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Abstract

Background Pneumococcal diseases (PN) and herpes zoster (HZ) are preventable infections in the adult population.

Aims This study aimed to identify the vaccination rates at 1 year after pharmacist-led provision of information in the com-
munity. The objectives were to reveal the reasons for not being vaccinated and to determine opinions and awareness of PN
and HZ vaccination among public.

Methods A prospective study was conducted in five social and solidarity centres in Turkey. Participants were educated by a
pharmacist about PN and HZ diseases, vaccinations and reimbursement status, respectively. All participants were followed
by telephone 1 year after to determine their vaccination status.

Results A total of 155 participants (72.9% male; mean age was 68.72 +9.04 years) were included. With respect to PN and
HZ vaccines, it was found that 40% and 12.7% of participants knew about the respective vaccines. Following the pharmacist’s
educational session, 52.9% and 51.6% were willing to have the respective vaccine, but only 5.7% and 0.8% respectively got
vaccinated 1 year after the educational session. Perceived disease severity, provision of information by a pharmacist, and
reimbursement status of the vaccines were not associated with the vaccination rates.

Conclusions The public obtain information on vaccines from friends and family members, which may result in misinforma-
tion and inappropriate behaviour in vaccination. Although educational sessions provided by pharmacists did not increase
the actual vaccination rates for PN and HZ, public willingness to vaccination has increased.
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Introduction

Preventive health services, particularly vaccinations, become
more essential to reduce hospitalisations, avoid unnecessary
health expenditures and increase the quality of life in older
population [1].

The rate of hospitalisation and mortality due to pneu-
mococcal diseases can be reduced by 60-64% through vac-
cination [2]. In Germany, pneumococcal vaccination rate
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was 4.4% in people with underlying high-risk conditions
[3]. Rates of vaccinations were 38.7% for the 23-valent
pneumococcal polysaccharide vaccine (PPSV-23) and 0.7%
for the 13-valent pneumococcal conjugate vaccine (PCV-
13) in Spain [4]. In the USA, the rate of vaccinated adults
aged 19-64 years at increased risk for the pneumococcal
disease was 24.5%, whereas the rate was 69% in adults
aged > 65 years [5].

Herpes zoster (HZ) infections account for 20% of the total
health care cost for patients 65 years of age and older [6].
Vaccination significantly decreases the risk of development
of HZ infection by 51%, postherpetic neuralgia by 67% in
people aged over 60 years for 5 years and provides 64%
and 18% protection in patients over 65 years and 80 years,
respectively [6-8].

According to the recommendations by the US of Advi-
sory Committee on Immunization Practices (ACIP),
PCV-13 is no longer routinely recommended for all adults
aged > 65 years, and instead, PCV-13 is recommended based
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on shared clinical decision-making for adults aged > 65 years
who do not have an immunocompromising condition, cer-
ebrospinal fluid leak or cochlear implant [9]. The vaccina-
tion rate for HZ in adults aged over 60 years was reported as
34.5% [10]. The US government announced a vaccination
target whereby for patients over 65 years of age, the target
was 90% for influenza, 90% for pneumococcal and 30% for
zoster infections [11].

The vaccination rate in adults remains lower than
expected due to a variety of reasons [12, 13]. The main bar-
riers for acceptance of vaccines are acknowledged as lack
of resources or regular source of care, structure of health
organisation or time limitation, patient characteristics, health
status, perceived threats/perception of non-efficacy/positive
beliefs, previous experiences, inconvenience and intention.
Effective promotional strategies such as provision of edu-
cation and increasing public awareness via social centres
could be an appropriate approach to promote vaccination
[14, 15]. PN vaccine is reimbursed by the National Health
Service; however, HZ vaccine is not reimbursed in Turkey
at the time of study.

Studies have shown that knowledge on vaccines about
HZ and pneumococcal infections was not adequate [16—19].
Only 2.3% within a low-income status and 16.5% within a
high-income status were reported to have had a pneumococ-
cal vaccine in a study from Pakistan [19]. With respect to the
HZ vaccine, the main barriers for vaccinations are reported
to include uncertainty about effectiveness, lack of awareness,
physicians not recommending it and cost [16—19].

This study aimed to identify the vaccination rates at
1 year after pharmacist-led provision of information in the
community. The objectives were to reveal the reasons for not
being vaccinated and to determine opinions and awareness
of PN and HZ vaccination among public.

Methods

This prospective study was conducted in five elderly social
and solidarity centres which are coordinated by the munici-
pality and located in the capital city Ankara in Turkey.
The study was carried out between September 2017 and
March 2018. The study was approved by the Institutional
Non-Interventional Clinical Trials Ethics Committee (No:
GO-17/728). People who were registered in the solidarity
centre, aged over 50 years, not vaccinated previously with
available PN (13-valent or 23-valent) or HZ (live attenuated)
vaccine in Turkey, not on any immunosuppressive drugs and
have no visual or hearing problems and possess a telephone
to contact were eligible to participate in the study. Eligible
participants were informed about the study by pharmacists,
and those participants who agreed to participate and gave
written consent were included in the study. People were
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asked directly to participate while they were spending time
in attended solidarity centres. There were no promoting fli-
ers or posters used, and no monetary or other incentives
were advertised for participation.

Pharmacists who provided the training in the study were
a senior clinical pharmacist and two pharmacists who were
Ph.D. candidates in clinical pharmacy. The municipality
solidarity centres were considered appropriate for the study
since these centres are not hospitals or medical care cen-
tres. They are established by the local municipality to pro-
vide social activities and informative seminars for persons
aged 50 years and over who are registered at the centres.
The attendance is voluntary and reflects the demographics
of the elderly population in general. Five different centres
were contacted to gather a diverse and representative socio-
economic status within the participants of the study. The
chosen centres were visited once by pharmacists who led a
pharmacist educational session on PN and HZ. During this
session which was provided individually for each partici-
pant, information on the respective diseases and vaccines
was provided by the pharmacists to the participants verbally
and by means of a booklet prepared by the researchers for
the study purpose. The session between pharmacists and
participants consisted of three sections: (1) gathering infor-
mation on demographics (including self-reported chronic
conditions, currently used medications and previous influ-
enza vaccination status) and participant awareness on cold
and flu and the influenza vaccine (to provide a general view
on awareness and opinions on vaccination); (2) inquiry into
the participant’s opinion and awareness on PN infection and
its vaccines, and the participant’s attitudes towards vacci-
nation after provision of general and reimbursement status
information, respectively; (3) inquiry into the participant’s
opinion and awareness on HZ infection and its vaccines, and
the participant’s attitudes towards vaccination after provision
of general and reimbursement status information, respec-
tively. During the session, where applicable, the participants
were asked about reasons for choosing not to have the vac-
cine. Each session per participant took about 20-30 min to
complete. Information booklets regarding both PN and HZ
infections and vaccines designed for the study were given
to the participants at the end of the session. The booklets
contained information about risk groups, symptoms, and
complications for both diseases as well as general informa-
tion, side effects and contraindications of the vaccines. The
participants’ opinions on cold and flu and influenza vaccine
were questioned for comparison since the influenza vaccine
is more likely to be known by the public in general. Factors
affecting vaccination preferences such as demographics, per-
ceived disease severity, the reimbursement status of vaccine,
and provision of information by a pharmacist were evalu-
ated. The survey questions were asked separately “after the
provision of general information” and “after the information



Irish Journal of Medical Science (1971 -) (2022) 191:2193-2200

on reimbursement status.” All participants were followed
up by means of a telephone call 1 year after the pharmacist-
participant session was undertaken at the centres.

For statistical analysis, the IBM Statistical Package for
Social Science (SPSS, IBM Corp. Released 2015. Armonk,
NY: IBM Corp) version 23 program was used. The data col-
lected during the study was evaluated by using descriptive
statistics after normality analysis. Analysis of categorical
data of two independent groups was performed by using
the chi-square or Fisher exact test. Mann—Whitney U test
was used for non-parametric variables. Kruskal-Wallis test
was used because the assumption could not be obtained for
more than 2 groups. The changes that occurred after each
stage of the pharmacist-led session were examined with the
McNemar test. A p-value of <0.05 was considered statisti-
cally significant.

Results

The study included 155 participants (72.9% male) with a
mean age of 68.72 years ((standard deviation, SD) 9.04),
81.9% were married and 84.5% were non-smoker (Table 1).
The median number of chronic diseases and the number of
prescribed medications were 2 (range 0-5) and 2 (range
0-11), respectively. The majority of participants (n= 149,
96.1%) knew about the influenza vaccine; of those, 44
(29.5%) received the vaccine within the previous year and
40 (26.8%) stated that they get vaccinated every year on a
regular basis.

Participants who had the flu vaccine in the previous year
were older (71.5 vs 66 years, p=0.001), had more comorbid-
ities (2 vs 1 disease, p =0.001), had at least one comorbidity
(100% vs 73.3%, p <0.001), used more prescribed medica-
tions (3 vs 2 drugs, p=0.001), were less likely to experience
febrile diseases in the last year (4.5% vs 18.1%, p=0.038)
and had less allergy history (0% ve 10.5%, p=0.034) com-
pared to participants who had not received the flu vaccine
in the previous year. Similar findings were observed for par-
ticipants who take the flu vaccine every year; such as age
(67.5 vs 66 years, p=0.007), having comorbidities (2 vs 1
disease, p=0.003), number of prescribed medications (3 vs
2 medication, p=0.004) and having less allergy history (0%
vs 10.1%, p=0.037).

With respect to PN vaccine, participants having a
higher monthly income (> 350 Euro) were more likely to
receive the vaccination (62.7% vs 45.5%, p=0.036) after
general information was provided by a pharmacist. Their
preferences to be vaccinated remained the same after the
information provided about “reimbursed” status (68.7%
vs 50.0%, p=0.022). The participants were contacted by
telephone 1 year after the pharmacist-led session and only
7 (4.5%) declared to have PN vaccination. There was no
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Table 1 Demographics of participants (n=155)

n (%)
Age (mean =+ SD, years) 68.72+9.04
Gender 42 (27.1)
Female 113 (72.9)
Male
Marital status 28 (18.1)
Single/divorced 127 (81.9)
Married
Employment status 5@.2)
Worker 27 (17.4)
Non-worker 123 (79.4)
Retired
Education status 4(2.6)
None 62 (40.0)
Primary school 43 (27.7)
High school 46 (29.6)
University and postgraduate
Smoking status 24 (15.5)
Smoker 131 (84.5)
None-smoker
Income/month (Euro) 24 (15.5)
0-170 64 (41.3)
171-350 38 (24.3)
351-500 29 (18.7)
>500
Social status 15(9.7)
Living alone 140 (90.3)
Living with someone
Have comorbidities 30 (19.4)
No 125 (80.6)
Yes
Comorbidities 74 (47.7)
Hypertension 35 (22.6)
Diabetes mellitus 33 (21.3)
Benign prostate hyperplasia 31(20.0)
Hyperlipidaemia 21 (13.5)
Coronary artery disease 11(7.1)
Asthma/Chronic obstructive pulmonary diseases 11 (7.1)
Arrhythmia 9 (5.8)
Hypothyroidism 27 (17.4)
Others*
Perceived current health status 1(0.6)
Worst 5(3.2)
Bad 43 (27.7)
Moderate 83 (53.5)
Good 23 (14.8)
Very good
Any history of febrile disease in the last year 22 (14.2)
Yes 133 (85.8)

No

Gout, rheumatoid arthritis, Sjogren’s syndrome, peptic ulcer, malig-
nancies, osteoporosis, Alzheimer’s disease dementia, chronic hepati-
tis b infection, depression

significant difference found between vaccinated and non-
vaccinated participants in terms of demographics, number
of comorbidities, and drug use and perceived health status
(p>0.05). For HZ vaccine, participants who are older (68.5
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Table 2 Participants’ opinions and awareness on HZ and PN vaccines and the vaccination rates at 1-year follow-up

n (%)
HZ PN
Knows about the disease Yes 102 (65.8) 150 (96.8)
No 53 (34.2) 5@3.2)
Perception of the disease severity Very mild 1(1.0) 1(0.7)
Mild 19 (18.6) 4(2.7)
Moderate 2 (2.0 2(1.3)
Severe 61(39.4) 102 (68.0)
Very severe 19 (18.6) 41 (27.3)
Already had information on the disease By physician 8(7.8) 19 (12.7)
By pharmacist 3(29) 1(0.7)
By family and friends 65 (63.7) 93 (60.0)
By media 8 (7.8) 11(7.3)
By having disease previously 16 (15.7) 20 (13.3)
By him/herself 2 (2.0) 6 (4.0)
Knows about the vaccine Yes 13 (12.7) 60 (40.0)
No 89 (87.3) 90 (60.0)
Had thought about having vaccine before Yes 1(7.7) 11 (18.3)
No 12 (92.3) 49 (81.7)
Preference of having vaccine following pharmacist counselling in general Yes 80 (51.6) 82 (52.9)
No 55 (35.5) 52 (33.5)
Not sure 20 (12.9) 21 (13.5)
Preference of having vaccine following pharmacist counselling about Yes 41 (26.5) 90 (58.1)
reimbursement status No 83 (53.5) 43 (27.7)
Not sure 31 (20.0) 22 (14.2)
Vaccination status 1 year after pharmacist’s interview Yes 1(0.8) 7(5.7)
No 121 (99.2) 115 (94.3)

HZ herpes zoster, PN pneumococcal

vs 65 years, p=0.005), having lower monthly income (<350
Euro vs > 350 Euro, p =0.002), and have more comorbidities
(2 vs 1 disease, p=0.026) were less likely to prefer hav-
ing vaccination following the information provided about
“non-reimbursed” status. However, no statistical difference
was found between the groups that are likely to have or not
to have HZ vaccine following provision of general informa-
tion by a pharmacist. Only one participant (0.8%) declared
to have taken the HZ vaccination after 1-year follow-up
(Table 2).

Although just over half of the participants indicated their
preferences on having vaccine after provision of general
information (51.6% for HZ and 52.9% for PN), the propor-
tion was reduced for HZ (non-reimbursed) but increased for
PN (reimbursed) vaccines after having information regard-
ing the cost (26.5% for HZ and 58.1% for PN) (Tables 2
and 3). In addition, the comparisons between participants’
perception of the disease (categorised as “very mild to mod-
erate” and “severe to worst”) versus preference of having
HZ or PN vaccine revealed no difference after provision of

@ Springer

general information for HZ (47.8% vs 48.1%, p=1.000) and
PN (42.9% vs 53.1%, p=0.708) and provision of informa-
tion on reimbursement status (30.4% vs 27.8%, p=0.798
for HZ; 42.9% vs 58.7%, p=0.454 for PN). The level of
education on willingness and uptake of the vaccine after
provision of information by pharmacists was not significant
for PN (p=0.343) and HZ (p =0.983) vaccines. The reasons
for not preferring to get vaccines stated during the interview
are summarised in Table 4.

Discussion

This study has investigated public perceptions of PN and HZ
vaccines and identified the rates of PN and HZ vaccination
after provision of information by pharmacists in community
settings in Turkey. It was found that 96.1% of participants
knew about the influenza vaccine; 29.5% received the vac-
cine within the previous year and 26.8% stated that they
get vaccinated every year on a regular basis. With respect



Irish Journal of Medical Science (1971 -) (2022) 191:2193-2200

2197

Table 3 Attitudes towards
vaccination after provision of
information on vaccines

After provision of information on reimbursement
status

Pneumococcal vaccine, n (%)

Yes No Not sure  Total
After provision of general information  Yes 80(51.6) 1(0.6) 1(0.6) 82 (52.9)

No 6(3.9) 42 (27.1) 4(2.6) 52 (33.5)
Not sure 4 (2.6) 0(0) 17 (11.0) 21 (13.5)
Total 90 (58.1) 43(27.7) 22(14.2) 155(100.0)

Herpes zoster vaccine, n (%)
Yes 40 (25.8) 23(14.8) 17(11.0) 80(51.6)
No 0(0) 55(35.5) 0() 55 (35.5)
Not sure 1 (0.6) 5@3.2) 14 (9.0) 20 (12.9)
Total 41 (26.5) 83(53.5) 31(20.0) 155(100.0)

to PN and HZ vaccines, it was found that 40% and 12.7%
of participants know about the vaccines, 52.9% and 51.6%
were willing to have the vaccine following a pharmacist-led
educational session, but only 5.7% and 0.8% respectively
got vaccinated 1 year after the pharmacist-led educational
session. Perceived disease severity, provision of informa-
tion by a pharmacist and reimbursement status of the vac-
cines seem not to be the determinant for vaccination rate.
Furthermore, most participants knew about these vaccines
from the friends and family members but not from the health
care providers, which may result in misinformation. Besides,
cultural differences may have a role in public perception and
actual vaccination behaviour. These findings have shown the
distinct gap between knowledge, willingness and existent
vaccination status among the public. Therefore, pharmacist-
led patient education activities could be more effective, if
counselling is undertaken in community pharmacies on
regular basis.

A study conducted in Turkey found that 33.4% and 9.9%
of patients having indications for vaccination are vaccinated
for influenza and PN vaccine, respectively [20]. Although

PN vaccine has been available in Turkey since 1994 and
reimbursed by the government for high-risk group since
2007, the vaccination rate was found to be low at only 2% in
elderly and adults at high-risk group. Reasons attributed for
the low vaccination rate included lack of effective vaccine
delivery program and/or offering vaccination in different
care settings in the country [21].

Another study conducted in Turkey by Ahmad Hamidi
et al. identified that 46.4% and 53.6% of patients had an
indication for PN and influenza vaccination, but only 3.6%
and 8.6% respectively were vaccinated [22].

Korkmaz et al. indicated that physician recommendation
is one of the main triggers for patients to get vaccinated.
However, enhanced knowledge and awareness on potential
risk groups as well as vaccine efficiency and adverse effects
will increase the vaccination rates in adult population [23].
MacDougall et al. have also demonstrated that confidence in
effectiveness of vaccines was higher among health care pro-
fessionals (HCPs) than the public, whereas the public was
more likely to accept vaccine in the case of recommenda-
tions by HCPs, adequacy of reimbursement was an issue for

Table 4 Reasons for not
preferring to have PN and HZ
vaccines

Reasons After provision of general After reimbursement
information status information
HZ, n (%) PN, n (%) HZ,n (%) PN, n (%)
Feeling healthy/prior exposure to infection 25 (47.1) 25 (49.0) 22 (26.5) 20 (46.5)
Side effects 2 (3.8) - 1(1.2) -
Lack of information (perceived) 3(5.7) - 3(3.6) -
Polypharmacy 3(5.7) 1(2.0) 2(2.4) 1(2.3)
Anti-vaccination attitude 11 (20.7) 8 (15.7) 11 (13.3) 7(16.3)
Allergy (self-indicated) 2(3.8) 2(3.9) 2(2.4) 24.7)
Cost - 1(2.0) 30 (36.1) -
Reason not specified 7(13.2) 14 (27.4) 12 (14.5) 13 (30.2)
Total 53 51 83 42

HZ herpes zoster, PN pneumococcal
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physicians and pharmacists (but not nurses). They concluded
that barriers and facilitators to adult immunization are inter-
related; acceptance of vaccination was dependent on vaccine
type, disease risk and current health status, and lack of trust
or knowledge of vaccine may be the result of physicians
lacking time for education of the public [24]. The main chal-
lenging issues for adult vaccination were previously reported
as reimbursement and insurance coverage, administrative
cost (pharmacists’ time and vaccine stocking cost) and
education of patient/public. The patients’ concerns about
adverse drug reactions (20%) and cost (25%) of the vaccine,
pharmacists’ concerns on education/promotion (within or
outside pharmacy) to the public and patients’ willingness to
participation were identified as the most important factors
for a successful vaccination program to be established in
pharmacies [25].

The American Health-System Pharmacists (ASHP) rec-
ommends 6 activities for pharmacy-based immunization
program to be effective. These include history and screen-
ing, patient counselling, documentation, formulary manage-
ment, administrative measures and public education [26]. A
pharmacist-based compliance program for PN vaccination
was introduced after the ACIP recommendations showed
that the percentage of patients who received the correct
vaccination formulation is increased from 40 to 95.6%;
in addition, the rate increased from 2 to 100% in vaccine
naive-people aged over 65 years of age [27].

A meta-analysis evaluated the pharmacist’s impact
on immunization rate has shown that vaccination rate is
increased when pharmacists are involved as educator, facili-
tator or administrator (RR: 2.74) in immunization activi-
ties in primary care settings. The convenient location, easy
accessibility and extended hours of facilities in pharmacies
increase the rate of acceptance by patients in immunization
practice [28]. Furthermore, the study indicated that face to
face communication, education and promotional materials
provided by pharmacists in community settings can help to
improve the rates of vaccination including HZ vaccine [29].

Unlike previous studies, this study has focused on the
public opinions and awareness on vaccines, not on the spe-
cific group of patients. Therefore, any activities to reinforce
public willingness to have vaccine would be valuable. Since
reimbursement issues, patients’ negative beliefs and HCPs’
attitudes towards vaccines are known to be one of the main
barriers for not being vaccinated, these barriers can be over-
come through the involvement of pharmacists who practise
in the community. The active involvement of pharmacists
should be considered in adult immunization and public
education programs in countries such as Turkey where over
25,000 community pharmacies operating 24/7 sustain the
primary care settings.

Although the rate of vaccinations was found low in this
study, it was promising to note that attitudes of participants
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on having vaccines have changed where the percentage
of participants not thinking about having vaccines before
is increased for HZ and PN vaccines after interview with
pharmacists.

The COVID-19 pandemic which started in March 2020
in Turkey created fear for infectious diseases and increase
the awareness of vaccination in the community. Given the
fact that this study was conducted before the COVID-19 pan-
demic, having decreased public awareness and perceptions
on vaccines may have resulted in a low ratio of vaccination.

This study also had certain inevitable limitations. Data on
vaccination history, comorbidities and current medications
as well as other demographics were self-reported, which
may underestimate the actual clinical and social status of
participants. The participation was voluntary, and therefore
may not reflect the overall population attitudes and charac-
teristics. The inclusion of limited number of participants can
be considered as the main problem. This occurred due to
participants having concerns about talking about vaccination
and giving written consent to participate, and also having a
wide range of drug information expectations from pharma-
cists. These issues have created circumstances where the
participants got distracted during the interview. In addition,
having contact with the participants once was not enough to
reinforce the importance of vaccination; therefore, pharma-
cists’ counselling should have been performed on regular
basis to increase the rate of vaccination. It was interesting
to note that nearly half of the participants indicated the
reason for not having vaccination as ‘not specified reason’
and ‘anti-vaccination attitudes’. Moreover, a potential col-
laboration for vaccination between family physicians of the
participants and pharmacists was not established, and com-
munication was performed through the participants, which
may have caused missed opportunities in vaccination. Hav-
ing no control group in the study did not allow to make any
robust comparison to show the impact of pharmacists on
vaccination rates.

Conclusions

Although an education by pharmacists did not increase the
actual vaccination rates for PN and HZ among the public,
the willingness of vaccination was increased.
Undoubtedly, the COVID-19 pandemic has shown the
importance of primary healthcare services (particularly
community pharmacy services) in the management of infec-
tions to prevent the spread of disease, reduce overall morbid-
ity and mortality and protect society and individuals at risk.
Therefore, identifying susceptible and eligible patients who
would benefit from vaccination and potential reasons for not
being vaccinated are critical issues for reducing the disease
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burden, such as elderly and people with comorbid diseases.
In conclusion, firm leadership and successful coordination
between healthcare facilities will be able to track adults for
immunization and increase the vaccination rates.

Availability of data and material The data that support the findings of
this study are available from the corresponding author upon reason-
able request.
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