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background. Inﬂuenza vaccination among nonhospital healthcare workers (HCWs) is imperative, but only limited data are available
for factors affecting their compliance.
objective. To examine the factors inﬂuencing inﬂuenza vaccine compliance among hospital and nonhospital HCWs.
design and setting.
March–June 2011.

A vaccine compliance questionnaire was administered to HCWs working in myriad healthcare settings in

methods. Online and paper surveys were used to assess compliance with the 2010/2011, 2009/2010, and H1N1 inﬂuenza vaccines and
to examine factors that predicted the uptake of the 2010/2011 seasonal inﬂuenza vaccine.
results. In all, 3,188 HCWs completed the survey; half of these (n p 1,719 ) reported no hospital work time. Compliance rates for all
3 vaccines were signiﬁcantly higher (P ! .001 ) among hospital versus nonhospital HCWs. In logistic regression stratiﬁed by hospital versus
nonhospital setting, and when controlling for demographics and past behavior, the determinants of vaccination against the 2010/2011
seasonal inﬂuenza among nonhospital-based HCWs included having a mandatory vaccination policy, perceived importance, no fear of
vaccine adverse effects, free and on-site access, and perceived susceptibility to inﬂuenza. Determinants of hospital-based HCW vaccine
compliance included having a mandatory vaccination policy, belief that HCWs should be vaccinated every year, occupational health
encouragement, perceived importance of vaccination, on-site access, and no fear of vaccine adverse effects. The strongest predictor of
compliance for both worker groups was existence of a mandatory vaccination policy.
conclusions. The reasons for vaccine uptake among nonhospital-based versus hospital-based HCWs differed. Targeted interventions
should be aimed at workers in these settings to increase their vaccine compliance, including implementing a mandatory vaccination policy.
Infect Control Hosp Epidemiol 2012;33(3):243-249

Multiple organizations and agencies, including the Centers
for Disease Control and Prevention (CDC),1 the Advisory
Committee on Immunization Practices, and the Society for
Healthcare Epidemiology of America (SHEA), recommend
that healthcare workers (HCWs) be vaccinated against inﬂuenza each year. Inﬂuenza vaccination of HCWs has been
shown to not only decrease employee sick leave2 but also
decrease morbidity and mortality among patients.3-5
Conversely, nonvaccinated HCWs have been associated with
disease spread in healthcare settings.6,7 SHEA has stated that
HCW inﬂuenza vaccination is an essential patient safety and
employee health practice and that noncompliance should not
be tolerated.8
The CDC has reported that HCW inﬂuenza vaccination
rates have steadily increased over the last decade,9 and some
healthcare agencies or systems have begun implementing declination and/or mandatory vaccination policies to further in-

crease compliance.10-12 Despite this, studies9,13-15 indicate that
HCW inﬂuenza vaccination rates remain below the Healthy
People 2020 objective of reaching 90% coverage.16 Studies
examining HCW inﬂuenza vaccination uptake have reported
various factors that inﬂuence compliance: age,9,17,18 sex,18 having direct patient contact,19 work setting (hospital vs nonhospital),9,12 requiring signed declination forms or having a
mandatory vaccination policy,8,10-13,15 work status (full vs part
time),20 access to vaccine on site at work,9,13 vaccine provided
for free,9,13,14 education related to inﬂuenza vaccine,14 perceived vaccine efﬁcacy,9,13,17 leadership support,13 perceived
seriousness of inﬂuenza,9,13 fear of vaccine adverse effects,13,17
fear of needles,12,17 fear of getting inﬂuenza from the vaccine,12
past behavior,20 anticipated regret, 20 and professional norm.20
Although researchers have evaluated a multitude of factors
that inﬂuence HCW vaccine uptake, most studies have examined only hospital-based workers.13-15,18-20 Of those studies
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that examined both hospital and nonhospital HCW immunization compliance, most did not compare hospital with
nonhospital staff,10,11 or overall uptake rates were compared
but factors that might inﬂuence the difference in rates were
not examined.9,11 Only 1 vaccine compliance study focused
on a nonhospital setting, and it examined only public health
HCWs.17 HCWs in nonhospital settings such as long-term
care facilities provide treatment to immunocompromised patients and others at high risk of experiencing inﬂuenza-related
morbidity or mortality. Research indicates that vaccinating
HCWs in these settings can decrease patient morbidity and
mortality and is preferable to vaccinating the frail elderly.21
It is critical to examine the factors inﬂuencing vaccine uptake
among HCWs in nonhospital settings to determine whether
nonhospital workers have different attitudes and beliefs about
immunization compared with hospital-based workers, so that
targeted interventions can be developed to increase compliance.

purpose
The purposes of this study were to (a) determine immunization rates for the 2010/2011 seasonal inﬂuenza vaccine, the
pandemic 2009 H1N1 inﬂuenza A vaccine (H1N1 inﬂuenza
vaccine), and the 2009/2010 seasonal inﬂuenza vaccine
among hospital and nonhospital-based HCWs and (b) determine predictors for compliance with the 2010/2011 seasonal inﬂuenza vaccine.

methods
This study consisted of a survey that was provided to healthcare workers in the Saint Louis region in April–June 2011,
with recruitment focusing on nonhospital workers. The survey was administered through Qualtrics, an online program;
paper surveys were also provided to subjects or agencies that
did not have Internet access. Subjects were recruited using 2
methods: (a) 2 recruitment postcards (sent 2 weeks apart)
were mailed to licensed HCWs, using addresses obtained from
the Missouri Division of Professional Registration, and (b) 2
recruitment e-mails (sent 2 weeks apart) were distributed to
members of healthcare profession organizations and/or nonhospital agencies. In all, 69 organizations and agencies assisted
with subject recruitment (a list of participating organizations
and agencies is available upon request). The Saint Louis University Institutional Review Board approved this study.
Instrument
Surveys used in earlier studies examining inﬂuenza vaccine
compliance were used as the basis for this questionnaire.15,17,18,20 In addition, questions were added that were speciﬁc to the purposes of this study. A group of 10 US inﬂuenza
vaccine researchers provided feedback on content validity.
The content validity index (CVI) was computed for each
item;22 no items had a CVI below 0.80, and so none were
deleted.22 The ﬁnal survey contained 31 questions plus de-

mographic items. Twenty Saint Louis–area healthcare workers
pilot-tested the instrument. The survey assessed the following:
(a) vaccine uptake of the 3 vaccines of interest, (b) the employer’s inﬂuenza vaccination policy, (c) perceived barriers
to vaccination, (d) attitudes and beliefs about inﬂuenza vaccines, and (e) intent to receive vaccination during the upcoming 2011/2012 inﬂuenza season. Instrument temporal stability was assessed, using a 2-week test retest procedure among
163 HCWs. The questionnaire had good temporal stability,
with correlation coefﬁcients varying from 0.74 to 0.94.
Data Analysis
The Statistical Package for the Social Sciences (SPSS), version
19.0, was used for all analyses. Descriptive statistics were computed for each question and used to describe vaccine compliance, employer’s policy on inﬂuenza vaccination, and
HCWs’ attitudes and beliefs about inﬂuenza vaccine. McNemar tests were used to compare compliance rates across
the 3 types of vaccine. The x2 tests were used to compare
vaccine compliance rates when comparing dichotomous
groups (eg, hospital vs nonhospital worker). A Kruskal Wallis
1-way analysis of variance test (KW) was used to evaluate
the relationship of seasonal inﬂuenza vaccine compliance by
nonhospital work setting; signiﬁcant ﬁndings were followed
by Mann-Whitney U post hoc tests.
Hierarchical logistic regression, stratiﬁed by hospital versus
nonhospital work setting, was used to determine a predictive
model for 2010/2011 seasonal inﬂuenza vaccination uptake
behavior.23 Good model ﬁt, indicated by a nonsigniﬁcant x2
value, was calculated with the Hosmer and Lemeshow goodness-of-ﬁt test.24 Nonsigniﬁcant variables, such as patient contact versus no patient contact, were not included in the ﬁnal
models; only ﬁnal models are reported.

results
In all, 3,188 HCWs responded to the survey, a response rate
of 43.8% among nonhospital agencies or organizations. The
majority of respondents were female (81.3%, n p 2,538);
white (86.4%, n p 2,701); nurses or nurse practitioners
(43.8%, n p 1,370), physicians or physician assistants (9.1%,
n p 285), or nonlicensed workers (15.1%, n p 472); and
had a bachelor’s degree or less education (66.6%, n p
2,183). About half reported that they work at a hospital at
least 25% of the time (46.2%, n p 1,506). For the purposes
of this study, nonhospital workers were deﬁned as HCWs
who reported that they never work in a hospital (53.9%,
n p 1,719).
Vaccine Compliance
HCW compliance was highest for the 2010/2011 seasonal
inﬂuenza vaccine (78.9%, n p 2,514), followed by the 2009/
2010 seasonal inﬂuenza vaccine (74.9%, n p 2,383), and it
was lowest for the H1N1 inﬂuenza vaccine (63.3%, n p
2,017); these differences in compliance were highly statistically
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signiﬁcant (P ! .001) for all 3 comparisons (2010/2011 vs
H1N1, 2010/2011 vs 2009/2010, and 2009/2010 vs H1N1).
Three-quarters (75.5%, n p 2,406) of HCWs surveyed reported that they plan to receive the 2011/2012 seasonal inﬂuenza vaccine, 13.8% (n p 441) indicated that they will not
receive the vaccination, and 10.7% (n p 340) had not decided yet. Hospital-based HCWs were signiﬁcantly more
likely (x 2 p 55, P ! .001) to report an intent to receive vaccination (82.1%, n p 1,205) compared with nonhospitalbased HCWs (69.8%, n p 1,200).

to which they were informed of or encouraged to receive
seasonal inﬂuenza vaccine. Most of these (66.9%, n p
1,469) reported that vaccination was encouraged, 17.5%
(n p 385) were informed about the vaccine but not encouraged to receive it, and 15.5% were neither encouraged
to receive the vaccine nor informed about it. Many (61.2%,
n p 1,349) reported that their occupational health nurse encouraged vaccination. Of those who work for agencies that
have an infection preventionist (IP; 62%, n p 1,969), 81.9%
(n p 924) reported that the IP encouraged vaccination.

2010/2011 Seasonal Inﬂuenza Vaccine

Healthcare Worker Attitudes and Beliefs Regarding
Inﬂuenza Vaccine

Almost all of the HCWs who received the 2010/2011 seasonal
inﬂuenza vaccine (97.7%, n p 2,454) reported receiving the
vaccine via intramuscular injection (IM). Few (20.4%, n p
511) were offered a choice regarding the vaccine administration method. Of those who expressed a preferred vaccine
delivery method (n p 2,754), most (82.2%, n p 2,189) reported a preference for the IM vaccine. Of the 2010/2011
vaccinated HCWs (78.9%, n p 2,514), the majority reported
receiving the vaccine free of charge from their employer or
another source (87.6%, n p 2,198). Hospital-based HCWs
were signiﬁcantly more likely (x 2 p 89.3, P ! .001) to receive
the vaccine for free (93.7%, n p 1,207) compared with nonhospital-based HCWs (81.3%, n p 991). Most reported that
the 2010/2011 seasonal inﬂuenza vaccine was offered to them
on site (80.9%, n p 2,565). Hospital-based HCWs were signiﬁcantly more likely (x 2 p 244.3, P ! .001) to report that
the vaccine was available on site (92.7%, n p 1,357), compared with nonhospital-based HCWs (70.8%, n p 1,208).
Mandatory Vaccination Policy
Less than a third (30.5%, n p 966) of those surveyed reported that their employer had a mandatory vaccination policy related to the 2010/2011 seasonal inﬂuenza vaccine. Hospital-based HCWs were signiﬁcantly more likely (x 2 p
559.8, P ! .001) to report that their employer mandated vaccination (51.3%, n p 752), compared with nonhospitalbased HCWs (12.5%, n p 214). HCWs who reported that
their employer had a mandatory vaccination policy were
asked to describe the extent to which this policy was enforced;
participants could select multiple ways in which enforcement
occurred. Most (63.7%, n p 615) reported that the mandatory vaccination policy was not enforced. Among HCWs
who reported an enforced policy (36.3%, n p 351), the following types of enforcement were reported: 56.7% (n p
199) ﬁred staff for noncompliance, 55.8% (n p 196) required
that nonvaccinated staff wear a mask during all patient care
activities during the inﬂuenza season, 5.7% (n p 20) required that nonvaccinated staff attend an inﬂuenza counseling session, and 5.4% (n p 19) held paychecks until compliance was proven.
HCWs whose employers did not have mandatory vaccination policies (n p 2,206) were asked to report the extent

HCWs’ attitudes and beliefs regarding seasonal inﬂuenza vaccine are reported in Table 1. HCWs’ attitudes and beliefs
toward the inﬂuenza vaccine differed signiﬁcantly when vaccinated HCWs employed in a nonhospital setting were compared with those who were not vaccinated (see Table 1).
Nonhospital-based vaccinated HCWs were signiﬁcantly more
likely than those who were not vaccinated to agree that inﬂuenza is a serious disease (x 2 p 121.9, P ! .001), that HCWs
should be vaccinated every year (x 2 p 621.0, P ! .001), that
employment should be dependent on vaccination (x 2 p
107.8, P ! .001), that nonimmunized HCWs play a role in
inﬂuenza transmission (x 2 p 337.0, P ! .001), that vaccination is important to them (x 2 p 872.0, P ! .001), that they
would receive the vaccine every year if it was offered for free
(x 2 p 738.0, P ! .001) and/or free and on site (x 2 p 754.5,
P ! .001), and that public health can be trusted to produce
a safe vaccine (x 2 p 336.3, P ! .001; see Table 1). Nonhospital-based vaccinated HCWs were signiﬁcantly less likely
than nonvaccinated ones to agree that inﬂuenza vaccine has
a lot of adverse effects (x 2 p 194.8, P ! .001), that they are
afraid of inﬂuenza vaccine adverse effects (x 2 p 329.5, P !
.001), and that they are less susceptible to inﬂuenza because
their immune system has become built up from years of
working in healthcare (x 2 p 80.6, P ! .001; see Table 1).
Determinants of 2010/2011 Seasonal Inﬂuenza Vaccination
As mentioned previously, 78.9% of the respondents reported
receiving the 2010/2011 seasonal inﬂuenza vaccine. There was
no difference between vaccine compliance and those who
reported having contact with patients versus those who had
no patient contact. Hospital-based HCWs were signiﬁcantly
more likely than nonhospital HCWs to be vaccinated
(x 2 p 138, P ! .001). Differences in vaccine compliance were
also found across work settings when only nonhospital workers were examined (KW p 32.0, P ! .001); HCWs in public
health departments had signiﬁcantly higher uptake rates than
HCWs in all other nonhospital settings; laboratory-based
HCWs had signiﬁcantly lower compliance rates compared
with those in all other nonhospital settings (see Table 2).
For the hierarchical logistical regression, subjects were stratiﬁed by hospital versus nonhospital work setting because of
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table 1. Vaccinated versus Nonvaccinated Workers’ Attitudes and Beliefs about Seasonal Inﬂuenza Vaccines
Nonhospital workers only (N p 1,719)
All respondents
(N p 3,188)
Statement
Seasonal inﬂuenza is a serious disease that can cause
death
Healthcare workers (HCWs)
should be vaccinated
against inﬂuenza every
year
It is important to me to get
vaccinated every year
I would receive the inﬂuenza
vaccine every year if it
was free
I would receive the inﬂuenza
vaccine every year if it
was free and on site
All HCWs should receive
inﬂuenza vaccine or risk
losing their job
Seasonal inﬂuenza vaccine
has a lot of adverse effects
I am afraid of seasonal
inﬂuenza vaccine adverse
effects
I trust public health authorities when they say inﬂuenza vaccine is safe
HCWs can play a role in inﬂuenza transmission if not
vaccinated
My immune system is built
up; I am not likely to get
inﬂuenza
a

Vaccinated
(N p 1,221)

Unvaccinated
(N p 498)
n

% that strongly
agreed or agreed

n

P value,a vaccinated vs
nonvaccinated

87.2

1,050

63.7

313

!.001

2,360

90.0

1,080

30.5

150

!.001

71.0

2,233

89.1

1,072

15.1

74

!.001

73.0

2,296

88.5

1,065

21.2

104

!.001

74.1

2,330

89.8

1,078

22.4

110

!.001

30.1

947

31.8

382

7.8

38

!.001

14.5

455

7.6

91

34.6

169

!.001

15.0

472

5.7

69

41.5

203

!.001

62.4

1,962

73.7

886

25.5

125

!.001

79.5

2,499

89.2

1,073

48.0

235

!.001

10.7

336

7.3

88

22.9

112

!.001

% that strongly
agreed or agreed

n

% that strongly
agreed or agreed

83.3

2,620

75.1

Determined by the x test.
2

the signiﬁcant uptake rate difference between the 2 groups.
After controlling for sex, age, race, occupation, and past behavior (2009/2010 seasonal inﬂuenza and/or H1N1 vaccination), the determinants of 2010/2011 seasonal inﬂuenza
vaccination among nonhospital-based healthcare workers
were as follows (in order of decreasing importance): extent
to which the employer had a mandatory vaccination policy
or encouraged immunization, perceived importance of vaccination, decreased fear of adverse effects, having access to
free vaccine, having access to the vaccine on site, and perceived susceptibility to inﬂuenza (ie, not perceiving that their
immune system is “built up” from working in the healthcare
ﬁeld). After controlling for sex, age, race, occupation, and
past behavior, the determinants of 2010/2011 seasonal inﬂuenza vaccination among hospital-based healthcare workers
were as follows (in order of decreasing importance): being

employed by an agency with a mandatory vaccination policy,
belief that HCWs should be vaccinated every year, being encouraged by occupational health to get vaccinated, perceived
importance of vaccination, having access to the vaccine on
site, and not fearing the adverse effects of immunization. The
ﬁnal models correctly classiﬁed 78% of the nonhospital respondents and 68% of the hospital-based workers (see Table
3).

discussion
The ﬁndings of this study indicate that many Saint
Louis–region HCWs are receiving the inﬂuenza vaccine, regardless of whether they work for a hospital or a nonhospital
facility or agency. Inﬂuenza vaccine compliance for the 2010/
2011 season was found to be higher among participants in
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table 2. 2010/2011 Seasonal Inﬂuenza Vaccine Compliance by
Work Setting (Nonhospital Workers Only)
Work setting
Public health
Ambulatory surgery center
Home health
School or university
Physician’s ofﬁce
Long-term care or skilled
nursing
Urgent care
Pharmacy or industry
Outpatient clinic or
diagnostics
Laboratory
Other

N

Meana

SD

Kruskal-Wallis

50
22
146
160
497

0.90
0.82
0.75
0.73
0.72

0.30
0.40
0.44
0.45
0.45

32.0b

209
40
194

0.70
0.70
0.67

0.46
0.46
0.47

250
22
109

0.66
0.36
0.79

0.48
0.49
0.41

Answers were scored as follows: 0 p no, 1 p yes. A signiﬁcant
difference (as determined by the Mann-Whitney U test) was observed between the public health group and all groups except ambulatory surgery; a signiﬁcant difference was observed between the
lab group and all other groups.
b
P ! .001.
a

this study than those in a national study conducted by the
CDC covering the same inﬂuenza vaccine period (63.5%
compliance per the CDC vs 78.9% in this study),9 with the
exception of laboratory-based HCWs, who reported only a
36% uptake rate. Despite the higher vaccination rate found
for most HCWs in this study, immunization compliance for
Saint Louis HCWs still remains well below the target of 90%
uptake outlined in Healthy People 2020.16 It is essential that
public health and healthcare agencies continue to work toward higher inﬂuenza vaccine uptake among HCWs in all
healthcare settings.
This study found that few HCWs work for an agency that
has a mandatory vaccination policy. Despite this, having a
mandatory vaccination policy was the strongest predictor of
HCW vaccine uptake. Similar to other published studies, the
ﬁndings from this survey demonstrate the profound impact
that mandatory vaccination policies can have on vaccine uptake among HCWs;10,11 implementing such a policy should
be a priority for all healthcare agencies. SHEA endorses the
mandatory vaccination of HCWs in all healthcare settings
and asserts that annual vaccination should be a condition of
employment.8
In the absence of or in conjunction with a mandatory
vaccination policy, other interventions can be implemented
to increase HCW vaccine compliance. Three such interventions include encouraging staff to be vaccinated, decreasing
barriers to vaccination, and education campaign implementation. An interesting ﬁnding from this study was that even
without a mandatory vaccination policy, encouragement from
one’s employer to be vaccinated made a signiﬁcant difference
in worker vaccination rates. This speaks to the need for
healthcare administrators to be proactive in encouraging vac-
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cination among their workers, a factor that has been reported
by other researchers as being effective in increasing uptake
rates.13 Similar to other published research, this study found
that decreasing cost and access barriers to vaccination were
associated with higher uptake rates.9,13,14 Healthcare agencies
should provide free vaccination on site to their staff whenever
possible to increase compliance. This is even more critical in
nonhospital settings, as cost and access were more signiﬁcant
barriers to vaccination among these HCWs compared with
among hospital-based workers. Education campaigns can also
be effective interventions in increasing vaccine uptake.14 Findings from this study indicate that the components of a vaccine
education campaign should be targeted to the work setting,
with different information provided to nonhospital-based
workers compared with that aimed at hospital-based HCWs.
Information provided in the education campaign should reﬂect the HCWs’ attitudes and beliefs as reported in this study.
Similar to previous research, this study found that past behavior was a strong determinant for inﬂuenza vaccination.20,25,26 This ﬁnding reinforces the need to promote compliance behavior among HCWs who have never been
vaccinated, since uptake behavior increases the likelihood that
vaccination compliance will continue.
A few limitations of this study must be noted. They include
the potential issues of responder and/or social desirability
biases. It is likely that responders compared with nonresponders were more interested in inﬂuenza vaccination, and
this could have resulted in a bias toward respondents who
have high vaccination uptake rates. It is also possible that
respondents believed that vaccine uptake was the preferred
answer or response; however, given that the survey was anonymous, this bias should be minimized. One ﬁnal limitation
is that only Saint Louis–based HCWs were included in this
study; thus, the ﬁndings may not be generalizable to all HCWs
nationwide. A nationwide study with similar ﬁndings9 (ie,
hospital-based workers reported higher compliance rates
compared with nonhospital-based workers) provides evidence that these results can be considered generalizable outside of Saint Louis or Missouri. Further studies should be
conducted to verify these results for other parts of the United
States or in other countries.

conclusion
Inﬂuenza vaccination of healthcare workers is an essential
component of an infection prevention program to decrease
inﬂuenza transmission in all healthcare settings. Despite this,
studies indicate that vaccine compliance is not at the targeted
90% uptake delineated in Healthy People 2020.16 Interventions to increase worker vaccine compliance include instituting a mandatory vaccination policy, encouraging staff to
be vaccinated, providing free vaccines on site, and promoting
ongoing uptake behavior through an annual education campaign that targets workers’ attitudes and beliefs about vaccination. Findings from this study should be used to develop
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table 3. Factors Related to Healthcare Worker 2010/2011 Seasonal Inﬂuenza Vaccination Rates from Logistic Regression
Hospital-based workers

Nonhospital workers

Variable

OR (95% CI)

P

OR (95% CI)

P

Female vs male
Age ≤ 30 vs older HCWs
31–40
41–50
51–60
≥61
White vs nonwhite
African American
Other
Less or no past immunization vs full vaccine compliance
Received H1N1 inﬂuenza vaccine but not 09/10 seasonal vaccine
Received 09/10 seasonal inﬂuenza vaccine but not H1N1 vaccine
Received 09/10 seasonal inﬂuenza vaccine and H1N1 vaccine
No enforcement or mention of vaccination vs intervention
Mandatory vaccination policy
Vaccination highly encouraged
Informed about vaccine only
Perceived importance of vaccination
No fear of inﬂuenza vaccine adverse effects
Would take vaccine if free of charge
Vaccine was offered on site at work
Perceived susceptibility to inﬂuenza
Belief that HCWs should receive inﬂuenza vaccine every year
Occupational health encouraged vaccination

2.2 (0.97–5.1)

NS

1.0 (0.56–1.8)

NS

0.31
0.45
0.57
0.30

NS
NS
NS
NS

1.8
2.3
2.6
3.3

1.4 (0.53–3.6)
2.0 (0.58–6.7)

NS
NS

1.2 (0.61–2.3)
1.3 (0.50–3.5)

NS
NS

2.6 (0.13–1.1)
1.1 (0.48–2.7)
11.1 (0.05–0.17)

NS
NS
!.001

1.4 (0.32–1.6)
1.3 (0.44–1.3)
16.7 (0.04 - 0.11)

NS
NS
!.001

32.0
3.3
1.1
2.9
2.0
2.0
2.9
1.2
4.3
2.9

!.001

21.0 (6.7–64.4)
2.3 (1.5–5.8)
0.80 (0.43–1.5)
7.6 (4.3–13.3)
4.0 (2.3–7.1)
3.3 (1.9–5.7)
2.7 (1.6–4.5)
2.4 (1.3–4.2)
1.5 (0.86–2.8)
1.4 (0.84–2.2)

!.001
!.01

(0.07–1.3)
(0.12–1.7)
(0.15–2.2)
(0.08–1.2)

(8.4–118.7)
(1.0–11.0)
(0.30–4.0)
(1.1–7.6)
(1.1–3.7)
(0.90–4.5)
(1.1–7.3)
(0.60–2.3)
(0.11–0.50)
(1.3-6.7)

.05
NS
!.05
!.05
NS
!.05
NS
!.001
.01

(0.26–1.2)
(0.20–0.98)
(0.17–0.85)
(0.13–0.68)

NS
!.05
!.05
!.01

NS
!.001
!.001
!.001
!.001
!.01

NS
NS

note. Controlling for occupation, sex, age, race, and past behavior. For those occupation categories not listed on table, all were nonsigniﬁcant (NS) in ﬁnal model. OR, odds ratio; CI, conﬁdence interval.

a comprehensive inﬂuenza vaccination program and education campaign for hospital and nonhospital healthcare
settings.
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