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Abstract

Annual influenza vaccination is recommended for healthcare workers, but many do not follow the recommendation.
The objective of this study was to investigate the factors associated with seasonal influenza vaccination in the 2011—
2012 season. We carried out an anonymous web survey of Spanish primary healthcare workers in 2012. Information
on vaccination, and knowledge and attitudes about the influenza vaccine was collected. Workers with medical
conditions that contraindicated vaccination and those with high risk conditions were excluded. Multivariate analysis
was performed using unconditional logistic regression. We included 1,749 workers. The overall vaccination coverage
was 50.7% and was higher in workers aged = 55 years (55.7%), males (57.4%) and paediatricians (63.1%). Factors
associated with vaccination were concern about infection at work (aOR 4.93; 95% CI 3.72—6.53), considering that
vaccination of heathcare workers is important (aOR 2.62; 95%CI 1.83-3.75) and that vaccination is effective in
preventing influenza and its complications (aOR 2.40; 95% CIl 1.56-3.67). No association was found between
vaccination and knowledge of influenza or the vaccine characteristics. Educational programs should aim to remove
the misconceptions and attitudes that limit compliance with recommendations about influenza vaccination in primary
healthcare workers rather than only increasing knowledge about influenza and the characteristics of the vaccine.
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Introduction

Influenza is a highly contagious disease that causes a
significant burden of morbidity and mortality in the community
[1]. During the 2010-2011 season, the estimated overall rate of
hospitalization for severe confirmed influenza in Spain was
5.76 cases per 100,000, although this probably underestimates
the problem [2]. Healthcare workers are exposed to patients
with influenza in the workplace and, consequently, are at risk of
acquiring the disease and may act as vectors of nosocomial

PLOS ONE | www.plosone.org

transmission. Therefore, vaccination is an essential element of
prevention programs [3].

There are few Spanish studies of the relationship between
knowledge, risk perception and the need for influenza
vaccination in healthcare workers. Studies made before the
emergence of the pandemic virus show vaccination coverages
in healthcare workers of around 20% or less [4-7], much lower
than the estimated coverage in the United States of between
62% and 76.6% [8]. Studies in various countries [9-11] and
Spain [12-14] show evidence of behavioural changes with
respect to influenza virus A (H1N1) pdmQ9 vaccination in
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hospital-based healthcare workers, but there are few studies in
primary healthcare (PHC) workers.

Barriers to influenza vaccination of healthcare workers
include misconceptions or lack of knowledge about influenza
infection, the potential severity of the disease and the
perception that the vaccine is not very effective [15-20]. Factors
favouring vaccination include previous vaccination, the desire
to protect oneself and one’s patients, and the perceived
effectiveness of the measure [21-24].

To improve the appropriate use of vaccination as a
preventive measure, in-depth knowledge of the issues related
to the acceptance of influenza vaccination by PHC workers,
who are the main facilitators and recommenders of vaccination
to patients [25,26], is essential. The aim of this study was to
investigate the association between influenza vaccination of
PHC workers and knowledge of and attitudes to influenza
vaccination and disease in Spain.

Methods

A cross-sectional study was made by administering a
questionnaire to PHC workers in 7 Spanish regions (Andalusia,
Castile-Leon, Catalonia, Valencia, Madrid, Navarra and
Basque Country), which represent 70% of the Spanish
population. The questionnaire was conducted anonymously
between March 1 and May 25, 2012 via the internet.

Study subjects

The target population was any PHC worker providing direct
patient care (family physicians, paediatricians and nurses).

A list of PHC centres was obtained from each participating
region. Thirty PHC centres were selected by simple
randomized sampling. An email message was sent to all PHC
workers from the selected centres which explained the study,
invited the worker to participate and provided a link in order to
complete the web-based survey.

The questionnaire was accessible for a month and an email
reminder was sent every 10 days to workers who had not
accessed the questionnaire.

Sample size

The simple size necessary to reach the study objectives was
estimated considering a bilateral alpha error of 0.05, a
statistical power of 0.8, a prevalence of the behaviours
considered of 0.7 and an odds ratio of the prevalence of the
behaviours considered in vaccinated subjects compared with
unvaccinated subjects of 2.0. This showed that a minimum of
185 workers would need to be surveyed. As we planned to
analyse the study objectives by strata according to age groups,
years of professional work, and type of profession, the
minimum number of surveys required was estimated at 925.

Given that reports [10,27] suggest that the proportion of
responses to surveys sent be email and answered on the
internet is round 30%, it was considered necessary to send out
a minimum of 3083 surveys.
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Variables

The questionnaire was developed after reviewing the
scientific literature on the subject, especially the questionnaire
used in the study by Kraut et al [10]. The questions were
adapted to the specific circumstances of the Spanish National
Health System and was tested on three occasions in a group of
20 healthcare workers. On the first two occasions, the survey
was administered on paper in order to identify questions that
might have been confusing and determine the response time
required (mean 9.75 minutes; between 4.5 and 18.5 minutes).
Once potential problems of understanding were resolved, the
online survey was designed and a third pilot test carried out to
ensure that the survey was understood and the time required
for the online response remained within the estimated range.

The following sociodemographic and professional variables
were collected: age, sex, profession, years of work,
participation in influenza sentinel surveillance network, and
type of population (rural <10,000 and urban = 10,000). We also
collected the presence of risk conditions for influenza and
contraindications to influenza vaccination in each worker,
information on knowledge of and attitudes to influenza and
vaccination, and cohabitation with children <15 years, people
with chronic disease or people aged = 65 years, and influenza
vaccination in the 2011-2012 season and the three preceding
seasons. Variables related to knowledge of and attitudes to
influenza vaccination were covered by a set of questions
evaluated on a Likert scale with 5 categories: totally agree,
agree quite a lot, neither agree or disagree, disagree quite a
lot, and totally disagree.

Statistical analysis

The data analysis excluded workers with contraindications to
vaccination and those in whom the vaccination was indicated
due to risk medical conditions.

A bivariate comparison was made between vaccinated and
unvaccinated workers considering the different
sociodemographic variables, and professional, knowledge and
attitudes using the Chi-square test. The answers to questions
about knowledge and attitudes were dichotomized in two
categories: positive (totally agree, agree quite a lot) and
negative (neither agree or disagree, disagree quite a lot, and
totally disagree). All statistical tests were two-tailed and the a
error accepted was 0.05.

The trend was assessed using the x? test for linear trend.

A multivariate analysis was performed using logistic
regression with backward selection procedure of variables, with
a cut-off point of <0.2.

Since vaccination in preceding seasons was the factor most
strongly associated with vaccination in the study season, an
analysis including these variables and another excluding them
was made.

The analysis was performed using SPSS version 18 (SPSS
Inc., Chicago, IL).

Ethics

All information collected was treated as confidential, in strict
observance of legislation on observational studies. An email
was sent to primary healthcare workers inviting them to
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Questionnaires sent

n = 5433
\
Began the questionnaire
n = 2635
y
Completed the questionnaire
n = 1965
Had contraindications -
n=r4 Had medical risk conditions
< of influenza
n =142
\ 4

Finally assessed
n=1749

Figure 1. Flowchart of healthcare workers’ questionnaires assessed in the study.

doi: 10.1371/journal.pone.0081200.g001

participate. By clicking on the link to the questionnaire, workers
implied consent to participate. As the survey was answered
online, written consent was not sought. The initial email
explained that all answers would be anonymous. In the stored
data, respondents were identified only by a number. The study
protocol, including the consent procedure, was approved by the
Ethics and Clinical Research Committee of the Jordi Gol
Institute for Research in Primary Care.

Results

The questionnaire was sent to 5433 PHC workers, of whom
2635 started the questionnaire and 1965 (36.2% of those
contacted) completed it.

Of the workers who answered the questionnaire, 74 had
contraindications to influenza vaccination and 142 had =1
health risks for influenza and were excluded. Therefore, 1749
workers  were finally analysed (Figure 1). The
sociodemographic characteristics of workers initially included
and those finally analysed are shown in table S1. Workers
finally analysed were younger than those included in the initial
sample (the proportion of subjects aged =55 years was 24.7%
and 30.7%, respectively; p<0.01), there were fewer males (25.9
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and 29.0%, respectively; p=0.03) and there were more nurses
(43.1% and 37.8%, respectively, p<0.01).

The overall vaccination coverage was 50.7% and increased
with age (p value of trend < 0.001) (Table 1), with the highest
coverage in the = 55 years age group (aOR 2.09, 95% CI
1.35-3.23). Vaccination was lower in females than in males
(aOR 0.75, 95% CI 0.59 to 0.96). Coverage was higher in
paediatricians than in family physicians (aOR 1.58, 95% ClI
1.12-2.24). Living with a person with chronic disease (aOR
2.06, 95% CI 1.48-2.86) and living with a person aged = 65
years (aOR 1.40, 95% CI 1.03-1.91) were associated with
vaccination.

Table 2 shows the relationship between vaccination and
knowledge of and recommendations about influenza. The
variables associated with vaccination were positive responses
to questions about whether the worker recommended
vaccination for pregnant women in their first trimester (aOR
1.45, 95% CI 1.15-1.84), in their second or third trimester (aOR
1.70, 95% CI 1.26-2.29), and postpartum (aOR 1.34, 95% CI
1.05-1.71) and whether they recommended vaccination to
people aged 265 years (aOR 4.99, 95% Cl 1.56-15.91).

Vaccination in all three preceding seasons (aOR 9.76, 95%
Cl 7.18-13.28), in any of the three preceding seasons (aOR
7.63, 95% Cl 4.93-11.80), and vaccination with the pandemic
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Table 1. Distribution of vaccinated and unvaccinated healthcare workers by demographic and professional characteristics,

Spain 2011-2012.

Vaccinated /N (%) Crude OR (95% CI) P value Adjusted OR? (95% CI) P value
AgeP
25-34 years 42/123 (34.1) 1 1
35-44 years 198/440 (45) 1.58 (1.04 - 2.39) 0.03 1.52 (0.99 - 2.35) 0.06
45-54 years 405/753 (53.8) 2.24 (1.51 - 3.35) <0.001 2.09 (1.38 - 3.17) <0.001
255 years 241/433 (55.7) 2.42 (1.59 - 3.68) <0.001 2.09 (1.35-3.23) 0.001
Sex
Male 260/453 (57.4) 1 1
Female 626/1296(48.3) 0.69 (0.56 - 0.86) 0.001 0.75 (0.59 - 0.96) 0.02
Professional category
Family physician 421/816 (51.6) 1 1
Paediatrician 113/179 (63.1) 1.61 (1.15 - 2.24) 0.005 1.58 (1.12 - 2.24) 0.01
Nurse 352/754 (46.7) 0.82 (0.67 - 1.00) 0.05 0.90 (0.72-1.12) 0.35
Years of work
< 9years 61/145 (42.1) 1 1
10-29 years 577/1147 (50.3) 1.39 (0.98 - 1.97) 0.06 0.97 (0.62 - 1.53) 0.91
2 30 years 248/457 (54.3) 1.63 (1.12 - 2.38) 0.01 0.88 (0.51 - 1.53) 0.66
Participant in influenza sentinel network
No 808/1602 (50.4) 1 1
Yes 78/147 (53.1) 1.11 (0.79 - 1.56) 0.54 0.94 (0.66 - 1.34) 0.74
Type of population
Rural 178/348 (51.1) 1 1
Urban 682/1351 (50.5) 0.97 (0.77 - 1.23) 0.82 0.96 (0.76 - 1.23) 0.77
Children <15yr in the household
No 532/1041 (51.1) 1 1
Yes 354/708 (50.0) 0.96 (0.79 - 1.16) 0.65 1.13 (0.90 - 1.42) 0.28
Living with persons with chronic disease
No 744/1536 (48.4) 1 1
Yes 142/213 (66.7) 2.13 (1.57 - 2.88) <0.001 2.06 (1.48 - 2.86) <0.001
Living with persons aged 265 yr
No 736/1509 (48.8) 1 1
Yes 150/240 (62.5) 1.75(1.32- 2.32) <0.001 1.40 (1.03 - 1.91) 0.03

2 Adjusted for the following variables: Age, Sex, Professional category, Cohabitation with person with chronic disease, Cohabitation with person aged 2 65 years

b Test for linear trend: p-value < 0.001
doi: 10.1371/journal.pone.0081200.t001

vaccine in 2009-2010 (aOR 2.16, 95% CI 1.60-2.93) were
closely associated with vaccination in 2011-12 (table S2). The
relationship between attitudes to influenza and influenza
vaccination is shown in table 3. The closest association was
with concern about infection at work (aOR 4.93, 95% CI
3.72-6.53), followed by considering vaccination of HCW
important (aOR 2.62, 95% CI 1.83-3.75), concern about
becoming ill (aOR 2.44, 95% CIl 1.85-3.21), the belief that
vaccination is effective in preventing influenza and its
complications (aOR 2.40, 95% CI 1.56-3.67) and the belief that
vaccination of high risk individuals is effective in reducing
complications (aOR 2.38, 95% CIl 1.16-4.86). Table S3 shows
the relationships between influenza vaccination coverage and
attitudes towards influenza and influenza vaccine adjusted by
the vaccination history in preceding seasons. The associations
between vaccination and concern about infection at work (aOR
2.90, 95% CI 2.02-4.16), considering vaccination of HCW
important (aOR1.69, 95% CI 1.11-2.57), concern about
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becoming ill (aOR 1.73, 95% CI 1.19-2.51) and the belief that
vaccination is effective in preventing influenza and its
complications (aOR 2.10, 95% CI 1.24-3.53) were slightly
weaker than those obtained before adjustment. In contrast, the
association with the belief that vaccination of high risk
individuals is effective in reducing complications (aOR 2.60,
95% CI 1.07-6.34) was slightly stronger.

Discussion

Our results show that vaccination of PHC workers is
associated with concerns about influenza in the workplace,
considering vaccination of healthcare workers as important,
and the belief that vaccination is effective in preventing
influenza and its complications and in reducing complications in
high risk individuals. No association was found between
vaccination and knowledge of influenza or the characteristics of
the vaccine.
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Table 2. Influenza vaccination coverage of healthcare workers according to knowledge and attitudes on influenza
vaccination, Spain 2011-2012.

Vaccinated/N (%) Crude OR (95% CIl) P value Adjusted OR (95% CI) P value

What strain does the influenza vaccine contain?

A 83/156 (53.2) 1 1

B 29/68 (42.6) 0.65(0.37-1.16) 0.15 0.60(0.33-1.09)2 0.09
C 6/9 (66.7) 1.76 (0.42-7.29) 044 2.03(0.47-8.61)2 0.34
Aand B 663/1300 (51) 0.91(0.66-1.28) 0.60 0.93(0.66-1.31)2 0.69
No response 105/216 (48.6) 0.83(0.55-1.26) 0.38 0.90(0.59-1.37)2 0.62
What strains are responsible for epidemics?

A 110/216 (50.9) 1 1

B 57/120 (47.5) 0.87 (0.56-1.36) 0.55 0.92(0.58 - 1.46) P 0.73
C 4/7 (57.1) 1.28(0.28-5.88) 075 1.41(0.30-6.67)P 0.66
Aand B 624/1206 (51.7) 1.03(0.77-1.38) 0.82  1.08 (0.80 - 1.45) P 0.63
No response 91/200 (45.5) 0.80 (0.55-1.18) 0.27  0.92(0.61-1.37)P 0.68
Influenza has an incubation period of 10 -14 days

No 414/780(53.1) 1 1

Yes 405/845 (47.9) 0.81(0.67-0.99) 0.04 0.86(0.71-1.06)2 0.16
No response 67/124 (54) 1.04 (0.71-152) 0.84 1.16(0.79-1.71)2 0.46
Influenza is not transmitted by contact

No 553/1082 (51.1) 1 1

Yes 295/593 (49.7) 0.95(0.77-1.16) 059 0.92(0.75-1.13)2 0.42
No response 38/74 (51.4) 1.01(0.63-1.62) 097 0.96 (0.59-1.57)2 0.89
| recommend the vaccine to pregnant women in their first trimester

No 348/737 (47.2) 1 1

Yes 289/506 (57.1) 149 (1.18-1.87) 0.001 1.45(1.15-1.84)¢ 0.002
| reccommend the vaccine to pregnant women in their second or third trimester

No 96/227 (42.2) 1 1

Yes 564/1053 (53.6) 1.57 (1.18-2.10) 0.002 1.70(1.26-2.29)2 0.001
| reccommend the vaccine to post partum women

No 263/553 (47.6) 1 1

Yes 322/581 (55.4) 1.37 (1.08 - 1.73)  0.01 1.34 (1.05-1.71)d 0.02
| recommend the vaccine to persons aged = 65 years

No 4/19 (21.1) 1 1

Yes 792/1570 (50.4) 3.82(1.26-11.55) 0.02  4.99(1.56 - 15.91) © 0.007
| recommend the vaccine to people with chronic disorders

No 7/16 (43.8) 1 1

Yes 861/1691 (50.9) 1.33(0.49-3.60) 0.57 1.90(0.67 -5.34)2 0.22
| recommend the vaccine to immunosuppressed people

No 47/107 (43.9) 1 1

Yes 784/1521 (51.5) 1.36(0.91-2.01) 0.13  1.38 (0.92-2.06) P 0.12
Any specific training in the influenza in the last five years

No 541/1101 (49.1) 1 1

Yes 345/648 (53.2) 1.18(0.97-1.43) 0.10 1.07 (0.87-1.30)2 0.53

@ Adjusted for the following variables: Age, Sex, Professional category, Cohabitation with person with chronic disease, Cohabitation with person aged 2 65 years

b Adjusted for the following variables: Age, Sex, Professional category, Influenza has an incubation period of 10 -14 days? Cohabitation with person with chronic disease,
Cohabitation with person aged = 65 years

¢ Adjusted for the following variables: Age, Sex, Cohabitation with person with chronic disease, Cohabitation with person aged 2 65 years, What strain does the influenza
virus contain?, What strains are responsible for epidemics?

d Adjusted for the following variables: Age, Sex, Cohabitation with person with chronic disease, Cohabitation with person aged > 65 years, What strain does the influenza
virus contain?, What strains are responsible for epidemics? , Influenza has an incubation period of 10 -14 days?

€ Adjusted for the following variables: Age, Sex, Cohabitation with person with chronic disease, Cohabitation with person aged 2 65 years, Influenza is transmitted by
respiratory aerosols
doi: 10.1371/journal.pone.0081200.t002
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Table 3. Influenza vaccination coverage of healthcare workers according to attitudes towards influenza and the influenza

vaccine, Spain 2011-2012.

Vaccinated/N (%)Crude OR (95% Cl) P value Adjusted OR (95% CI)2P value

Concern about infection at work

Influenza can be a serious illness

Vaccination is effective in preventing influenza and its complications
Concern about becoming ill

Concern about infecting patients

Vaccination of healthcare workers is important

Vaccination of persons at high risk is effective in reducing the complications of the
disease

Vaccination of healthcare workers reduces outbreaks

Vaccination is the most important measure in preventing influenza infection
Pandemic influenza caused a heavier workload than seasonal influenza
Pandemic influenza had a more severe presentation than seasonal influenza

Activities carried out during 2009-10 were adjusted to the evolution of the pandemic

673/878 (76.7)  10.14 (8.14 - 12.63) <0.001 4.93 (3.72 - 6.53) <0.001
599/1113 (53.8) 1.42 (1.16-1.72)  <0.001 0.77 (0.57 - 1.05) 0.09
844/1493 (56.5) 6.63 (4.69-9.37)  <0.001 2.40 (1.56 - 3.67) <0.001
610/826 (73.8) 6.62(5.37-8.16)  <0.001 2.44 (1.85-3.21) <0.001
679/1060 (64.1) 4.15(3.38-5.10)  <0.001 1.51 (1.14 - 2.02) 0.005
805/1306 (61.6) 7.18 (5.51-9.36)  <0.001 2.62 (1.83 - 3.75) <0.001
869/1653 (52.6) 5.15(3.02-8.78)  <0.001 2.38 (1.16 - 4.86) 0.01
657/1065 (61.7) 3.20 (2.62-3.91)  <0.001 1.21(0.91-1.62) 0.19
818/1445 (56.6) 4.53(3.39-6.05)  <0.001 1.50 (1.00 - 2.28) 0.05
534/1022 (52.3) 1.10(0.90-1.34) 0.34  0.74 (0.57 - 0.95) 0.02
225/409 (55)  1.22(0.97-1.52) 0.08  0.93(0.70 - 1.25) 0.63
281/497 (56.5) 1.34(1.09-1.66)  0.006 0.85(0.65-1.12) 0.26

2 Adjusted for the following variables: Age, Sex, Professional category, Cohabitation with person with chronic disease, Cohabitation with person aged = 65 years,

Vaccination of healthcare workers is important, Vaccination of persons at high risk is effective in reducing complications, Vaccination of healthcare workers reduces the risk

of outbreaks, Vaccination is the most important measure in preventing influenza infection , Pandemic influenza caused a heavier workload than seasonal influenza, | am

concerned about catching influenza in the workplace, | think that influenza can be a severe disease, | think the influenza vaccination is effective in preventing influenza and

its complications, | worry about catching influenza, | worry about giving influenza to my patients.

doi: 10.1371/journal.pone.0081200.t003

The proportion of workers who responded to the
questionnaire (36.2%) is similar to or even higher than that
obtained by studies of vaccination coverage in hospital and
PHC workers in several countries [10,24,28-30]. In Andalusia
(Spain) [14] a response of 73% was found in PHC workers.
Aerny et al [27], after conducting online questionnaires in
various groups of healthcare workers found response rates
ranging between 25% (in PHC workers) and 63%. The
differences may be due to the organization and burden of work
between different types of healthcare workers.

The overall influenza vaccination coverage observed (50.7%)
was lower than the 57.7% found in people aged = 65 years in
Spain, the group for whom vaccination is absolutely
recommended, as it is for healthcare workers [31]. Likewise, an
Austrian study by Blank et al found that coverage among HCW
was lower than that found in people aged = 65 years (15.5%
and 32.1%, respectively) [25].

This coverage was close to the 58% found by Blasi et al [32]
in a survey carried out among members of two European
societies and to that found by Bouadna et al (58% for
physicians and 30% for other healthcare workers) in a French
hospital study [33]. Compared with other studies in primary
healthcare carried out in Spain, the coverage was somewhat
higher than the 44.2% and 19.6% obtained by Ortiz et al [14]
and Jimenez et al [4], respectively. Studies in PHC physicians
by Picazo et al [34] and Martinez et al [35] found rates of 75%
and 88.3%, respectively. If we had not excluded workers in
whom vaccination was contraindicated, the coverage would
have been lower (48%).

Vaccination coverage was highest in workers aged = 55
years (55.7%), males (57.4%), paediatricians (63.1%) and
workers living with a person with chronic disease (66.7%).

PLOS ONE | www.plosone.org

The results of other studies conducted in Spain that include
PHC [4,14] or hospital [7,13] workers agree that vaccination
coverage in healthcare workers increases with age. Studies
carried out including non-hospital workers in other countries
[10,17,28,36] found similar results.

Kaboli et al [28] found that vaccination coverage was higher
in workers working in more urbanized areas, a result not
observed in our study.

The higher vaccination coverage in males was also observed
by other authors [14,17,36].

In agreement with the results of the study by Kaboli et al [28],
we did not find that nurses had lower coverages than family
physicians, although other studies have found the opposite
[5-7,17,20,33,36]. Likewise, we found that paediatricians had
higher coverages, confirming the results of the study by Bertin
et al [37].

The reluctance of heath care workers to accept influenza
vaccination has been associated with lack of of knowledge
about influenza infection [10,20], but we found no differences
between vaccinated and unvaccinated workers about the virus
strain included in the vaccine, the mechanisms of
transmissions and other epidemiological characteristics of the
disease. Only 12.3% of study subjects did not know what
influenza virus strains were included in the seasonal vaccine,
much smaller than the 78.3% found by Esposito et al in Italian
hospital workers [20]. Our results suggest that, although
education on influenza infection and vaccine characteristics are
important aspects, education is not always translated into
vaccination. Interestingly, we found an association between the
vaccination of workers and recommending the vaccine to
pregnant women in their second or third trimester (aOR 1.70,
95% CI 1.26-2.29) or postpartum (aOR 1.34, 95% CI 1.05
-1.71, similar to the results of a Slovenian study by Socan et al
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which found that unvaccinated HCW were more reluctant to
vaccinate pregnant women than vaccinated HCW [30]. The
recommendation to vaccinate pregnant women is supported by
studies showing that pregnant women develop protective levels
of antibodies after vaccination [38-40], and that vaccination
during pregnancy has the added benefit of providing passive
transfer of influenza antibodies to neonates [41].

Our results show that 99.5% of vaccinated workers
recommended vaccination to patients aged = 65 years, slightly
higher than 96.3% obtained in the study by Abramson et al
[17].

As in other studies [17,28,33,36,42,43], vaccination in all or
some of the preceding three seasons were the factors with the
closest association with seasonal vaccination.

Although vaccination of patients with high risk conditions has
been shown to be effective in reducing complications [1], the
belief that the vaccine is not effective and that influenza is not a
severe disease is common [15-18]. In our study, 10% of
unvaccinated workers held these beliefs, similar to the findings
of Ajenjo et al [44] in a large nonprofit healthcare organization
and higher than the results found by Optelsten et al [42] (4.1%)
in general practitioners, but lower than the figures found in
other studies with PHC workers [17,36,45].

Concern about influenza infection was associated with
vaccination, with 76% of vaccinated respondents reporting they
were concerned about influenza in the workplace, a percentage
higher than that found by other authors [36,42]. Concern about
becoming ill (aOR 2.44, 95%CI 1.85-3.21) and concern about
infecting patients (aOR 1.51, 95% CIl 1.14-2.02) were also
associated with vaccination of HCW, confirming the results of a
meta-analysis of Italian studies that showed that self-
protection and the protection of patients were the main ideas
encouraging vaccination [46].

The main strengths of this study are the number of subjects
included, higher than most studies carried out in PHC workers,
the high proportion of the Spanish population covered by the
regions included and the exclusion of workers in whom
vaccination was contraindicated or who had chronic high risk
conditions. Thus, only workers who were candidates for
vaccination due to their work status were included.

Self-report is a possible limitation of the study. However, the
results of several studies have shown very good agreement
between self-reported influenza vaccination status and medical
records [47,48] and it seems unlikely [33] that this factor may
have invalidated our results.

Selection bias is another possible limitation: although centres
were selected randomly, we cannot know the proportion of
vaccinated workers among non responders, due to the
anonymous nature of the questionnaire. Differences in
knowledge and attitudes between responders and non
responders were not assessable as these data were not
available for non responders. Respondents may have been
more motivated to respond to queries about influenza and
influenza vaccination, as other authors have suggested [32].
However, we compared the sociodemographic characteristics
of all workers invited to participate and of those finally
assessed, and found that workers who completed the
questionnaire completely were younger (the proportion of
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subjects aged >55 years was 30.7% in the initial sample and
24.7% in those who completed the questionnaire). In contrast,
the proportion of nurses was higher in workers finally assessed
(43.1%) than in those initially selected (37.8%), but no
differences in vaccination coverage were observed between
nurses and family physicians. As the results of the study show
that younger people had lower vaccination rates, the possible
selection bias in this case might have resulted in an
underestimate of the vaccination coverage. However, we
cannot exclude the possibility that there are other unknown
differences between respondents and non-respondents.

Finally, because this study included nearly 900 vaccinated
workers and a similar number of unvaccinated workers, we
believe we have captured a wide range of opinions and
concerns about influenza and its prevention by means of
vaccination and therefore the results on attitudes to influenza
and influenza vaccination may reflect real differences between
vaccinated and unvaccinated PHC workers in Spain.

In conclusion, our findings suggest that paediatricians and
older healthcare workers are more compliant with vaccination
in PHC, but that there are no important differences in
knowledge of influenza and the influenza vaccine. The lack of
vaccination in healthcare workers should be considered a
professional error. Educational programs should aim to remove
misconceptions and attitudes that limit compliance with
recommendations on influenza vaccination in PHC workers
rather than just increasing knowledge on influenza infection
and the characteristics of the vaccine.
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