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In a geriatric hospital in France, only 80 (21%) of 390 healthcare
workers (HCWs) were vaccinated against influenza. Predictive factors for accepting influenza vaccination were occupation as a physician (odds ratio [OR], 9.79), previous receipt of influenza vaccination (OR, 36), and desire to protect their own health (OR, 2.42)
and residents’ health (OR, 3.68). Predictive factors for refusing influenza vaccination were occupation as a nurse (OR, 6.41) or nursing
assistant (OR, 4.04) and belief that homeopathic medication is more
effective than the vaccine (OR, 5.75).

questionnaire based on previous research findings.3-13 The
vaccine was available free of charge, and the times and locations for obtaining the vaccine were well advertised. In our
hospital, vaccination was recommended but not obligatory.
Reasons for accepting or refusing the vaccine were evaluated. The investigators received a complete list of geriatric
department HCWs. All HCWs (eg, physicians, nurses, nursing assistants), including night and weekend staff, were invited to participate in the survey. Each questionnaire was
completed during an individual interview with an investigator
(E.O.) who did not have medical or administrative responsibilities in the hospital during the study. The HCWs’ vaccination status was determined by self-report and checked
against the occupational physician logs. Statistical analysis
(univariate and multivariate) was performed with the statistical software “R,” version 2.0.1 (free software, available at
http://www.r-project.org). P values of !.05 were considered
statistically significant.
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re s u l t s
Influenza is a common nosocomial infection. Serious outbreaks
often occur in geriatric hospitals. Staff, patients, and visitors
can introduce influenza infections into hospitals and long-term
care facilities, causing nosocomial outbreaks. Healthcare workers (HCWs) are at risk of occupational exposure to influenza
and may act as vectors in the nosocomial transmission of influenza. Staff-patient cross-transmission is probably common.
Vaccination of HCWs against influenza is considered an important means of protecting frail, elderly patients from influenza infection. Two studies1,2 have shown a significant reduction in the mortality rate among elderly patients in units where
HCWs were vaccinated. Guidelines for vaccination of HCWs
in contact with high-risk patients have been available in France
since 2000 and recommend annual immunization. Unfortunately, many HCWs do not consider influenza to be a serious
concern. Vaccination rates have been reported in different
countries to be less than 50% and are often 4%-38%.3-13 The
aims of this study were to assess the level of acceptance of
influenza vaccination among HCWs in a geriatric hospital and
to determine why HCWs are vaccinated or not.

me th ods
We evaluated knowledge about and attitudes toward vaccination among HCWs and self-reported influenza vaccination
status in a tertiary geriatric hospital in Villejuif, France. The
University Hospital of Paul Brousse is a 800-bed hospital with
480 geriatric care beds: 284 long-term care beds, 163 rehabilitation care beds, 27 acute care beds, and 6 palliative care
beds. A cross-sectional survey was performed between November 2004 and April 2005 using an anonymous structured

The total number of HCWs in the geriatric department of
the hospital during the study period was 412. The total number of correctly completed questionnaires was 390 (95%). Of
these 390 HCWs, only 80 (21%) were vaccinated (mean age
Ⳳ SD, 38 Ⳳ 10.7 years), and 310 were nonvaccinated (mean
age Ⳳ SD, 36 Ⳳ 9.9 years). Twenty-two (63%) of 35 physicians, 22 (17%) of 130 nurses, and 24 (13%) of 178 nursing
assistants were vaccinated. The vaccination was administered
by the occupational physician (51 [64%]), the practitioner (7
[9%]), or colleagues (22 [28%]).
The characteristics of vaccinated and nonvaccinated HCWs
are summarized in Table 1. No difference was found between
the different geriatric units. Vaccinated HCWs were more
likely to be physicians, to be older, to have previously received
an influenza vaccination, to have frequent infectious diseases
during the winter, and to want to protect their own and
residents’ health. For HCWs older than 40 years, the relative
risk for receipt of vaccination was 4.42 (95% confidence interval, 2.03-9.67). A greater percentage of HCWs with prior
absence from work of more than 5 days were vaccinated than
were other HCWs (67% vs 33%; P ! .05). Nonvaccinated
HCWs were more likely to be nurses or nursing assistants
with previous postvaccination symptoms (64% vs 33%; P !
.001) who believed that the vaccine causes influenza and that
homeopathic medication is more effective in preventing it.
In a logistic regression model (Table 2), predictive factors
for accepting influenza vaccination were occupation as a physician, previous receipt of influenza vaccination, and a desire
to protect their own and residents’ health. On the other hand,
predictive factors for refusing influenza vaccination were oc-
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table 1. Characteristics of Healthcare Workers (HCWs) Vaccinated and Nonvaccinated Against
Influenza in a French Geriatric Hospital
No. (%) of HCWs
Characteristic, by class

Nonvaccinated
(n p 310)

Vaccinated
(n p 80)

P

260 (84)
125 (40)

62 (78)
43 (54)

!.05

108
13
154
34
96
274

(35)
(4)
(50)
(11)
(31)
(88)

22
22
24
9
22
73

(28)
(28)
(30)
(11)
(28)
(91)

211
194
181
101
87
66
60
200
120
78
30
181
67

(68)
(63)
(58)
(33)
(22)
(21)
(19)
(65)
(39)
(25)
(10)
(58)
(22)

50
54
55
27
22
75
52
75
21
16
2
11
27

(63)
(68)
(69)
(34)
(28)
(94)
(65)
(94)
(26)
(20)
(3)
(14)
(34)

Demographic
Female sex
Age 140 y
Occupation
Nurse
Physician
Nursing assistant
Other
Employment duration of !3 y
Day staff
Knowledge of and attitude toward vaccination
Awareness of the severity of the disease
Perceived risk of contracting influenza
Previous influenza infection
Previous work absence during winter
Previous childhood influenza infection
Previous influenza vaccination
Desire to benefit themselves
Desire to protect residents’ health
Belief that vaccination causes influenza
Doubts concerning vaccine efficacy
Belief that vaccination is dangerous
Belief that homeopathic medications are more effective
Frequent infectious diseases during winter

cupation as a nurse or nursing assistant and belief that homeopathic medication is more effective than vaccination.

dis c us s i on
In a geriatric care setting, even if more than 90% of the
patients have previously received an influenza vaccine, an
outbreak can occur. The retrospective cohort study of Coles
et al.14 showed that the staff immunization rate was poor
(10%) and that the outbreak among staff began 16 days before
the outbreak among the residents. In a nosocomial influenza
A outbreak in an internal medicine unit, the attack rate was
23% (5 of 22 staff members) and resulted in 14 person-days
of sick leave.15
Although the benefits of vaccinating HCWs against influ-

.24
.27
!.001
!.01

.90
.64
.60
.42
.49
.10
.95
.97
!.001
!.001
!.001
!.05
.41
.10
!.001
!.05

enza are well known and despite active immunization campaigns, influenza vaccination rates among HCWs are low:
21% in our geriatric hospital HCW population, and 20.1%
in another French study performed during the winter of 2003
to 2004.16 Also, specific programs are needed to promote the
benefits of vaccination and to change the behavior of HCWs.
Improved access has been shown to be important (ie, offering
the vaccine at the workplace) but not sufficient, even if vaccination is provided free of charge. Future campaigns should
emphasize the benefits of HCW immunization for patients,
with readily available information on adverse effects and the
efficacy of acetaminophen in reducing them.17 People should
be told that they can transmit influenza before they are aware
that they are ill. However, it is also necessary to emphasize

table 2. Multivariate Analysis of the Factors Associated With Accepting and With Declining Influenza Vaccination Among Healthcare Workers in a French Geriatric Hospital
Factor
Factors associated with vaccination acceptance
Previous influenza vaccination
Occupation as physician
Desire to protect residents’ health
Desire to benefit themselves
Factors associated with vaccination refusal
Occupation as a nurse
Belief that homeopathic medications are more effective
Occupation as a nursing assistant
note.

CI, confidence interval; OR, odds ratio.

OR (95% CI)

P

36 (21.41-60.79)
9.79 (6.74-14.23)
3.68 (1.99-6.8)
2.42 (1.63-3.60)

!.001
!.001
!.05
!.05

6.41 (3.49-11.79)
5.75 (3.61-9.15)
4.04 (2.20-7.43)

!.01
!.001
!.05
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the health benefits of vaccination for staff members themselves. Unfortunately, more than 30% of HCWs did not consider influenza to be a serious concern. The important difference in vaccination rates between physicians and nurses
or nursing assistants (63% vs 17% and 13%, respectively) is
probably related to the level of education. Thus, educational
programs that target nurses and nursing assistants are necessary, and additional education seems to be needed also for
physicians, to approach a 100% vaccination rate.
In our study, the major reasons identified for accepting vaccination were a desire to protect residents’ health and to stay
healthy. The most common reason cited for rejecting vaccination
was a belief that homeopathic medications are more effective.
In a previous Canadian study,8 nonvaccinated HCWs were more
likely to believe that taking vitamins and supplements, eating a
nutritious diet, and taking naturopathic or homeopathic medications were more effective than vaccination.
The limitations and possible information bias of our study
were the self-reporting of vaccination status (although we
checked this against occupational physician logs) and the fact
that the questionnaire was administered by one of the study
investigators, which carried the risk of embarrassment or the
fear of punishment. However, the questionnaire was anonymous for the statistical analysis, and the investigator was
free of medical or administrative responsibilities in the hospital during the study.
In practice, the major factor that limits the rate of influenza
vaccination among HCWs in France is the use of homeopathy.
Oscillococcinum (manufactured from wild duck heart and
liver) is widely used and is one of the best-selling over-thecounter medicines in France.18 The increasing use of homeopathy worldwide (in France, Germany, and the United Kingdom but also in Canada and United States since the 1970s),
despite the lack of data from serious trials,19 suggests that this
factor should be seriously addressed. Rigorous clinical trials on
homeopathic medicine are needed to better educate the population; it is difficult to propose allopathic medicine such as
vaccination to persons who believe in homeopathy, because
most of them indicate that nothing could convince them to
receive an influenza vaccine. This belief is potentially dangerous
if there were a worldwide epidemic of avian influenza and this
population refused to be vaccinated. The results of our study
were used to improve education and communication strategies.
A prospective, multicenter study is ongoing to evaluate a specific program to improve the rate of influenza vaccination of
HCWs in geriatric care settings in France (the VESTA Study,
Observance des Vaccinations Antigrippales du Personnel Soignant en Gériatrie).
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winter 2003-2004. Rev Med Interne 2006; 27:5-9.
17. Aoki FY, Yassi A, Cheang M, et al. Effects of acetaminophen on adverse
effects of influenza vaccination in health care workers. CMAJ 1993; 149:
1425-1430.
18. Vickers AJ, Smith C. Homoeopathic Oscillococcinum for preventing and
treating influenza and influenza-like syndromes. Cochrane Database Syst
Rev 2004; (1):CD001957.
19. Shang A, Huwiler-Müntener K, Nartey L, et al. Are the clinical effects
of homeopathy placebo effects? comparative study of placebo-controlled
trials of homeopathy and allopathy. Lancet 2005; 366:726-732.

