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objective. To identify predictors of influenza vaccine acceptance among VHA healthcare workers (HCWs), with emphasis on modifiable
factors related to promotion campaigns.

design. Survey.

setting. National single-payer healthcare system with 140 hospitals and 321,000 HCWs.

participants. National voluntary sample of HCWs in the Veterans Health Administration (VHA) system.

methods. We invited a random sample of 5% of all VHA HCWs to participate. An 18-item intranet-based survey inquired about
occupation, vaccination status, employer policy, and local campaign efforts.

results. The response rate was 17.4%. Of 2,502 initial respondents, 2,406 (96.2%) provided usable data. This sample includes
respondents from all 140 VA hospitals. Self-reported influenza vaccination rates were highest among physicians (95.6%) and licensed
independent providers (88.3%). Nonclinical staff (80.7%) reported vaccine uptake similar to other certified but nonlicensed providers (81.2%).
The strongest predictor of vaccine acceptance among VHA HCWs was individual awareness of organizational policy. Vaccine
acceptance was also higher among HCWs who reported more options for access to vaccination and among those in facilities with more
education activities.

conclusions. Influenza vaccine acceptance varied significantly by employee awareness of employer policy and on-site access to vaccine.
Employer-sponsored activities to increase access continue to show positive returns across occupations. Local influenza campaign efforts to
educate HCWsmay have reached saturation in this target group. These results suggest that focused communications to increase HCW awareness
and understanding of employer policy can drive further increase in influenza vaccination acceptance.
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Healthcare organizations increasingly view the rate of health-
care worker (HCW) vaccination against influenza to be an
important quality and safety indicator. The rate of HCW
influenza vaccination has received significant attention from
regulatory agencies, payers, accreditation agencies, such as The
Joint Commission, and national professional and advocacy
organizations.1 Influenza vaccination is a critical element in
efforts to promote health and prevent disease among patients
and HCWs alike. Since 2012, The Joint Commission has
required all accredited organizations to establish an annual
employee influenza vaccination program and to measure and
improve their vaccination rates.2

Despite significant efforts to increase acceptance of influenza
vaccination among US HCWs, the Centers for Disease Pre-
vention and Control (CDC) estimates the national rate of HCW

vaccination to be 79.0%.3 Systematic review of the literature on
interventions designed to increase HCW acceptance of influ-
enza vaccine demonstrates that promotion efforts (education
and/or access) are marginally effective in the absence of policy
supports.4 While healthcare employer policies requiring vacci-
nation are consistently associated with higher rates of vaccina-
tion,2,5 the relationship between HCW awareness of employer
policy and influenza vaccination acceptance in nonmandatory
settings is not as well understood.6,7 VHA has made influenza
vaccination of HCW a national organizational priority and a
performance goal. The purpose of this survey research was to
explore variation in and to identify predictors of vaccine
acceptance in a national random sample of VHA HCW. We
focused on demographics as well as 3 categories of predictors:
access, education, and policy.
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methods

We conducted a voluntary anonymous intranet-based survey
of a computer-generated random sample of 5% of the VHA’s
321,000 employees. The sample was unweighted and was
stratified by Veterans Integrated Service Network (VISN), a
regional operations unit, to ensure balanced geographic
representation. This sample included all paid employees, both
part time and full time. Participants were recruited from this
sampling frame by e-mail invitation sent to their VA work
address between April 5 and April 15, 2016, with a follow-up
reminder e-mail sent at the midpoint of the survey period.
The survey included 11 items representing a subset of
questions from the CDC national, annual opt-in survey of
healthcare providers.2 This study was reviewed by the VA
central IRB and was deemed exempt from approval.

Participants were asked to respond to the question “Have
you been vaccinated for flu this season (between July 1, 2015
and today)?” using the following response options: “yes,” “no,”
or “rather not say/not sure.” Respondents self-selected their
occupation from a list of dozens of choices that mirror the
annual VA All Employee Survey (AES) options.8 These
occupations were grouped into 5 professional categories:
physicians, other licensed independent provider (eg, nurse
practitioner, psychologist, dentist), other certified or licensed
providers (eg, registered nurses, licensed practical nurse,
respiratory therapist), health assistants (eg, nursing assistant,
health technician), and nonclinical. These categories are based
on the VHA national policy for credentialing healthcare pro-
fessionals; this policy defines those occupations that require
licensure, registration, or certification and which professionals
can serve as licensed independent providers.9

Employees were also asked “Does your employer have any
policy concerning influenza vaccination of employees?” with
“yes,” “no,” or “not sure” as possible responses. This itemwas used
as an indicator of employee awareness of organizational policy.
Access to influenza vaccination was assessed using the question:
“During this influenza season, how has your employer made
influenza vaccination available where you work?” Respondents
could select among 11 different local practices designed to
increase vaccine access (Table 1). All potential response options
were derived from the original CDC survey instrument. To assess
education efforts, we used responses to the question “During this
influenza season, did your employer communicate or display
information about any of the following topics?” Respondents
could select multiple options from 11 common elements
included in educational campaigns promoting vaccination. For
both access and education, we summed the number of items a
respondent indicated as being present. We created quartiles
based on the total number of access and/or education practices a
respondent indicated were in place at their worksite. For the
access question, quartiles consisted of valid responses of ≤2, 3–4,
5–6, and ≥7. For the education question, quartiles approximating
an equal distribution among respondents were also created: ≤3,
4–7, 8–10, and ≥11.

Statistical Analysis

Receipt of vaccination was regressed on responses to the policy
question, access quartile score, and education quartile score in
bivariate and multivariate logistic models. Multivariate models
were applied in analyses of all respondents and of individual
occupational groups. SAS 9.2 was used for the analyses
(Cary, NC).

results

Of the 14,392 participants who received the survey at their
e-mail addresses, 2,504 (17.4%) responded. The overall repor-
ted vaccination rate among survey participants was 80.3%.

table 1. Measures of Frequency of Influenza Vaccination
Acceptance and Distribution of Characteristics of Respondents in a
National Random Sample of VHA Healthcare Personnel

Variable No. %

Vaccinated current season
Yes 1,933 80.3
No 473 19.7

Occupation
Physician 116 5.6
Other licensed independent providers 182 8.8
Other providers 1,065 51.3
Assistants and aides 105 5.1
Non-clinical 609 29.3

Employer vaccination policy
Yes 1,077 45.4
No 344 14.5
Not sure 951 40.1

Methods of influenza access
At no cost 2,077 85.7
During multiple shifts 1,325 54.7
For >1 day 1,733 71.5
When requested by staff 976 40.3
At my work station/direct workplace 1,101 45.4
Form mobile carts 898 37.1
In community areas 813 33.6
In an occupational health clinic 1,090 454
From peer vaccinators 578 23.9
At special organized events 677 27.9
None of the above/Not sure 88 3.6

Education
Influenza symptoms 1,719 70.9
Influenza transmission 1,631 67.3
Risks of influenza, complications 1,385 57.2
Benefits of influenza vaccination 1,680 69.3
Respiratory hygiene 1,433 59.1
Hand hygiene 1,856 76.6
Reminders to be vaccinated 1,863 76.9
Use of personal protective equipment 1,356 56.0
Use of antiviral medication 498 20.6
Sick leave options for symptoms 637 26.3
Potential for spreading to patients 1,178 48.6
None of the above/not sure 60 2.5
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Significant differences were observed among professional
groups, with self-reported rates (from highest to lowest) among
physicians (95.6%), other licensed independent providers
(88.3%), other licensed or certified providers who do not
practice independently (81.2%), assistants and aides (79.0%),
and nonclinical staff (80.7%). Table 1 provides frequency
response counts among other questions asked on the survey.

We next examined bivariate models of the influence of
access, education efforts, and awareness of employer policy
(Table 2). Respondents reporting 2 or fewer access options
received influenza vaccination less (69.5%) than those with

≥3 access options (82.7%). Respondents who reported fewer
informational activities at their facility were less likely to be
vaccinated than those reporting 4 or more such activities
(72.5% vs 80.8%, respectively). Respondents who believed
their facility lacked a vaccination policy were least likely to be
vaccinated than those who were unsure a policy existed and
those who believed there was a policy (67.7% vs 77.3% vs
88.1%, respectively). The odds of vaccine acceptance generally
increased with intensity of both types of influenza vaccine
promotion activities (access and education).
In the multivariate logistic regression models (Table 3),

among all respondents, those with more options for access
to vaccination reported a greater likelihood of receiving it.
Significantly different odds ratios were 1.61, 1.58, and 1.93
comparing the 3 higher quartiles of access to the lowest
quartiles, respectively. Higher levels of employer education
efforts were positively but nonsignificantly associated with
vaccine receipt. For individual occupational categories, access
was significantly associated with vaccine receipt by physicians
and nonclinical staff; respondents with ≥7 methods of
accessing vaccination were significantly more likely to report
being vaccinated.
Perceived employer policy was the strongest predictor of

vaccine acceptance in the multivariate model. Compared to
employees who believed that the facility had no influenza
vaccination policy, individuals who were either unsure whe-
ther their facility had a policy or sure that it did had succes-
sively higher odds of vaccination (odds ratio [OR], 1.62; 95%
confidence interval [CI], 1.19–2.21; and OR, 3.47; 95% CI,
2.48–4.81, respectively). HCW awareness of employer policy
was a significant predictor for all occupational groups. Strong
effects were seen for individuals reporting their employer had a
policy, with odds ratio estimates ranging from 2.71 (for non-
clinical staff) to 7.47 (for assistants). In the other licensed/

table 2. Vaccination Receipt and Association With Access,
Education, and Employer Policy

Measure
No.

Vaccinated
%

Vaccinated
Odds
Ratio 95% CI

Access methods
composite
0–2 practices 378 69.5 Ref
3–4 practices 502 82.7 2.10a 1.59–2.77
5–6 practices 489 82.5 2.07a 1.56–2.73
7–11 practices 564 85.2 2.53a 1.91–3.35

Education methods
composite
0–3 practices 464 72.5 Ref
4–7 practices 509 80.8 1.60a 1.22–2.07
8–9 practices 457 83.4 1.90a 1.43–2.53
10–11 practices 502 85.5 2.23a 1.68–2.98

Employer policy
Yes 943 88.1 3.51a 2.62–4.70
Not sure 732 77.3 1.63a 1.23–2.13
No 231 67.7 Ref

NOTE. CI, confidence interval.
aP< .05.

table 3. Multivariate Logistic Regression Results for Vaccination Receipt Among Healthcare Providers

All Occupations
(n= 2,057)

Physicians/Licensed
Independent Provider

(n= 296)

Licensed/Certified
Provider
(n= 1,056)

Assistants
(n= 104)

Nonclinical
(n= 601)

Measure
Odds

Estimate 95% CI
Odds

Estimate 95% CI
Odds

Estimate 95% CI
Odds

Estimate 95% CI
Odds

Estimate 95% CI

Access
3–4 1.6a 1.15–2.25 2.27 0.75–6.87 1.27 0.77–2.08 2.50 0.53–11.87 1.75 0.98–3.13
5–6 1.58a 1.12–2.23 4.34a 1.18–16.05 1.20 0.73–1.96 1.75 0.38–8.04 1.65 0.91–3.00
≥7 1.93a 1.34–2.78 6.77a 1.65–27.82 1.29 0.77–2.15 1.86 0.29–11.92 2.54a 1.31–4.90

Education
4–7 1.22 0.86–1.73 1.10 0.37–3.25 1.25 0.80–1.97 0.61 0.14–2.69 1.27 0.72–2.26
8–9 1.22 0.88–1.82 0.69 0.20–2.34 1.20 0.74–1.93 0.74 0.17–3.31 1.87 0.97–3.59
10 or 11 1.27 0.88–1.82 1.16 0.26–5.22 1.27 0.77–2.09 3.13 0.29–33.94 1.37 0.74–2.53

Policy
Not sure 1.62a 1.19–2.21 2.82 0.90–8.78 1.57a 1.06–2.36 1.19 0.31–4.50 1.61 0.85–3.06
Yes 3.47a 2.48–4.81 5.57a 1.71–18.15 3.42a 2.20–5.32 7.47a 1.41–39.52 2.71a 1.39–5.26

NOTE. CI, confidence interval.
aP< .05.
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certified provider occupation-specific model, individuals who
reported being unsure whether the hospital had a policy also
had significantly higher odds ratios than respondents who did
not perceive a facility policy (OR, 1.57; 95% CI, 1.06–2.36).

discussion

Increasing voluntary acceptance of influenza vaccination
among US HCWs has proven to be a persistent challenge.
Individual and institutional barriers persist even in the face of
evidence-based, multipronged influenza campaigns.10,11 Prior
studies have focused on how promotion campaigns that
increase access and HCW education can improve vaccine
acceptance.12,13 An increasing body of evidence demonstrates
that mandatory HCW influenza vaccination policies achieve
consistently high rates. Less is known about the relationship
between understanding of employer policy and vaccine
acceptance among HCWs. A limited number of prior studies
addressing this topic found low rates of policy awareness and
understanding of policy elements among HCWs.14–16 Our data
suggest that increasing HCW awareness of employer policy
may be an important, and frequently missed, target for
seasonal influenza vaccination campaigns.

The HCW influenza vaccination rate has been used as a
measure of both patient safety and quality of occupational
health care. The VHA has made HCW influenza vaccination a
healthcare system priority, although not mandatory. The VHA
national policy encourages vaccination of all HCWs with the
goal of reaching the Healthy People 2020 target of 90%.17 This
policy is also consistent with The Joint Commission, the US
Department of Health and Human Services (HHS), the
National Vaccine Advisory Committee (NVAC), and the
National Quality Forum (NQF) HCW influenza vaccination
guidance. The importance of HCW influenza vaccination to
the VHA patient care mission has been communicated
through multiple channels: in national policy, in memos from
leadership, and in other communications efforts. At VHA
facilities, there has been long-standing local investment in
multifaceted campaigns to promote access, education, and
uptake of influenza vaccination among staff and patients.
Influenza vaccination is available free of charge to HCWs at all
VHA facilities, consistent with Affordable Care Act and The
Joint Commission requirements. Despite this concerted effort,
HCW influenza vaccination coverage has remained quite
variable across facilities and rarely approached 90%.

To better understand the reasons for this underachievement
and to explore potential remedies, we aimed to document
variation and identify predictors of vaccine acceptance in a
national, random sample of VHA HCW. We focused on how
specific influenza campaign promotion activities (access,
education) and employer policy awareness predict vaccination
acceptance. The results of this investigation provide insight
into the impact of these organizational efforts on the awareness
and behaviors of frontline VHA staff/employees that are
associated with influenza vaccine acceptance.

In the current study, factors facilitating influenza vaccine
acceptance are similar to those reported in the literature.
For example, education and ease of access are the 2 most
common influenza vaccine campaign components seen in
hospital settings1,4; this was true for the VHA as well. Occu-
pational variation in vaccine acceptance was similar to that
seen in other settings.7,18

In this study, the category of HCW position was highly
predictive of vaccine acceptance. Providers with independent
clinical practice authority (ie, physicians, nurse practitioners,
psychologists) reported the highest rates of vaccination, and
acceptance progressively declined with decreasing indepen-
dence and practice oversight requirements (ie, licensing,
certification). This finding suggests that perceived account-
ability for patient outcomes (and not merely degree of edu-
cation or professional training) may be an important predictor
of influenza vaccine acceptance among HCW. Furthermore,
providers with greater autonomy and prior education may be
more familiar with vaccine safety and effectiveness data as well
as the importance of vaccination as a part of patient safety.
Bivariate tests showed a dose–response trend between intensity
of facility promotion activities (both access and educational)
and increased HCW acceptance rates. In multivariate analyses,
access remained a statistically significant predictor while
educational efforts did not. This finding is consistent with
earlier work showing that education alone is a weakly effective
intervention.4,19,20 Access, particularly availability on more
than 1 occasion, is a consistent predictor of influenza vaccine
acceptance across studies and settings for both patients and
HCWs.4,21 Prior publications from the VHA have also shown
that greater resources and leadership attention directed toward
influenza vaccination was correlated with higher rates of
acceptance.21,22

In all models, awareness of employer policy regarding
influenza vaccination of HCWs was the strongest predictor of
vaccine acceptance; this observation was consistent with prior
findings.18 In this study, the mandatory versus nonmandatory
nature of the policy in individual facilities was not specified,
though no facility had a policy of mandated HCW influenza
vaccination during the 2015–2016 season. However, the
overall vaccination rate among HCWs who were aware that a
policy was in place was 88.1% compared with 67.7% among
respondents who perceived no employer policy. Other work
has also shown a positive association between HCW influenza
vaccination receipt and its priority in the view of leader-
ship.21,23,24 Taken together, the findings from this study
suggest that HCW awareness of the importance of influenza
vaccination to patients and their employer may drive
acceptance. The importance of policy understanding versus
mandates or consequences is not well understood. Accurate
knowledge of policy may reflect either or both effective
leadership, education, and campaign marketing efforts direc-
ted toward HCWs.
The strengths of this study include a large sample size

(N>2,400) and capture of respondents representing all 140
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major VA medical centers. The sample is diverse
geographically and by occupation. Thus, while the findings
may not be representative of individual VA medical facilities,
the aggregate national data are of value. Additionally, these
results can be compared to the national CDC survey and
similar studies that also use voluntary survey methodology to
assess influenza vaccination coverage. For example, the overall
percentage of respondents reporting receipt and the occupa-
tional distribution in this study are reassuringly consistent
with other studies of US HCWs in facilities without mandates.3

This study has several limitations. The response rate was low
(17.4%). Due to the voluntary, anonymous nature of the sur-
vey, the potential for selection bias was significant. Analysis of
VHA administrative data showed a lower percentage of HCW
received vaccinations in house (at their medical facilities)
compared to survey findings. VHA employees who accepted
voluntary influenza vaccination may have been more likely
to participate in our survey, compared to those who refuse
vaccination, thus biasing results toward higher vaccination
acceptance. VHA employees are surveyed on a regular basis,
as both federal and healthcare employees.8 Individuals who
respond to surveys as a matter of habit in general may be
overrepresented in this study. The retrospective design relied on
individual recollection, making it impossible to establish caus-
ality. The data on facility campaign activities (access, education)
were entirely self-reported. The survey instrument included
only 1 item from the annual CDC survey assessing presence or
absence of employer policy. Within a national, federal health-
care system, the term “employer” is subject to interpretation.
Specifically, we did not assess who individual VHA HCWs
perceive as a definitive source of employer policy (federal gov-
ernment, VISN, local facility or local supervisors). This policy
awareness question also did not evaluate respondents’ knowl-
edge of policy details or identify specific consequences of non-
compliance. As a result, it is not possible to know whether
respondents assumed any existing policy was mandatory. These
questions warrant further study to assess VHA HCW’s specific
knowledge of employer policy and consequences.

Quality, safety, and value are the dominant priorities of most
healthcare organizations, particularly with passage of the
Affordable Care Act. This cultural shift focuses providers on
how their choices impact quality and safety with every patient
encounter. HCW influenza vaccination has become a promi-
nent part of this same larger conversation. A similar large panel
survey of USHCWs found that slightly more than a third (34%)
of respondents believed that vaccination did not offer protec-
tion to their contacts. Maurer et al16 have suggested that raising
awareness of influenza vaccination as a patient safety issue could
further increase support for HCW vaccination requirements.
Consistent marketing and communication of healthcare system
policy on HCW influenza vaccination and its relationship to
patient safety may be an important facilitator of vaccine
acceptance. Many healthcare facilities already have significant
investments and expertise in social marketing to both patients
and employees. Local influenza campaigns should include

specific messaging to improve HCW awareness and knowledge
of employer policy and points of access. Even without a man-
date, ensuring that staff understand the importance of HCW
influenza vaccination as a matter of patient safety and organi-
zational priority may improve vaccine acceptance.
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