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Abstract
Annual influenza vaccination offers the best means to control and prevent influ-
enza-associated illnesses. Vaccination of health care workers (HCWs) is crucial for 
reducing influenza-related morbidity and mortality, and health authorities recom-
mend universal vaccination of this population. We evaluate the rates of influenza 
vaccination among HCWs and factors influencing uptake among health care profes-
sional groups in a children’s hospital in Ankara, Turkey. We surveyed 108 HCWs 
using a self-administered questionnaire. Influenza vaccination coverage rates (VCR) 
among HCWs for at least one dose in their lifetimes was 60.2%. In the 2016–2017 
influenza season, VCR of HCWs was 14.8%. We found a significantly higher rate 
of vaccinated participants among physicians (83.3%), older HCWs (mean age ± SD, 
36.2 ± 7.7 year), HCWs who believed in the necessity for vaccination (79.5%), and 
HCWs who have worked for a longer time (> 5 years) in the health care profession 
(71.2%) (p = 0.023, p = 0.002, p = 0.001, p = 0.003 respectively). For those who 
refused vaccination, the most common reason was doubts about its effectiveness. 
The most used source for information about the influenza vaccine among HCWs 
was the Ministry of Health (MoH). The MoH’s policies should prioritize HCWs to 
improve VCRs.
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Introduction

Influenza is a major public health problem. It occurs all over the world, with an 
annual attack rate estimated at 5–10% in adults and 20–30% in children [1]. Three 
worldwide outbreaks of influenza took place in the 20th century and gave rise to 
heavy social and healthcare burdens [2]. The world will face another influenza pan-
demic, but we do not know when, or how severe it will be.

The most cost-effective way to prevent the disease is influenza vaccination [3]. 
Annual influenza vaccination has proved to be the best way to control and prevent 
the burden of influenza-associated illnesses, hospitalization, mortality, and economic 
impact in the population. According to a recommendation of The United States (US) 
Advisory Committee on Immunisation Practices (ACIP), persons ≥ 6 months should 
be vaccinated annually against influenza, preferably by the end of October. In the 
US, October is the start of colder weather. Recommended timing for the influenza 
vaccination may differ by hemisphere due to seasonality [4, 5]. Many international 
guidelines recommend vaccination for all health care workers (HCWs), but vac-
cination coverage rates (VCR) among HCWs remain far below the targets [6]. At 
the United States Centers for Disease Control and Prevention (CDC), the National 
Health Interview Survey (NHIS) reported a VCR of < 40% among HCWs in its 2003 
survey [7].

In Turkey, for individuals at risk (pregnant women, those with chronic diseases, 
elderly > 65 years of age, children between 6 months and 18 years old who are on 
long term acetylsalicylic acid, people living in nursing homes and care centers for 
the elderly, and HCWs), the social security institution pays for the vaccine based on 
a recommendation of Ministry of Health (MoH) [8]. The Turkish MoH has provided 
influenza vaccine to HCWs free of charge every year since 2002. In 2006, in a cross-
sectional study, physicians found that 37.1% of HCWs were considering vaccina-
tion [9]. Ozisik et al. [10] reported that the VCR against influenza among HCWs in 
Turkey to be between 14.5 and 45.7% in several studies, far below the rates reported 
from the US, but similar to Europe. In the US, 78.4% of HCWs reported having 
been vaccinated against influenza during the 2017–2018 season, similar to coverage 
reported in the previous four influenza seasons [11]. In Europe, influenza VCRs for 
the 2012–2013 season among the HCWs varied widely, from 9.5 to 45.6% [12].

The influence of influenza vaccination among HCWs is multidirectional. HCWs 
are mentors who recommend vaccination and motivate patients’ to comply, and they 
are a target group for the control of the infection. Specifically, vaccination of HCWs 
protects them from influenza infection during the season, decreases their risks of 
becoming unrecognized sources of infection, and prompts change in the behavior of 
their patients [10].

Despite many efforts to increase VCR, the number of anti-vaccine supporters in 
Turkey increases daily, as elsewhere in the world [13]. Anti-vaccination movements 
lower vaccination coverage. Those against vaccination easily communicate to the 
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general public using the internet. HCWs are the most important connection between 
the community and scientific authorities. HCWs’ advice and encouragement to the 
public is one of the best vaccine promotions. HCWs attitudes and health practices 
guide society and could influence many to help prevent the disease, but vaccination 
coverage of HCWs is low [14]. The World Health Organization (WHO) has identi-
fied vaccine hesitancy as one of the top 10 threats to global health in 2019. WHO 
also highlighted the importance of health workers in communities, as they remain 
the most trusted advisors and influencers of vaccine implementation [15].

In this study, we aimed to evaluate the influenza VCRs among HCWs and the 
factors influencing influenza vaccination uptake among different health care pro-
fessional groups at the Health Sciences University Dr Sami Ulus Maternity and 
Children Training and Research Hospital in Ankara, Turkey in 2017.

Methods

We conducted this study at the Health Sciences University Dr Sami Ulus Mater-
nity and Children Training and Research Hospital in Ankara, Turkey dur-
ing 3 months, from April 2017 through June 2017. We obtained approval from 
the Hospital’s ethics committee. Although the Hospital has affiliates in several 
regions of Ankara, we limited our study to HCWs in one region. Our study sam-
ple included all HCWs in one region of the hospital except those who started 
working after 2015. We invited all of them to participate in the survey. The study 
population consisted of five groups; physicians, physician assistants, nursing 
staff, auxiliary medical staff, and administrative staff. All physicians and physi-
cian assistants participated in the survey were pediatricians.

In the sample (n = 163), we interviewed 72% of the HCWs and 92% com-
pleted survey. A physician’s assistant delivered a paper questionnaire to HCWs 
in a closed envelope, then collected anonymous paper questionnaires on the same 
day. Participation was entirely voluntary. We asked all participants in this cross-
sectional survey to complete a self-administered questionnaire. We selected the 
questions based on previous studies that evaluated the knowledge and attitudes 
toward the influenza vaccine [9, 10, 16, 17]. Prior to conducting the survey, the 
study team checked the questionnaire for unsuitable questions with assistance 
from five individuals for each profession group. We sought clarity to ease com-
pletion by participants and accuracy of answers. The questionnaire asked about 
knowledge, attitudes, and HCWs’ practices involving influenza vaccination. We 
divided the instrument into four sections with a total of 27 questions:

Section  1: seven questions about sociodemographics: age, sex, profession, 
duration of working in the hospital, and medical conditions of themselves and 
their families.
Section 2: nine questions to assess vaccine administration practice; vaccination 
during the past years and observed side effects.
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Section 3: eight questions about vaccine knowledge of the HCWs; target groups 
for vaccine, timing and effectiveness of the vaccine, MoH recommendations 
about the vaccine.
Section 4: three questions about attitudes, reasons for acceptance or refusal of the 
vaccine, and their attitudes about the need for vaccination. These questions were 
close-ended with nominal or categorical (yes/no, multiple-choice list) responses.

The study team maintained privacy and confidentiality throughout the implemen-
tation of the survey and study period. Questionnaires included no identifiable infor-
mation about research subjects.

We applied a Chi squared test to assess differences in categorical variables. We 
considered a p value of < 0.05 to be statistically significant. For the data set with 
missing items (6.5%), we attempted available case analysis. We used Odds ratios 
and Cohen’s d-effect size to assess the relationship. We analyzed all data using the 
statistical program SPSS (Statistical Package for Social Sciences 15; SPSS Inc., 
Chicago, IL, USA).

Results

A total of 108 HCWs completed the questionnaire (response rate 92%), including 
18 (16.7%) physicians, 23 (21.3%) physician assistants, 33 (30.6%) nursing staff, 
13 (12%) auxiliary medical staff, 14 (13%) administrative staff. For 7 (6.5%) of all 
responses, data about profession were missing. Table 1 shows the baseline charac-
teristics of the respondents who completed the survey.

Sixty-five HCWs (60.2%) reported having been vaccinated for influenza at 
least once in their lifetimes and 43 HCWs (39.8%) reported to never having been 

Table 1  Characteristics of study participants

Characteristics Physician n (%) Physician 
assistant n 
(%)

Nursing staff n 
(%)

Auxiliary staff 
n (%)

Adminis-
trative staff 
n (%)

Total number 18 23 33 13 14
Age (year), 

mean ± SD
36 ± 7.6 29.3 ± 6 34 ± 7.4 32.8 ± 7.1 35.5 ± 10.9

Sex
 Female 10 (55.6) 14 (60.9) 23 (69.7) 6 (46.2) 6 (42.8)
 Male 8 (44.4) 9 (39.1) 10 (30.3) 7 (53.8) 8 (57.1)

Years of working
 ≤ 5 years 3 (16.7) 21 (91.3) 7 (21.2) 6 (46.2) 5 (35.7)
 6–10 years 4 (22.2) 0 6 (18.2) 3 (23.1) 2 (14.3)

  > 10 years 11 (61.1) 2 (8.7) 20 (60.6) 4 (30.8) 7 (50)
Any chronic disease
 No 14 (77.8) 11 (47.8) 19 (57.6) 9 (69.2) 8 (57.1)
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vaccinated against influenza. The VCR of HCWs having H1N1 swine flu vaccine 
in 2009 was 29.9%. (See reported VCRs by HCW groups in Supplemental Figure 
S1.) Physicians had the highest vaccination rate (83.3%), significantly so. We also 
found significantly higher rates in older HCWs (mean age ± SD, 36.2 ± 7.7  year), 
HCWs who believed in the necessity for vaccination (79.5%), and HCWs who had 
worked for a longer time in the health care profession (71.2%) (p = 0.002, p = 0.001, 
p = 0.003 respectively) (Table 2).

Vaccination in the 2016–2017 influenza season reached 14.8% of HCWs and 
the VCR of HCWs’ household family members was 27.8%. None of the respond-
ents who received the vaccine in 2016–2017 influenza season reported having been 
severely ill with flu in the influenza season, however in the non-vaccinated group, 
10.2% of them reported severe symptoms of flu.

Ninety participants (83.3%) reported vaccine-associated side effects. Thirty-four 
of the 90 participants associated their side effects with the vaccine. Participants most 
commonly reported vaccine-associated side effect side effects as symptoms of cold 
or influenza, such as sore throat, runny nose or nasal congestion.

Resources HCWs used to learn about vaccines appear in Supplemental Figure S2. 
They relied most often on the Ministry of Health (MoH) for information: 83.3% of 
the auxiliary medical staff, 66.7% of the nursing staff, 65.2% of the physician assis-
tants, 50% of the physicians, and 50% of the administrative staff stated they turned 
to MoH for information about the influenza vaccine.

HCWs were most knowledgeable about MoH’s recommendation to vaccinate all 
HCWs (89.8%), the groups MoH recommended for vaccination (72.2%), and timing 
recommended for vaccine administration (70%). Respondents of each professional 
group, except auxiliary and administrative staff, exceeded the threshold of 70% cor-
rect answers for those questions. HCWs were least knowledgeable about the period 
for which influenza vaccine confers protection (17.8%). Vaccine knowledge ques-
tionnaire responses appear in Table 3.

Seventy-four participants (68.5%) provided reasons for refusing vaccination 
(Supplemental Figure S3). The most common reason for rejecting the vaccine was 
doubts about its effectiveness. Thirty-one participants (28.7%) provided reasons for 
their willingness to receive the vaccine (Supplemental Figure S4). The most com-
mon reason given, “HCWs are at risk”. Physicians’ belief in necessity for vaccina-
tion was highest at 66.7%, then: 65.2% for physician assistants, 28.6% for adminis-
trative staff, 23.1% for auxiliary staff and 21.2% for nursing staff.

Discussion

Influenza results in a substantial burden on health services and with serious socioec-
onomic effects worldwide [3]. The best way to prevent and control influenza infec-
tion is annual vaccination, but suboptimal VCR among target groups has remained 
a significant problem for many years [3]. Vaccination yields benefits both clinically 
and economically. In our sample, the overall VCR for influenza, at least once dur-
ing a lifetime, was 60.2%. However, 29.9% of the HCWs received H1N1 swine 
flu vaccine in 2009, and 14.8% of the HCWs received the influenza vaccine in the 
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2016–2017 influenza season. Thus, regular vaccination is low and inconsistent. 
HCWs who were aware of the necessity of vaccination had higher rates of vaccina-
tion, showing a need for education on this point. Because HCWs relied most on the 
MoH for information about influenza vaccine recommendations, an active, yearly 
strategy of outreach by MoH before influenza season is greatly needed.

Table 2  The characteristics of the participants according to their vaccination status

a Physician assistant, nursing staff, auxiliary medical staff, administrative staff
b Physician and physician assistant
c Nursing staff, auxiliary medical staff, administrative staff
d Cohen’s d-effect size
e Ministry of Health

Vaccinated at least once 
ever with influenza 
vaccine
n (%)

Never vaccinated 
with influenza 
vaccine
n (%)

p value OR (95% CI)

Total number of par-
ticipants

65 43

Physician 15 (25) 3 (7.3) 0.023 4.2 (1.13–15.69)
Other  HCWsa 45 (75) 38 (92.7)
Doctorsb 27 (45) 14 (34.1) 0.275 1.5 (0.694–3.589)
Other  HCWsc 33 (55) 27 (65.9)
Sex
 Female 40 (61.5) 24 (55.8) 0.553 0.789 (0.361–1.726)
 Male 25 (38.5) 19 (44.2)

Age(year), mean ± SD 36.2 ± 7.7 30.7 ± 10 0.002 0.612d

Chronic disease
 Yes 25 (38.5) 16 (37.2) 0.896 0.948 (0.428–2.1)
 No 40 (61.5) 27 (62.8)

Household family members with a chronic disease
 Yes 13 (20) 10 (23.8) 0.639 0.800 (0.314–2.037)
 No 52 (80) 32 (76.2)

Using  MoHe for information
 Yes 42 (65.6) 25 (58.1) 0.443 1.375 (0.620–3.046)
 No 22 (34.4) 18 (41.9)

Using scientific publications for information
 Yes 19 (29.7) 11 (25.6) 0.643 1.228 (0.515–2.932)
 No 45 (70.3) 32 (74.4)

Believe in necessity for vaccination
 Yes 35 (53.8) 9 (20.9) 0.001 4.407 (1.825–10.645)
 No 30 (46.2) 34 (79.1)

Duration of working
 ≤ 5 years 18 (27.7) 24 (55.8) 0.003 0.303 (0.135–0.682)
 > 5 years 47 (72.3) 19 (44.2)
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According to the studies of VCRs of HCWs in Turkey, the highest VCRs took 
place after the 2009 influenza A/H1N1 pandemic, ranging from 12.3 to 76.1% [10, 
16, 18–20]. After that pandemic, VCR for influenza decreased markedly [10]. In 
2010 Ulusoy et al. [21] reported that 48.6% of the physicians and 5.9% of the nurses 
received influenza vaccination in a pediatric unit of a hospital. In 2012 Ciblak et al. 
[22] evaluated 911 family physicians working in two metropolises in Turkey and 
reported that 45.7% of family physicians received vaccine annually. According to 
the statistical agency of Turkey, the nation’s influenza VCRs in 2014 fell from 3.3 to 
2.6% in 2016 [23]. In a multicenter study carried out in 2017 in Turkey, the authors 
found that 7% of the HCWs received vaccine every year [24]. A European Centre 
for Disease Prevention and Control technical report from European Union, Euro-
pean Economic Area Member States noted that influenza VCR among HCWs for the 
2015–2016, 2016–2017, and 2017–2018 seasons ranged from 15.6 to 63.2% [25]. 
We found the overall VCR, and VCR in the 2016–2017 season in our study group to 
have been lower than in past years reported in Turkey.

Those rates are similar to those in some European countries and far below rates 
reported from the USA [3, 5, 10]. When we compare our results in Turkey to those 
in the United States we see some notable differences. We found nurses and physi-
cian assistants were considerably less vaccinated than physicians. In the US, during 
2017–2018 influenza season, VCR were higher among physicians (96.1%), but the 
rates for nurses (90.5%) and physician assistants (87.8%), so the difference among 
the groups is considerably smaller than in Turkey [5].

According to the vaccine knowledge questionnaire, physicians had the highest 
level of knowledge about the vaccine, followed by physician assistants. Recently, 
however, Newcombe et al. [26] found that even pediatricians’ knowledge of guide-
lines and recommendations about influenza vaccination to have been suboptimal in 
Sydney. A systematic review and meta-regression analysis showed that to increase 
the vaccination uptake, HCWs’ awareness was one of the most effective compo-
nents, but formal educational interventions (such as presentations, lectures, video 
projections, meetings) was not [27]. However in a study evaluating the effect of 
education on awareness, knowledge, and willingness to be vaccinated, the authors 
found education through audio-visual lectures, one to one discussions, and question 
and answer sessions by practicing, played an important role in increasing awareness 
[28].

In Turkey where HCWs relied most commonly on MoH as their source for infor-
mation, MoH’s data may be the most important data source more broadly because 
the majority of the hospitals have official connections to MoH. In 2009, Torun et al. 
[19] found that 35.4% of the HCWs they studied in Istanbul reported the MoH to 
be their primary source of knowledge, consistent with our study. The MoH in Tur-
key is directive and HCWs follow its policies. Since 2009, for its pandemic influ-
enza vaccination program, the Turkish MoH developed a passive communication 
strategy, using informative posters. Recently MoH has posted similar information 
on its official website [8, 19]. Effective health strategies can be developed by the 
collaboration between MoH and hospitals. Policies and activities to encourage vac-
cines should be brought to the forefront. MoH should ensure that hospitals to organ-
ize activities including vaccination days, and HCWs should be specifically tasked 
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to increase vaccination rates. Besides providing influenza vaccine free of charge for 
HCWs, MoH should develop active strategies like informative motivating reminder 
campaigns about influenza vaccination every year in the hospital and social media 
can be used to reach all HCWs and community nationwide. These are likely to be 
more effective than just providing influenza vaccine free of charge with passive noti-
fication like website information, posters or presentations.

A review from Turkey about vaccination strategies for HCWs, the reasons for 
refusing influenza vaccination in HCWs [10] were similar to our findings, that 
HCWs doubts about the effectiveness/protection capabilities of the vaccine were 
most common. Different from the reported studies in the same review are some rea-
sons for the rejection of the vaccine in the current study: preferring not to be vac-
cinated, not liking to receive the vaccine, and lack of familiarity with the vaccine 
[10]. We suggest that these opinions and preferences may result from the increasing 
anti-vaccination movement in Turkey. Turkey faces an increasing trend of vaccine 
refusals—adults for themselves and for their children—due to medical, cultural and 
religious beliefs. The WHO stated that refusal to vaccinate, despite the availabil-
ity of the vaccines, is as threatening as the HIV or Ebola diseases. To avoid deaths 
and severe complications from vaccine-preventable diseases, it is vitally import to 
increase vaccination rates [15]. HCWs, especially physicians as role models, have an 
impact on the patient and in all societies; HCWs’ vaccine rejections can be expected 
to have greater impact than refusal by others.

The most common reason to receive the vaccine in our sample was “being at 
risk”. This result is consistent with many studies of HCW vaccination that showed 
“feel not at risk of getting influenza or its complications” as the main reason for not 
being vaccinated [17, 29, 30]. Vasilevska et al. [31] reported that consideration of 
self-protection and desire to protect family and friends appeared the strongest and 
most consistent driver of HCWs’ decisions to accept vaccination.

Lytras et  al. [27] reviewed interventions in many countries (such as US,UK, 
France, Japan, Germany etc.) from many continents to increase seasonal influenza 
vaccine coverage in HCWs. They found that mandatory vaccination was most effec-
tive. The most important difference in practices in Turkey from those discussed in 
the meta-analysis is the lack of a mandatory vaccination policy. Better on-site access 
to vaccination, incentives, and education did not have as strong impact on increas-
ing HCWs vaccination as the mandatory vaccination policy did. Implementation of 
mandatory vaccination is controversial for etnical reasons in Turkey, so the country 
needs to devise alternative strategies to be as effective as possible. To maintain the 
specificity of personal preferences, we suggest implementation of a mandatory sys-
tem of reminders (notification for the vaccine that is due) or recall (notification of 
the vaccine that is past due) interventions before the influenza season. Because our 
survey did not include questions about mandatory vaccination, we are unable to dis-
cuss the thoughts of HCWs on this issue.

Nearly half of the HCWs in our study had never been vaccinated against influ-
enza. In the 2016–2017 influenza season the VCRs among the HCWs were not only 
low but declining. Not only our study, but others conducted in Turkey reinforce the 
lesson that influenza vaccination coverage in Turkey needs to be improved to control 
influenza morbidity and mortality. In the process of vaccination in Turkey, the most 
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obvious difference between Turkey and the US, where VCRs are higher, is lack of 
mandatory vaccination policy here. Specifically for Turkey, the MoH, professional 
societies, hospitals and health care authorities should combine common policies 
with incentives in an active strategy to increase VCRs, especially among HCWs.

The most important limitation of the study is relatively the low number of sur-
vey participants as we included only one hospital. Therefore, the results cannot be 
generalized. However, in our opinion, our study provides useful information about 
the vaccination rate among healthcare workers. Another limitation is that vaccina-
tion status was self-reported and might be subject to recall bias. However, the ques-
tionnaire did not include any identifiable data, and participants were assured that all 
identities would be kept anonymous.

Conclusion

Considering the reasons for willingness and refusal of the influenza vaccine, accu-
rate risk perception and effective protection from the vaccine should be the most 
important learning goals in active and annual educational campaigns prior to every 
influenza season. We suggest that HCWs should be educated with incentivized 
social campaigns (interactive education about effective protection, necessity, and 
actual side effects of the vaccine by an authoritative and prominent person in this 
regard at a hospital-based meeting) during the influenza vaccination season for sev-
eral days every year instead of the standardized education (posters, presentations, 
lectures) to increase the awareness and knowledge. HCWs should be the primary 
target to increase VCRs to protect HCWs and as a means to increase vaccine preven-
tion of influenza nationwide.
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