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Abstract: The seasonal influenza vaccination uptake of the elderly in Poland is one of the lowest
in Europe. Objective: to assess the vaccination coverage and influencing determinants in patients
≥65 years of age. Methods: A cross-sectional study was conducted (November 2015–April 2016)
among consecutive patients admitted to a municipal hospital located in the city of Szczecin,
North-west Poland. Patients completed researcher-administered, anonymous questionnaires on
socio- demographic data/factors related to the vaccination. Results: The response rate: 92.0%.
Among 230 patients (79.6% women, median of age 69 years, range 65–89) who agreed to participate,
34.8% (95% Confidence Interval: 28.6–41.0%) were vaccinated. About 15.7% of respondents had not
previously heard about the vaccination; 41.3% of those who stated they were vaccinated or planned
on being vaccinated the following year, compared to 19.3% of respondents who stated they were not
currently vaccinated (p < 0.001). A multivariable regression analysis revealed that patient factors, such
as younger age (Odds Ratio, OR = 7.69), living in the urban area (OR = 7.69), having comorbidities
(OR = 2.70), having a vaccinated family member (OR = 3.57), and being informed about vaccination
(OR = 5.00) were each associated with greater odds of being immunized. Willingness for vaccination
the next year was strongly associated (OR = 8.59) with vaccination status. Conclusions: The influenza
vaccination uptake in the elderly population in Poland is disturbingly low. Improved education
strategies are needed to increase the uptake. Vaccinated respondents are more likely to plan on being
vaccinated the following year. Future interventions related to maximizing vaccination coverage
should be more tailored, focusing especially on older patients living in rural areas.
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1. Introduction

Influenza is a common infectious disease of the respiratory system. According to the World
Health Organization (WHO), between 330 million and 1.575 billion individuals worldwide suffer
from influenza and influenza-like viruses yearly, with 0.5 and 1 million deaths [1]. In the European
Union (EU), seasonal influenza causes 40–50 million symptomatic cases each year, and 15,000–70,000 EU
citizens die of causes associated with influenza [2]. However, the real incidence of the disease is
underestimated, as a considerable portion of the cases are not registered. According to the Polish
National Institute of Hygiene data, a total of 3,164,405 confirmed and suspected cases of influenza
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were reported in 2014, an incidence of approximately 8219 per 100,000 population [3]. Of note, most
of the reported hospitalized, laboratory-confirmed cases occurred in people aged 65 years or more.
Influenza infection in this subgroup is associated with higher morbidity and worse outcomes [4,5].

Immunization is an important and cost-effective public health intervention to reduce influenza
morbidity and mortality [6]. Annual vaccination of older adults and other high risk groups is
the most effective measure for reducing morbidity and mortality associated with infection [7].
For community-dwelling elderly, the adjusted analyses from cohort and case control studies in the
Cochrane review show reductions in the risk of hospitalizations for influenza, pneumonia, respiratory or
cardiac diseases, and for all-cause mortality and death from influenza and pneumonia [6]. The Advisory
Committee on Immunization in the US, as well as various expert panels, have recommended a routine
vaccination against influenza for all individuals above the age of 6 months to old age [8]. In Poland,
influenza vaccination is among recommended vaccinations in the National Immunization Program;
however, is not reimbursed via national health insurance. The guidelines recommend vaccination of
children 0.5–18 years, patients over 55 years, those chronically ill, and those who are immunosuppressed
(clinical indications), as well as healthcare workers and those exposed to contact with a large number
of individuals, including persons working in education, trade, and transport sectors (epidemiological
indications) [9]. The average cost of the vaccine is approximately 7 USD.

The WHO and the Council of the EU recommend the level of vaccination rates among the elderly
to be 75%. This would significantly reduce the spread of influenza, decrease the number of deaths from
the disease, and reduce the direct and indirect costs generated during an epidemic [10,11]. However,
recent reports suggest that influenza vaccination coverage in Poland in those aged ≥65 years is far
from satisfactory (7.7%) [3], and is in fact one of the lowest in Europe [12]. Therefore, several initiatives
were undertaken by local governments in recent years to improve influenza vaccination uptake
among elderly patients, including a provision of free of charge vaccinations [13]. Unfortunately,
these programs have been limited and have not succeeded in achieving WHO goals regarding
vaccination coverage.

2. Objective

A variety of studies have explored the determinants of vaccination uptake among elderly
patients in countries where the coverage in this subgroup is optimal and suboptimal [5,10,14,15].
However, data coming from Poland, a country in which the uptake is one of the lowest in the EU, are
rather scant [13,16,17]. Therefore, the objective of this study was to assess vaccination coverage and
influencing determinants of seasonal influenza vaccination in hospitalized Polish patients ≥65 years
of age. Such evidence could be used to develop optimal strategies to improve vaccination uptake in
this at-risk population.

3. Materials and Methods

3.1. Design and Setting

A cross-sectional study was conducted from November 2015 to April 2016 among consecutive
patients admitted to one municipal hospital in the city of Szczecin, in Northwestern Poland.

3.2. Study Population and Sampling

The following eligibility criteria needed to be met in order to participate in the study:
age ≥65 years, ability to give informed consent, lack of comorbidities that could prevent effective
communication, and patient agreement to take part in the study. The patient interviews were conducted
immediately after they had been admitted to the hospital.
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3.3. Study Instrument

A researcher-administered anonymous questionnaire was designed by the study team using
a literature review [13,14,17–19]. In case of any queries, participants were provided with relevant
information, as well as any explanations that would allow them to better understand and correctly
answer the questions. Relatives were also contacted if there was such a need to verify patients’
vaccination status. The questionnaire was pilot-tested on 20 randomly selected elderly patients
admitted to one hospital ward (results included in the study). It consisted of 32 multiple-choice
questions with one or more pre-defined answers. It included questions about: (1) socio-demographic
measures: age, gender, place of residence, education level, economic status, source of income, living
arrangements; (2) self-assessment of health status, chronic diseases; (3) influenza vaccination uptake
in 2015/2016 season, past vaccination history, vaccination of family members; (4) beliefs about
influenza vaccination, reasons for not receiving the vaccination; and (5) previous information on
influenza vaccination.

At the Pomeranian Medical University, there is no requirement for ethics committee approval
for studies similar to ours. Nevertheless, before fulfilling a questionnaire, the purpose of the study
was explained to every patient, who was then assured that he/she would not be identified in any
presentation or publication. To protect the confidentiality of the subjects, completed questionnaires
were stored in a locked filing cabinet, and computer data were password protected and accessible only
to the four study investigators.

3.4. Statistical Analysis

Data analysis was carried out with STATISTICA (PL Version 7.1., StatSoft Inc., Kraków, Poland,
2005) and R (R version 3.x) software [20]. Our primary outcome variable was seasonal influenza
vaccination and we aimed to identify variables associated with this outcome. Bivariate analysis
assessed demographic characteristics: age (≤70 years/>70 years), gender, residency (urban/rural),
education level (basic-secondary/high), socioeconomic status (high/poor), source of income
(employment/pension-disability benefit-dependent (no income), living arrangements (alone/with
a family member-nursing home), together with patient health status (very good/poor-very poor;
comorbidities: yes/no), vaccination of a family member (yes/no-cannot recall), received information
about influenza vaccination (yes/no), willingness to be vaccinated in the next year (yes/no-do not
know), associated with an outcome variable. For categorical (binary) variables, as described above,
groups were compared using the chi square and Fisher tests. To build a logistic regression model [21],
the set of predictors was used and a stepwise backward selection procedure was performed with the
help of the R MASS package [22]. Final associations between predictors and the outcome adjusted for
covariates were measured with the use of coefficients of a logistic regression model. Coefficients for
binary variables are equal to the natural logarithm of the odds ratio.

4. Results

4.1. Demographic

The analysis included 230 of the 250 questionnaires distributed (a response rate of 92%).
Patients’ demographic characteristics are presented in Table 1. The age of respondents ranged from
65 to 89 (median 70) years; women accounted for 79.6%. The majority of patients (92.2%) were
from urban areas and had finished education at the high school level (86.1%). Almost two thirds
(63.0%) self-assessed their socio-economic status as good/satisfactory; 59.1% were retired, 62.6% lived
with family. More than one third of the patients (39.1%) self-assessed their health status as poor;
83.9% reported having chronic diseases.
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Table 1. Characteristics of elderly patients vaccinated and unvaccinated against influenza in Szczecin,
Poland, 2015–2016; n = 230.

Variable Number of
Respondents n (%) Vaccinated n (%) Unvaccinated n (%) p

Gender

women 183 (79.6) 61 (76.2) 122 (81.3)
0.39men 47 (20.4) 19 (23.8) 28 (18.7)

Age (Years)

65–70 125 (54.3) 51 (63.7) 74 (49.3)
0.0471–80 66 (28.7) 14 (17.5) 52 (34.7)

>80 39 (17.0) 15 (18.8) 24 (16.0)

Residency

town with <50,000 inhabitants 22 (9.6) 6 (7.5) 16 (10.7)

0.04
town with 50,000–150,000 inhabitants 46 (20.0) 24 (30.0) 22 (14.6)

town with >150,000 inhabitants 144 (62.6) 48 (60.0) 96 (64.0)
rural area 18 (7.8) 2 (2.5) 16 (10.7)

Education Level

primary 16 (7.0) 4 (5.0) 12 (8.0)

0.55
vocational 73 (31.7) 26 (32.5) 47 (31.3)
secondary 109 (47.4) 37 (46.25) 72 (48.0)
university 32 (13.9) 13 (16.25) 19 (12.7)

Economic Status (Self-Assessed)

high 19 (8.2) 8 (10.0) 11 (7.3)
1.00satisfactory 126 (54.8) 42 (52.5) 84 (56.0)

low 85 (37.0) 30 (37.5) 55 (36.7)

Accommodation

living alone 79 (34.4) 34 (42.5) 45 (30.0)
0.06with family 144 (62.6) 42 (52.5) 102 (68.0)

private nursing/social welfare home 7 (3.0) 4 (5.0) 3 (2.0)

Source of Income

pension 136 (59.1) 40 (50.0) 96 (64.0)

0.12
employment 47 (20.4) 21 (26.3) 26 (17.3)

disability benefit 42 (18.4) 18 (22.5) 24 (16.0)
dependent (no income) 4 (1.7) 0 (0.0) 4 (2.7)

other 1 (0.4) 1 (1.2) 0 (0.0)

Chronic Disease

present 193 (83.9) 73 (91.2) 120 (80.0)
0.04absent 37 (16.1) 7 (8.8) 30 (20.0)

Health Status (Self-Assessed)

very good/good 140 (60.9) 40 (50.0) 100 (66.7)
0.02poor/very poor 90 (39.1) 40 (50.0) 50 (33.3)

Vaccinated Family Member

yes 54 (23.5) 23 (28.8) 29 (19.3)
0.14no/cannot recall 176 (76.5) 57 (71.2) 121 (80.7)

Previous Information about Vaccination

yes 186 (80.9) 80 (100.0) 106 (70.7)
<0.0001no/cannot recall 44 (19.1) 0 (0.0) 44 (29.3)

Total 230 80 150 -

4.2. Vaccination Status

More than one third of patients (n = 80, 34.8%; 95% confidence interval (95% CI): 28.6–41.0%) was
vaccinated against seasonal influenza, 60.4% (n = 139) were not vaccinated, and 4.8% (n = 11) could not
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recall. Of those vaccinated 66.3% (n = 53) reported that this was not their first influenza vaccination, for
12.5% (n = 10) it was the first, and 21.2% (n = 17) could not recall. For more than one third of patients
(35.0%; n = 28), the vaccine was free of charge. Of 80 respondents who stated that they were vaccinated,
41.3% (n = 33) planned on being vaccinated the following year, compared to only 19.3% (29/150) of
respondents who stated they were not currently vaccinated (p = 0.0004).

About one in four (23.5%) of respondents reported that a family member was vaccinated against
seasonal influenza (Table 1).

4.3. Sources of Information and Reasons for Influenza Vaccination

The majority of respondents (80.9%; 186/230) were informed about the influenza vaccination,
15.7% (36/230) were not, and 3.4% (8/230) could not recall.

The main source of information on vaccination was a family doctor (44.8%; n = 103), followed by
television (36.1%; n = 83), friends (19.1%; n = 44), brochures (18.7%; n = 43), newspapers (17.0%; n = 39),
nurse (13.5%; n = 31), internet (4.8%; n = 11), and other (2.2%; n = 5); this was a multiple-choice question.

Most vaccinated patients (70.0%; n = 56) reported that their decision regarding immunization was
based on the recommendation of a family doctor, for 35.0% (n = 28) it was family/friends, then internet
(6.25%; n = 5), a nurse (6.25%, n = 5), another physician (2.5%; n = 2); for 7.5% (n = 6) of respondents it
was their own decision.

The main explanation for not being vaccinated was lack of belief in vaccination efficacy (67.8%;
n = 100), followed by a poorly tolerated previous vaccination (38.4%; n = 58), lack of information
(23.3%; n = 35), high cost (19.2%; n = 29), and fear of adverse symptoms (11.0%; n = 17); see Figure 1.
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Figure 1. Reasons for not receiving the influenza vaccine among the elderly patients. Szczecin, Poland,
2015–2016; n = 230.

4.4. Beliefs about Influenza Vaccination

Individuals were asked about their beliefs regarding the reasons for which patients ≥65 years
of age refuse influenza vaccination. More than a third of respondents (36.5%) believed that the main
reason to refuse immunization is the lack of vaccine effectiveness, for 27.8% it was the lack of time,
for 17.8% it was the high cost, and for 16.1% it was the complicated vaccination procedure.

4.5. Determinants Related to Vaccination

Detailed information on the associations between patient characteristics and the influenza
vaccination rate is presented in Table 1.
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An analysis of the data revealed that younger patients (≤70 years) were vaccinated significantly
more often (p = 0.04) than those >70 years. The vaccination uptake among patients living in urban
areas was significantly higher than among those living in rural areas (p = 0.04). In patients who
reported having a chronic disease and those who described their health status as poor/very poor, the
percentage of vaccinated individuals was significantly higher than those who did not (p = 0.04 and
p = 0.02 respectively).

There were no statistically significant differences between patients vaccinated and un-vaccinated
regarding gender (p > 0.39), education level (p = 0.55), economic status (p = 1.00), source of income
(p = 0.12), and accommodation (p = 0.06).

Patients who received information about vaccination were significantly (p < 0.0001) more often
immunized than those who did not.

All variables significant at the bivariate level were then entered into a stepwise multivariate
model. It revealed that younger age (odds ratio (OR) = 7.69), living in an urban area (OR = 7.69),
having comorbidities (OR = 2.70), having a vaccinated family member (OR = 3.57), and being informed
about vaccination (OR = 5.00) were each associated with greater odds of being immunized. Willingness
to be vaccinated the next year was strongly associated (OR = 8.59) with vaccination status (Table 2).

Table 2. Logistic regression model after stepwise selection: association of vaccination against seasonal
influenza with selected variables (odds ratio (OR) estimates and 95% confidence intervals (CIs)), n = 230;
Pseudo R2 = 0.327, Area under the curve (AUC) = 0.802.

Variable OR 95% CI

Age: <70 years 7.69 2.94–25.00
Urban area: yes 7.69 1.18–100.00

Comorbidities: yes 2.70 1.05–7.69
Received information on influenza vaccination: yes 5.00 1.23–33.89

Vaccinated family member: yes 3.57 1.29–11.13
Willingness to be vaccinated the next year: yes 8.59 3.27–26.50

As previous information on vaccination was a strong determinant of vaccinating an elderly
patient against influenza, a decision tree was used as a visual and analytical decision support tool.
As illustrated in Figure 2, almost none (95%) of patients who had not received influenza vaccination
information (right arm) were vaccinated. Moreover, for the patients who had received information on
influenza immunization (left arm), this was a strong determinant for planning on being vaccinated the
following year: two thirds (66%) of those not willing to be vaccinated during the next season were
not vaccinated.
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5. Discussion

5.1. Overview of Results

Our findings indicate that only around one third of elderly patients admitted to a Polish municipal
hospital were vaccinated against seasonal influenza. The main reason for not being vaccinated was a
lack of belief in the efficacy of vaccination. Patient-related factors, such as younger age, living in an
urban area, having comorbidities, having a vaccinated family member, as well as being informed about
vaccination were each associated with higher odds of immunization. Willingness to be vaccinated the
next year was strongly associated with vaccination status.

5.2. Vaccination Uptake

The results of this study show that there is still a long way to fulfill the WHO and the Council of
the EU recommendations regarding seasonal influenza vaccination rates among the elderly in Poland.

It is estimated that only about 2.5% of Poles were vaccinated against seasonal influenza in
2014 [3,12]. Even more worrying is the fact that vaccine uptake in such a high-risk group as the elderly
remains low when compared to other European countries. Blank et al. studied vaccination coverage
rates in the elderly in 11 European countries during two consecutive influenza seasons (2006/07
and 2007/08), and found the lowest (13.9%) coverage rates in Poland and the highest in the United
Kingdom (70.2%) [10]. Vaccination uptake in this study, conducted 10 years later, was higher than
reported above, however it was still not satisfactory and far below the WHO and the Council of the
EU recommendations.

A possible explanation for the poor vaccination rates in the elderly in Poland could be the lack
of influenza vaccine provision within public health insurance and the lack of reimbursement for
healthcare practitioners to administer the vaccine.

The cost of the influenza vaccine itself was reported as a critical barrier regarding vaccination [14].
Some studies from countries where patients have to pay for the vaccine found cost to be an important
determinant regarding the uptake [23]. Fedson et al. gathered information on influenza vaccine
distribution in 18 developed countries; 11 provided reimbursement for vaccination through national
or social health insurance. These countries tended to have higher levels of vaccine use [24]. In Poland
patients do not have insurance coverage for the vaccine. In addition, initiatives undertaken by local
governments, such as a provision for free of charge vaccinations among elderly patients, are limited.
From 114 communities in the West Pomeranian region, in which our study was carried out, only
18 provide seasonal influenza vaccination for senior citizens at no cost [25].

For the elderly patients in this study, the main reason for not being vaccinated was a lack of belief
in the vaccination efficacy; this was also reported by others [13,15,17,23]. Those who refused were
reported to have no confidence in the immunization [14].

5.3. Factors Related to Vaccination

Factors increasing the risk of an elderly person not taking the seasonal influenza vaccination
identified in this study are complex and similar to those affecting vaccination coverage in other
countries with sub-optimal uptake [10,14,15,26–29].

Vaccine hesitancy among the elderly may be the result of several factors. Firstly, the vaccination
should be repeated annually; this requirement is not easy to understand and difficult to fulfill for
individuals with various comorbidities, disabilities, or those living alone, etc. Some influenza- specific
myths which still exist are difficult to dispel, specifically in this age group. Finally, vaccine effectiveness
varies annually and is often low, which is another factor that might influence an immunization
decision [15].
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5.4. Structural Patient-Related Determinants

Surveys performed in several countries found that older age (≥75 years) has been associated
with higher vaccination rates [14,29–31]. However, our study revealed that younger patients were
almost eight times more likely to receive the influenza vaccine. The dominance of younger patients
among those vaccinated can be explained by the fact that older age is often associated with imperfect
functional status, which may negatively influence the likelihood of vaccine uptake since access might
depend on transportation or assistance [14].

Place of residence may determine ease of access to vaccination. Patients from urban areas had
almost an eight times higher likelihood of influenza vaccination than those from rural settings. Data on
the differences between vaccination uptake in rural and urban areas are inconsistent and depend on
country and health system characteristics [14]. As an example, De Andres et al. found that living
in a town with more than 10,000 inhabitants increased the likelihood of vaccination among senior
citizens [29]. In contrast, other studies reported that urban settings had a lower likelihood of influenza
vaccination than rural towns [27,32,33]. Further research is needed to provide evidence regarding the
association of place of residence with influenza vaccination uptake in the elderly.

In this study, the logistic regression analysis revealed that having chronic diseases was associated
with a three times higher chance for having influenza vaccination when compared to not having
a chronic disease. The possible explanation of this finding is that because chronic diseases are an
indication for immunization against influenza, the frequency of vaccination is likely to be higher
with their presence. Our results support the previous reports on influenza vaccination in the
elderly [16,28–33].

Similar to other studies conducted in Poland [17] and abroad [28,29], the bivariate analysis
performed in this study revealed that patients who assessed self-health status as “poor” were more
likely to be vaccinated in comparison to patients with “good” health status. Possibly patients who
perceived themselves as being in poor health were aware of the increased probability of acquiring
influenza or experiencing severe influenza complications, which could influence their decision
regarding immunization.

Consistent with other studies [23,32,34,35], our study confirmed that a recommendation from
family may positively influence vaccine acceptance. Elderly patients tend to trust family members’
advice. As an example, one senior Chinese patient interviewed by Kwong et al. stated “My daughter
told me about it, I had it done based on her recommendation. I trust my daughter” [23].

We found that a willingness for vaccination the next year was strongly associated (OR = 8.6) with
vaccination status; 41% of respondents who stated that they were vaccinated also planned on being
vaccinated the following year, compared to only 19% of respondents who stated that they were not
currently vaccinated. This was also reported by others [18,35]. If an individual has a positive initial
experience regarding influenza vaccination, he/she is more likely to request the vaccination during
the next season and then to do it regularly [14].

Important sources of information for our patients were medical staff, mainly a family doctor,
television, and friends, which is in line with other studies [16,17,32,35,36]. Furthermore, most
vaccinated patients reported that their decision was based on a family doctor recommendation.
This was also reported by others [10,13,16,36]. We found that receiving information on influenza
immunization was associated with a five times higher chance of being vaccinated; almost none of
the patients who had not received such information were immunized. Furthermore, as illustrated in
Figure 2, receiving relevant information was a strong determinant for planning on being vaccinated the
next year. Similarly, Nessler et al. also reported that patients from Polish primary care clinics who had
received sufficient influenza vaccination education from their healthcare provider had significantly
higher vaccination rates [16]. In another Polish study conducted by Łukomska et al., almost half of
unvaccinated patients (48%) believed that the lack of sufficient information might be the main reason
influencing poor vaccination rates [17]. Notably, one in six elderly patients in this study had not heard
about the influenza vaccination.
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5.5. Implications for Immunization Policy

Future interventions to improve vaccination uptake among the elderly in a country with a poor
vaccination implementation, such as Poland, should include governmental help toward making it
free of charge or partly refunded. According to Brydak et al., implementing a vaccination program in
Poland in which the influenza vaccination would be fully reimbursed by National Health Insurance
for people aged ≥65 years would be a very cost-effective strategy compared to the current situation,
with an incremental cost-effectiveness ratio of 7303 USD/quality-adjusted life year (QALY); this is
below the yearly gross domestic product per capita [37].

Our study revealed that the majority of unvaccinated elderly patients were not confident of
influenza immunization effectiveness. Therefore, interventions should concentrate on strategies which
encourage an increase in confidence and recognize it as a preventive measure. Patients should be
informed that even during seasons when vaccine effectiveness is reduced, vaccination can offer
substantial benefit and might reduce the likelihood of severe outcomes such as hospitalization and
death [38]. The wider adoption of quadrivalent influenza vaccine in immunization programs may
help to address the problem of influenza B lineage mismatch [39], and thus gives promise to increase
vaccine effectiveness which may in turn restore confidence.

The results of the study showed that being informed about vaccination was associated with greater
odds of being immunized, and it also positively influenced plans on being vaccinated the following
year. Thus, providing elderly patients with detailed information regarding influenza immunization is
of a great importance. The necessity of vaccination for this vulnerable group, as well as its benefits,
should be thoroughly explained, together with information regarding when and where the vaccine can
be obtained. Most vaccinated elderly patients reported that their decision regarding immunization was
based on the recommendation of a family doctor, however, a physician was the source of information
for less than half of the studied patients. Therefore, family doctors should maximize their efforts to
play a more active role in immunization communication and delivery.

6. Limitations

This study has a number of limitations. The sample size is relatively small, so the power required
for our analyses may be limited. Secondly, these findings do not necessarily apply to some other
hospitals in the region and in the country, therefore further studies at a national level would be of a
great value. In addition, only hospitalized patients were surveyed. As to the validity and reliability
of studies that use a questionnaire as a research tool, it has been shown that respondents sometimes
want to give “right” answers [40], which could likely result in a possible underestimation of the
proportion of non-immunized patients. However, the fact that questionnaires were completed by an
interviewer might result in social desirability bias. Moreover, recalling information about the risk
factors or previous immunization could introduce a recall bias. Finally, the cross-sectional study used
for the purpose of this survey is perceived as less powerful for evaluating risk factors than other
analytical study designs [5]. Nevertheless, the methodology has been successfully used in recent years
to evaluate determinants influencing immunization in the elderly because of its simplicity and low
cost [10,14,15].

7. Conclusions

The influenza vaccination uptake in the elderly in Poland needs to be improved. Similar to other
countries [14,15,18,19], there is no single element influencing influenza vaccination among this group in
Poland [1,13,16,17], but rather a variety of factors, which play different roles depending on the region,
province, or community. Therefore, national strategy should concentrate on evidence- based public
health practices according to the local epidemiologic situation, and on the results of thorough research
with the use of scientifically approved methods. Future interventions related to maximizing vaccination
coverage should be more tailored, focusing especially on providing patients with relevant information
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on vaccine effectiveness, together with advice and support from professionals, to enhance vaccination
coverage among vulnerable sub-groups identified in this study which are particularly difficult to
reach, such as older patients living in rural areas. Funded vaccination programs accompanied by high
awareness in the elderly are crucial to increasing influenza vaccination uptake.
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16. Nessler, K.; Krztoń-Królewiecka, A.; Chmielowiec, T.; Jarczewska, D.; Windak, A. Determinants of influenza
vaccination coverage rates among primary care patients in Krakow, Poland and the surrounding region.
Vaccine 2014, 52, 7122–7127. [CrossRef] [PubMed]

17. Łukomska, A. Factors behind the elderly’s decision to accept or reject vaccination against influenza.
Gerontol. Pol. 2009, 17, 114.

18. Nowalk, M.P.; Zimmerman, R.K.; Shen, S.; Jewell, I.K.; Raymund, M. Barriers to Pneumococcal and Influenza
Vaccination in Older Community-Dwelling Adults (2000–2001). J. Am. Geriatr. Soc. 2004, 1, 25–30. [CrossRef]

19. Shemesh, A.A.; Rasooly, I.; Horowitz, P.; Lemberger, J.; Ben-Moshe, Y.; Kachal, J.; Danziger, J.;
Clarfield, A.M.; Rosenberg, E. Health behaviors and their determinants in multiethnic, active Israeli seniors.
Arch. Gerontol. Geriatr. 2008, 1, 63–77. [CrossRef] [PubMed]

20. R Development Core Team. R: A Language and Environment for Statistical Computing; R Foundation for
Statistical Computing: Vienna, Austria, 2008; ISBN 3-900051-07-0.

21. Hosmer, D.W.; Lemeshow, S. Applied Logistic Regression, 2nd ed.; John Wiley & Sons Inc.: New York, NY,
USA; Chichester, UK; Weinheim, Germany; Brisbane, Australia; Singapore; Toronto, ON, Canada, 2000.

22. Venables, W.N.; Ripley, B.D. Modern Applied Statistics with S, 4th ed.; Springer: New York, NY, USA, 2002.
23. Kwong, E.W.; Lam, I.O. Chinese older people in Hong Kong: Health beliefs about influenza vaccination.

Nurs. Older People 2008, 7, 29–33. [CrossRef] [PubMed]
24. Fedson, D.S.; Hannoun, C.; Leese, J.; Sprenger, M.J.; Hampson, A.W.; Bro-Jørgensen, K.; Ahlbom, A.M.;

Nøkelby, H.; Valle, M.; Olafsson, O.; et al. Influenza vaccination in 18 developed countries, 1980–1992.
Vaccine 1995, 7, 623–627. [CrossRef]

25. The State Sanitary Inspection. The Need for Vaccination. Available online: http://szczepienia.gis.gov.pl/
index.php/akcja_informacyjna/samorzadowe_programy_zdrowotne/zachodniopomorskie (accessed on
5 February 2017).

26. Ward, L.; Draper, J. A review of the factors involved in older people’s decision making with regard to
influenza vaccination: A literature review. J. Clin. Nurs. 2008, 1, 5–16. [CrossRef] [PubMed]

27. Sarría-Santamera, A.; Timoner, J. Influenza vaccination in old adults in Spain. Eur. J. Public Health 2003, 2,
133–137. [CrossRef]

28. Damiani, G.; Federico, B.; Visca, M.; Agostini, F.; Ricciardi, W. The impact of socio-economic level on
influenza vaccination among Italian adults and elderly: A cross-sectional study. Prev. Med. 2007, 5, 373–379.
[CrossRef] [PubMed]

29. De Andres, A.L.; Garrido, P.C.; Hernández-Barrera, V.; Del Pozo, S.V.; De Miguel, A.G.; Jiménez-García, R.
Influenza vaccination among the elderly Spanish population: Trend from 1993 to 2003 and vaccination-related
factors. Eur. J. Public Health 2007, 17, 272–277. [CrossRef] [PubMed]

30. Ryu, S.Y.; Kim, S.H.; Park, H.S.; Park, J. Influenza Vaccination among Adults 65 Years or Older: A 2009–2010
Community Health Survey in the Honam Region of Korea. Int. J. Environ. Res. Public Health 2011, 8,
4197–4206. [CrossRef] [PubMed]

31. Chiatti, C.; Di Rosa, M.; Barbadoro, P.; Lamura, G.; Di Stanislao, F.; Prospero, E. Socio-economic determinants
of influenza vaccination among older adults in Italy. Prev. Med. 2010, 51, 332–333. [CrossRef] [PubMed]

32. O’Malley, A.S.; Forrest, C.B. Immunization Disparities in Older Americans: Determinants and Future
Research Needs. Am. J. Prev. Med. 2006, 2, 150–158. [CrossRef] [PubMed]

33. Zhang, P.; Tao, G.; Irwin, K.L. Utilization of preventive medical services in the United States: A comparison
between rural and urban populations. J. Rural Health 2000, 16, 349–356. [CrossRef] [PubMed]

34. Lau, J.T.; Yang, X.; Tsui, H.Y.; Kim, J.H. Prevalence of influenza vaccination and associated factors among
community-dwelling Hong Kong residents of age 65 or above. Vaccine 2006, 24, 5526–5534. [CrossRef]
[PubMed]

35. Zimmerman, R.K.; Santibanez, T.A.; Janosky, J.E.; Fine, M.J.; Raymund, M.; Wilson, S.A.; Bardella, I.J.;
Medsger, A.R.; Nowalk, M.P. What affects influenza vaccination rates among older patients? An analysis
from inner-city, suburban, rural, and veterans affairs practices. Am. J. Med. 2003, 114, 31–38. [PubMed]

http://dx.doi.org/10.1371/journal.pone.0170550
http://www.ncbi.nlm.nih.gov/pubmed/28125629
http://dx.doi.org/10.1016/j.vaccine.2014.10.026
http://www.ncbi.nlm.nih.gov/pubmed/25454875
http://dx.doi.org/10.1111/j.1532-5415.2004.52006.x
http://dx.doi.org/10.1016/j.archger.2007.07.001
http://www.ncbi.nlm.nih.gov/pubmed/17764762
http://dx.doi.org/10.7748/nop2008.09.20.7.29.c6696
http://www.ncbi.nlm.nih.gov/pubmed/18853548
http://dx.doi.org/10.1016/0264-410X(94)00041-K
http://szczepienia.gis.gov.pl/index.php/akcja_informacyjna/samorzadowe_programy_zdrowotne/zachodniopomorskie
http://szczepienia.gis.gov.pl/index.php/akcja_informacyjna/samorzadowe_programy_zdrowotne/zachodniopomorskie
http://dx.doi.org/10.1111/j.1365-2702.2006.01861.x
http://www.ncbi.nlm.nih.gov/pubmed/17394537
http://dx.doi.org/10.1093/eurpub/13.2.133
http://dx.doi.org/10.1016/j.ypmed.2007.07.007
http://www.ncbi.nlm.nih.gov/pubmed/17707499
http://dx.doi.org/10.1093/eurpub/ckl242
http://www.ncbi.nlm.nih.gov/pubmed/17071634
http://dx.doi.org/10.3390/ijerph8114197
http://www.ncbi.nlm.nih.gov/pubmed/22163202
http://dx.doi.org/10.1016/j.ypmed.2010.06.008
http://www.ncbi.nlm.nih.gov/pubmed/20600262
http://dx.doi.org/10.1016/j.amepre.2006.03.021
http://www.ncbi.nlm.nih.gov/pubmed/16829332
http://dx.doi.org/10.1111/j.1748-0361.2000.tb00485.x
http://www.ncbi.nlm.nih.gov/pubmed/11218321
http://dx.doi.org/10.1016/j.vaccine.2006.04.014
http://www.ncbi.nlm.nih.gov/pubmed/16716461
http://www.ncbi.nlm.nih.gov/pubmed/12543287


Int. J. Environ. Res. Public Health 2017, 14, 665 12 of 12

36. Giese, C.; Mereckiene, J.; Danis, K.; O’Donnell, J.; O’Flanagan, D.; Cotter, S. Low vaccination coverage for
seasonal influenza and pneumococcal disease among adults at-risk and health care workers in Ireland, 2013:
The key role of GPs in recommending vaccination. Vaccine 2016, 34, 3657–3662. [CrossRef] [PubMed]

37. Brydak, L.; Roiz, J.; Faivre, P.; Reygrobellet, C. Implementing an influenza vaccination programme for adults
aged ≥65 years in Poland: A cost-effectiveness analysis. Clin. Drug Investig. 2012, 2, 73–85. [CrossRef]
[PubMed]

38. Blanton, L.; Mustaquim, D.; Alabi, N.; Kniss, K.; Kramer, N.; Budd, A.; Garg, S.; Cummings, C.N.; Fry, A.M.;
Bresee, J.; et al. Update: Influenza Activity—United States, 2 October 2016–4 February 2017. Morb. Mort.
Wkly. Rep. 2017, 66, 159–166. [CrossRef] [PubMed]

39. Thommes, E.W.; Ismaila, A.; Chit, A.; Meier, G.; Bauch, C.T. Cost-effectiveness evaluation of quadrivalent
influenza vaccines for seasonal influenza prevention: A dynamic modeling study of Canada and the United
Kingdom. BMC Infect. Dis. 2015, 15, 465. [CrossRef] [PubMed]

40. Kristiansen, C.M.; Harding, C.M. The social desirability of preventive health behavior. Public Health Rep.
1984, 99, 384–388. [PubMed]

© 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.vaccine.2016.05.028
http://www.ncbi.nlm.nih.gov/pubmed/27255466
http://dx.doi.org/10.2165/11594030-000000000-00000
http://www.ncbi.nlm.nih.gov/pubmed/22201294
http://dx.doi.org/10.15585/mmwr.mm6606a2
http://www.ncbi.nlm.nih.gov/pubmed/28207684
http://dx.doi.org/10.1186/s12879-015-1193-4
http://www.ncbi.nlm.nih.gov/pubmed/26503131
http://www.ncbi.nlm.nih.gov/pubmed/6431487
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Objective 
	Materials and Methods 
	Design and Setting 
	Study Population and Sampling 
	Study Instrument 
	Statistical Analysis 

	Results 
	Demographic 
	Vaccination Status 
	Sources of Information and Reasons for Influenza Vaccination 
	Beliefs about Influenza Vaccination 
	Determinants Related to Vaccination 

	Discussion 
	Overview of Results 
	Vaccination Uptake 
	Factors Related to Vaccination 
	Structural Patient-Related Determinants 
	Implications for Immunization Policy 

	Limitations 
	Conclusions 

