).

It was found that the pharmacist’s level of knowledge about
influenza vaccination, the content of the vaccines, the side effects
of the vaccines, and the contraindications of the vaccines showed a
statistically significant difference in terms of pharmacists recom-
mending vaccines to patients and pharmacy staff (P< 0.05).

Pharmacists vaccinated with influenza vaccine were more likely
to recommend influenza vaccine to the patients (95.6% versus
78.5%, P< 0.001) and pharmacy staff (93.3% versus 40.6%,
P< 0.001). Furthermore, the recommendation rates for pharmacy
staff (66% versus 52.8%, P= 0.009) and patients (91% versus
80.3%, P= 0.004) were higher among pharmacists who have above
level of knowledge on contraindications of the influenza vaccine.

The odds ratios of the factors affecting the behavior of recom-
mending vaccines to patients or pharmacy staff are shown in
Table 2.

In addition, gender was found to be a significant factor for phar-
macists recommending influenza vaccine in different age groups;
female pharmacists mostly recommend the influenza vaccine to
people aged<65 years (45.8% versus 30% inmales) andmale phar-
macists mostly recommend to people over the age of 65 (70% ver-
sus 54.2% in females) (P= 0.005).

There was no statistical difference in terms of education level,
professional experience, and gender in the behavior of pharmacists
recommending general vaccinations to the patients and influenza
vaccination to patients and staff (P> 0.05).

Ninety percent of pharmacists (n= 386) indicated that vaccine
administration should be legal in the pharmacies, 40% of those
believed that this regulation will allow convenience to patients
and may increase the vaccination rates.

Discussion

In this study, pharmacists’ opinions on vaccines and attitudes
towards vaccination were examined. It was found that pharmacists’
knowledge about vaccination during pregnancy was low and that
less vaccine recommendations were made to pregnant women and
children. While nearly 90% of pharmacists stated that they gener-
ally recommend vaccines to patients, influenza vaccine comes first
among the recommended vaccines. However, vaccines such as
pneumococcal, hepatitis b, and diphtheria-tetanus were recom-
mended by a small proportion of pharmacists. The proportion

of pharmacists who got influenza and diphtheria-tetanus vaccine
was found to be quite low.

It is essential for pharmacists to access and use up-to-date vac-
cine-related information for counseling with the public. The
sources used by pharmacists as a reference for vaccines are varied;
literature, social media, internet, and education/training activities
are among the most preferred resources (Della Polla et al., 2020). It
was observed in this study that nearly 35% of pharmacists did not
receive any training or information on vaccines, and 40% did not
use any source of information about the vaccine. Remarkably
physicians had been the most preferred information source for
pharmacists followed by drug companies and the internet. In
the study of Della Polla et al., while the proportion of pharmacists
(40%) who received training/information on vaccines were similar
to the present study, the most preferred sources of information (lit-
erature, internet and educational activities) were different; besides,
gender, age, education level, and years of professional experience
affected the preferences of pharmacists on information sources
about vaccines (Della Polla et al., 2020). In this study, it was seen
that pharmacists mainly consulted physicians or drug company
representatives about the subjects they did not know about vac-
cines, and they preferred to look at the literature less. The demand
for a faster response due to pharmacists’ workload may have
caused this situation.

Tetanus and influenza vaccines are recommended to all preg-
nant women, and pregnant women can have other vaccines, except
live vaccines, according to the presence of other risk factors
(Centers for Disease Prevention and Control, 2018). The pharma-
cists’ knowledge about vaccination during pregnancy was low in
this study. One in six pharmacists has misinformation about rou-
tine vaccinations during pregnancy. The rates of healthcare work-
ers having the correct information about tetanus and influenza
vaccination in pregnant women are between 60 and 70%
(Barrett et al., 2018; Dube et al., 2020). In this study, knowing
the vaccinations that should be done in pregnant women was asso-
ciated with the gender and the level of knowledge about vaccines of
the pharmacist. Compared to other healthcare professionals, the
rate of pharmacists who know the necessity of tetanus and influ-
enza vaccines in pregnant women was quite low in this study. The
fact that pharmacists encounter fewer pregnant women compared
to women with chronic diseases may be one of the reasons why
they have less up-to-date information about vaccination during
pregnancy.
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Table 1. Parameters that differ in terms of knowledge and behavior of pharmacists about influenza and diphtheria/tetanus vaccine (n=428)

Gender Education Years in profession

Male (n=131)
Female
(n=297) P*

Bachelor
(n=338)

Postgraduate
(n=90) P* 0–10 (n=152)

11–20
(n=124)

21–30
(n=90)

>30
(n=62) P*

Pharmacist’s perceived
knowledge about vaccines, %
(n)

Are there any vaccination
recommendations during
pregnancy?

Yes 51.2 (67) 76.4 (227) <0.001 67.2 (227) 74.4 (67) 0.228 58.6 (89) 79.0 (98) 76.7 (69) 61.3 (38) <0.001

No 9.9 (13) 3.4 (10) 6.2 (21) 2.2 (2) 5.3 (8) 0.8 (1) 7.8 (7) 11.3 (7)

Don’t know 38.9 (51) 20.2 (60) 26.6 (90) 23.3 (21) 36.2 (55) 20.2 (25) 15.6 (14) 27.4 (17)

Level of knowledge about
components of influenza
vaccine

Above average 39.7 (52) 52.2 (155) 0.017 45.6 (154) 58.9 (53) 0.025 42.8 (65) 48.4 (60) 52.2 (47) 56.5 (35) 0.254

Average and below average 60.3 (79) 47.8 (142) 54.4 (184) 41.1 (37) 57.2 (87) 51.6 (64) 47.8 (43) 43.5 (27)

Level of knowledge about
side/adverse effects of
influenza vaccine

Above average 34.4 (45) 39.1 (116) 0.354 34.9 (118) 47.8 (43) 0.025 30.9 (47) 37.9 (47) 48.9 (44) 37.1 (23) 0.051

Average and below average 65.6 (86) 60.9 (181) 65.1 (220) 52.2 (47) 69.1 (105) 62.1 (77) 51.1 (46) 62.9 (30)

Level of knowledge about
contraindications of influenza
vaccine

Above average 68.7 (90) 65.3 (194) 0.495 30.2 (102) 46.7 (42) 0.003 25.7 (39) 37.9 (47) 46.7 (42) 25.8 (16) 0.003

Average and below average 31.3 (41) 34.7 (103) 69.8 (206) 53.3 (48) 74.3 (113) 62.1 (77) 53.3 (48) 74.2 (46)

Pharmacist’s vaccination
status

Being vaccinated with
diphtheria/tetanus vaccine

Vaccinated 26.0 (34) 44.4 (132) <0.001 35.2 (119) 52.2 (47) 0.003 44.1 (67) 42.7 (53) 41.1 (37) 14.5 (8) <0.001

Not vaccinated 74.0 (97) 55.6 (165) 64.8 (219) 47.8 (43) 55.9 (85) 57.3 (71) 58.9 (53) 85.5 (53)

Being vaccinated with
influenza vaccine

Vaccinated 33.6 (44) 30.6 (91) 0.545 30.5 (103) 35.6 (32) 0.357 27.0 (41) 31.5 (39) 33.3 (30) 40.3 (25) 0.282

Not vaccinated 66.4 (87) 69.4 (206) 69.5 (235) 64.4 (58) 73.0 (111) 68.5 (85) 66.7 (60) 59.7 (37)

*Chi-square test, Fisher Exact test, or McNemar test was used.
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Only 12% of pharmacists recommended vaccines to pregnant
women in daily practice, and the proportion was even lower
(7.4%) for influenza vaccine. The rates of pharmacists recom-
mending influenza vaccines to pregnant women varies between
15% and 71% (Barrett et al., 2018, Dube et al., 2020; Dube et al.,
2019). Vaccination for pregnant women is recommended within
adult vaccination program, but vaccination status is not routinely
followed up by family physicians. These patients can easily contact
community pharmacist and be followed up about vaccination sta-
tus. Pharmacists are required to increase their knowledge on rou-
tine vaccination program for pregnant women in order to play an
active role.

The recommendation of influenza vaccine for patients aged
under and over 65 years differed; male pharmacists recommend
influenza vaccines for patients over 65 years, whereas female phar-
macists tended to recommend for patients under 65 years of age
and with the risk factors such as chronic diseases. These differences
in the attitudes of pharmacists may lead them to ignore the remain-
ing patients. The rate of recommending influenza vaccine to
patients was higher among pharmacists with a high level of knowl-
edge about contraindications of influenza vaccine. This shows that
knowing the vaccine’s safety requirements enables pharmacists to
recommend vaccines to their patients more confidently.

Pharmacists’ vaccination status had a significant effect on rec-
ommending influenza vaccine to patients in the present study.
Pharmacists who vaccinated against influenza were mostly recom-
mending influenza vaccine to both patients and pharmacy staff. It
was known that vaccinated HCPs more likely to recommend vac-
cines to patients (Scarpitta et al., 2019; Della Polla et al., 2020;
Valiquette et al., 2015). On the contrary, situations such as the
pharmacists’ lack of confidence in the vaccine, being unvaccinated,
having less professional experience, and not knowing the conse-
quences of the disease reduce the likelihood of recommendation
of vaccines by pharmacists (Barrett et al., 2018; Toledo et al.,
2017; Dolan et al., 2012). Unlike the literature, year of experience
and educational level did not have a significant effect on the influ-
enza vaccine recommendation to patients in this study.

The number of pharmacists who recommend influenza vaccine
to patients was high compared to recommending the vaccine to
pharmacy staff. The priority in provision of healthcare services
may have caused vaccine recommendations to pharmacy staff to
be remained at the background. This indicates the need to increase

awareness of pharmacists on the vaccination status of the phar-
macy staff, who is an assistant healthcare service provider.

The healthcare workers who have face-to-face contact with
patients should protect both themselves and patients against infec-
tious diseases. Among healthcare professionals, especially physi-
cians and healthcare workers working in hospital settings had
higher vaccination rates (Ciftci et al., 2018). Influenza vaccination
rates of pharmacists were found to be lower than physicians (98%)
and nurses (92%) (Centers for Disease Prevention and Control,
2020). The vaccination rates of pharmacists with influenza vaccine
(86% versus 51%) in the past five years and tetanus vaccine (65%
versus 39%) in the last 10 years were low in this study compared to
the study of Valiquette et al. (Valiquette et al., 2015). The fact that
pharmacists have shorter contact with patients compared to physi-
cians and nurses whichmay have caused to feel safer and less aware
of protection from infectious diseases.

In the present study, the factors affecting the attitudes of phar-
macists regarding vaccination with tetanus vaccine were deter-
mined as female gender, younger age, higher education level,
and having fewer years of experience. However, these characteris-
tics did not affect influenza vaccination status. On the other hand,
pharmacists who hadmore knowledge about the safety of the influ-
enza vaccine were more likely to be vaccinated.

In regard with pharmacists’ perceived level of knowledge about
the components and safety of influenza vaccine, age and year of
experience were found to be not affecting factors in this study.
On the other hand, being female and having high level of education
have an impact on the knowledge about components and safety of
the vaccine. This finding shows that pharmacists need to update
their knowledge on vaccination in order to provide adequate
healthcare services.

One of the potential areas where pharmacists can contribute to
vaccination is working as a vaccine practitioner. Pharmacists are
authorized by regulatory issues to administer certain vaccines in
the United States of America, Canada, Australia, and some
European countries (International Pharmaceutical Federation,
2016). Studies have shown that allowing pharmacists to vaccinate
in the pharmacy increases the rate of the recommendation of vac-
cines and vaccination status of patients (International
Pharmaceutical Federation, 2016). Community pharmacists in
Turkey do not have an authority to administer the vaccine in phar-
macies. In this study, most of the pharmacists wanted to have an
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Figure 4. The vaccines are recommended by
pharmacists to patients.
*Others (n; %): Bacillus Calmette-Guérin vaccine
(28; 6.5%), polio vaccine (24; 5.6%), tetanus-
diphtheria-pertussis vaccine (23; 5.4%), mea-
sles-mumps-rubella vaccine (14; 3.3%), typhoid
vaccine (7; 1.6%), Zoster vaccine (5; 1.2%).
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authority to vaccinate. Pharmacists believed that this new role will
make it easier for patients to access vaccines, thereby increase
vaccination rates.

Limitations

This study had some inevitable limitations. Although the number
of participants is high, it may not be sufficient to reflect pharma-
cists’ beliefs and attitudes across the country. Participants were not
selected according to regions with different socioeconomic levels,
and therefore the effect of this situation on the vaccine attitudes
and behaviors of pharmacists could not be examined. In areas
where the perceived level of knowledge is evaluated, these levels
are entirely dependent on the statement of the participant and
may not reflect the true level of knowledge.

Conclusion

In this study, the rate of pharmacists having been vaccinated was
low compared to the literature. The behavior of recommending
vaccines to patients and pharmacy staff was positively affected
by the pharmacists’ own vaccination status and its high level of
knowledge about vaccine contraindications. This study provided
an insight on the pharmacists’ professional attitudes and knowl-
edge on vaccines and identified requirements on the vaccination
practice. This study demonstrates the need to educate pharmacists
to improve their beliefs and attitudes toward vaccines in order to
increase the rate of vaccination in the community.

Acknowledgments. The authors would like to thank community pharmacists
for their participation in this study. And the authors would like to give special
thanks to pharmacist Anna Maria Kuyumcu for English editing. A part of this
studywas presented as an oral presentation at theHacettepeUniversity Vaccine
Institute Joint Vaccine Symposium 2020 (11-13 December 2020/Ankara/
Turkey) (https://hacettepeasigunleri2020.org/files/be76cca5553142e7b01a
b8ef5a11bd84.pdf)

Authors’ Contributions.Concept/design: NO, EK, AB, AC, KD, AK, data col-
lection: NO, EK, AK, data analysis/interpretation: NO, EK, ABE, statistics: EK,
drafting article: NO, EK, ABE, AC, AB, KD, and critical revision of article: NO,
EK, AB, ABE, AC, KD, AK.

Financial Support. No funds, grants, or other support was received.

Conflict of Interest. The authors have no conflicts of interest to declare that
are relevant to the content of this article.

Ethical Standards. The authors assert that all procedures contributing to this
work comply with the ethical standards of the relevant national and institu-
tional guidelines. Written informed consent was obtained from all study par-
ticipants. Ethical approval for the study was obtained from the Hacettepe
University Non-Clinical Trials Ethics Committee (GO-17-578, approval date
July 4, 2017).

References

American Public Health Association (2019) Guidelines for pharmacy-based
immunization advocacy (Online). (https://www.pharmacist.com/
guidelines-pharmacy-based-immunization-advocacy [Accessed 10
December 2020].

Barrett T, McEntee E, Drew R, O’Reilly F, O’Carroll A, O’Shea A and Cleary
B (2018) Influenza vaccination in pregnancy: vaccine uptake, maternal and
healthcare providers’ knowledge and attitudes. A quantitative study. BJGP
Open 2, bjgpopen18X101599.

Centers for Disease Prevention and Control (2017) Vaccination
coverage among adults in the United States, National Health InterviewTa

b
le

2.
U
ni
va
ri
at
e
an

d
m
ul
ti
va
ri
at
e
an

al
ys
is
of

ri
sk

fa
ct
or
s
in
flu

en
ci
ng

ph
ar
m
ac
is
ts
’b

eh
av
io
r
in

re
co
m
m
en

di
ng

va
cc
in
es

to
th
ei
r
pa

ti
en

ts
an

d
st
af
f

P
ar
am

et
er
s

U
ni
va
ri
at
e
an

al
ys
is

M
ul
ti
va
ri
at
e
an

al
ys
is

R
ec
om

m
en

di
ng

an
y
va
cc
in
es

to
pa

ti
en

ts
R
ec
om

m
en

di
ng

an
y
va
cc
in
es

to
em

pl
oy
ee
s

R
ec
om

m
en

di
ng

an
y
va
cc
in
es

to
pa

ti
en

ts
R
ec
om

m
en

di
ng

an
y
va
cc
in
es

to
em

pl
oy
ee
s

O
R
(lo

w
er
-u
pp

er
va
lu
e)

95
.0
%

CI
P

va
lu
e

O
R
(lo

w
er
-u
pp

er
va
lu
e)

95
.0
%

CI
P

va
lu
e

O
R
(lo

w
er
-u
pp

er
va
lu
e)

95
.0
%

CI
P

va
lu
e

O
R
(lo

w
er
-u
pp

er
va
lu
e)

95
.0
%

CI
P

va
lu
e

H
av
in
g
ab

ov
e
av
er
ag

e
le
ve
lo

f
kn

ow
le
dg

e
ab

ou
t
va
cc
in
es

2.
51
6
(1
.1
85
-5
.3
42
)

0.
01
6

1.
87
5
(1
.2
36
-2
.8
45
)

0.
00
3

H
av
in
g
ab

ov
e
av
er
ag

e
le
ve
lo

f
kn

ow
le
dg

e
ab

ou
t
th
e
co
nt
en

t
of

th
e

se
as
on

al
in
flu

en
za

va
cc
in
e

2.
32
7
(1
.2
27
-4
.4
14
)

0.
01
0

1.
89
2
(1
.2
82
-2
.7
92
)

0.
00
1

H
av
in
g
ab

ov
e
av
er
ag

e
le
ve
lo

f
kn

ow
le
dg

e
ab

ou
t
th
e
si
de

ef
fe
ct
s
of

th
e
se
as
on

al
in
flu

en
za

va
cc
in
e

3.
47
0
(1
.5
83
-7
.6
06
)

0.
00
2

1.
85
2
(1
.2
34
-2
.7
79
)

0.
00
3

H
av
in
g
ab

ov
e
av
er
ag

e
le
ve
lo

f
kn

ow
le
dg

e
ab

ou
t
th
e

co
nt
ra
in
di
ca
ti
on

s
of

th
e
se
as
on

al
in
flu

en
za

va
cc
in
e

5.
09
7
(1
.9
74
-1
3.
15
6)

0.
00
1

1.
73
2
(1
.1
42
-2
.6
26
)

0.
01
0

3.
98
0
(1
.0
60
-1
4.
94
1)

0.
04
1

B
ei
ng

va
cc
in
at
ed

w
it
h
in
flu

en
za

va
cc
in
e

5.
94
3
(2
.0
91
-1
6.
85
5)

0.
00
1

20
.4
71

(1
0.
01
1-
41
.8
59
)

<
0.
00
1

5.
30
0
(1
.8
41
-1
5.
25
9)

0.
00
2

19
.3
05

(9
.4
15
-3
9.
58
6)

<
0.
00
1

Primary Health Care Research & Development 7

https://doi.org/10.1017/S1463423622000330 Published online by Cambridge University Press

https://hacettepeasigunleri2020.org/files/be76cca5553142e7b01ab8ef5a11bd84.pdf
https://hacettepeasigunleri2020.org/files/be76cca5553142e7b01ab8ef5a11bd84.pdf
http://www.(https://www.pharmacist.com/guidelines-pharmacy-based-immunization-advocacy
http://www.(https://www.pharmacist.com/guidelines-pharmacy-based-immunization-advocacy
https://doi.org/10.1017/S1463423622000330


Survey (Online). https://www.cdc.gov/vaccines/imz-managers/coverage/
adultvaxview/pubs-resources/NHIS-2017.html#:~:text=Influenza%20
vaccination%20coverage%20for%20the%202016-17%20season%20among%
20adults [Accessed 22 December 2020].

Centers for Disease Prevention and Control (2018) Summary of maternal
immunization recommendations 2018 (Online). (https://www.cdc.gov/
vaccines/pregnancy/downloads/immunizations-preg-chart.pdf [Accessed
22 December 2020].

Centers for Disease Prevention and Control (2020) Influenza vaccination
coverage among health care personnel — United States, 2019–2020
Influenza Season [Online]. https://www.cdc.gov/flu/fluvaxview/hcp-
coverage_1920estimates.htm [Accessed 22 December 2020].

Ciftci F, Sen E, Demir N, Ciftci O, Erol S and Kayacan O (2018) Beliefs, atti-
tudes, and activities of healthcare personnel about influenza and pneumo-
coccal vaccines. Hum Vaccin Immunother 14, 111–117.

Ciliberti R, Bragazzi NL and Bonsignore A (2020) The implementation of
the professional role of the community pharmacist in the immunization
practices in Italy to counteract vaccine hesitancy. Pharmacy (Basel) 8, 155.

Collange F, Verger P, Launay O and Pulcini C (2016) Knowledge, attitudes,
beliefs and behaviors of general practitioners/family physicians toward
their own vaccination: a systematic review. Hum Vaccin Immunother 12,
1282–1292.

Della Polla G, Napolitano F, Pelullo CP, De Simone C, Lambiase C and
Angelillo IF (2020) Investigating knowledge, attitudes, and practices regard-
ing vaccinations of community pharmacists in Italy. Hum Vaccin
Immunother 16, 2422–2428.

Dolan SM, Cox S, Tepper N, Ruddy D, Rasmussen SA and MacFarlane K
(2012) Pharmacists’ knowledge, attitudes, and practices regarding influenza
vaccination and treatment of pregnant women. J Am PharmAssoc (2003) 52,
43–51.

Dube E, Gagnon D, Kaminsky K, Green CR, Ouakki M, Bettinger JA,
Brousseau N, Castillo E, Crowcroft NS, Driedger SM, Greyson D, Fell
D, Fisher W, Gagneur A, Guay M, Halperin D, Halperin SA,
MacDonald S, Meyer SB, Waite NM, Wilson K, Witteman HO, Yudin
M and Cook JL (2019) Vaccination against influenza in pregnancy: a survey
of Canadian maternity care providers. J Obstet Gynaecol Can 41, 479–488.

Dube E, Gagnon D, Kaminsky K, Green CR, Ouakki M, Bettinger JA,
Brousseau N, Castillo E, Crowcroft NS, Driedger SM, Greyson D,
Fell D, Fisher W, Gagneur A, Guay M, Halperin D, Halperin SA,
MacDonald S, Meyer SB, Waite NM, Wilson K, Witteman HO, Yudin M
and Cook JL (2020) Vaccination during pregnancy: Canadian maternity
care providers’ opinions and practices. Hum Vaccin Immunother 16,
2789–2799.

European Centre for Disease Prevention and Control (2015) Vaccine hesi-
tancy among healthcare workers and their patients in Europe- a qualitative
study. ECDC Report No: TQ-04-15-687-EN-N. Stockholm: ECDC.

Glatman-Freedman A and Nichols K (2012) The effect of social determinants
on immunization programs. Hum Vaccin Immunother 8, 293–301.

International Pharmaceutical Federation (FIP) (2016) An overview of current
pharmacy impact on immunisation-A global report 2016. The Hague:
International Pharmaceutical Federation.

Isaacs D (2019) Vaccine hesitancy and anti-vaccination movements Journal of
Paediatrics and Child Health 55, 1293–1294.

Isenor JE, Edwards NT, Alia TA, Slayter KL, MacDougall DM, McNeil SA
and Bowles SK (2016) Impact of pharmacists as immunizers on vaccination
rates: a systematic review and meta-analysis. Vaccine 34, 5708–5723.

Kata A (2010) A postmodern Pandora’s box: anti-vaccination misinformation
on the Internet. Vaccine 28, 1709–1716.

MacDougall DM, Halperin BA, MacKinnon-Cameron D, Li L, McNeil SA,
Langley JM, and Halperin SA (2015) The challenge of vaccinating adults:
attitudes and beliefs of the Canadian public and healthcare providers.
BMJ Open 5, e009062

NUTS Maps (2020) European commission. (https://ec.europa.eu/eurostat/
documents/345175/7451602/2021-NUTS-1-map.pdf [Accessed 22
December 2020].

Ozisik L, Yekedu, E, Durusu-Tanriover M, Helvaci Ö, Calik-Basaran N and
Unal S (2016) Pneumococcal and influenza vaccination coverage rates of
adult patients at risk and their attitudes towards vaccination. FLORA 21,
15–20.

Paterson P, Meurice F, Stanberry LR, Glismann S, Rosenthal SL and
Larson HJ (2016) Vaccine hesitancy and healthcare providers. Vaccine
34, 6700–6706.

Scarpitta F, Restivo V, Bono CM, Sannasardo CE, Vella C, Ventura G, Bono
S, Palmeri S, Caracci F, CasuccioA andCostantino C (2019) The role of the
Community Pharmacist in promoting vaccinations among general popula-
tion according to the National Vaccination Plan 2017-2019: results from a
survey in Sicily, Italy. Ann Ig 31, 25–35.

Toledo D, Soldevila N, Guayta-Escolies R, Lozano P, Rius P, Gascon P and
Dominguez A (2017) Knowledge of and attitudes to influenza vaccination
among community pharmacists in Catalonia (Spain). 2013–2014 season:
a cross sectional study. International Journal of Environment Research
and Public Health 14, 756.

Tolentino V, Unni E, Montuoro J, Bezzant-Ogborn D and Kepka D (2018)
Utah pharmacists’ knowledge, attitudes, and barriers regarding human pap-
illomavirus vaccine recommendation. J Am PharmAssoc (2003) 58, S16–S23.

Türk Eczacıları Birliği (2017) Sağlık, İlaç ve Eczacılık İstatistikleri Yıllığı
(Health, medicine and pharmacy statistics yearbook). https://dergi.
tebeczane.net/public_html/kitaplar/seiy_2018/html5/index.html?&locale=
TRK&pn=5 [Accessed 10 June 2017].

Valiquette JR and Bedard P (2015) Community pharmacists’ knowledge,
beliefs and attitudes towards immunization in Quebec. Can J Public
Health 106, e89–e94.

Williams WW, Lu PJ, O’Halloran A, Kim DK, Grohskopf LA, Pilishvili T,
Skoff TH, Nelson NP, Harpaz R, Markowitz LE, Rodriguez-Lainz A and
Fiebelkorn AP (2017) Surveillance of vaccination coverage among adult
populations - United States, 2015. MMWR Surveill Summ 66, 1–28.

World Health Organization (2019) Turkey: WHO and UNICEF estimates of
immunization coverage: 2019 revision. https://www.who.int/immunization/
monitoring_surveillance/data/tur.pdf [Accessed 29 November 2020].

World Health Organization (2020) Immunization coverage 2020. https://
www.who.int/news-room/fact-sheets/detail/immunization-coverage
[Accessed 26 November 2020].

8 Nesligul Ozdemir et al.

https://doi.org/10.1017/S1463423622000330 Published online by Cambridge University Press

https://www.cdc.gov/vaccines/imz-managers/coverage/adultvaxview/pubs-resources/NHIS-2017.html#::text=Influenza%20vaccination%20coverage%20for%20the%202016-17%20season%20among%20adults
https://www.cdc.gov/vaccines/imz-managers/coverage/adultvaxview/pubs-resources/NHIS-2017.html#::text=Influenza%20vaccination%20coverage%20for%20the%202016-17%20season%20among%20adults
https://www.cdc.gov/vaccines/imz-managers/coverage/adultvaxview/pubs-resources/NHIS-2017.html#::text=Influenza%20vaccination%20coverage%20for%20the%202016-17%20season%20among%20adults
https://www.cdc.gov/vaccines/imz-managers/coverage/adultvaxview/pubs-resources/NHIS-2017.html#::text=Influenza%20vaccination%20coverage%20for%20the%202016-17%20season%20among%20adults
https://www.cdc.gov/vaccines/imz-managers/coverage/adultvaxview/pubs-resources/NHIS-2017.html#::text=Influenza%20vaccination%20coverage%20for%20the%202016-17%20season%20among%20adults
http://www.(https://www.cdc.gov/vaccines/pregnancy/downloads/immunizations-preg-chart.pdf
http://www.(https://www.cdc.gov/vaccines/pregnancy/downloads/immunizations-preg-chart.pdf
https://www.cdc.gov/flu/fluvaxview/hcp-coverage_1920estimates.htm
https://www.cdc.gov/flu/fluvaxview/hcp-coverage_1920estimates.htm
http://www.(https://ec.europa.eu/eurostat/documents/345175/7451602/2021-NUTS-1-map.pdf
http://www.(https://ec.europa.eu/eurostat/documents/345175/7451602/2021-NUTS-1-map.pdf
https://dergi.tebeczane.net/public_html/kitaplar/seiy_2018/html5/index.html?&locale=TRK&pn=5
https://dergi.tebeczane.net/public_html/kitaplar/seiy_2018/html5/index.html?&locale=TRK&pn=5
https://dergi.tebeczane.net/public_html/kitaplar/seiy_2018/html5/index.html?&locale=TRK&pn=5
https://dergi.tebeczane.net/public_html/kitaplar/seiy_2018/html5/index.html?&locale=TRK&pn=5
https://www.who.int/immunization/monitoring_surveillance/data/tur.pdf
https://www.who.int/immunization/monitoring_surveillance/data/tur.pdf
https://www.who.int/news-room/fact-sheets/detail/immunization-coverage
https://www.who.int/news-room/fact-sheets/detail/immunization-coverage
https://doi.org/10.1017/S1463423622000330

	Knowledge, attitudes, and practices regarding vaccination among community pharmacists
	Introduction
	Methods
	Study design
	Participants
	Statistical analysis

	Results
	Knowledge about vaccines and vaccination
	Vaccination status of pharmacists
	Pharmacists' advice on vaccination

	Discussion
	Limitations

	Conclusion
	References


