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The purpose of this study was to evaluate the coverage rates for influenza vaccination among health-
care personnel (HCP), and if the reasons for accepting influenza vaccine by HCP and the frequency of
vaccine-related adverse events (AEs) in 2010-2011 were different compared to 2009-2010. The AEs
were detected by telephoning the worker one week after the vaccination. The coverage for seasonal
vaccination in 2009-2010 was 31.0%, whereas that for 2009 pandemic influenza (H1NI) was 22.2% and

24.4%(p<0.05)in 2010-2011. The most frequent reason for being vaccinated during the three campaigns
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was to “protect my health”. Over 80.5% of the HCP reported 2009 pandemic influenza (H1N1) vaccine-
related AEs compared to the 25.3% and 25.4% reporting seasonal vaccine-related AEs in 2009-2010 and
2010-2011respectively (p < 0.05). None of the AEs were severe. Specific measures should be implemented
in our country to recover and improve poor vaccination coverage.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Influenza vaccination of healthcare professionals (HCPs) is a
key question in healthcare-associated prevention programs since
it is one of the most effective measures to avoid nosocomial out-
breaks[1], specially in long-term care facilities. Some of the benefits
obtained from vaccination of HCPs are self-protection, decreased
absenteeism rates and a lower rate of morbidity and mortality
among their patients [2-4].

Due to the outbreak of the new 2009 pandemic virus (H1N1),
several bodies, including the World Health Organization [5], the
Advisory Committee on Immunization Practices [6] and the Euro-
pean Centre for Disease Prevention and Control [7] strongly
recommended both seasonal and pandemic (H1N1) vaccination
among HCPs in 2009. To date, the studies published show results
for the 2009-2010 season regarding coverage rate among HCPs
[8-13], reasons for accepting influenza vaccination [8-10,12,14]
and the rate of new virus-related adverse effects (AEs) [8,13,15,16].
These studies reported differences between the coverage rate
for 2009-2010 seasonal and 2009 pandemic (H1N1) vaccination
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[8,9,11,12]. They also reported a higher number of new virus-
related AEs (50.3-82.6%) [8,13,15,16] compared to that in previous
seasons (28.0-42.7%) [17-19].

This study assesses the coverage rate for influenza vaccina-
tion among HCPs, the reasons for accepting the influenza vaccine
and the frequency of vaccine-related AEs in 2010-2011 season
were different compared to the 2009-2010 seasonal and pandemic
influenza vaccination.

2. Materials and methods

A cross-sectional study was conducted at the University Hos-
pital of Alicante during the 2009-2010 and 2010-2011 seasons.
The workforce consists of 3126 employees. The Department of
Preventive Medicine is in charge of vaccination programs. The
2009-2010 campaign was divided into two phases: the sea-
sonal influenza vaccine (inactivated, non-adjuvanted, containing
influenza virus surface antigens of strain A/Brisbane/59/2007
[H1IN1], A/Brisbane/10/2007 [H3N2] and B/Brisbane/60/2008) was
administered in the first phase that covered from October 1 to
November 13, 2009; the new 2009 pandemic (HIN1) vaccine
(inactivated, split-virus vaccine, containing the antigen of strain
A/California/7/2009 [H1N1] and the adjuvant ASO3) was admin-
istered in the second phase that covered from November 16 to
December 30, 2009. The seasonal influenza vaccine (inactivated,
non-adjuvanted vaccine, containing the influenza virus surface
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antigens of strain A/California/7/2009 [H1N1], A/Perth/16/2009
[H3N2] and B/Brisbane/60/2008) from the corresponding season
was administered in the 2010-2011 campaign that covered from
September 27 to January 31, 2011.

Each program was preceded by a specific promotional campaign
inviting healthcare professionals to get a vaccination. The program
used posters (placed at all entrances and beside lifts in the center)
and informative letters (sent to all departments). The vaccinations
were administered by nurses in consulting rooms of the Preven-
tive Medicine Department. Nurses from the Preventive Medicine
Department also visited certain departments to administer the vac-
cines (Emergency, Neonatology and the Specialities Unit).

The HCPs were asked to fill in a self-administered questionnaire
based on existing literature [9,17,20]. The questionnaire consisted
of items such as gender, professional category, and date of birth.
It also included a list of reasons for accepting vaccination such as
self-protection, protection of their patients and their family, his-
tory of previous influenza, and whether they suffered from any
chronic disease or lived with people over 65, people with bron-
chitis or with any cardiopathy. The AEs were detected by the
same nurse telephoning each healthcare professional one week
after administering the vaccine. Asked about the potential appear-
ance of AEs within 72 h following the vaccination. All interviewees
were asked about the appearance of major (e.g. allergic reactions)
and minor adverse events (local pain, discomfort, myalgia, fever
or other - described by the worker were written down as open
answer). Five attempts were made to contact each healthcare
professional.

A descriptive study was made of all the variables and a search
made for any differences in vaccination coverage according to
the influenza season and type of vaccine (2009-2010 seasonal
influenza, pandemic influenza and 2010-2011 seasonal influenza)
according to age, gender and professional category (physicians,
nurses, nursing assistants/technicians, and other employees). Anal-
yses were then made to detect any differences between the reasons
for vaccination acceptance, the frequency of AEs depending on the
vaccine administered. Finally, a study was made of the factors asso-
ciated with the adverse events and the reasons for being vaccinated
inthe 2010-2011 season. A chi-square test was used to perform the
association studies with p <0.05 being considered statistically sig-
nificant. The statistical studies were carried out using the SPSS 17.0
computer program.

3. Results

Seasonal vaccination coverage in 2009-2010 and 2010-2011
were 31.0% and 24.4% respectively. Vaccine coverage for 2009
pandemic (H1N1)was 22.2%. As showninTable 1, there were statis-
tically significant differences for vaccine coverage among women
and employees >45 years of age in the different campaigns. Vaccine
coverage among physicians decreased progressively. On the other
hand, the coverage for other professional categories was higher in
2010-2011 compared that for the new 2009 pandemic (H1N1) vac-
cination (there were significant differences for nursing assistants,
technicians and other employees). However, the same vaccination
coverage as for 2009-2010 seasonal influenza was not reached
(Table 1).

The distribution of the characteristics of the eligible employees
(gender, age and professional category) was significantly different
according to the type of vaccine (Table 2). The main reason for
vaccine acceptance was “self-protection” (between the 67.0% and
70.6%), other reasons were “history of vaccination” (15.2-55.0%),
“protecting my family” (49.1-57.7%) and “protecting patients”
(49.4-56.3%). These reasons varied significantly depending on the
vaccination campaign (Table 2).

The appearance of AEs were assessed in 1996 HCPs, that is 82.3%
of the workers who received vaccine during the three campaigns
(2424). The differences between surveyed and non-surveyed
employees were not statistically significant. The vaccination cam-
paign for the new 2009 pandemic (H1N1) registered the highest
rate of AEs, 80.5% of the vaccinated workers. This frequency of AEs
was significantly higher than both seasonal influenza campaigns
(Table 2). None of the vaccinated HCPs had an immediate aller-
gic reaction and none of the AEs were severe. The main reactions
reported were pain at the injection site and discomfort (Table 2).

The only variable showing a significant association with the
appearance of AEs during the 2010-2011 campaign was age
(Table 3). The variables associated with the most frequently
expressed reasons why healthcare personnel got a vaccination dur-
ing the 2010-2011 campaign (Table 3) were as follows: “Protect my
health” was associated with gender; “Vaccinated previously” with
age, professional category and having been vaccinated previously;
“Protect the health of my family” was not associated with any vari-
able; and “Protect the health of patients” was associated with age,
gender and professional category.

4. Discussion

This is the first study to date that evaluates influenza vaccina-
tion coverage among HCPs after the 2009 pandemic (HIN1). We
observed that the coverage for seasonal influenza in 2010-2011
was higher than the 2009 pandemic (H1N1), but below the vacci-
nation coverage for 2009-2010 seasonal influenza.

Vaccination coverage for 2009-2010 seasonal influenza stands
out in comparison to that expected in some countries like Greece
(18%) [14] and other Mediterranean countries such as France
(25.3%) [8] or Turkey (22%) [10]. It is in an intermediate posi-
tion in relation to vaccination coverage in our center since 2006
(26.8-32.8%) [17] but far below the coverage among HCPs in the
United States, which in 2009-2010 reached a historical peak of
71.7% [18] and where the coverage for the 2009 pandemic (H1N1)
was much higher than in our center (50.6%) and other countries
[8,10,13] (18% [13] - 30.7% [8]).

Several authors such as Poland, et al. have pointed out that is
medically relevant to extend an influenza vaccination campaign
until January or even later [21]. This is the only way to use up all
the vaccine doses available and to reach the expected vaccination
coverage. The lower vaccination coverage in our center may there-
fore be explained by the longer length of vaccination campaigns
in the U.S. However this may not be the only reason after observ-
ing a lower coverage for the 2010-2011 campaign that lasted ten
weeks longer than the 2009-2010 seasonal influenza campaign.
These considerations suggest that the differences between vacci-
nation coverage in our center and in the U.S. could be due to other
factors. One major factor is that health organizations in the U.S.
have implemented compulsory vaccination policies for HCPs. Of
these, some are health care institutions (hospitals [22,23] or health
care organizations [24]) and others are professional organizations
[25]. Of these some must sign a declination specifying the reason(s)
for refusal vaccination [22], others offer exemptions for medical or
religious reasons [23,24], and some required individuals to wear
a mask at work during influenza season if professionals are not
vaccinated [23]. As a result of these policies some mandatory pro-
grams have reached vaccination coverage of up to 98% [23,24].
These measures reflect the context of a culture of patient safety and
quality health care in the U.S. where HCP must avoid transmitting
vaccine-preventable diseases to their patients [26]. For this reason
physician experts in vaccines, bioethics, lawyers, etc. are proposing
to begin to consider the need for a legislation that obliges work-
ers to be vaccinated against the flu as this would result in a safer
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Table 1
Vaccination coverage among healthcare personnel classified by age, gender and professional category.
2009-2010 season 2010-2011
Seasonal AnH1N1 p? Season pP
Total 31.0% (969/3126) 22.2%(693/3126) <0.001 24.4% (762/3126) <0.05
Age
<45 27.9% (340/1219) 24.0% (292/1219) <0.05 21.0% (256/1219) N.S.
>45 33.0% (629/1907) 21.0% (401/1907) <0.001 26.5% (506/1907) <0.001
Gender
Male 31.3%(313/1000) 26.4% (264/1000) <0.05 25.4% (254/1000) N.S.
Female 30.9% (656/2126) 20.3% (429/2126) <0.001 23.9% (508/2126) <0.01
Professional category
Physicians 35.8% (268/749) 33.7%(252[749) N.S. 30.3% (227]749) N.S.
Nurses 33.5%(312/931) 23.5%(219/931) <0.001 26.1% (243/931) N.S.
Nurse’s aide/technician 21.1%(163/772) 12.2%(94/772) <0.001 15.7%(121/772) <0.05
Others 33.5%(226/674) 19.0% (128/674) <0.001 25.4% (171/674) <0.01

2 The comparison between vaccination coverage against seasonal influenza and vaccination coverage against new influenza A/H1N1 during the 2009-2010 season.
b The comparison between vaccination coverage against 2010-2011 seasonal influenza and vaccination coverage against new influenza A/HIN1 during the 2009-2010

season.

healthcare environment and reduce the morbidity and mortality
associated with healthcare as well as medical errors and healthcare
costs [25-27].

The low vaccination coverage in our center reflects how dif-
ferent the patient safety culture is in our country. Similar studies
should be performed in other centers to more consistently demand
our healthcare authorities to consider making vaccination against
influenza compulsory for HCP.

The 2009 pandemic (HIN1) represented a point of inflec-
tion in the distribution of vaccination coverage among different

Table 2

professional categories. The vaccination coverage rate for physi-
cians and nurses was similar in the 2009-2010 campaign but
different for the new 2009 pandemic (HIN1) campaign and dif-
ferent again for the 2010-2011 campaign.

Rachiotis et al. [28] reported that HCP who got information
about the safety of the new pandemic vaccine from mass media
showed greater reluctance because they were afraid of AEs. On
the other hand, HCP who got information from medical journals,
the Internet or hospital infection control committees showed bet-
ter acceptance. The role of the mass media in Spain during the

Characteristics of healthcare personnel, reasons for being vaccinated, and frequency of adverse events (AEs).

2009-2010 season

2010-2011 season

Seasonal AnH1N1 p
Number vaccinated 969 693 762
Age <0.01

<45 35.1% (340) 42.1%(292) 33.6% (256)

>45 64.9% (629) 57.9% (401) 66.4% (506)

Gender <0.05

Male 32.3%(313) 38.1% (264) 33.3%(254)

Female 67.7% (656) 61.9% (429) 66.7% (508)

Professional category <0.01

Physicians 27.7% (268) 36.4% (252) 29.8% (227)

Nurses 32.2%(312) 31.6%(219) 31.9% (243)

Nurse’s aide/technician 16.8% (163) 13.6% (94) 15.9% (121)

Others? 23.3%(226) 18.5%(128) 22.4% (171)

Reasons for being vaccinated

Protect my health 69.6% (674) 67.0% (464) 70.6% (538) N.S.

I think it is advisable 41.5% (402) 34.9% (242) 44.2% (337) <0.01

It is free 7.5%(77) 6.6% (46) 7.0% (53) N.S.

I was vaccinated previously 51.7% (507) 15.2% (105) 55.0% (419) <0.001

I suffered flu in other years 13.0% (126) 6.2% (43) 11.7% (89) <0.001

Protect the health of my family 49.1% (476) 57.7% (400) 49.7% (379) <0.01

Protect the health of patients 49.4% (479) 56.3% (390) 53.8% (410) <0.05

Doctor’s recommendation 13.5% (131) 14.0% (97) 16.4% (125) N.S.

I suffer a chronic disease 15.9% (154) 16.9% (117) 16.4% (125) N.S.

I live with people >65 11.9% (115) 12.4% (86) 12.1%(92) N.S.
Healthcare personnel evaluated 77.0% (746/969) 78.5% (544/693) 92.7% (706/762) <0.001
Healthcare personnel with AEs 25.3%(189/746) 80.5% (438/544) 25.4% (179/706) <0.001
Types of AEs

Pain 15.8%(118) 74.6% (406) 14.4% (102) <0.001

Discomfort 4.7% (35) 21.5%(117) 8.8% (62) <0.001

Myalgia 2.0% (15) 15.1% (82) 5.4% (38) <0.001

Fever 0.8% (6) 5.9% (32) 5.5% (39) <0.001

Other AEs? 6.4% (48) 16.5% (90) 7.2% (51) <0.001
Number of AEs <0.001

One 87.3% (165) 58.7% (257) 60.3% (108)

Two 9.5% (18) 23.5%(103) 20.7% (37)

Three or more 2.3%(6) 17.8% (78) 19.0% (34)

a QOthers: porters, maintenance, administrative, and cleaning staff, etc.
b Other AEs: local redness, shivers, local induration, perspiration, etc.
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Table 3

Factors associated with the adverse events and the reasons for being vaccinated in the 2010-2011 season.

Adverse events Protect my health

Vaccinated previously Protect the health of Protect the health of

my family patients
% np % np % np % np % np
Age <0.01 N.S. <0.001 N.S. <0.001
<45 31.5% (74/235) 69.1% (177/256) 43.8% (112/256) 52.0% (133/256) 64.5% (165/256)
>45 22.3% (105/471) 71.3% (361/506) 60.7% (307/506) 48.6% (246/506) 48.4% (245/506)
Gender N.S. <0.01 N.S. N.S. <0.05
Male 23.7% (55/232) 76.8% (195/254) 54.3% (138/254) 52.4% (133/254) 59.4% (151/254)
Female 26.2% (124/474) 67.5% (343/508) 55.3% (281/508) 48.4% (246/508) 51.0% (259/508)
Professional category N.S. N.S. <0.01 N.S. <0.001
Physicians 26.6% (55/207) 70.9% (161/227) 45.8% (104/227) 46.3% (105/227) 69.6% (158/227)
Nurses 24.9% (57/229) 73.7% (179/243) 58.8% (143/243) 55.6% (135/243) 55.6% (135/243)
Aide/technician 23.2% (26/112) 69.4% (84/121) 56.2% (68/121) 50.4% (61/121) 52.9% (64/121)
Others 25.9% (41/158) 66.7% (114/171) 60.8% (104/171) 45.6% (78/171) 31.0% (53/171)
Vaccinated previously N.S. N.S. <0.001 N.S. N.S.
Yes 24.9% (153/613) 72.7% (476/654) 61.2% (384/654) 52.2% (327/654) 54.5% (342/654)
No 28.1% (26/93) 61.5% (66/108) 19.2% (21/108) 42.3% (44/108) 55.8% (58/108)

outbreak of the new 2009 pandemic (HIN1) was controversial,
since messages of people opposed to the vaccine, were widely
circulated which gratuitously and unscientifically discredited the
vaccine [29]. This may have potentially influenced individuals not
to take the vaccine in all professional categories, except physicians,
which was the only group in which vaccination coverage did not
decrease. Moreover, as the 2010-2011 seasonal influenza vaccine
contained the pandemic (H1N1) 2009 strain, some of these HCPs
were still reluctant to receive the seasonal vaccine so the coverage
rate was still lower than that for the 2009-2010 season.From the
above, we infer that physicians have a greater knowledge of vac-
cines than other groups because their level of health education is
higher, however, the above explanation might not be valid to jus-
tify the progressive drop in vaccination coverage in this group. That
is why we consider that this decrease is due to the high number of
new pandemic vaccine-related AEs since physicians were the most
vaccinated in this campaign and they suffered the highest number
of AEs. This fact may have caused some physicians to be reluctant
to receive vaccine in the 2010-2011 campaign.

The frequency of new 2009 pandemic (H1N1) vaccine-related
AEs was quite high (80.5%); three fold that of the 2009-2010
and 2010-2011 seasonal influenza campaigns. These differences
may be explained by the AS03 adjuvant included in the pandemic
vaccine. This adjuvant is composed of squalene (10.69 mg), DL-a-
tocopherol (11.86 mg) and polysorbate 80 (4.86 mg). Squalene is
associated with local reaction at the injection site [30], especially
local pain. This coincides with our study since local pain at the
injection site was the most common AE.

The frequency of seasonal influenza vaccine-related AEs was
similar to that for the 2009-2010 season (25.3%) [8] and lower than
the rates for previous seasons [17-19,31,32] (28% [17] - 90% [31]).
As this kind of study cannot include a placebo group for ethical
reasons, we cannot distinguish between vaccine-induced symp-
toms, those caused by an intercurrent disease, or those arising
from excessive self-examination. None of the AEs were consid-
ered severe so the data obtained endorse the safety of the influenza
vaccines used during the three seasons under study.

The reasons for accepting the influenza vaccine were no dif-
ferent from those previously described in a study on seasonal
influenza [20]. The main reason for accepting was still “self-
protection” and this coincides with the findings of other authors’
for seasonal influenza [33,34] and for the new 2009 pandemic
(H1N1) [8]. Considering that another of the important reasons for
accepting the vaccine was “protecting my family and my patients”,
we need to keep providing HCP with information about the vac-
cine’s capacity to reduce the risk of suffering from influenza, and

consequently reduce the risk of transmitting it to their family and
their patients.

The only variable associated with a higher AE rate with the
2010-2011 vaccine was age. This had already been observed in our
center during the administration of the vaccine against the AnH1N1
virus [15], and in the study by Zhu et al. [35], where the younger age
group showed a higher AE rate. On the other hand, it is important
to note that vaccination “to protect my health” was the only reason
given more often among men than women. At the same time, it
seems logical that the reason “protect my family” was evenly dis-
tributed among all the categories of variable studied. The profile of
the healthcare professional most often associated with “protect my
patients” was a male doctor under 45 years of age.

Just like in other studies of this kind [33], one limitation may be
the lack of data about the percentage of employees who received
the vaccine in other centers. This would mean that the vaccination
coverage is underestimated. This is, however, considered unlikely
as the vaccine campaigns covered a wide time-scale that included
the beginning and end of the working day.

Another limitation may be a potential classification bias arising
from the use of a telephone interview to get AE-related information
and a potential selection bias due to the impossibility of contacting
some HCPs. A classification bias is a common limitation in previous
studies [17,32]. As the intention was for the worker to describe the
AE in their own words, a telephone interview was considered the
most practical and inexpensive way to get this information [17]. An
attempt was made to limit the potential selection bias by trying to
contact the healthcare professional on up to five different occasions.
As a result the survey included 1996 of a total of 2424 workers
vaccinated (82.3%), the highest series of influenza vaccine-related
AEs studied in HCPs.

The low vaccination coverage shows that, unfortunately,
the evidence-based strategies to maximize vaccination coverage
among HCPs [36] have been inadequate to achieve successful vac-
cination coverage, especially during and after the 2009 pandemic
(H1N1). In view of the reasons for accepting the vaccine, and given
that influenza vaccination is safe, the importance of vaccination
among patients and HCPs should be promoted in the framework
of safety policies to improve vaccination coverage in our country.
These policies should be aimed at preventing influenza infection
among HCPs and thus avoid its transmission to patients. At the same
time, a wider debate should be opened to discuss the need to adopt
more aggressive measures to improve vaccination coverage. These
measures should include compulsory vaccination for HCPs, imple-
menting a vaccine refusal form, or linking influenza vaccination to
an incentive scheme.
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