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Abstract
Background: Influenza vaccinations are recommended for medical staff as an effective and safe form of preventing influenza and its 
complications. The aim of the study was to assess the impact of selected educational and information interventions on the influenza 
vaccination coverage (IVC) in nursing personnel and their attitude towards this procedure. Material and Methods: The study par-
ticipants (N = 320) were randomly divided into 4 groups. Group 1 participated in stationary training, whereas group 2 participated 
in distance learning. Additionally, 2 subgroups were established in each of the groups above: 1 subgroup received a reminder about 
the vaccination in the form of a short text message, and the other group did not receive any such reminder. The IVC rate in each 
group was determined; the attitude towards influenza vaccination was measured using the health belief model. Results: The highest 
IVC was obtained after stationary training followed by a reminder in the form of a short test message (36%). The reminder signi-
ficantly affected IVC in the group attending stationary training (p < 0.05, OR = 2.5, 95% CI: 1.16–5.58); however, it had no impact 
on the IVC in the group participating in distance learning (p > 0.05, OR = 1.2, 95% CI: 0.51–2.83). Both stationary training and 
distance learning positively influenced the attitude towards influenza vaccinations. A major change in attitudes towards influenza 
vaccinations was observed only in the case of stationary training followed by a reminder in the form of a short text message (positive 
changes in perceived susceptibility and severity took place, perceived vaccination benefits increased, and perceived barriers were 
reduced). Conclusions: Stationary training followed by a reminder in the form of a short text message is more effective in increasing 
the IVC rate compared to distance learning. It also promotes positive changes in attitudes to this prophylactic procedure, which is 
why it should be recommended for wider implementation. Med Pr. 2020;71(6):665–85
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INTRODUCTION

The World Health Organization estimates that every 
season 5–10% of the adult population and 20–30% of 
the  pediatric population suffer from influenza, with 
3–5 million severe cases or complications, which result 
in 290 000–650 000 deaths globally [1]. In the European 
Union, it is estimated that 25–100 million people suf-
fer from influenza every season, and 15 000–70 000 pa-
tients die of influenza and its complications every 
year [2]. In the 2016–2017 epidemic season in Poland, 
the  incidence of influenza was 1692/100 000 popula-
tion, and in the most recent 2017–2018 epidemic sea-
son, the  incidence exceeded 1782/100 000 already by 
August of 2018 [3].

A basic method of preventing influenza is vaccina-
tion. It  is recommended to all persons with no con-
traindications to vaccination, who would like to avoid 
becoming ill. Influenza can be a hospital-acquired in-
fection, with health care workers (HCWs) constituting 
the potential source of infections in patients, and with 
patients constituting the potential source of infection in 
HCWs. Furthermore, the infection can spread between 
members of medical teams [4].

Outbreaks of nosocomial infections, including those 
caused by influenza viruses, pose a  serious medical 
and epidemiological problem, which involves the need 
to provide treatment (of flu and its possible complica-
tions), ensure the proper isolation and cohorting of pa-
tients, introduce costly pharmacological prophylaxis for 
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non-immune persons contacting the influenza patients, 
implement the sanitary regime, and provide dedicated 
medical staff who have been vaccinated against influen-
za [4]. Other consequences associated with an influenza 
outbreak in the hospital include financial losses (result-
ing from, e.g., the need to temporarily reduce the num-
ber of hospital admissions), image losses (e.g., due to 
the necessity to limit hospital visits), and legal aspects 
(e.g., connected with patients’ claims) [4].

Despite recommendations, the  influenza vacci-
nation coverage (IVC) in medical personnel remains 
at a  low level (<30% in European countries)  [5]. Bish 
et al.  [6] estimated IVC at 13–53%. La Torre et al.  [7] 
described a  pooled proportion of IVC of 13.47% for 
nurses. In  other European countries, such as the  UK, 
Germany and France, the IVC rate ranged 15–29% [4]. 
The IVC rate among Polish HCWs is only 6–15% de-
spite the fact that this vaccine has been officially recom-
mended by the Health Ministry since 1994 [4]. Medical 
personnel is indicated as a risk group for influenza vac-
cination in the Polish Immunization Program, but there 
is no reimbursement for the vaccine (all costs must be 
covered by an employee; some employers also decide to 
provide a free of charge vaccine) [4].

It is necessary to develop activities that can effec-
tively improve the  IVC rate in medical personnel at 
the  system level (legal provisions, central financing of 
vaccinations), and with regard to the attitude towards 
preventive vaccinations in this professional group [8].

In a systematic review of literature, Odone et al. [9] 
showed that sending out reminders in the  form of 
a  short text message with information on vaccination 
is effective in increasing the  IVC rate, whereas send-
ing information via smartphone applications, e-mails 
or social media does not bring the desired effects  [9]. 
The  authors agree that this activity is relatively cheap 
and easily accessible, and it should be used more often. 
However, it is effective only in the  case of short-term 
activities (sending out a  short text message too early 
reduces the effectiveness of this intervention). Reagan 
et al. [10] also presented other factors that may poten-
tially influence the  effectiveness of a  short text mes-
sage as a way of promoting vaccinations and reminding 
about them. These were the  sender, the  message con-
tent, and the  correctness and completeness of the  ad-
dress data (phone number). It  is worth emphasizing 
the  fact that each type of the intervention resulted in 
a  positive change in the  perception of influenza vac-
cination as an effective method of the disease preven-
tion. Doubts about the effectiveness of vaccination were 

previously identified as the reason for non-performance 
of vaccination. Perception of influenza vaccination as 
an ineffective procedure is considered to be the reason 
for the  negative attitude towards vaccination, mainly 
among medical workers, but also among senior citizens 
and patients with chronic diseases [11–14].

The aim of the study was to evaluate the impact of se-
lected educational and information interventions on IVC 
and attitudes to influenza vaccination in nursing staff.

MATERIAL AND METHODS

In order to conduct the study, consent from the Bioethics 
Committee at the  Medical University of Warsaw was 
obtained. The  research was carried out in the  peri-
od of October 1–December 30, 2017. Participation in 
the study was voluntary and anonymous.

Overall, 770 HCWs were invited to participate 
in the  study and, eventually, 329 (43%) subjects met 
the  inclusion criteria (441 people were excluded from 
the study: 302 did not agree to participate, and 139 re-
ported that they had completed influenza prevention 
training over the past year). The sample for the  study 
was designed in order to ensure the representativeness 
of the results based on the number of nurses and mid-
wives registered in 2016 in the Main Chamber of Nurses 
and Midwives, Poland (the population size: 325  000, 
the  standard fraction size equal to 50%, the  maxi-
mum error of 3%, the significance level of p = 0.05, and 
the minimum number set at 264 participants).

The study involved 329 male and female nurses, all of 
whom were active HCWs with a direct contact with pa-
tients. The majority (81.2%) of the participants worked 
in hospitals (equally in internal diseases, pediatric or 
surgery wards) while 18.8% worked in outpatient set-
tings (family medicine practices). The participants were 
listeners of postgraduate courses organized for nursing 
staff in Warsaw, and they came from all geographical 
districts of Poland. The recruitment for the  study was 
conducted during the  first course, before the  lectures 
started, with none of the lectures during the course be-
ing related to the topic of influenza and its prophylaxis. 
The inclusion criteria for the study were as follows: con-
sent to the study, no training on influenza vaccination 
in the previous year, no vaccination against influenza in 
the current season, and no free of charge influenza pro-
gram at the workplace. The exclusion criteria included: 
the  lack of consent to participate in the study, at least 
1 training on influenza vaccination in the previous year, 
already done influenza vaccination in the current study, 
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and an existing free of charge influenza vaccination pro-
gram at the workplace.

All the participants who were included in the study 
completed training, as well as provided phone numbers, 
e-mail addresses and questionnaire data.

The respondents were randomly divided into 4 groups 
in which various educational and information interven-
tions were performed (randomization took place by sa-
luting the participant with a closed envelope containing 
the number of the group to which he/she was assigned):
 ■ group 1 (N  = 80, 83.7% worked in hospitals, 

16.3%  worked in outpatient settings): the  respon-
dents participated in stationary training with an ed-
ucator; after 2 weeks, there was a  follow-up meet-
ing with the educator when they received a printed 
educational leaflet with information about influen-
za vaccination; after another 2 weeks, the  partici-
pants were sent a reminder of influenza vaccination 
in the  form of a  short text message; it was not re-
quired to confirm the short text message received;

 ■ group 1A (N  = 82, 82.9% worked in hospitals, 
17.1% worked in outpatient settings): the respondents 
participated in stationary training with an educa-
tor; after 2 weeks, there was a follow-up meeting with 
the educator when they received a printed education-
al leaflet with information about influenza vaccina-
tion; no reminder of influenza vaccination was sent;

 ■ group 2 (N  = 85, 81.2% worked in hospitals, 
18.8%  worked in outpatient settings): the  respon-
dents participated in distance learning; they were 
sent educational materials in a PDF file via e-mail 
with identical substantive content as the  one pre-
sented to the group participating in stationary train-
ing; after 2 weeks, they received an educational leaf-
let in a PDF file via e-mail, containing information 
about influenza vaccination; after another 2 weeks, 
the respondents were sent a reminder about influen-
za vaccination in the form of a short text message;  
it was not required to confirm the short text mes-
sage received;

 ■ group 2A (N  = 82, 79.3% worked in hospitals, 
20.7%  worked in outpatient settings): the  respon-
dents participated in distance learning; they were 
sent educational materials in a PDF file via e-mail 
with identical substantive content as the  one pre-
sented to the group participating in the stationary 
training; after 2 weeks, they received an education-
al leaflet in a PDF file via e-mail, containing infor-
mation about influenza vaccination; no reminder of 
influenza vaccination was sent.

The learning programs of the 2 types of courses were 
exactly the  same (the presentation sent by e-mail was 
the  same as the presentation used during contact lec-
tures, as well as the leaflet given or sent as a reminder). 
The  presentation addressed issues related to influenza 
epidemiology, its symptoms and complications, influ-
enza vaccination benefits, effectiveness and safety.

Before the intervention and 8 weeks after it was per-
formed, all the participants to the study were asked to 
fill in a  research questionnaire, developed by the  au-
thors in order to identify attitudes towards vaccination 
and to determine IVC (a question about conducting 
influenza vaccination was added to the  second ques-
tionnaire, and influenza vaccination was declared by 
the  participant). The  research questionnaire consist-
ed of 13 multiple choice questions, and it was creat-
ed using elements of the  health belief model (HBM). 
This model assumes that certain factors, such as per-
ceived susceptibility, severity, benefits and barriers in-
fluence the probability of a specific health behavior, in 
this case the likelihood of undergoing influenza vacci-
nation. High susceptibility, high severity, high benefits 
and low barriers are factors influencing high probabili-
ty of the recommended health-related behavior, includ-
ing preventive vaccination. The respondents are asked 
to indicate to what extent they agree with a  particu-
lar statement, and their answers are categorized using 
the Likert scale (the choice of possible answers: strongly 
agree, agree, undecided [no opinion], disagree, strong-
ly disagree). The questionnaire was provided as the sup-
plementary material.

The original research questionnaire used in the study 
was validated on a group of 60 persons. The results ob-
tained for the individual parameters assessing the reli-
ability of the  questionnaire included: test–retest: 0.91, 
Cronbach’s α coefficient: 0.92, and κ coefficient: 0.91. 
The obtained results indicate that the applied research 
tool is accurate, repeatable and consistent.

Characteristics of the study group
The study groups were comparable in terms of age, sex, 
education, workplace and work experience. Detailed 
demographic characteristics of the groups subjected to 
educational and information interventions are present-
ed in Table 1.

Statistical analysis
Statistical analyzes of the  obtained results were per-
formed using statistical and analytical software Sta-
tistica 10.0 PL (Dell Inc., 2016), Dell Statistica (a data  
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analysis software system, version 13) and SPSS Statistics 
(Statistical Package for the  Social Sciences Statistics, 
version 26, IBM). For nominal variables, the non-para-
metric χ2 test was used to assess the  compatibility of 
non-measurable features. In cases where the test could 
not be used due to an insufficient sample size or num-
ber of distinguished elements, Fisher’s exact test was 
carried out. In order to assess changes in attitudes to-
wards influenza vaccination before and after educa-
tional and information interventions, compliance rates 
were calculated for individual questions describing 
perceived susceptibility, severity, benefits and barriers. 
The rates were compared using the Wilcoxon signed-
rank test. The  normality of distribution of the  ana-
lyzed features was determined using the Shapiro-Wilk 
test and the  Kolomogorov-Smirnov test. The  given 

p-values were calculated using an alternative hypothe-
sis that assumes that the examined proportions are dif-
ferent. The null hypothesis, which assumes the equal-
ity of the  analyzed features, was rejected in favor of 
an alternative hypothesis according to which the  ob-
tained p-value was <0.05 (the assumed significance 
level: p = 0.05).

Furthermore, the OR was established and 95% CI for 
OR were calculated using the Fischer or Wald method.

RESULTS

Impact of the type of educational
and information interventions on IVC
The highest percentage of responders (29.35%) was 
found in group 1, which participated in stationary  

Table 1. Demographic characteristics of the health care workers study groups in the study conducted in 2017 in Warsaw, Poland

Variable

Participants
(N = 329)

group 1
(N = 80)

group 1A
(N = 82)

group 2
(N = 85)

group 2A
(N = 82)

n % n % n % n %

Age [years]

≤25 0 0.0 0 0.0 0 0.0 0 0.0

26–50 43 53.8 38 46.3 42 49.4 44 53.7

51–64 37 46.2 44 53.7 43 50.6 38 46.3

≥65 0 0.0 0 0.0 0 0.0 0 0.0

Sex

female 78 97.5 74 90.2 81 95.3 79 96.3

male 2 2.5 8 9.8 4 4.7 3 3.7

Education

secondary 39 48.8 37 45.1 44 51.8 42 51.2

higher 41 51.2 45 54.9 41 48.2 40 48.8

Seniority [years]

≤5 0 0.0 0 0.0 0 0.0 0 0.0

6–10 0 0.0 0 0.0 0 0.0 0 0.0

11–19 33 41.3 31 37.8 33 38.8 37 45.1

20–39 47 58.7 51 62.2 52 61.2 45 54.9

≥40 0 0.0 0 0.0 0 0.0 0 0.0

Workplace

outpatient health care 15 18.8 16 19.5 17 20.0 19 23.2

inpatient health care 65 81.2 66 71.5 68 80.0 63 76.8

Group 1 – stationary training (training with an educator, a leaflet handed in personally), followed by a short text message, group 1A – stationary training (training with  
an educator, a leaflet handed in personally), not followed by a short text message, group 2 – distance learning (training materials and a leaflet in a PDF file sent via email),  
followed by a short text message, group 2A – distance learning (training materials and a leaflet in a PDF file sent via email), not followed by a short text message. 
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training (training with an educator, after 2 weeks 
a printed educational and information leaflet) with an 
additional reminder sent in the  form of a  short text 
message encouraging the  participants to undergo in-
fluenza vaccination. In the other groups, the percentage 
of respondents who had influenza vaccination ranged 
17–20% (Table 2).

Stationary training accompanied by a leaflet handed 
over personally by the educator, and followed by a re-
minder in the  form of a  short text message, was sig-
nificantly more effective in increasing IVC than dis-
tance learning (information and the  leaflet sent by 
e-mail), followed by a reminder in the form of a short 

text message. There were no statistically significant dif-
ferences in the effectiveness of stationary training with 
no reminder, and distance learning with no reminder, 
with regard to the percentage of respondents who un-
derwent influenza vaccination after the  intervention. 
It  was found that the  reminder about the  vaccination 
in the  form of a  short text message had a  significant 
impact on the performance of vaccinations in the sta-
tionary training group, but it had no impact on IVC in 
the distance learning group. The relationships between 
the  type of educational and information interventions 
and IVC in the examined nursing staff are presented in 
Table 3.

Impact of educational  
and information interventions on the attitudes 
of nursing staff towards influenza vaccination, 
depending on the type of the intervention
In the group which participated in stationary training 
and was sent a  short text message, a  change was ob-
served in all 4 HBM parameters used to assess attitudes 
towards influenza vaccination. Statistically significant 
changes in attitudes were reported in terms of perceived 
susceptibility, perceived severity, perceived benefits and 
perceived barriers (Table 4). The compliance indicator 
after this type of learning, compared to the one report-
ed before learning, was significantly higher for the fol-
lowing statements: “I belong to the influenza risk group” 

Table 2. Impact of the type of educational and information 
interventions on influenza vaccination coverage in the study 
conducted in 2017 in Warsaw, Poland

Group

Participants
(N = 329)

vaccinated
(N = 75)

not vaccinated
(N = 254)

n % n %

Group 1 (N = 80) 29 36.2 51 63.8

Group 1A (N = 82) 15 18.2 67 81.8

Group 2 (N = 85) 17 20.0 68 80.0

Group 2A (N = 82) 14 17.1 68 82.9

Explanations as in Table 1.

Table 3. Impact of the type of educational and information interventions on influenza vaccination coverage in the study  
conducted in 2017 in Warsaw, Poland

Group comparision
Vaccination

[n] OR 95% CI p
performed non-performed

Group 1 and 1A 44 118 2.54 1.16–5.58 <0.05

group 1 (N = 80) 29 51

group 1A (N = 82) 15 67

Group 2 and 2A 31 136 1.21 0.51–2.83 >0.05

group 2 (N = 85) 17 68

group 2A (N = 82) 14 68

Group 1 and 2 46 119 2.27 1.06–4.86 <0.05

group 1 (N = 80) 29 51

group 2 (N = 85) 17 68

Group 1A and 2A 29 135 1.08 0.45–2.62 >0.05

group 1A (N = 82) 15 67

group 2A (N = 82) 14 68

Explanations as in Table 1.
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Table 4. Impact of educational and information interventions on the attitudes towards influenza vaccination in group 1*

Variable

Participants
(N = 80)

pbefore intervention after intervention

n % n %

Perceived susceptibility

I belong to the influenza risk group

strongly agree 30 37.5 44 55.0

agree 22 27.5 20 25.0

undecided (no opinion) 6 7.5 3 3.8

disagree 21 26.3 13 16.3

strongly disagree 1 1.3 0 0.0

compliance indicator 3.73 4.18 <0.05

Perceived severity

Influenza can be dangerous for me

strongly agree 26 32.5 40 50.0

agree 27 33.8 21 26.3

undecided (no opinion) 11 13.8 7 8.8

disagree 15 18.8 11 13.8

strongly disagree 1 1.3 1 1.3

compliance indicator 3.77 4.10 <0.05

Influenza complications can be serious

strongly agree 53 66.3 53 66.3

agree 27 33.8 27 33.8

undecided (no opinion) 0 0.0 0 0.0

disagree 0 0.0 0 0.0

strongly disagree 0 0.0 0 0.0

compliance indicator 4.66 4.66 >0.05

Influenza is a highly contagious disease

strongly agree 44 55.0 57 71.3

agree 29 36.3 17 21.3

undecided (no opinion) 2 2.5 2 2.5

disagree 5 6.3 4 5.0

strongly disagree 0 0.0 0 0.0

compliance indicator 4.40 4.58 <0.05

Perceived benefits

Influenza vaccination can alleviate symptoms of the disease

strongly agree 35 43.8 45 56.3

agree 23 28.8 20 25.0

undecided (no opinion) 14 17.5 8 10.0

disagree 7 8.8 6 7.5

strongly disagree 1 1.3 1 1.3

compliance indicator 4.05 4.27 >0.05
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Variable

Participants
(N = 80)

pbefore intervention after intervention

n % n %

Influenza vaccination effectively prevents the disease

strongly agree 17 21.3 34 42.5

agree 25 31.3 24 30.0

undecided (no opinion) 18 22.5 14 17.5

disagree 16 20.0 6 7.5

strongly disagree 4 5.0 2 2.5

compliance indicator 3.43 4.02 <0.05

Influenza vaccination is safe

strongly agree 11 13.8 30 37.5

agree 33 41.3 20 25.0

undecided (no opinion) 31 38.8 26 32.5

disagree 5 6.3 4 5.0

strongly disagree 0 0.0 0 0.0

compliance indicator 3.62 3.82 <0.05

I would get vaccinated if influenza vaccination was recommended by 
a doctor

strongly agree 7 8.8 14 17.5

agree 18 22.5 11 13.8

undecided (no opinion) 22 37.5 22 27.5

disagree 24 30.0 26 32.5

strongly disagree 9 11.3 7 8.8

compliance indicator 2.87 2.98 >0.05

I would get vaccinated if influenza vaccination was recommended by 
the media

strongly agree 4 5.0 4 5.0

agree 7 8.8 9 11.3

undecided (no opinion) 22 27.5 21 26.3

disagree 30 37.5 34 42.5

strongly disagree 17 21.3 12 15.0

compliance indicator 2.38 2.48 >0.05

Perceived barriers

Influenza vaccination is too expensive

strongly agree 9 11.3 5 6.3

agree 6 7.5 6 7.5

undecided (no opinion) 22 27.5 9 11.3

disagree 23 28.8 40 50.0

strongly disagree 20 25.0 20 25.0

compliance indicator 2.51 2.22 >0.05

Table 4. Impact of educational and information interventions on the attitudes towards influenza vaccination in group 1* – cont.
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(4.18 vs. 3.73, p < 0.05), “Influenza can be dangerous for 
me” (4.1 vs. 3.77, p < 0.05), “Influenza is a highly con-
tagious disease” (4.58 vs. 4.4, p < 0.05), “Influenza vac-
cination effectively prevents the disease” (4.02 vs. 3.43, 
p < 0.05) and “Influenza vaccination is safe” (3.82 vs. 
3.62, p < 0.05). The compliance indicator after this type 
of learning, compared to the one reported before learn-
ing, was significantly lower for the following statements: 
“The risk of adverse events after influenza vaccination is 
high” (2.33 vs. 2.68, p < 0.05) and “Influenza vaccination 
is unfavorable for me” (2.55 vs. 2.78, p < 0.05) (Table 4).

In the group which participated in stationary train-
ing and was not sent an additional short text message, 
a  change was observed in 3 HBM parameters assess-
ing attitudes towards influenza vaccination: perceived 
susceptibility, perceived benefits and perceived barri-
ers. The compliance indicator after this type of learning, 

compared to the one reported before learning, was sig-
nificantly higher for the following statements: “I belong 
to the influenza risk group” (4.01 vs. 2.79, p < 0.05) and 
“Influenza vaccination effectively prevents the disease” 
(3.63 vs. 3.37, p < 0.05). The compliance indicator af-
ter this type of learning, compared to the one reported 
before learning, was significantly lower for the follow-
ing statements: “The risk of adverse events after influ-
enza vaccination is high” (2.42 vs. 2.78, p < 0.05) and  
“Influenza vaccination is unfavorable for me” (2.32  
vs. 2.57, p < 0.05) (Table 5).

In the  group which participated in distance learn-
ing and was sent a short text message, a change was ob-
served in 2 HBM parameters assessing attitudes towards 
influenza vaccination: perceived benefits and perceived 
barriers. The  compliance indicator after this type of 
learning, compared to the one reported before learning, 

Variable

Participants
(N = 80)

pbefore intervention after intervention

n % n %

It’s difficult for me to arrange influenza vaccination

strongly agree 2 2.5 1 1.3

agree 3 3.8 0 0.0

undecided (no opinion) 9 11.3 8 10.0

disagree 30 37.5 35 43.8

strongly disagree 36 45.0 36 45.0

compliance indicator 1.81 1.68 >0.05

The risk of adverse events after influenza vaccination is high

strongly agree 1 1.3 0 0.0

agree 26 32.5 15 18.8

undecided (no opinion) 13 16.3 11 13.8

disagree 27 33.8 40 50.0

strongly disagree 13 16.3 14 17.5

compliance indicator 2.68 2.33 <0.05

Influenza vaccination is unfavorable for me

strongly agree 9 11.3 7 8.8

agree 9 11.3 4 5.0

undecided (no opinion) 29 36.3 21 26.3

disagree 22 27.5 40 50.0

strongly disagree 11 13.8 8 10.0

compliance indicator 2.78 2.55 <0.05

* Stationary training (training with an educator, a leaflet handed in personally), followed by a short text message; Wilcoxon analysis.

Table 4. Impact of educational and information interventions on the attitudes towards influenza vaccination in group 1* – cont.
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Table 5. Impact of educational and information interventions on the attitudes towards influenza vaccination in group 1A*

Variable

Participants
(N = 82)

pbefore intervention after intervention

n % n %

Perceived susceptibility

I belong to the influenza risk group

strongly agree 23 28.0 23 28.0

agree 35 42.7 46 56.1

undecided (no opinion) 11 13.4 6 7.3

disagree 10 12.2 5 6.1

strongly disagree 3 3.7 2 2.4

compliance indicator 2.79 4.01 <0.05

Perceived severity

Influenza can be dangerous for me

strongly agree 26 31.7 26 31.7

agree 36 43.9 37 45.1

undecided (no opinion) 7 8.5 11 13.4

disagree 12 14.6 8 9.8

strongly disagree 1 1.2 0 0.0

compliance indicator 3.90 3.98 >0.05

Influenza complications can be serious

strongly agree 49 59.8 49 59.8

agree 28 34.1 28 34.1

undecided (no opinion) 1 1.2 2 2.4

disagree 4 4.9 3 3.7

strongly disagree 0 0.0 0 0.0

compliance indicator 4.48 4.50 >0.05

Influenza is a highly contagious disease

strongly agree 37 45.1 37 45.1

agree 40 48.8 40 48.8

undecided (no opinion) 1 1.2 3 3.7

disagree 4 4.9 2 2.4

strongly disagree 0 0.0 0 0.0

compliance indicator 4.34 4.36 >0.05

Perceived benefits

Influenza vaccination can alleviate symptoms of the disease

strongly agree 32 39.0 32 39.0

agree 29 35.4 30 36.6

undecided (no opinion) 13 15.9 16 19.5

disagree 7 8.5 3 3.7

strongly disagree 1 1.2 1 1.2

compliance indicator 4.02 4.08 >0.05
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Variable

Participants
(N = 82)

pbefore intervention after intervention

n % n %

Influenza vaccination effectively prevents the disease

strongly agree 13 15.9 13 15.9

agree 32 39.0 40 48.8

undecided (no opinion) 12 14.6 16 19.5

disagree 23 28.0 12 14.6

strongly disagree 2 2.4 1 1.2

compliance indicator 3.37 3.63 <0.05

Influenza vaccination is safe

strongly agree 20 24.4 20 24.4

agree 38 26.3 43 52.4

undecided (no opinion) 16 19.5 15 18.3

disagree 5 6.1 3 3.7

strongly disagree 3 7.3 1 1.2

compliance indicator 3.81 3.95 >0.05

I would get vaccinated if influenza vaccination was recommended 
by a doctor

strongly agree 18 22.0 18 22.0

agree 20 24.4 31 37.0

undecided (no opinion) 27 32.9 23 28.0

disagree 11 13.4 6 7.3

strongly disagree 6 7.3 4 4.9

compliance indicator 3.40 3.64 <0.05

I would get vaccinated if influenza vaccination was recommended 
by the media

strongly agree 5 6.1 5 6.1

agree 15 18.3 19 23.2

undecided (no opinion) 23 28.0 22 26.8

disagree 22 26.8 23 28.0

strongly disagree 17 20.7 13 15.9

compliance indicator 2.62 2.75 >0.05

Perceived barriers

Influenza vaccination is too expensive

strongly agree 2 2.4 1 1.2

agree 13 15.9 11 13.4

undecided (no opinion) 26 31.7 25 30.5

disagree 34 41.5 38 46.3

strongly disagree 7 8.5 7 8.5

compliance indicator 2.62 2.52 >0.05

Table 5. Impact of educational and information interventions on the attitudes towards influenza vaccination in group 1A* – cont.
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was significantly higher for the  statement: “Influenza 
vaccination effectively prevents the  disease” (3.52  
vs. 3.32, p < 0.05), and significantly lower for the state-
ment: “The risk of adverse events after influenza vacci-
nation is high” (2.52 vs. 2.76, p < 0.05) (Table 6).

In the group which participated in distance learn-
ing and was not sent a short text message, a change was 
observed in 2 HBM parameters assessing attitudes to-
wards influenza vaccination: perceived severity and 
perceived benefits. The compliance indicator after this 
type of learning, compared to the  one reported be-
fore learning, was significantly higher for the following 
statements: “Influenza complications can be serious” 
(4.82 vs. 4.73, p < 0.05), “Influenza is a highly conta-
gious disease” (4.86 vs. 4.71, p < 0.05) and “Influenza 
vaccination effectively prevents the  disease” (3.67 
vs. 3.51, p < 0.05) (Table 7).

DISCUSSION

The results of the study indicate that the most effective 
educational and information intervention in terms of 
ensuring the highest IVC rate in nursing staff was sta-
tionary training followed by a meeting where a  leaflet 
was handed in to the participants by the educator and 
a reminder in the form of a short text message. Stationary 
training followed by supplementary information in the 
form of a  short text message was more effective in  
increasing IVC compared to distance learning followed 
by such a message. The supplementary short text mes-
sage significantly influenced IVC in the group attending 
the stationary training, but it had no impact on IVC in 
the group participating in distance learning. Both sta-
tionary training and distance learning (when not fol-
lowed by a short text message) were equally effective in 

Variable

Participants
(N = 82)

pbefore intervention after intervention

n % n %

It’s difficult for me to arrange influenza vaccination

strongly agree 2 2.4 0 0.0

agree 12 14.6 9 11.0

undecided (no opinion) 4 4.9 4 4.9

disagree 38 46.3 43 52.4

strongly disagree 26 31.7 26 31.7

compliance indicator 2.09 1.95 >0.05

The risk of adverse events after influenza vaccination is high

strongly agree 3 3.7 1 1.2

agree 18 22.0 8 9.8

undecided (no opinion) 24 29.3 21 25.6

disagree 32 39.0 47 57.3

strongly disagree 5 6.1 5 6.1

compliance indicator 2.78 2.42 <0.05

Influenza vaccination is unfavorable for me

strongly agree 5 6.1 3 3.7

agree 15 18.3 9 11.0

undecided (no opinion) 18 22.0 15 18.3

disagree 28 34.1 40 48.8

strongly disagree 16 19.5 15 18.3

compliance indicator 2.57 2.32 <0.05

* Stationary training (training with an educator, a leaflet handed in personally), not followed by a short text message; Wilcoxon analysis.

Table 5. Impact of educational and information interventions on the attitudes towards influenza vaccination in group 1A* – cont.
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Table 6. Impact of educational and information interventions on the attitudes towards influenza vaccination in group 2*

Variable

Participants
(N = 85)

pbefore intervention after intervention

n % n %

Perceived susceptibility

I belong to the influenza risk group

strongly agree 38 44.7 40 47.1

agree 27 31.8 27 31.8

undecided (no opinion) 7 8.2 5 5.9

disagree 7 8.2 7 8.2

strongly disagree 6 7.1 6 7.1

compliance indicator 3.98 4.03 >0.05

Perceived severity

Influenza can be dangerous for me

strongly agree 38 44.7 40 47.1

agree 30 35.3 30 35.3

undecided (no opinion) 5 5.9 5 5.9

disagree 10 11.8 8 9.4

strongly disagree 2 2.4 2 2.4

compliance indicator 4.08 4.15 >0.05

Influenza complications can be serious

strongly agree 61 71.8 60 70.6

agree 20 23.5 21 24.7

undecided (no opinion) 3 3.5 3 3.5

disagree 1 1.2 1 1.2

strongly disagree 0 0.0 0 0.0

compliance indicator 4.65 4.64 >0.05

Influenza is a highly contagious disease

strongly agree 45 52.9 47 55.3

agree 35 41.2 33 38.8

undecided (no opinion) 2 2.4 2 2.4

disagree 3 3.5 3 3.5

strongly disagree 0 0.0 0 0.0

compliance indicator 4.43 4.45 >0.05

Perceived benefits

Influenza vaccination can alleviate symptoms of the disease

strongly agree 33 38.8 36 42.4

agree 36 42.4 34 40.0

undecided (no opinion) 9 10.6 8 9.4

disagree 6 7.1 6 7.1

strongly disagree 1 1.2 1 1.2

compliance indicator 4.10 4.15 >0.05
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Variable

Participants
(N = 85)

pbefore intervention after intervention

n % n %

Influenza vaccination effectively prevents the disease

strongly agree 10 11.8 18 21.2

agree 35 41.2 32 37.6

undecided (no opinion) 16 18.8 15 17.6

disagree 21 24.7 17 20.0

strongly disagree 3 3.5 3 3.5

compliance indicator 3.32 3.52 <0.05

Influenza vaccination is safe

strongly agree 17 20.0 25 29.4

agree 38 44.7 33 38.8

undecided (no opinion) 22 25.9 20 23.5

disagree 7 8.2 6 7.1

strongly disagree 1 1.2 1 1.2

compliance indicator 3.74 3.88 >0.05

I would get vaccinated if influenza vaccination was recommended 
by a doctor

strongly agree 15 17.6 15 17.6

agree 21 24.7 25 29.4

undecided (no opinion) 23 27.1 23 27.1

disagree 20 23.5 17 20.0

strongly disagree 6 7.1 5 5.9

compliance indicator 3.22 3.32 >0.05

I would get vaccinated if influenza vaccination was recommended 
by the media

strongly agree 7 8.2 7 8.2

agree 15 17.6 15 17.6

undecided (no opinion) 21 24.7 21 24.7

disagree 25 29.4 27 31.8

strongly disagree 17 20.0 15 17.6

compliance indicator 2.64 2.67 >0.05

Perceived barriers

Influenza vaccination is too expensive

strongly agree 9 10.6 6 7.1

agree 13 15.3 12 14.1

undecided (no opinion) 30 35.3 30 53.3

disagree 23 27.1 26 30.6

strongly disagree 10 11.8 11 12.9

compliance indicator 2.85 2.71 >0.05

Table 6. Impact of educational and information interventions on the attitudes towards influenza vaccination in group 2* – cont.
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terms of increasing IVC. This means that adding a fol-
low-up, cost-generating short text message to distance 
learning is not recommended, because it does not con-
tribute to increasing the percentage of vaccinated nurs-
ing staff. When it is not planned or possible to perform 
an educational and information activity with the use of 
short text messages, both stationary and distance learn-
ing are equally effective.

Scientific literature shows that there are many types 
of interventions aimed at increasing IVC in medical 
personnel, including various forms of trainings and 
the use of short text messages.

Stockwell et al.  [15] showed that adding a remind-
er in the form of a short text message with an invitation 
to vaccination and information on vaccination avail-
ability to standard activities promoting vaccination in 
children, such as leaflets at the vaccination center, was 

effective and resulted in an increase in the percentage 
of vaccinated patients (43% in the group that received 
the message and 39.9% in the group that did not receive 
the message).

Hofstetter et  al.  [16] showed that it is more effec-
tive to add a reminder in the form of a short text mes-
sage to educational interventions rather than to infor-
mation interventions, and they obtained a similar result 
to the one yielded by the authors of the study present-
ed in this paper. Reagan et al. [10] reported that sending 
a short text message increased the IVC rate in the study 
group; however, the  level of vaccination coverage still 
remained low (12%). Newall et  al.  [17] stated that an 
additional short text message informing about vacci-
nation increased the  IVC rate in pregnant women by 
30%. Herrett et al. [16] also showed that sending a short 
text message to patients resulted in an increase in 

Variable

Participants
(N = 85)

pbefore intervention after intervention

n % n %

It’s difficult for me to arrange influenza vaccination

strongly agree 3 3.5 1 1.2

agree 12 14.1 7 8.2

undecided (no opinion) 3 3.5 3 3.5

disagree 38 44.7 45 52.9

strongly disagree 29 54.1 29 34.1

compliance indicator 2.08 1.89 >0.05

The risk of adverse events after influenza vaccination is high

strongly agree 3 3.5 3 3.5

agree 21 24.7 20 23.5

undecided (no opinion) 18 21.2 17 20.0

disagree 39 45.9 24 28.2

strongly disagree 4 4.7 21 24.7

compliance indicator 2.76 2.52 <0.05

Influenza vaccination is unfavorable for me

strongly agree 6 7.1 6 7.1

agree 8 9.4 8 9.4

undecided (no opinion) 30 35.3 30 35.3

disagree 22 25.9 14 16.5

strongly disagree 19 22.4 27 31.8

compliance indicator 2.52 2.43 >0.05

* Distance learning (training materials and a leaflet in a PDF file sent via email), followed by a short text message; Wilcoxon analysis.

Table 6. Impact of educational and information interventions on the attitudes towards influenza vaccination in group 2* – cont.
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Table 7. Influence of educational and information interventions on the attitudes towards influenza vaccination in group 2A*

Variable

Participants
(N = 82)

pbefore intervention after intervention

n % n %

Perceived susceptibility

I belong to the influenza risk group

strongly agree 40 48.8 46 56.1

agree 22 26.8 20 24.4

undecided (no opinion) 5 6.1 5 6.1

disagree 10 12.2 7 8.5

strongly disagree 5 6.1 4 4.9

compliance indicator 4.00 4.18 >0.05

Perceived severity

Influenza can be dangerous for me

strongly agree 34 41.5 37 45.1

agree 38 46.3 37 45.1

undecided (no opinion) 5 6.1 5 6.1

disagree 4 4.9 2 2.4

strongly disagree 1 1.2 1 1.2

compliance indicator 4.21 4.30 >0.05

Influenza complications can be serious

strongly agree 65 79.3 73 89.0

agree 14 17.1 6 7.3

undecided (no opinion) 1 1.2 1 1.2

disagree 2 2.4 2 2.4

strongly disagree 0 0.0 0 0.0

compliance indicator 4.73 4.82 <0.05

Influenza is a highly contagious disease

strongly agree 62 75.6 74 90.2

agree 18 22.0 6 7.3

undecided (no opinion) 1 1.2 1 1.2

disagree 1 1.2 1 1.2

strongly disagree 0 0.0 0 0.0

compliance indicator 4.71 4.86 <0.05

Perceived benefits

Influenza vaccination can alleviate symptoms of the disease

strongly agree 40 48.8 49 59.8

agree 23 28.0 14 17.1

undecided (no opinion) 10 12.2 11 13.4

disagree 9 11.0 8 9.8

strongly disagree 0 0.0 0 0.0

compliance indicator 4.14 4.26 >0.05
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Variable

Participants
(N = 82)

pbefore intervention after intervention

n % n %

Influenza vaccination effectively prevents the disease

strongly agree 24 29.3 24 29.3

agree 26 31.7 31 37.8

undecided (no opinion) 6 7.3 7 8.5

disagree 20 24.4 16 19.5

strongly disagree 6 7.3 4 4.9

compliance indicator 3.51 3.67 <0.05

Influenza vaccination is safe

strongly agree 26 31.7 27 32.9

agree 27 32.9 27 32.9

undecided (no opinion) 20 24.4 21 25.6

disagree 8 9.8 6 7.3

strongly disagree 1 1.2 1 1.2

compliance indicator 3.84 3.89 >0.05

I would get vaccinated if influenza vaccination was recommended 
by a doctor

strongly agree 19 23.2 26 31.7

agree 19 23.2 16 19.5

undecided (no opinion) 21 25.6 21 25.6

disagree 18 22.0 16 19.5

strongly disagree 5 6.1 5 3.7

compliance indicator 3.35 3.56 >0.05

I would get vaccinated if influenza vaccination was recommended 
by the media

strongly agree 5 6.1 5 6.1

agree 21 25.6 28 34.1

undecided (no opinion) 11 13.4 14 17.1

disagree 29 35.4 23 28.0

strongly disagree 16 19.5 12 14.6

compliance indicator 2.63 2.89 >0.05

Perceived barriers

Influenza vaccination is too expensive

strongly agree 1 1.2 1 1.2

agree 8 9.8 8 9.8

undecided (no opinion) 28 34.1 25 30.5

disagree 35 42.7 34 41.5

strongly disagree 10 12.2 14 17.1

compliance indicator 2.45 2.36 >0.05

Table 7. Influence of educational and information interventions on the attitudes towards influenza vaccination in group 2A* – cont.
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the percentage of influenza vaccinated patients (though 
by only 2.6%), and they also determined that the num-
ber-needed-to-treat indicator was 7 (which means that 
sending 7 short text messages resulted in the vaccina-
tion of 1 patient). The advantages of short text messag-
es as a way of reminding and informing people about 
vaccination include a low cost, an easy and quick activ-
ity, and a  widespread availability of mobile phones in 
the population of developed countries [18].

A greater effectiveness was achieved when the mes-
sage was sent by a  physician caring for the  patient. 
In a hospital, this could be a person known to the staff, 
who has conducted vaccination training, e.g., an epide-
miological nurse or a doctor presiding over the  infec-
tion team. The content of the short text message should 
be short and adjusted to the  target group: if the  tar-
get group has been previously trained, a  vaccination 

reminder is recommended; if not, it is advisable to add 
short educational information about vaccination bene-
fits, indicating that the patient belongs to the risk group 
and should be vaccinated  [10]. In  the  outpatient set-
tings, the best time to send out vaccination reminders is 
6 weeks. In the study presented in this paper, the mes-
sage was sent 4 weeks after the training (2 weeks after 
receiving a reminder leaflet)  [10]. Short text messages 
were as effective in increasing the IVC rate in children 
and adults as reminders and invitations sent by tradi-
tional mail or automatic telephone notifications [19].

Although the results of studies published in the sci-
entific literature so far generally confirm the effective-
ness of short text messages in increasing IVC in differ-
ent patient groups, there are also papers which show no 
beneficial effect of this intervention on the vaccination 
coverage [20].

Variable

Participants
(N = 82)

pbefore intervention after intervention

n % n %

It’s difficult for me to arrange influenza vaccination

strongly agree 0 0.0 0 0.0

agree 5 6.1 3 3.7

undecided (no opinion) 3 3.7 4 4.9

disagree 27 32.9 30 36.6

strongly disagree 47 57.3 45 54.9

compliance indicator 1.58 1.57 >0.05

The risk of adverse events after influenza vaccination is high

strongly agree 4 4.9 3 3.7

agree 24 29.3 17 20.7

undecided (no opinion) 11 13.4 12 14.6

disagree 28 34.1 28 34.1

strongly disagree 15 18.3 22 26.8

compliance indicator 2.68 2.40 >0.05

Influenza vaccination is unfavorable for me

strongly agree 5 6.1 3 3.7

agree 17 20.7 13 15.9

undecided (no opinion) 19 23.2 18 22.0

disagree 19 23.2 25 30.5

strongly disagree 22 26.8 23 28.0

compliance indicator 2.56 2.36 >0.05

* Distance learning (training materials and a leaflet in a PDF file sent via email), not followed by a short text message; Wilcoxon analysis.

Table 7. Influence of educational and information interventions on the attitudes towards influenza vaccination in group 2A* – cont.
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The importance of short text messages in promot-
ing the knowledge about influenza vaccination, increas-
ing IVC, and improving the timeliness of vaccinations 
can be illustrated by the  fact that Centers for Disease 
Control and Prevention have created a system which in-
volves sending out short text messages in the event of an 
influenza pandemic, which was positively evaluated by 
potential users in the pilot study [21].

The results obtained by the authors of the study pre-
sented in this paper prove that adding reminding and 
information activities (a leaflet and a short  text mes-
sage) to educational interventions provides better ef-
fects in terms of IVC. The  necessity of repetitive and 
comprehensive activities, which are the  most effective 
measures for increasing IVC, was also stressed by oth-
er authors [22].

Unfortunately, it was not possible to offer free of 
charge influenza vaccination to the participants as part 
of the study. Nevertheless, 37% of the respondents par-
ticipating in stationary training followed by a short text 
message underwent vaccination, which can be consid-
ered a satisfactory result. This percentage is comparable 
to that achieved by Spanish researchers who offered free 
of charge vaccination at the workplace as part of their 
study [23].

Impact of educational  
and information interventions  
on the attitudes towards influenza vaccination 
in nursing staff
The results of the  study presented in this paper show 
that a comprehensive change in attitudes towards influ-
enza vaccination (all 4 HBM parameters), can be ob-
served only in the case of stationary training followed by 
additional information sent in the form of a short text 
message. Thanks to this intervention, positive changes 
in perceived susceptibility and severity took place, per-
ceived vaccination benefits increased, and perceived 
barriers were reduced.

Interestingly, in the case of the intervention involv-
ing stationary training with no reminder in the form of 
a short text message, the perception of disease severity 
did not change, while the  perception of susceptibility, 
benefits and barriers changed favorably. Furthermore, 
significantly more participants of the  group subject-
ed to this intervention declared, after the training, that 
they would undergo vaccination if it was recommend-
ed to them by a doctor. The authors believe that send-
ing a short text message by a person known to the re-
spondents, who educated them about influenza and its 

prevention, could be a substitute for the recommenda-
tion by a medical professional. The lack of recommen-
dation by a person recognized as an expert in the field of 
influenza prophylaxis (not in every case and not always 
by a doctor, because some respondents expected advice 
from representatives of other medical professions, e.g., 
nurses or midwives) was the cause of non-vaccination 
in medical personnel [21], pregnant women [22], senior 
citizens [23] and chronically ill patients [24].

In the  authors’ opinion, sending out a  short text 
message could trigger the  desired pro-health behav-
ior (vaccination). Many authors emphasize the  neces-
sity of the occurrence of cues to action, as an element 
combining educational activities aiming at deepening 
and consolidating the  knowledge about influenza and 
methods of its prevention with the actual performance 
of the vaccination [25].

It should be emphasized that only stationary train-
ing, based on a traditional seminar conducted by an ed-
ucator, resulted in a change among the respondents with 
regard to the utility of vaccination. The lack of recogni-
tion of influenza vaccination utility is one of the main 
psychological reasons for not undergoing vaccination. 
Vaccination utility is defined as a  function of benefits 
and associated risk, e.g., in terms of adverse events fol-
lowing vaccination  [25]. The  benefits can result from 
considering the disease as likely and/or severe, and rec-
ognizing the  adverse events following vaccination as 
unlikely (the benefits of vaccination outweigh its risk).

It is worth noting that in the  group attending dis-
tance learning, both in the subgroup receiving a short 
text message and in the  subgroup not receiving it, 
the  applied educational and information intervention 
did not have a positive impact on perceived susceptibil-
ity. This is an important observation because, as men-
tioned above, recognizing oneself as a person not sus-
ceptible to an infection caused by influenza viruses is 
a  frequent reason for not undergoing vaccinations. 
Hunt et al. [26] revealed that this reason was reported 
by 42.5% of male and female nurses who were offered 
free of charge influenza vaccination.

Unfortunately, in the study presented in this paper, 
the nursing staff attending distance learning did not 
practically implement the knowledge about the possi-
bility of the occurrence of hospital infections caused by 
influenza viruses, or the data presented in the training 
material indicating the possibility of a disease being ac-
companied by very few symptoms, which can favor vi-
rus transmission in the environment. Although the sub-
stantive content of the materials presented in stationary 
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training was identical to the materials sent by e-mail, it 
seems that the direct contact with the educator ensured 
a better emphasis on the importance of influenza vac-
cination in nursing staff for the good of patients. This 
observation has a  practical value and provides valu-
able information for those preparing training courses 
for medical personnel at their workplace, as it indicates 
the areas of knowledge that should be focused on.

Distance learning, as opposed to stationary train-
ing, did not have a positive impact on the recognition of 
influenza vaccination utility. Only the group attending 
distance learning which was sent a short text message 
showed a  change in perceived barriers: they less fre-
quently expressed the opinion that vaccination against 
influenza is burdened with the  risk of adverse events 
after vaccination. However, the change of this opinion 
and the recognition of vaccination as a safe procedure 
were not accompanied by a more frequent perception of 
the disease as widespread and/or serious.

Distance learning with no follow-up reminder in 
the form of a short text message was the only interven-
tion that did not affect the perception of vaccine-related 
barriers (neither did it reduce the fear of adverse events 
after vaccination), which should be considered as a seri-
ous limitation of this intervention. This is because con-
cerns about the safety of influenza vaccines are an im-
portant obstacle that prevents vaccinations in medical 
workers. Schmidt et al.  [27] indicated that the  follow-
ing opinions were repeated: “vaccines are insufficiently 
examined” and “there is an insufficient number of stud-
ies,” whereas Betsch et al. [28] pointed to the belief that 
vaccination may exacerbate the course of chronic dis-
eases or increase the risk of diseases of allergic etiology.

Interestingly, with regard to distance learning, it 
showed a positive effect on the perception of influen-
za vaccination as a safe procedure (a low risk of adverse 
events after vaccination) only when followed by a short 
text message, which was similar to the effect obtained 
in stationary training, regardless of whether a short text 
message was sent or not. This is an important observa-
tion because the perception of vaccination as a danger-
ous procedure, with a high risk of side effects, was one 
of the main reasons for not undergoing vaccination, de-
scribed in the following groups: medical workers [11], 
senior citizens [12], pregnant women [13] and chron-
ically ill patients [14].

Advantages and limitations of the study
The authors believe that the obtained results have signif-
icant practical advantages. Namely, they can be used by 

decision-makers responsible for allocating funds, main-
ly in the local, hospital or ambulatory care settings, in 
such a way that the planned interventions are the most 
effective, thus contributing to increasing the IVC rate in 
nursing staff and to a positive change in the attitudes to-
wards influenza vaccination.

A certain limitation of the  study is the  fact that 
the  assessment of the  impact of selected education-
al and information interventions on IVC was based on 
the respondents’ declarations. Self-reporting of the per-
formance of vaccination may be burdened with an er-
ror related to providing false information; however, this 
limitation is typical of this kind of research. It  should 
also be noted that the  participants to the  study were 
only those persons who expressed their willingness 
to participate in educational and information activ-
ities. Therefore, little is known regarding the  knowl-
edge about and attitude towards influenza vaccina-
tion in the  group that did not agree to participate in 
the study. It can only be assumed that these were per-
sons with reluctant attitudes and/or doubts about in-
fluenza vaccination. It  seems necessary to reach this 
group in order to clarify their doubts about vaccina-
tion, considering the  fact that medical professionals 
should express precise opinions on vaccination, includ-
ing influenza vaccination, and their opinions should 
be based on facts and current medical knowledge, be-
cause only then are they a reliable source of information  
for patients.

Another limitation of this study is a relatively small 
number of participants. This may cause difficulties in 
the generalization of results. However, some other re-
searchers conducted their studies aimed to estimate 
the effectiveness of some interventions and their impact 
on immunization rates on similar sized samples  [29]. 
It must be also underlined that the  studies differed in 
their methodological quality, which may have had an 
impact on the  results, contributing to biased findings 
and limited interpretations. The advantage of this study 
is that the original research questionnaire was validat-
ed, which indicates that the  tool may be used by oth-
er researchers, and the results may be reproduced and 
generalized.

One more limitation of this study is that the  au-
thors did not investigate HCWs’ perceptions about 
protecting patients, as the focus was on individual be-
liefs and knowledge regarding influenza and its preven-
tion. It was directly related to the  limitations of HBM 
which does not take into account behaviors that are 
performed for health-unrelated reasons such as social/
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ethical acceptability. In fact, HBM does not account for 
environmental or economic factors that may prohibit 
or promote the recommended prophylactic action, ei-
ther. In this study, the costs of an influenza vaccine had 
to be covered by the participants, not by employers or 
the government, and the vaccination was conducted af-
ter working hours (a visit to a general practitioner was 
required). It can be expected that, under other condi-
tions (providing a  free of charge influenza vaccine at 
the workplace and during working hours), these results 
could have been different.

CONCLUSIONS

Stationary training followed by additional informa-
tion in the form of a leaflet and a short text message is 
the  most effective intervention for ensuring high IVC 
and a positive change in the attitudes towards influen-
za vaccination in nursing staff. Therefore, this combina-
tion of educational and information activities should be 
recommended. Adding a  reminding and information 
activity in the form of a short text message significant-
ly affected the IVC rate in the group attending station-
ary training, while it had no impact on the group par-
ticipating in distance learning. This is why, in the case 
of interventions based only on e-learning, sending out 
short text messages should be considered inefficient 
and should not be recommended. Stationary training 
and distance learning not followed by a short text mes-
sage are equally effective in terms of the achieved IVC 
in nursing staff. Thus, if it is not possible to send a re-
minder in the form of a short text message, the choice of 
the training method is arbitrary.

REFERENCES

1. World Health Organization  [Internet]. The  Organization; 
2018 [cited 2020 Jan 16]. Influenza Factsheet 211. Available 
from: http://www.who.int/mediacentre/factsheets/fs211/en/.

2. European Centre for Disease Prevention and Control [In-
ter net]. Stockholm: The Centre; 2017 [cited 2020 Mar 19]. 
Influenza virus characterisation, summary Europe. Avai-
lable from: https://www.ecdc.europa.eu/sites/default/files/
documents/ERLI-Net-report-Jul-2017.pdf.

3. Hallmann-Szelińska E, Łuniewska K, Szymański K, Kowal-
czyk D, Sałamatin R, Masny A, et al. Virological and epi-
demiological situation in the  Influenza epidemic sea-
sons 2016/2017 and 2017/2018 in Poland. Adv Exp Med 
Biol.  2020;1251:107–13, https://doi.org/10.1007/5584_ 
2019_454.

4. Nitsch-Osuch  A, Brydak  L. Influenza vaccinations of 
health care personnel. Med Pr. 2013;64(1):119–29, https://
doi.org/10.13075/mp.5893/2013/0011.

5. Dini  G, Toletone  A, Sticchi  L, Orsi  A, Bragazzi  NL, 
Durando P. Influenza vaccination in healthcare workers: 
A comprehensive critical appraisal of the literature. Hum 
Vaccin Immunother. 2018;14(3):772–89, https://doi.org/ 
10.1080/21645515.2017.1348442.

6. Bish  A, Yardley  L, Nicoll  A, Michie  S. Factors associat-
ed with uptake of vaccination against pandemic influenza: 
a systematic review. Vaccine. 2011;29(38):6472–84.

7. La Torre G, Mannocci A, Ursillo P, Bontempi C, Firenze A, 
Panico  M, et  al. Prevalence of influenza vaccination 
among nurses and ancillary workers in Italy: systematic 
review and meta analysis. Hum Vaccin. 2011;7(7):728–33, 
https://doi.org/10.4161/hv.7.7.15413.

8. European Center for Disease Control and Pre ven tion 
[Internet]. Stockholm: The Center; 2017 [cited 2018 Apr 23]. 
Seasonal influenza vaccination in Europe Vaccination rec-
ommendations and coverage rates in the EU Member 
States for eight influenza seasons 2007–2008 to 2014–
2015. Available from: https://ecdc.europa.eu/sites/portal/
files/documents/influenza-vaccination-2007%E2%80% 
932008-to-2014%E2%80%932015.pdf.

9. Odone  A, Ferrari  A, Spagnoli  F, Visciarelli  S, Shefer  A, 
Pasquarella  C, et  al. Effectiveness of interventions that 
apply new media to improve vaccine uptake and vaccine 
coverage. Hum Vaccin Immunother. 2015;11(1):72–82, 
https://doi.org/10.4161/hv.34313.

10. Reagan  A, Bloomfield  L, Peters  I, Effler  P. Randomized 
controlled trial of text message reminders for increasing 
influenza vaccination. Ann Fam Med. 2017;15(6):507–14, 
https://doi.org/10.1370/afm.2120.

11. Hothersall E, de Bellis-Ayres S, Jordan R. Factors associat-
ed with uptake of pandemic influenza vaccine among gen-
eral practitioners and practice nurses in Shropshire, UK. 
Prim Care Respir  J.  2012;21(3):302–7, https://doi.org/ 
10.4104/pcrj.2012.00056.

12. Matsui D, Shigeta M, Ozasa K, Kuriyama N, Watanabe I, 
Watanabe Y. Factors associated with influenza vaccination 
status of residents of a rural community in Japan. BMC 
Public Health. 2011;11:149, https://doi.org/10.1186/1471-
2458-11-149.

13. Fridman  D, Steinberg  E, Azhar  E, Weedon  J, Wilson  T, 
Minkoff H. Predictors of H1N1 vaccination in pregnan-
cy. Am J Obstet Gynecol. 2011;204:124–7, https://doi.org/ 
10.1016/j.ajog.2011.04.011.

14. Lau J, Mo P, Cai Y, Tsui H, Choi K. Coverage and paren-
tal perceptions of influenza vaccination among parents of 
children aged 6 to 23 months in Hong Kong. BMC Public  

http://www.who.int/mediacentre/factsheets/fs211/en/
https://www.ecdc.europa.eu/sites/default/files/documents/ERLI-Net-report-Jul-2017.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/ERLI-Net-report-Jul-2017.pdf
https://doi.org/10.1007/5584_2019_454
https://doi.org/10.1007/5584_2019_454
https://doi.org/10.13075/mp.5893/2013/0011
https://doi.org/10.13075/mp.5893/2013/0011
https://doi.org/10.1080/21645515.2017.1348442
https://doi.org/10.1080/21645515.2017.1348442
https://doi.org/10.4161/hv.7.7.15413
https://ecdc.europa.eu/sites/portal/files/documents/influenza-vaccination-2007%E2%80%932008-to-2014%E2%80%932015.pdf
https://ecdc.europa.eu/sites/portal/files/documents/influenza-vaccination-2007%E2%80%932008-to-2014%E2%80%932015.pdf
https://ecdc.europa.eu/sites/portal/files/documents/influenza-vaccination-2007%E2%80%932008-to-2014%E2%80%932015.pdf
https://doi.org/10.4161/hv.34313
https://doi.org/10.1370/afm.2120
https://doi.org/10.4104/pcrj.2012.00056
https://doi.org/10.4104/pcrj.2012.00056
https://doi.org/10.1186/1471-2458-11-149
https://doi.org/10.1186/1471-2458-11-149
https://doi.org/10.1016/j.ajog.2011.04.011
https://doi.org/10.1016/j.ajog.2011.04.011


Nr 6 Education and influenza vaccination rate 685

Health. 2013;13(1):1026, https://doi.org/10.1186/1471-2458- 
13-1026.

15. Stockwell  M, Kharbanda  E, Martinez  R, Vargas  C, 
Vawdrey D, Camargo S. Effect of a text messaging inter-
vention on influenza vaccination in an urban, low-in-
come pediatric and adolescent population: a randomized 
controlled trial. JAMA. 2012;307(16):1702–8, https://doi.
org/10.1001/jama.2012.502.

16. Hofstetter A, Vargas C, Camargo S, Holleran S, Vawdrey D, 
Kharbanda E, et al. Impacting delayed pediatric influenza 
vaccination: a randomized controlled trial of text message 
reminders. Am J Prev Med. 2015;48(4):392–401, https://
doi.org/10.1016/j.amepre.2014.10.023.

17. Newall A, Scuffham P, Hodgkinson B. Economic re- port 
into the cost of influenza to the Australian health system 
[Internet]. National Institute of Clinical Studies [citied 
2018 May 4]. Available from: http://isg.org.au/assets/as-
sets/isg-cost-influenza-report-30-2007.pdf.

18. Herrett E, Williamson E, van Staa T, Ranopa M, Free C, 
Chadborn T, et al. Text messaging reminders for influenza 
vaccine in primary care: a cluster randomised controlled 
trial (TXT4FLUJAB). BMJ Open. 2016;19:6:e010069, 
https://doi.org/10.1136/bmjopen-2015-010069.

19. Jacobson Vann  J, Jacobson  R, Coyne-Beasley  T, Asafu-
Adjei  JK, Szilagyi  P. Patient reminder and recall inter-
ventions to improve immunization rates. Cochrane 
Database Syst Rev. 2018;1:CD003941, https://doi.org/ 
10.1002/14651858.CD003941.pub3.

20. Free  C, Phillips  G, Watson  I. The  effectiveness of mo-
bile-health technologies to improve health care service 
delivery processes: a systematic review and meta-analysis. 
PLoS Med. 2013;10:e1001363, https://doi.org/10.1371/
journal.pmed.1001363.

21. Lehnert  J, Shevach  A, Walker  S, Wang  R, Fitzgerald  T, 
Graitcer S. Development and pilot testing of a text mes-
sage vaccine reminder system for use during an influ-

enza pandemic. Hum Vaccin Immunother. 2018;16:1–7,  
https://doi.org/10.1080/21645515.2018.1440162.

22. Murphy EV. Improving influenza vaccination coverage in 
the  pediatric asthma population: the  case for combined 
methodologies. Yale J Biol Med. 2014;12(87):439–46.

23. Llupià  A, García-Basteiro  A, Olivé  V, Costas  L, Ríos  J, 
Quesada S, et al. New interventions to increase influen-
za vaccination rates in health care workers. Am J Infect 
Control. 2010;38:476–81, https://doi.org/10.1016/j.ajic. 
2010.01.013.

24. Bautista D, Vila B, Uso R, Tellez M, Zanon V. Predisposing, 
reinforcing, and enabling factors influencing influenza 
vaccination acceptance among healthcare workers. Infect 
Control Hosp Epidemiol. 2006;27:73–7, https://doi.org/ 
10.1086/499148.

25. Ding H, Santibanez T, Jamieson D, Weinbaum C, Euler G, 
Grohskopf L. Influenza vaccination coverage among preg-
nant women  – national 2009 H1N1 flu survey (NHFS). 
Am J Obstet Gynecol. 2011;204:96–106, https://doi.org/ 
10.1016/j.ajog.2011.03.003.

26. Hunt C, Arthur A. Student nurses’ reasons behind the de-
cision to receive or decline influenza vaccine: a cross-sec-
tional survey. Vaccine. 2012;30:5824–9, https://doi.org/ 
10.1016/j.vaccine.2012.07.027.

27. Schmidt  H. Foundations of problem-based learning: 
some explanatory notes. Med Education. 1993;27:422–32.

28. Betsch C, Wicker S. E-health use, vaccination knowledge 
and perception of own risk: drivers of vaccination uptake 
in medical students. Vaccine. 2012;30:1143–8, https://doi.
org/10.1016/j.vaccine.2011.12.021.

29. Kazi A, Ali M, Zubair K, Kalimuddin H, Kazi A, Iqbal S, 
et  al. Effect of Mobile Phone Text Message Reminders 
on Routine Immunization Uptake in Pakistan: Rando-
mi zed  Controlled Trial. JMIR Public Health Sur ve ill.  
2018;7;4(1):e20, https://doi.org/10.2196/publichealth.7026.

This work is available in Open Access model and licensed under a Creative Commons Attribution-NonCommercial 3.0 Poland License – http://creative-
commons.org/licenses/by-nc/3.0/pl/deed.en.

Publisher: Nofer Institute of Occupational Medicine, Łódź, Poland

https://doi.org/10.1186/1471-2458-13-1026
https://doi.org/10.1186/1471-2458-13-1026
https://doi.org/10.1001/jama.2012.502
https://doi.org/10.1001/jama.2012.502
https://doi.org/10.1016/j.amepre.2014.10.023
https://doi.org/10.1016/j.amepre.2014.10.023
http://isg.org.au/assets/assets/isg-cost-influenza-report-30-2007.pdf
http://isg.org.au/assets/assets/isg-cost-influenza-report-30-2007.pdf
https://doi.org/10.1136/bmjopen-2015-010069
https://doi.org/10.1002/14651858.CD003941.pub3
https://doi.org/10.1002/14651858.CD003941.pub3
https://doi.org/10.1371/journal.pmed.1001363
https://doi.org/10.1371/journal.pmed.1001363
https://doi.org/10.1080/21645515.2018.1440162
https://doi.org/10.1016/j.ajic.2010.01.013
https://doi.org/10.1016/j.ajic.2010.01.013
https://doi.org/10.1086/499148
https://doi.org/10.1086/499148
https://doi.org/10.1016/j.ajog.2011.03.003
https://doi.org/10.1016/j.ajog.2011.03.003
https://doi.org/10.1016/j.vaccine.2012.07.027
https://doi.org/10.1016/j.vaccine.2012.07.027
https://doi.org/10.1016/j.vaccine.2011.12.021
https://doi.org/10.1016/j.vaccine.2011.12.021
https://doi.org/10.2196/publichealth.7026

