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ABssTrAcT

Introduction: There is currently a lack of primary care or community-
based regional and national data concerning vaccination rates among
Q Riza Sercan SOFUOGLU! older individuals in Turkey. Thus, the present study aimed to determine the

i AR pneumococcal, influenza, and herpes zoster vaccination rates associated
B (UKDING' ... @ factors among individuals aged 65 and over in Efeler, the central district of
Q Okay BASAK' Aydin Province, Turkey.

Materials and Method: An analytical, cross-sectional study was performed
between September 2022 and November 2022 at 10 family health centers
randomly selected from a total of 34 such centers in Efeler. The study’s
calculated sample size was 321 participants. During the study period, a
researcher administered data collection forms that had been developed via
a literature review to older patients on a face-to-face basis. The data were
analyzed using IBM SPSS 20.0 statistical software, while descriptive statistics as
well as chi-square and logistic regression tests were employed to identify the
factors associated with vaccination rates among this population. The statistical
significance level was set as p <0.05.

CORRESPONDANCE Results: Among the 321 participants, 51.4% were male, 70.7% were in the
TR 65-74 age range, 77.0% were married, and 88.2% had at least one chronic
Melda DIBEK BUYUKDING disease. Moreover, 90.0% were aware of the vaccines recommended for their
age group, while 81.3% stated that vaccines had been recommended to them
Phone : +905305793069 after the age of 60. In the past year, 39.3% of participants had received an
e-mail  : meldadibek@hotmail.com influenza vaccine, 6.2% had received at least two doses of pneumococcal
Received : Dec 08, 2023 vaccine, and 0.3% had received a herpes zoster vaccine. The influenza vaccine
Accepted : Feb 27, 2024 coverage in the past year was 2.1 times higher in those aged 75 years and over
than in younger participants (p = 0.005), while it was 3.9 times higher in those
with chronic diseases compared to those without (p = 0.004). The participants
with active employment had received at least two doses of pneumococcal
vaccine, indicating a vaccine rate 13.1 times higher than among those without
employment (p < 0.001), while participants with chronic obstructive pulmonary
disease (COPD) and/or asthma had a vaccination rate 7.8 times higher than
participants without either condition (p < 0.001).

" Aydin Adnan Menderes University Faculty Conclusion: The overall vaccination coverage among the participants was
Of Medicine, Family Medicine, Aydin, quite low. While the influenza vaccine was commonly received, the herpes
Turkey zoster vaccine was only rarely administered. An older age and the presence of

chronic diseases were associated with higher influenza vaccination rates, while
being in active employment and having COPD and/or asthma were associated
with higher pneumococcal vaccination rates. Further qualitative studies are
required to elucidate the behaviors and attitudes of the younger members of
the older adult age group who do not have chronic diseases when it comes to
receiving vaccines included in the program.
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INTRODUCTION

Ensuring immunity via vaccination entails an
ongoing, lifelong process. While there is global
awareness and implementation of newborn and
childhood vaccinations, adult vaccination programs
have not yet been widely and routinely adopted
in every country (1). Inadequate adult vaccination
leaves individuals, especially those with chronic
conditions, highly susceptible to infections. Thus,
routine administration of influenza, pneumococcal,
and herpes zoster vaccines has become common
practice in older adults, with other vaccinations
recommended on an as-needed basis (2).

Vaccination rates among the older population
vary significantly worldwide, with only a few countries
having achieved the World Health Organization
(WHO) vaccination targets for older people (3,4).
The lack of information, awareness, and health
literacy, along with negative beliefs and attitudes,
contribute to the failure to reach the desired levels
of adult vaccination (5,6).

Studies conducted among older individuals who
visited various outpatient clinics of university or
research hospitals identified influenza vaccination
rates ranging from 12-33% and pneumococcal
vaccination rates ranging from 3-10% (7-10). Two
studies conducted in hospital-based family practice
clinics revealed influenza vaccination rates of 22%-—
34% and pneumococcal vaccination rates of 4%-—

10% (11,12).

These prior studies were primarily conducted in
hospitals or highly limited primary care centers, and
there is currently little research evidence regarding
herpes zoster vaccination rates (12). Indeed,
our literature review identified only two studies
conducted at the primary care level in Turkey.
Uzuner et al. performed their study in a district of
Istanbul, revealing notably low vaccination rates
among individuals aged 18 and over, although the
specific rates for those aged 65 and over were not
provided (13). Unal et al. retrospectively reviewed
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the records of all the primary care centers in Denizli
in 2011 to assess the influenza and pneumococcal
vaccination rates among individuals aged 65 and
over (14); however, this study only considered
vaccinations administered in primary care centers
and so lacked information about vaccinations
administered elsewhere.

Our literature review identified no community-
based, regional, or national primary care-based
studies that assessed the influenza, pneumococcal,
and herpes zoster vaccination rates among
individuals aged 65 and over. To address this gap
in the literature, the present study was designed
to determine the pneumococcal, influenza, and
herpes zoster vaccination rates among individuals
aged 65 and over who visited family health centers
in Efeler, the central district of Aydin Province.
Additionally, this study also aimed to identify the
factors associated with vaccination behaviors of
older people.

MATERIALS AND METHOD

A descriptive, cross-sectional study was performed
between September 2022 and November 2022 in
Efeler, the central district of Aydin Province, Turkey.
The study population comprised individuals aged
65 and over who were registered at all the family
health centers in Efeler. The study's sample size
was calculated to be 321 individuals based on the
population of older adults in Efeler (35,422), an
expected influenza vaccination prevalence of 30%,
a 0.05 alpha level, and a 0.05 sampling error (3).
Older individuals who volunteered to participate
in the research were included in the study. The
exclusion criteria for the study were having a mental
or cognitive condition that hindered reading,
comprehending, and/or completing the survey, in
addition to having recently participated in another
study.

To determine the study sample, we compiled a list
of the 34 family health centers in Efeler. From these,
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a total of 10 family health centers were randomly
selected, considering the geographical distribution
of the population, including two centers in rural
areas and eight in urban areas. The required number
of participants was determined for each center
based on the number of family medicine units and
the total registered population. During the study
period, a researcher (RSS) visited the centers as part
of a program and administered a data collection
form developed via a literature review to older
adult patients who visited the centers on the days in
question. The survey was conducted on a face-to-
face basis. The survey administration continued at
each center consecutively until the predetermined
number of participants was reached. The survey
gathered socio-demographic information, general
health information, and information related to
behaviors regarding pneumococcal, influenza,
and herpes zoster vaccinations and the associated
factors.

The older adults’ behaviors in terms of receiving
vaccinations for elderly specific diseases were
considered to be the dependent variable in the
study. The socio-demographic characteristics,
certain habits, and clinical features of the older
adults were considered independent variables that
influence the dependent variable.

The gathered data were analyzed using IBM SPSS
Statistics 20.0 software. In addition to descriptive
statistics, binary (chi-square test) and multiple
(regression) tests were performed to identify factors
associated with vaccination status. A level of p <
0.05 was considered to be statistically significant.

Ethical approval to conduct this study was
obtained from the Aydin Adnan Menderes University
Faculty of Medicine Non-Interventional Research
Ethics Committee (protocol number: 2022/119;
date: 15/06/2022), while administrative permission
was obtained from the Provincial Directorate of
Health in Aydin (letter number: 44021967-605.01;
date: 21/07/2022).

RESULTS

Between September and November 2022, a total of
321 individuals aged 65 and over, who visited the
10 selected family health centers for any reason,
were included in the study. Among the older adult
participants, 51.4% were male and 70.7% were in
the 65-74 age range. The participants’ surveyed
socio-demographic characteristics and habits are
summarized in Table 1.

Among the participants, 88.2% had at least
one chronic clinical condition, with cardiovascular
disease (70.4%) and diabetes (33.6%) being the
most commonly reported chronic conditions.
Data concerning the participants’ chronic clinical
conditions are presented in Table 2.

Moreover, 289 (90.0%) participants reported
knowing vaccines that are administered to people
of their age, while 261 (81.3%) stated that vaccines
had been recommended for them after the age
of 60 years. The most common source of vaccine
recommendations was family physicians (n=163,
50.8%).

Regarding vaccine awareness, 313 participants
(97.5%) had heard about the influenza vaccine, with
291 (90.7%) about the pneumococcal vaccine, and
22 (6.9%) about the herpes zoster vaccine. Among
the participants, 39.3% (n=126) had received the
influenza vaccine in the past year, 47.0% (n=151)
had received the pneumococcal vaccine once, 6.2%
(n=20) had received the pneumococcal vaccine at
least twice, and 0.3% (n=1) had received the herpes
zoster vaccination.

The most common reasons for not getting
vaccinated were the lack of perceived need
concerning the influenza (n=66, 66.0%) and
pneumococcal (n=95, 63.3%) vaccines, while a
lack of awareness was the primary reason for not
receiving the herpes zoster vaccine (n = 299, 93.4%).

Factors influencing influenza vaccination

According to the results of this study, age, income
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Table 1. Sociodemographic characteristics and habits of the participants (n = 321)

Male 165 51.4
Gender
Female 156 48.6
Less than 9 years 203 63.2
Education level 9-12 years 75 23.4
More than 12 years 43 13.4
Low 58 18.1
Income status* Medium 213 66.4
High 50 15.6
Income is less than expenditure 69 215
Income-expenditure perception Income equals expenditure 189 58.9
Income is more than expenditure 63 19.6
65-74 years 227 70.7
Age
75+ years 94 29.3
Marital status Single/widowed/divorced 74 23.1
Married 247 769
Not working 305 95
Employment status )
Working 16 5
Worker 42 13.1
Civil servant 82 25.5
Occupation
Self-employed 81 252
Housewife 116 36.1
No 164 511
Smoking status Quit (at least 1 year) 117 36.4
Yes 40 12.5
No 248 77.3
Alcohol consumption Quit 46 14.3
Yes 27 8.4
Total 321 100

* Below 4500 TL: Low income status; 45004000 TL: Medium income status; above 14000 TL: High income status.
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Table 2.

Participants’ chronic clinical conditions (n = 321)

Absent 38 11.8
Chronic condition

Present 283 88.2

Absent 95 29.6
Cardiovascular disease

Present 226 704

Absent 259 80.7
COPD*/asthma

Present 62 19.3

Absent 213 66.4
Diabetes

Present 108 33.6

Absent 305 95
Chronic kidney disease

Present 16 5

Absent 285 88.8
Obesity

Present 36 1.2

Absent 306 95.3
Cancer

Present 15 4.7

* COPD: Chronic obstructive pulmonary disease.

Table 3.

Independent variables affecting receiving influenza vaccine in the last year in binary and multiple analyses

. A . . Multiple Logistic Regression

Binary Logistic Regression Analysis L
Independent Variable v o9 9 y Analysis”

OR* 95% CI* P OR* 95% CI* P
75 years and older

2.126 1.300-3.476 0.003 2.058 1.249-3.390 0.005
(Ref: Under 75 years)
High-income individuals

2.900 1.313-6.405 0.008 - NS*
(Ref: Low-income individuals)
High-income individuals

2.472 1.311-4.664 0.005 - NS*
(Ref: Middle-income individuals)
Individuals with chronic diseases

4.025 1.631-9.936 0.003 3.857 1.551-9.589 0.004
(Ref: Those without chronic diseases)
Individuals with CvD*

1.936 1.151-3.255 0.013 - NS*
(Ref: Those without CVD)
Individuals with diabetes

1.830 1.137-2.944 0.013 - NS*
(Ref: Those without diabetes)

* OR: Odds ratio; Cl: Confidence interval; CVD: Cardiovascular disease.

P Forward LR: Multiple logistic regression analysis; £NS: Not significant.
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Table 4.

analyses (reference: never received)

Independent variables affecting receiving pneumococcal vaccination at least twice in binary and multiple

Binary Logistic Regression Analysis | Multiple Logistic Regression Analysis?

Independent Variable

OR* 95% CI* p OR* 95% CI* p
75 years and older

2.966 1.131-7.777 0.027 4.230 1.366-13.105 0.012
(Ref: Under 75 years)
Active workers

3.861 1.067-13.977 0.040 | 13.522 2.874-63.626 0.001
(Ref: Non-active workers)
Those with COPD*/asthma

6.048 2.246-16.287 <0.001 | 10.175 3.167-32.689 <0.001
(Ref: Those without COPD*/asthma)
Those with diabetes

NS* NS*

(Ref: Those without diabetes)

OR: Odds ratio; Cl: Confidence interval; COPD: Chronic obstructive pulmonary disease.

P Forward LR: Multiple logistic regression analysis; +NS: Not significant.

Table 5.

Independent variables affecting receiving at least two pneumococcal vaccinations (being fully vaccinated) in
binary and multiple analyses (reference: not fully vaccinated)

Binary Logistic Regression Analysis | Multiple Logistic Regression Analysis”
Independent Variable

OR* 95% CI* P OR* 95% CI* p
Men

3.020 1.070-8.521 0.037 NS*
(Reference: Women)
Active workers

5.979 1.733-20.631 0.005 13.111 3.260-52.732 <0.001
(Ref: Non-active workers)
Alcohol users

4197 1.395-12.625 0.011 - - NS*
(Reference: Non-alcohol users)
Individuals with COPD*/asthma

4.863 1.925-12.286 0.001 7.762 2.682-22.181 <0.001
(Reference: Those without COPD/asthma)

OR: Odds ratio; Cl: Confidence interval; COPD: Chronic obstructive pulmonary disease.

P Forward LR: Multiple logistic regression analysis; NS: Not significant.

level, presence of a chronic disease, presence
of cardiovascular disease (CVD), and presence of
diabetesallhadasignificantinfluence ontheinfluenza
vaccination rate (p < 0.05). Those participants who
had received the influenza vaccine during the past

year were older than 75 years, had higher income
levels, and had a chronic disease, CVD, and/or
diabetes. The other assessed demographic and
clinical characteristics did not significantly affect the
influenza vaccination rate (p > 0.05).
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Binary and multiple logistic regression analyses
were also performed to determine the extent of the
influence of the related independent variables on
the participants’ decision to receive the influenza
vaccine during the past year. In the multiple logistic
regression analysis involving six variables, two
variables were included in the model. Here, the
frequency of receiving the influenza vaccine during
the past year was 2.1 times higher in the older adult
participants aged 75 and over when compared
with those aged below 75, while it was 3.9 times
higher among those with a chronic disease when
compared with those without a chronic disease.
The independent variables that influenced the
frequency of receiving the influenza vaccine during
the past year in the binary and multiple logistic
regression analyses are listed in Table 3.

Factors influencing pneumococcal vaccination

In this study, receiving pneumococcal vaccination at
least twice was interpreted as complete vaccination.
Moreover, age, employment status, presence of
chronic obstructive pulmonary disease (COPD)
and/or asthma, and presence of diabetes were all
found to significantly influence the pneumococcal
vaccination rate (p < 0.05). When compared with not
receiving any pneumococcal vaccine, the complete
vaccination rates were higher in participants aged 75
and over, in those engaged in active employment,
and in participants with COPD and/or asthma and
diabetes. In addition, when compared with not
receiving any pneumococcal vaccine or receiving
it only once, the complete vaccination rates were
higher in male participants, in those engaged in
active employment, in those who consumed alcohol,
and in those with COPD and/or asthma. The other
demographic and clinical characteristics did not
significantly affect the pneumococcal vaccination
rate (p > 0.05).

Binary and multiple logistic regression analyses
were also performed to determine the extent of the
influence of the relevant independent variables on

complete pneumococcal vaccination. In the multiple
logistic regression analysis for the dependent
variable of complete vaccination (with not receiving
any pneumococcal vaccine as the reference), three
variables were included in the model. Having
received pneumococcal vaccination at least twice
was 4.2 times more likely in participants aged 75
and over (p = 0.012), 13.5 times more likely in those
engaged in active employment (p = 0.001), and 10.2
times more likely in participants with COPD and/or
asthma (p < 0.001).

In the multiple logistic regression analysis for the
dependent variable of complete vaccination (with
notreceiving any pneumococcal vaccine orreceiving
it only once as the reference), two variables were
entered into the model. The situation of having
received at least two pneumococcal vaccinations
was 13.1 times more likely in those participants
engaged in active employment (p < 0.001) and
7.8 times more likely in those participants with
COPD and/or asthma (p < 0.001). The independent
variables that were effective in terms of receiving at
least two pneumococcal vaccinations in both the
binary and multiple analyses are shown in Tables 4
and 5, respectively.

DISCUSSION

According to the results of our study, nine out of ten
older adults are aware of the vaccines recommended
for individuals of their age group, while four out of
five older adults were recommended to receive
vaccines after the age of 60 years. However, the
vaccination rates for the recommended vaccines
remain quite low. Two-thirds of those who choose
not to get vaccinated believe that the vaccines are
unnecessary. A higher percentage of those who
are older and those with any chronic illness have
received the influenza vaccine during the past year.
Older individuals, those not engaged in active
employment, and those with chronic respiratory
diseases have a higher likelihood of having received
complete vaccination.
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The rate of receiving the influenza vaccine is
higher than that of receiving the pneumococcal
vaccine. While the majority of participants stated
that they have been informed about the vaccines
recommended for those over the age of 60 years,
the crucial point to emphasize is that a significant
portion of those who choose not to get vaccinated
do so due to the belief that they do not require
vaccination. The situation is different for the herpes
zoster vaccine. The low awareness of the herpes
zoster vaccine among older adults might be
explained by the recent inclusion of the vaccine in
the older adult vaccination program. In some prior
studies conducted in Turkey, the rates of citing
lack of knowledge or not being recommended as
reasons for not getting vaccinated have been found
to be much higher than those in our study (11,12).

In addition, in Turkey, two studies conducted
in primary care centers have reported lower
influenza vaccination rates than those identified
in our findings. The influenza vaccination rate was
found to be 24% among adults aged 18 and over
in Istanbul district family health centers in the study
by Uzuner et al. (13), In a retrospective study based
on records from all the primary care centers in
Denizli, Unal et al. found a rate of 14% (14). While
this study only considered vaccinations conducted
and recorded in primary care centers, our study also
included vaccinations conducted outside primary
care centers based on participant reports. Although
Uzuner et al. conducted their study in primary care
centers, they did not provide a separate vaccination
rate for those aged 65 and over (13). Studies
conducted in hospital-based family medicine clinics
also reported lower rates than in our study (11,12).
Moreover, studies conducted in various clinics of
secondary and tertiary hospitals reported influenza
vaccination rates between 10% and 71% (7-9,15-17).

According to the results of our study, only
two independent variables appear to affect the
frequency of receiving the influenza vaccination
within the past year. Older adults aged 75 and
over were 2.1 times more likely to have received
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the influenza vaccination than younger members
of the older adult age group. Similar findings were
reported in two previous studies conducted in
Turkey (11,17). The increase in influenza vaccination
rates with advancing age may be attributed to
the higher prevalence of chronic diseases among
older adults, leading to more healthcare visits,
and consequently, more awareness of vaccination.
By contrast, some prior studies have shown that
vaccination rates decrease with age (8,18).

Moreover, having any chronicillness increases the
likelihood of having received the influenza vaccine
within the past year by 3.9 times. Interestingly,
the specific chronic illness does not seem to be
significant in this regard. In other studies, conducted
in Turkey, unlike the present results, higher influenza
vaccination rates were found among individuals
with chronic heart diseases (11) and individuals with
COPD, diabetes, and chronic heart diseases (7).

According to our results, the rate of being fully
vaccinated against pneumococcal disease is quite
low (6%). A study based on records from all the
primary care centersin Denizlihasfound arate of 12%
(15). Similar rates have also been reported in studies
conducted in hospital-based family medicine clinics
(4-10%) (11,12), while studies conducted in various
clinics of secondary and tertiary hospitals reported
pneumococcal vaccination rates ranging from 3% to
27% (7-9,15-17).

Two telephone-based survey studies conducted
in Canada among individuals aged 65 and over
reported influenza vaccination rates of 65% and
70% as well as pneumococcal vaccination rates
of 42% and 58%, respectively (17,19). In Germany,
community-based studies among individuals aged
60 and over reported influenza vaccination rates
of 50-66% and pneumococcal vaccination rates of
12-31% (18,20). In the United States, two studies
conducted among individuals aged 65 and over
determined influenza vaccination rates of 66-75%
and pneumococcal vaccination rates of 62-72%
(21,22). As these findings indicate, the vaccination
rates reported in studies performed in Western
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countries are higher than those found in Turkey.
However, the criteria for being vaccinated varied in
these studies. Both in Turkey and in other countries,
influenza vaccination rates appear to be higher than
pneumococcal vaccination rates. Similar patterns
have been observed in studies conducted in both
community settings and hospital-based clinics
(20,23).

The results of this study also revealed that older
adults aged 75 years and over, those engaged in
active employed, and those with chronic respiratory
diseases are more likely to have received at least
two doses of the pneumococcal vaccine. According
to the pneumococcal vaccination schedule in
Turkey, adults aged 65 and over need to receive
at least two pneumococcal vaccines. Evaluating
those who are fully vaccinated when compared
with those who have not received any vaccine
indicated that individuals aged 75 and over are
4.2 times more likely to be vaccinated. Similar
to the situation with influenza, the increasing
prevalence of chronic diseases and healthcare
visits with increasing age might have led to better
awareness, and subsequently, to higher vaccination
rates among the older adults. By contrast, the
fact that many unvaccinated participants believed
vaccination to be unnecessary might suggest that
the increasing health issues with increasing age
might change older adults’ attitudes concerning
the necessity of vaccination. Employment status
also appears to have an impact on full vaccination
status. The likelihood of receiving at least two doses
of the vaccine was found to be 13 times higher in
participants engaged in active employment. The
presence of actively employed older adults in the
community might expose them more to infectious
diseases, which might influence their behavior
regarding pneumococcal vaccination.

In individuals aged 65 and over with COPD and/
or asthma, the likelihood of being fully vaccinated
was 10.2 times higher when compared with those
who had never received any vaccination, while it
was 7.8 times higher when compared with those

who were partially vaccinated. In the study by
Mutlu et al., it was determined that individuals with
chronic lung disease, chronic heart disease, and/or
chronic kidney disease were more likely to receive
pneumococcal vaccination, while no significant
differences were observed for those with diabetes,
hypertension, and/or chronic liver disease (11).

In our study, only one participant had received
the herpes zoster vaccine (0.3%). This finding is
consistent with the low awareness of the herpes
zoster vaccine among older adults. Similar results
have been obtained in two other primary care-
based studies in Turkey (12,13), while in a study
conducted in an internal medicine outpatient clinic
among individuals aged 65 and over, the rate was
slightly higher (7%) (3).

Strengths and limitations of the study

One of the strengths of the present study is the
fact that it was conducted in primary care centers
that reflect the older adult population in Efeler. The
inclusion of vaccinations received not only in family
health centers but also in other healthcare facilities
enhances the representativeness of our results for
the community.

However, the vaccination status of older adults
was evaluated based on their declarations. The
lack of vaccination cards and difficulties in recalling
some vaccinations represent limitations of our
study. Additionally, only older adults who received
services from family health centers were included
in the present study, which is another limitation,
considering that those who received home care
services during the study period were not included.

CONCLUSION AND RECOMMENDATIONS

The full vaccination rates among the participants in
this study were quite low. While the influenza vaccine
was relatively more commonly received, the herpes
zoster vaccine was only rarely administered. Older
adults and those with any chronic condition were
more likely to have received the influenza vaccine
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during the past year. Considering full vaccination
status, older participants, those who actively
continue to work, and participants with COPD and/
or asthma were more likely to have received the
pneumococcal vaccine.

Similar to the influenza and pneumococcal
vaccines, family physicians can play a crucial role
in educating older adults about the herpes zoster
vaccination. Despite having information and
receiving recommendations, a significant portion
of older adults in this study did not perceive
the necessity of receiving the influenza and
pneumococcal vaccines. Family physicians should
be more sensitive when it comes to changing
their patients’ misconceptions about vaccines.
In particular, during the process of educating
patients, family physicians should emphasize the
linkage between vaccination and chronic disease.
Besides, it needs public health policies and health
interventions increasing for older people being in
need of influenza, pneumococcal and herpes zoster
vaccinations.
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