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According to the present case-control study about influenza vaccine
acceptance among hospital workers, vaccination campaigns should
focus mainly on predisposing and enabling factors, emphasizing the
likelihood of acquiring influenza and the positive benefits to patients,
addressing concerns about vaccine efficacy or safety, and minimizing
the time required for the worker to undergo vaccination.
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The Centers for Disease Control and Prevention recommends
annual influenza vaccination for physicians, nurses, and other
personnel in both hospital and outpatient settings to prevent
infection and subsequent nosocomial transmission to pa-
tients. In Spain, employers are encouraged to offer influenza
vaccination to healthcare workers (HCWs) yearly. However,
influenza vaccination acceptance among HCWs generally re-
mains low,"* despite a variety of interventions"** and inten-
sive promotional campaigns.” Improved identification of the
determinants of vaccination acceptance should facilitate the
development and evaluation of vaccine delivery programs
created to increase the prevalence of influenza vaccination
among HCWs. The PRECEDE (predisposing, reinforcing, and
enabling causes in educational diagnosis and evaluation)
model may provide a framework for such identification.® This
model proposes that health behavior is influenced by pre-
disposing factors (characteristics that lead to or motivate be-
havior, including knowledge and beliefs), enabling factors
(characteristics that facilitate or are needed to perform the
particular behavior, such as personal skills and resources in
the environment), and reinforcing factors (rewards and pun-
ishments). In the present article, we examine the differences,
including predisposing, reinforcing, and enabling factors, be-
tween hospital workers who received and those who did not
receive the influenza vaccine at our institution.

METHODS

We performed a case-control study to examine the factors
associated with the acceptance of influenza vaccination
among workers at Hospital Universitario “Dr. Peset” (HUDP;
Valencia, Spain) during the 2002-2003 influenza season.
HUDP is a 529-bed, tertiary care, public, academic medical
center with 1906 workers. Influenza vaccination was per-
formed free of charge by the HUDP Employee Health Service,

using inactivated, trivalent influenza vaccines prepared for
the 2002-2003 influenza season. The campaign was preceded
by several weeks of intense promotion, including recruitment
letters, informational meetings, and posters. All hospital
workers who received the influenza vaccine at the Employee
Health Service from October through December 2002 were
considered to be case subjects. An attempt was made to enroll
all eligible cases. On the basis of employee identification num-
bers and a random number table, control subjects were se-
lected from among hospital personnel who did not receive
the influenza vaccine and were working at HUDP at the time
of the vaccination campaign. A case-to-control ratio of 1:
1.5 was intended. The study was performed from January
through April 2003, using a self-administered, anonymously
completed questionnaire, which was the same for all cases
and controls.

The independent variables in the study were as follows:
age, sex, occupation (physician, nurse or similar professional,
and administrative or ancillary worker), employment dura-
tion, work on a rotating shift, work in the same building in
which the Employee Health Service performed vaccinations,
tobacco smoking, previous receipt of influenza vaccine, and
all predisposing, reinforcing, and enabling factors that were
identified in a previous survey.” The predisposing factors in-
cluded in the questionnaire were perception of the influenza
vaccine’s effectiveness, knowledge about influenza vaccina-
tion recommendation, agreement with the influenza vacci-
nation recommendation, fear of adverse reactions due to in-
fluenza vaccine, fear of needles, presence of chronic disease,
perception of high likelihood for acquiring influenza, belief
that influenza may be a serious illness, worry about missing
work due to illness, worry about transmitting influenza to
relatives, worry about transmitting influenza to patients, con-
tact with severely ill patients, and previous influenza in the
absence of influenza vaccination. The reinforcing factors were
previous influenza after influenza vaccination and presence
of adverse reactions due to influenza vaccine. Receipt of per-
sonal advice about influenza vaccination and adequate free
time for vaccination were included as enabling factors.

Proportions and mean values were calculated for all var-
iables. We performed bivariate analysis using the Pearson x’
test for proportions and Student’s ¢ test for continuous var-
iables, taking into account statistically significant differences
(defined as P values of <.05). Odds ratios with 95% confi-
dence intervals were also calculated. We performed a logistic
regression analysis using the backward stepwise method to
select variables on the basis of the likelihood ratio statistic
for assessment of the association of the independent variables
with the probability of vaccination. The adjusted odds ratios
and 95% confidence intervals were estimated. Variables that



INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY

JANUARY 2006, VOL. 27, NO. 1

TABLE 1. Analysis of Questionnaire Responses for Determining the Association Between PRECEDE
Factors and Acceptance of Influenza Vaccination Among Hospital Workers

No. (%) of Subjects®

Nonvaccinated ~ Vaccinated
Factor by type; questionnaire response (n = 255) (n = 177) OR (95% CI)
Predisposing factor
Knowledge about FV recommendation
No 31 (12.16) 12 (6.78) 1
Yes 224 (87.84) 165 (93.22) 1.90 (0.91-4.05)
Agreement with FV recommendation
No 59 (23.14) 2 (1.13) 1
Yes 196 (76.86) 175 (98.87)  26.34 (6.77-224.76)
Previous influenza in the absence of FV
No 126 (51.01) 35 (20.83) 1
Yes 121 (48.99) 133 (79.17) 3.96 (2.47-6.36)
Perception of FV effectiveness
No 93 (38.43) 11 (6.21) 1
Yes 149 (61.57) 166 (93.79)  9.42 (4.68-19.39)
Fear of adverse reactions due to FV
No 152 (62.04) 153 (87.93) 1
Yes 93 (37.96) 21 (12.07)  0.22 (0.13-0.39)
Fear of needles
No 192 (77.11) 147 (83.05) 1
Yes 57 (22.89) 30 (16.95)  0.69 (0.41-1.15)
Contact with severely ill patients
No 92 (36.08) 42 (23.73) 1
Yes 163 (63.92) 135 (76.27)  1.81 (1.15-2.86)
Perception of high likelihood for acquiring influenza
No 169 (70.71) 38 (21.97) 1
Yes 70 (29.29) 135 (78.03)  8.58 (5.31-13.90)
Belief that influenza is not a serious illness
No 184 (75.41) 132 (75.86) 1
Yes 60 (24.59) 42 (24.14) 0.98 (0.60-1.57)
Worry about missing work because of illness
No 91 (36.25) 35 (20.00) 1
Yes 160 (63.75) 140 (80.00) 2.28 (1.42-3.67)
Worry about transmitting influenza to relatives
No 36 (14.17) 6 (3.39) 1
Yes 218 (85.83) 171 (96.61) 4.71 (1.90-13.94)
Worry about transmitting influenza to patients
No 29 (11.46) 5 (2.84) 1
Yes 166 (65.61) 144 (81.82) 5.03 (1.85-17.02)
NA® 58 (22.92) 27 (15.34) 2.7 (0.89-9.84)
Presence of chronic disease
No 247 (96.86) 159 (89.83) 1
Yes 8 (3.14) 18 (10.17) 3.5 (1.40-8.99)
Reinforcing factors
Previous influenza after FV
Yes 35 (14.71) 48 (27.75) 1
No 33 (13.87) 92 (53.18) 2.03 (1.08-3.83)
NA*® 170 (71.43) 33 (19.08) 0.14 (0.08-0.26)
Previous adverse reaction to FV
None 50 (19.61) 96 (54.24) 1
Local 13 (5.10) 41 (23.16)  1.64 (0.77-3.56)
Systemic 10 (3.92) 6 (3.39) 0.31 (0.09-1.02)
NA® 182 (71.37) 34 (19.21) 0.1 (0.06-0.17)
Enabling factors
Received personal advice for FV
No 192 (75.29) 97 (54.80) 1
Yes 63 (24.71) 80 (45.20)  2.51 (1.63-3.87)
Adequate free time for vaccination
No 61 (24.21) 14 (7.91) 1
Yes 191 (75.79) 163 (92.09)  3.72 (1.94-7.24)

~NoTE. CI = confidence interval; NA = not applicable; OR = odds ratio; PRECEDE = predisposing, rein-
forcing, and enabling causes in educational diagnosis and evaluation.
* Denominators for questionnaire items vary according to the number of responses received for that item.

® Data are for subjects with no contact with patients.

¢ Data are for subjects with no history of influenza vaccination.
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TABLE 2. Results of a Logistic Regression Model to Determine Predictors of Ac-
ceptance of Influenza Vaccination (FV)
Variable Adjusted OR (95% CI)
Age 1.07 (1.03-1.12)
Occupation

Administrative or ancillary worker 1.00

Physician 0.73 (0.26-2.06)

Nurse or similar professional
Past receipt of FV
Receipt of personal advice for FV
Adequate free time for vaccination
Agreement with FV recommendation
Previous influenza in the absence of FV
Perception of FV effectiveness
Fear of adverse reactions due to FV
Contact with severely ill patients

Perception of high likelihood for acquiring influenza
Worry about transmitting influenza to relatives

0.22 (0.09-0.55)
6.86 (3.36-14.02)
2.13 (1.07-4.24)
6.64 (2.36-18.71)
11.03 (1.71-71.17)
2.56 (1.25-5.25)
3.51 (1.26-9.76)
0.23 (0.09-0.58)
3.54 (1.48-8.50)
4.77 (2.34-9.70)
7.13 (1.64-30.90)

NOTE.

were statistically significantly different between vaccine re-
cipients and nonrecipients in bivariate comparisons were con-
sidered for inclusion into the model.

RESULTS

A total of 194 of 1906 workers received the influenza vaccine,
for an overall vaccination rate of 10.2%. The response rate
was 91.2% among the vaccinated workers (177 of 194 eligible
cases); 17 cases did not complete the questionnaire because
they were not working at HUDP during the study period. Of
the 291 controls who were initially selected from among the
nonvaccinated workers, 5 (1.7%) declined participation, 31
(10.7%) were not working in the HUDP during the study
period, and 255 (87.6%) completed the questionnaire. Dif-
ferences between all characteristics were statistically signifi-
cantly different between vaccine recipients and nonrecipients.
Controls were more likely to be women (81% vs 65%) and
nurses or similar professionals (50% vs 28%). Cases tended
to be somewhat older (by 4.7 years), employed longer (by
3.2 years), and more likely to have previously received the
vaccine (80% vs 26%) and to work in the same building
where vaccination was performed (32% vs 19%) than con-
trols. Cases were less likely than controls to smoke (23% vs
40%) or work on a rotating shift (28% vs 47%).

Table 1 summarizes the association between PRECEDE fac-
tors and acceptance of influenza vaccination. Results of the
logistic regression analysis showed that agreement with the
influenza vaccination recommendation, previous influenza
vaccination, adequate free time for vaccination, perception
of high likelihood for acquiring influenza, and concern about
transmitting influenza to relatives were most strongly asso-
ciated with receipt of vaccine (Table 2). In addition, age,
occupation (nurses were less likely to be vaccinated), receipt
of personal advice, previous influenza in the absence of in-
fluenza vaccination, perception of influenza vaccination ef-

CI = confidence interval; OR = odds ratio.

fectiveness, fear of adverse reactions, and contact with severely
ill patients all were independently associated with vaccination.

DISCUSSION

The overall rate of influenza vaccination in our hospital was
slightly lower than some published rates for other hospitals
in Spain®*® and other countries.>’ The present study is, to
our knowledge, the first one that was performed using the
PRECEDE model, which involves analysis of predisposing,
reinforcing, and enabling factors, to evaluate all important
predictors of influenza vaccination that might aid in the de-
velopment of specific intervention strategies to improve vac-
cination rates among hospital personnel.

According to results of the logistic regression analysis in
our study, nurses were statistically significantly less likely than
persons from other occupational groups to receive the vac-
cine. Similar results were reported in other studies'"'> and
were probably influenced by the presence of a greater number
of misconceptions about influenza vaccine among nursing
staff.”’ Likewise, influenza vaccination acceptance was inde-
pendently associated with advancing age, which is consistent
with the results of other studies.”™ In contrast, sex did not
influence the decision to accept vaccination in the present
study, whereas sex did have such an influence in another
study."”

With regard to predisposing factors, our results are con-
sistent with those of several studies showing that disagreement
with the recommendation of influenza vaccination and con-
cern about adverse effects are important barriers to influenza
vaccination,"'"'® despite the fact that influenza vaccine is safe
and is associated with very few systemic adverse effects."” In
accordance with findings from another study, perceived risk
of contracting influenza in the absence of vaccination was
also an important factor.”® Although influenza vaccination is
reasonably effective,'" our study corroborates findings of
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other studies that have shown that uncertainty about vaccine
efficacy also influences vaccination acceptance.*"'

Adequate free time for vaccination was probably the main
enabling factor, because clinical departments do not give time
to medical staff and nurses to undergo vaccination or en-
courage them to take the necessary time. In keeping with this
result, a lack of adequate free time for vaccination was com-
mon among medical residents who were not vaccinated.” No
reinforcing factor was included in the final logistic regression
model. In agreement with the findings of other studies,"'""*
previous influenza vaccination was one of the strongest pre-
dictors of receipt of vaccine; this finding show that it is critical
to find ways to get HCWs to accept vaccination for the first
time, because they would then be much more likely to accept
it again in the future.

With regard to possible sources of bias, the high response
rate among cases and controls most likely does not allow
selection bias to affect the study findings. Furthermore, con-
trols were randomly selected from among all nonvaccinated
hospital employees, thus minimizing the potential for selec-
tion bias. On the other hand, the study used self-reported
data, which may be subject to error because of misclassifi-
cation. However, error in reporting was likely minimal, be-
cause the HCWs were not asked to provide complex details,
but rather to answer “yes” or “no” to simple questions related
to influenza vaccination.

The results of this investigation suggest that vaccination
efforts that address predisposing and enabling factors through
educational programs that include offering the vaccine at the
work site may be particularly effective. Additionally, younger
staff with more-frequent patient contact (ie, nurses or similar
professionals) and HCWs with no history of influenza vac-
cination should be considered for targeted efforts.

We would like to add that, during the subsequent influenza
vaccination campaign in our hospital, more-intense educa-
tional activities were performed using personal advice to em-
phasize the likelihood for acquiring influenza and the positive
benefits to patients, and to address concerns about vaccine
efficacy and safety. Because of a lack of resources, we could
not develop and test other strategies, such as administering
vaccine on the hospital wards. Nevertheless, there was an
increase from 10.2% to 18.4% in the employee vaccination
rate.

The authors are from the Department of Preventive Medicine, University
Hospital “Dr. Peset,” Valencia, Spain.

Address reprint requests to Daniel Bautista, MD, PhD, Banda de Musica
Circulo Catdlico, 42, 46900 Torrent, Valencia, Spain (bautista_dan@gva.es).

Received February 3, 2005; accepted June 14, 2005; electronically published
January 6, 2006.

© 2006 by The Society for Healthcare Epidemiology of America. All rights
reserved. 0195-9417/2006/2701-0015$15.00.

REFERENCES

1. Watanakunakorn C, Ellis G, Gemmel D. Attitude of healthcare personnel

JANUARY 2006,

[S5]

W

e

i

&

~

20.

VOL. 27, NO. 1

regarding influenza immunization. Infect Control Hosp Epidemiol 1993;
14:17-20.

. Ruef C. Immunization for hospital staff. Curr Opin Infect Dis 2004; 17:

335-339.

. Weingarten S, Riedinger M, Bolton LB, Miles P, Ault M. Barriers to

influenza vaccine acceptance: a survey of physicians and nurses. Am |
Infect Control 1989; 17:202-207.

Pachucki CT, Lentino JR, Jackson GG. Attitudes and behavior of health
care personnel regarding the use and efficacy of influenza vaccine. J Infect
Dis 1985; 151:1170-1171.

Dey P, Halder S, Collins S, Benons L, Woodman C. Promoting uptake
of influenza vaccination among health care workers: a randomised con-
trolled trial. J Public Health Med 2001; 23:346-348.

Green LW, Kreuter MW. Health promotion planning: an educational and
ecological approach. 3rd ed. Mountain View, CA: Mayfield, 1999.

. Vila B, Bautista D, Usé R, Buch MJ, Giménez JL, Zan6n V. Factores

predisponentes, facilitadores y reforzantes asociados a la vacunacion an-
tigripal en los trabajadores hospitalarios [abstract 121]. In: Proceedings
of the 2nd International Congress of the Spanish Society of Preventive
Medicine, Public Health and Hygiene. Murcia, Spain: Sociedad Espanola
de Medicina Preventiva, Salud Publica e Higiene; 2003:505.

. Elorza JM, Campins M, Martinez X, Allepuz A, Ferrer E, Mendez-Aguirre

M. Influenza vaccine and healthcare workers: strategies to achieve com-
pliance in a tertiary hospital [in Spanish]. Med Clin (Barc) 2002; 119:
451-452.

. Villagrasa JR, Moratilla L, Sanz C, Moran M, Ferndndez M]J, Pastor V.

Prevention and control of influenza: role of vaccine [in Spanish]. Med
Preventiva 2003; 9:7-12.

. Girasek DC. Increasing hospital staff compliance with influenza im-

munization recommendations. Am | Public Health 1990;80:1272-1273.

. Nichol KL, Hauge M. Influenza vaccination of healthcare workers. Infect

Control Hosp Epidemiol 1997; 18:189-194.

. Harbarth S, Siegrist CA, Schira JC, Wunderli W, Pittet D. Influenza

immunization: improving compliance of healthcare workers. Infect Con-
trol Hosp Epidemiol 1998; 19:337-342.

. Martinello RA, Jones L, Topal JE. Correlation between healthcare work-

ers’ knowledge of influenza vaccine and vaccine receipt. Infect Control
Hosp Epidemiol 2003; 24:845-847.

. Stephenson I, Roper JP, Nicholson KG. Healthcare workers and their

attitudes to influenza vaccination. Commun Dis Public Health 2002; 5:
247-252.

. Qureshi AM, Hughes NJ, Murphy E, Primrose WR. Factors influencing

uptake of influenza vaccination among hospital-based health care work-
ers. Occup Med (Lond) 2004; 54:197-201.

. Russell DW, Cameron DJ, Lockey RF, Behnke RH, Sinnott JT, Ganguly

R. Influenza vaccination acceptance among health care professionals.
Vaccine 1991; 9:691-692.

. Nichol KL, Margolis KL, Lind A, et al. Side effects associated with in-

fluenza vaccination in healthy working adults: a randomized, placebo-
controlled trial. Arch Intern Med 1996; 156:1546-1550.

. Ruben FL. Prevention and control of influenza: role of vaccine. Am |

Med 1987; 82:31-34.

. Nichol KL, Lind A, Margolis KL, et al. The effectiveness of vaccination

against influenza in healthy, working adults. N Engl ] Med 1995; 333:
889-893.

Nafziger DA, Herwaldt LA. Attitudes of internal medicine residents re-
garding influenza vaccination. Infect Control Hosp Epidemiol 1994; 15:
32-35.



