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BACKGROUND/AIMS
The aim of this study was to evaluate the knowledge of health care workers (HCW) on the influenza and pneumococcal vaccine.

MATERIALS and METHODS
A questionnaire about influenza and pneumococcal vaccination was administered to HCW and administrative staff.

RESULTS

Atotal of 225 subjects were included into the study; there were 180 women (80%) and 45 (20%) men. The mean age was 319tl1.4 years, and
73.5% of the respondents stated that adult vaccination was effective. Pneumococcal vaccination (58.7%) was less well known, although
86.2% of respondents indicated that they were familiar with influenza vaccination. Only 28.4% of respondents indicated that they had
influenza vaccine, and none of the cases had a pneumococcal vaccine. In 75% of influenza-vaccinated participants, the vaccination
was suggested by a physician. Among influenza-vaccinated participants, the percentage of people who thought that vaccination was
beneficial was 54.4%. The most common reasons for not vaccinating all participants were the belief that vaccination was ineffective
(38.7%) and the belief about not being in a risk group (36.1%).

CONCLUSION

It was shown that the rate of influenza vaccination among hospital staff is low, and most of them were not familiar with pneumococcal
vaccination. It is thought that educational programs on vaccination should be made to increase the awareness of the hospital staff who
are at risk of infection due to their working environment.
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INTRODUCTION

Influenza and pneumococcal infections are potential causes of mortality and morbidity for certain high-risk groups, in-
cluding adults (I). Despite an appropriate treatment, the fatality rates for pneumococcal bacteremia remain high (15%-
20%) in some high-risk adults (2). The incidence of pneumococcal diseases varies seasonally with the incidence of flu.
Influenza virus damages epithelial cells of airways and improves the condition for secondary bacterial infection (mostly
Streptococcus pneumoniae) (3). In the United States, during the 2014-2015 flu season, a total of 7911 patients were hospi-
talized due to influenza infection with a mortality rate of 9.3% (4).

Influenza and pneumococcal disease control strategies include immunization of high-risk populations (3). Although the
efficacy and effectiveness of influenza and pneumococcal vaccines has been proven, the rate of vaccination remains
suboptimal worldwide (5).
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The Center for Disease Control and Prevention (CDC) in the
United States reported that the vaccination coverage for influ-
enza in the 2009/2010 flu season was 41.2% for all ages and 69.6
for those aged 264 years (5). Vaccination coverage of pneumo-
coccal infections is lower than that of influenza among high-risk
groups globally. According to a survey from Canada in 2006,
39% of adults aged 265 years received a pneumococcal vac-
cine, whereas 70% received influenza vaccine for the same sea-
son (6). Health care providers are at high risk of both acquiring
and fransmitting influenza to patients and other medical staff.
It is reported that influenza in health care workers (HCW) can
lead to nosocomial outbreaks. Therefore, immunization is rec-
ommended for health professionals by the World Health Orga-
nization, CDC, and national health authorities of most European
countries (7).

The awareness of medical staff about their risk of acquiring in-
fluenza and immunization strategies in adults with comorbidi-
ties can lead to successful vaccination programs. Consequently,
in this study, we aimed to understand the knowledge on influen-
za and pneumococcal vaccines among HCW.

MATERIALS and METHODS

A comprehensive search was conducted between September
and October 2017 in the study. A self-administered question-
naire was performed for all volunteer hospital staff. Hospital
staff included HCW and administrative staff. The HCW included
nurses, technicians, and laboratories. Approximately 356 hos-
pital staff were contacted, and 225 of them responded to the
questionnaire.

The demographic characteristics (age, gender, duration of work-
ing) of participants and the results of the questionnaire were
recorded. The questionnaire was prepared by specialists in pul-
monary disease and infectious diseases, and it was not a vali-
dated questionnaire. It included 10 questions about influenza and
pneumococcal vaccines. The knowledge of influenza and pneu-
mococcal vaccines, the effect of the vaccines on reducing the in-
fection risk, vaccination rates among hospital staff, and reasons
for refusing the vaccine were examined. The knowledge of vacci-
nation was defined according to the following question: “Do you
have knowledge about influenza/pneumococcal vaccine?” The
answers were classified as yes, no, or no idea. If the participants
were sure about the answer, they chose yes or no, but, if they were
not sure about the question, they chose “no idea!” For example,

e | am familiar with the name of the vaccine, and | know the
efficacy. Yes

e | am not familiar with the name of the vaccine, and | do not
know the efficacy. No

o | am familiar with the vaccine, but not with its effectiveness.
No idea

All participants were informed about the aim of the study, and
they gave written informed consent. The study was approved by
the local ethical committee of University of Kyrenia (10/18/2018,
ref no: RY-2018-11).

Statistical Analysis
Statistical analyses of the study were performed using the IBM
Statistical P ackage for the Social Sciences for Windows version
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20.0 (SPSS IBM Corp,; Armonk, NY, USA). Continuous variables
were expressed as mean * standard deviation, and categorical
variables were expressed as counts (percentage). Comparisons
of categorical variables between the groups were performed
using the chi-square test. A p-value <0.05 was considered sta-
tistically significant.

RESULTS

A total of 225 subjects were included in the study; there were
180 women (80%) and 45 (20%) men. The mean age of the pop-
ulation was 319z11.4 years (min, 19; max, 65). The mean age was
higher in women than men, and the difference was statistically
significant (p=0.001). Nearly 60% of the hospital staff had been
working for at least 5 years. The working area and the duration
of working of the participants are shown in Figures | and 2.

Seventy-tree percent of the respondents stated that adult vac-
cination was effective. There was no statistically significant dif-
ference between genders regarding the opinion on the effec-
tiveness of adult vaccination (women: 72.5%; men: 77.8%; p=0.05).
Pneumococcal vaccination (58.7%) was less well known, al-
though 86.2% of respondents indicated that they had informa-
tion about influenza vaccination (Figure 3). Similarly, the level
of knowledge about the effect of the pneumococcal vaccine
on the reducing risk of infection (40.9%) was lower than that of
influenza vaccination (63.4%) (Figure 4). The knowledge level
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of both influenza and pneumococcal vaccination according to
gender are shown in Table |.

Regarding the classification of HCW, the participants who have
the working period 25 years, the pneumococcal vaccination
knowledge level was significantly higher when compared with
those with the working period <5 years. (81.6% vs. 54%, p=0.004).
Influenza and the pneumococcal vaccines were better known
to reduce the risk of infection among the HCW who have a 25
years working period when compared with those who have a
shorter working period (81.6% vs. 597%, p=0.02 for influenza vac-
cine) (65.8% vs. 35.8%, p=0.003 for the pneumococcal vaccine).
According fo the working period, the rate of receiving the influ-
enza vaccine was similar (p=0.2).

Only 28.4% of respondents indicated that they had influenza
vaccine; the rate of women who had influenza vaccination was
higher than that of men, but the difference was not significant
(29.4% vs. 24.4%, p=0.51). None of the cases had pneumococcal
vaccination. In 75% of influenza-vaccinated participants, the
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vaccination proposal was made by a physician. Among influ-
enza-vaccinated participants, the proportion of people who
thought that vaccination was beneficial was 54.4%. However,
33.8% thought it was not beneficial, and 11.8% had no idea. Not
believing that vaccination was efficient (38.7%) and the belief
about not being in a risk group (36.1%) were the most common
reasons for not vaccinating all participants. In women, the most
common reason for not being vaccinated was not believing the
efficacy of vaccination, while the belief about not being in risk
group was the most common for men (Figure 5).

DISCUSSION

This study demonstrated that the influenza vaccine was better
known than the pneumococcal vaccine (86.2% vs. 58.7%). Al-
though the level of knowledge about vaccination was relatively
high, the vaccination rates were extremely low among hospital
staff. The most common reasons for not vaccinating were the
belief that vaccination was inefficient (38.7%) and the belief
about not being in a risk group (36.1%).

HCWs have the risk of both acquiring and transmitting influenza.
Moreover, every flu season, health care service is disrupted due
to the absenteeism of medical staff (7). Therefore, they are an
essential target group for influenza vaccination o protect them-
selves and to prevent tfransmission to patients (8-10). Annual in-
fluenza vaccination for HCW is recommended in most countries
(I1, 12). However, the vaccination coverage of HCW remains sub-
optimal worldwide (13, 14).

Influenza can lead to severe illness and serious complications,
such as secondary bacterial pneumonia (15, 16). Streptococcus
pneumoniaeis the most commonly isolated microorganism from
adults with pneumonia and sepsis (17). Besides, influenza vacci-
nation plays an indirect role in preventing invasive pneumococ-
cal infection, which tends to occur usually during the flu season
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Figure 5. Reasons for not being vaccinated by gender, %
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TABLE I. Level of knowledge about influenza and pneumococcal vaccination according to gender

Women Men
Yes No No idea Yes No No idea
Do you have information about influenza vaccination? n(%) 157 (877%)  10(5.6%) 12 (6.7%) 36 (80%) 6 (13.3%) 3(67%)
Does influenza vaccine reduce the risk of infection? n(%) 121(676%)  38(212%)  20(112%)  21(46.7%) 14(GLI%)  10(222%)
Do you have information about pneumococcal vaccination? n(%) 107 (594%) 57 31.7%)  16(89%)  25(55.6%) 14 (31.1%) 6 (13.3%)
Does pneumococcal vaccine reduce the risk of infection? n(%) 75(417%)  42(233%)  63(35%) 17 (37.8%) 10(222%) 18 (40%)
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In recent years, several studies have been performed to focus on
the factors that lead to insufficient adherence to vaccination in
Western countries (18, 19). Knowledge gaps, fear of side effects,
concerns about the efficacy, and the perception of not being in
the risk group seem to be the most common reasons to decline
vaccination (20).

Studies show that HCWs knowledge of the influenza vaccine is
directly correlated with vaccination uptake (21). It is also report-
ed that getting vaccinated is associated with recommending
vaccination to patients. The ratio is 86% versus 54% in vaccinat-
ed and unvaccinated HCWs respectively (8).

According to CDC survey, 20% of persons aged 265 years re-
ported they received influenza vaccine, but they said that they
never had received the pneumococcal vaccine. Some Europe-
an countries have reported coverage rates of approximately
50% for pneumococcal vaccine among the high-risk population.
Most countries do not even report these rates. It is shown by
some studies that the mostimportant barrier fo vaccinating was
that most of the high-risk patients were not even aware that the
vaccine existed. This study also showed that health care profes-
sionals’ advice is the most important factor to be vaccinated (2).
Health care providers have a critical role in informing patients
about vaccination (6). Many studies showed that vaccine provi-
sion by an HCW is found to be an independent predictor of the
pneumococcal and influenza vaccine uptake in the elderly (22).

In a meta-analysis sponsored by the CDC, HCWs misconcep-
tions about influenza vaccination were similar to those of the
general public (23). Another study by Gresser-Edelsburg et al.
(24) reported no difference between HCWs and the general
public regarding vaccination support.

These data show that the education of HCWs means the ed-
ucation of the public indirectly. The vaccine coverage among
HCWs in the United States is >75% but is <30% in many Euro-
pean countries (25). The mean vaccination coverage rate from
2006 to 2013 flu seasons was 21.6 % ranging from [1% to 34% in
ltaly (26). Some other recent reports show that the influenza
vaccination rate among HCWs differs by seasons and country
ranging between 50.8% (Greece 2006-2007) and 35% (Germany
2010-2011) (27).

Our study is in the same line with European studies. Although
63.4% of participants agreed that the influenza vaccine is ef-
fective, only 28.4% of them received the vaccine. None of the
participants received the pneumococcal vaccine due to the per-
ception of not beingin the risk group. Similarly to our study, Ciftci
et al. (28) reported the influenza coverage rate of 26.7% among
HCWs from Turkey.

In an extensive survey from medical centers in the United States,
the most frequent barriers to vaccination were the fear of side
effects 39% and fear of contracting influenza from the vaccine
25% (29). Among the whole HCW sample in another study from
Turkey, the reasons for declining vaccination included the fear of
its adverse effects (31%) and doubts about its efficacy (28.9%)
(27). Another barrier to vaccination was a low perceived risk
of influenza infection. Haridi et al. (30) reported that 389 % of
HCWs decline vaccination due to concerns about efficacy.

Evren et al. The Knowledge Level of Hospital Staff

Similarly, in our study, 38.7% of the participants mentioned not
to believe in the efficacy of the influenza vaccine, while 36.1%
of them declined due to the perception of not being in the risk

group.

Studies indicate that HCWs do not follow recommended immu-
nization practices for adults and themselves. False assumptions
and knowledge gaps are the reasons of failing fo receive vacci-
nations. Although the patient and HCWs education is critical in
filling knowledge gaps, it has been shown in many studies that
knowledge itself is not sufficient to improve immunization prac-
tice (27).

Influenza outbreaks in hospitals are related to low vaccination
rates among HCWs (28). These outbreaks put patients at an im-
portant risk of acquiring the infection, particularly in critical care
units. Health care systems have an ethical and moral duty to
protect vulnerable patients from influenza (30).

Due to the failure of voluntary immunization programs, manda-
tory policies are being increasingly adapted to health care cen-
ters. A recent review indicated that a mandatory vaccination
strategy is the most successful way to increase vaccination up-
take. Many health care centers in the United States have imple-
mented mandatory policies with a nearly 100% compliance (30).

To the best of knowledge, this is the first study evaluating the
knowledge level of hospital staff about influenza and pneumo-
coccal vaccination in Cyprus. However, there are some limita-
tions fo the study. The relatively small study population and the
use of a non-validated questionnaire were the main limitations.
The results of this study may not reflect the knowledge of all
hospital staff in the country since it was conducted in only two
hospitals in Cyprus. Furthermore, the definition of the knowl-
edge on vaccination depended on only one question.

We found that the influenza vaccine was betfter known than the
pneumococcal vaccine. Although the level of knowledge about
vaccination was relatively high, the vaccination rates were
meager among hospital staff in Cyprus. These findings should
be used fo improve any future vaccination campaigns. Raising
the awareness accompanied with mandatory policies seem to
be likely effective.
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