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Aim: Determine predictors of support of a mandatory seasonal influenza vaccine program among health
care workers (HCWs).
Scope: Cross-sectional anonymous survey of 2443 (out of 8093) randomly selected clinical and non-
clinical HCWs at a large pediatric network after implementation of a mandatory vaccination program in
2009–10.
Results: 1388 HCWs (58.2%) completed the survey and 75.2% of respondents reported agreeing with the
new mandatory policy. Most respondents (72%) believed that the policy was coercive but >90% agreed
ealth care worker
nfluenza
accine policy

that the policy was important for protecting patients and staff and was part of professional ethical respon-
sibility. When we adjusted for attitudes and beliefs regarding influenza and the mandate, there was no
significant difference between clinical and nonclinical staff in their support of the mandate (OR 1.08, 95%
C.I. 0.94, 1.26).
Conclusions: Attitudes and beliefs regarding influenza and the mandate may transcend professional role.
Targeted outreach activities can capitalize on beliefs regarding patient protection and ethical responsi-

bility.

. Introduction

Seasonal influenza continues to be an important source of
orbidity and mortality resulting in approximately 200,000 hospi-

alizations and 24,000 deaths nationally each year [1]. The Advisory
ommittee on Immunization Practices (ACIP) now recommends
niversal yearly vaccination for all children ≥6 months old and
dults [2]. Although all people may benefit from influenza vaccina-
ion, there are groups at higher risk for severe influenza infection,
ncluding young children, older adults, pregnant women and indi-

iduals with chronic illnesses [3,4]. Hospitalized patients and
esidents of long-term care facilities are especially likely to have
onditions that increase the risk of severe influenza. Therefore,
accination of health care workers (HCWs) is recommended by

Abbreviations: CHOP, Children’s Hospital of Philadelphia; HCW, health care
orker; CDC, Centers for Disease Control and Prevention; ACIP, Advisory Committee

n Immunization Practices.
∗ Corresponding author at: Division of Infectious Diseases, Department of Pedi-

trics, The Children’s Hospital of Philadelphia, 3535 Market Street, Room 1511,
hiladelphia, PA 19104, United States. Tel.: +1 267 426 0192; fax: +1 215 590 2025.

E-mail address: feemster@email.chop.edu (K.A. Feemster).

264-410X/$ – see front matter © 2011 Elsevier Ltd. All rights reserved.
oi:10.1016/j.vaccine.2010.12.115
© 2011 Elsevier Ltd. All rights reserved.

the Centers for Disease Control and Prevention (CDC) as an impor-
tant strategy to protect these individuals [5]. Vaccination of HCWs
is associated with decreased rates of nosocomial infection among
patients and decreased absenteeism among staff [6–9]. This is espe-
cially important in pediatric centers where hospitalized patients
<6 months old are unable to be vaccinated and many patients have
immunosuppressive conditions that compromise their response to
vaccination [3,10].

Despite recommendations, national immunization rates among
HCWs have remained near 50% [9,11]. Institutions have adopted
multiple strategies to increase vaccination rates, including rov-
ing vaccination carts, free vaccine and requiring declination
forms [6,7,12–15]. More recently, several institutions have also
implemented mandatory influenza vaccination programs [16–20].
Mandatory vaccination of HCWs as a mechanism to ensure
increased vaccination rates is endorsed by several professional
organizations including the Infectious Diseases Society of America,
the American Academy of Pediatrics and the Society for Healthcare

Epidemiology of America [21–23]. In addition, the Joint Commis-
sion on the Accreditation of Healthcare Organizations requires that
institutions offer influenza vaccination to health care personnel
[24]. Such policies represent a focus upon patient safety, however
they also challenge HCW autonomy raising concerns about their

dx.doi.org/10.1016/j.vaccine.2010.12.115
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine
mailto:feemster@email.chop.edu
dx.doi.org/10.1016/j.vaccine.2010.12.115
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cceptability. Other vaccination and health screening requirements
xist for HCWs for which support varies and there have been some
tudies assessing attitudes towards theoretical mandatory flu vac-
ine programs [25–31]. However specific attitudes towards actual
andatory flu vaccine policies after implementation have not been

escribed.
In 2009, the Children’s Hospital of Philadelphia (CHOP) insti-

uted a mandatory influenza vaccination program for all HCWs
clinical and non-clinical staff who work in a building where clinical
are was delivered). This was part of a comprehensive program that
ad evolved since 2004. The program initially targeted employees
ho provided face-to-face or hands-on care to patients with crit-

cal illnesses or oncologic diagnoses. During the next 4 seasons,
he program targeted all persons who provided direct patient care
n any inpatient and outpatient setting and expanded to include

ore comprehensive educational materials and improved tracking
f vaccine uptake. In 2008–09, targeted employees were required
o receive vaccine, establish exempt status or complete a decli-
ation form and supplemental educational module. As coverage
oals had not been met after these interventions, senior hospital
eadership announced the mandatory seasonal influenza program
n June 2009. Under the program, if an employee was not vacci-
ated and did not have a valid medical or religious exemption, they
ere placed on unpaid 2 week leave during which time they com-
leted additional educational activities. If the employee was not
accinated after this 2 week period, their employment was ter-
inated. The objective of this study was to assess the impact of

HOP’s influenza vaccination program on rates of influenza vac-
ination among HCWs and to assess attitudes towards influenza
accination after implementation of the mandate.

. Methods

.1. Study design

We performed a cross-sectional anonymous survey of randomly
elected HCWs who participated in the mandatory influenza vac-
ination program during the 2009–2010 influenza season to assess
ttitudes and beliefs towards vaccination and the vaccine mandate.
he 2009 H1N1 vaccine was not included in the influenza vaccine
andate as adequate doses of vaccine were not available until after

he fall wave of disease in the community. Since data were anony-
ously collected, this study was exempted by the Institutional

eview Board at the Children’s Hospital of Philadelphia.

.2. Study site and subjects

CHOP is a pediatric healthcare network that includes (1) a free-
tanding academic, tertiary care 460 bed hospital; (2) 29 primary
are practices; (3) 13 subspecialty care centers; (4) 4 ambula-
ory surgical centers; and (5) more than 10,000 paid employees.
he employee seasonal influenza vaccination program is directed
y CHOP’s Occupational Health department. CHOP has offered

nfluenza vaccination free of charge to all CHOP employees for more
han 20 years and began a more targeted employee vaccination pro-
ram in 2004 as described above (Fig. 1). For each season included
n this report, the institution had an adequate supply of seasonal
u vaccine for all employees in groups targeted for vaccination.

Study subjects included a sample of all employees defined as
CWs who participated in the 2009–2010 mandatory influenza

accination program. Of the 8093 employees eligible for the vac-
ine mandate, we randomly selected 50% of non-clinical staff (total
100) and 25% clinical staff (total 1450). As non-clinical staff had
ot been previously targeted in prior influenza vaccination cam-
aigns, we oversampled this group to ensure that we adequately
29 (2011) 1762–1769 1763

captured their attitudes towards vaccination. The nine individuals
who did not comply with the mandate and subsequently had their
employment terminated were not included in the study.

2.3. Survey design and implementation

A 20 item questionnaire was adapted from a validated instru-
ment published by Ofstead et al. [32]. Survey items assessed
the following domains: previous experience with influenza and
influenza vaccination, reasons for previous vaccination or non-
vaccination, attitudes towards the current influenza mandate and
other workplace mandates, attitudes towards vaccines in general,
and sociodemographic characteristics. Attitudinal items were mea-
sured using a Likert Scale. The adapted survey was pilot tested
among both clinical and non-clinical staff for readability and
revised accordingly before implementation.

For all staff who had a CHOP email address, we distributed the
questionnaire as a web-based survey using Inquisite (Allegiance,
Inc., Austin, TX), a state-of-the art secure encrypted Internet sur-
vey site. Inquisite does not include respondent IP addresses which
allows for anonymous data collection. For staff who did not have a
CHOP email address, we distributed a paper version of the ques-
tionnaire at monthly departmental staff meetings. All of these
responses were also collected anonymously. All invited partici-
pants received a $4 gift certificate to an ice cream and dessert cart
in the hospital cafeteria.

2.4. Statistical analyses

The goals of the statistical analyses were to identify any signifi-
cant associations between staff designation (clinical vs. nonclinical)
and attitude towards the influenza vaccination mandate, adjust-
ing for candidate predictor variables. We aggregated all employee
data to calculate proportions and average values for each demo-
graphic characteristic and attitudinal measure with 95% confidence
intervals, stratified by status as clinical or nonclinical staff.

The primary outcome was measured by the following item:
“Do you agree with CHOP’s policy that requires all health care
workers to receive annual influenza vaccination (a flu shot or the
nasal spray influenza vaccine) unless there is a medical or religious
contraindication?” The responses were recorded as a 5 category
Likert scale from “strongly agree” to “strongly disagree”. Candidate
demographic predictors included age, amount of time working at
CHOP, and gender. Candidate attitudinal predictors included previ-
ous experience with influenza and influenza vaccines, reasons for
receiving or not receiving influenza vaccines in the past, perceived
exposure to information regarding influenza and influenza vac-
cines, attitudes towards influenza prevention, intention to receive
the vaccine before knowledge of the mandate, attitudes towards
other mandatory vaccination programs, and ethical beliefs regard-
ing vaccines.

We combined related attitudinal items in to 7 scales using factor
analysis, with each scale having a Cronbach’s alpha >0.7 (Table 1).
All scales and variables measured using a Likert scale were analyzed
as ordinal variables or dichotomized for analysis depending upon
the distribution of responses. Other variables measured using the
response categories: ‘yes’, ‘no’, ‘not sure’ were analyzed as categor-
ical variables.

We weighted responses based upon status as clinical and
non-clinical staff due to the differential sampling rates that we
employed with each group. We used Rao Scott Chi-Square and

logistic regression for univariable analysis to determine significant
differences in attitudinal measures between clinical and nonclin-
ical staff and between those who agreed and disagreed with the
mandate. For multivariable analyses, we performed ordinal logis-
tic regression to determine the relationship between agreement
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2006-2005-2006  2004-2005 

2007 

2007-

2008 

2009-2010 2008-2009 

Targeted 

group(s) 

Direct care 

providers a

in high risk 

settings b

All direct care providers 
a

Allstaff  

who work 

in building 

where 

patient care 

is delivered

Education and 

Communication 

Mandatory education module included in fall core curriculum 

Linked to pandemic flu preparedness  

Linked to patient safety 

Remedial  

education c

Town hall  

meetings 

Logistics Expanded Occupational Health clinic hours 

Unit- and practice-based flu captains  

Flu vaccine clinics held at meetings 

Roving vaccination carts 

Declination 

Form 

None None  

Voluntary  

Mandatory  

Administrative 

Activities 

Senior administration stresses importance of flu vaccination to  

clinical leaders 

Biweekly   

compliance 

reports d

Weekly  

compliance 

reportsd

Use of LAIV 
e

Offered to 

providers 

who did not 

work in 

high risk 

setting #

Offered to all providers except those who worked on oncology  

unit 
a

Direct care providers:  all individuals who provide “face-to-face” or “hands on” care to patients 

b
High risk settings:  all intensive care units, cardiac care unit, oncology and bone marrow units 

c
Remedial education:  supplemental educational module required for individuals who declined 

vaccination 

d Compliance reports: data on numbers and names of individuals not yet vaccinated or granted 

exemption provided to managers, clinical, and administrative leaders 

e

accina

w
o
c
a
w
d
A
N

 LAIV: live attenuated influenza vaccine 

Fig. 1. Elements of employee seasonal influenza v

ith the mandate and whether or not the employee was clinical
r non-clinical, adjusting for predictor variables that were signifi-
antly associated with the outcome in the univariable analyses. We

lso adjusted for potential confounders, including variables that
ere significantly associated with our main predictor, employee
esignation. We used a significance level of p < 0.05 for all analyses.
ll analyses were performed using SAS v9.2 (SAS Institute, Cary,
C) or Stata v11.0 (StataCorp LLP, College Station, TX).
tion program at a children’s hospital, 2004–2010.

3. Results

3.1. Vaccination rates, 2004–10
The rate of seasonal influenza vaccination among targeted pop-
ulations of CHOP employees rose each season from 2004–2005
through 2009–2010 (Table 2). For the 2009–10 season, the vacci-
nation program targeted 9300 clinical and non-clinical staff. By the
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Table 1
Attitudinal scales regarding influenza vaccination and influenza vaccine mandates.

Scale description Cronbach’s alpha Mean (range)

Reasons for previous vaccination
Reasons for previous vaccination: protectiona 0.79 6.8 (1–16)

Protect myself
Protect patients at hospital or clinic
Protect family
Personal experience with influenza

Reasons for previous vaccination: job-related reasonsa 0.76 6.2 (1–12)
Job responsibility
Education I received at work
Encouragement from co-workers or supervisor

Reasons for previous declination of vaccination
Previous vaccine declination: beliefs about infectiona 0.94 8.7 (1–12)

I did not believe I was at high risk for infection
I thought the vaccine should be used for people at higher risk
I did not think that the flu causes serious health problems

Previous vaccine declination: beliefs about the vaccinea 0.95 11.8 (1–16)
I did not believe the vaccine is effective
I was concerned about influenza vaccination side effects
I did not like to receive injections with needles
Past personal experience with bad reactions to the vaccine

Previous vaccine declination: job-related reasonsa 0.90 6.3 (1–8)
I did not have time to get vaccinated
I did not like being told to get the vaccine by my employer

Information resources
Information receipt regarding influenza vaccinationb 0.84 7.8 (0–10)

The severity of influenza
The risk of HCWs transmitting influenza to patients
The effectiveness of influenza vaccination
The safety and risks associated with influenza vaccination
Reasons for not being able to receive the influenza vaccine
The effectiveness of medicines used to treat influenza
The safety and risks associated with medicines used to treat influenza
Other ways besides vaccination or medicines that help prevent influenza
The time and location where you can get free influenza vaccination

Other mandate and ethical beliefs
Beliefs about mandate benefitsc 0.84 6.7 (1–20)

Mandatory vaccine policies are important for protecting patients
Mandatory vaccine policies are important for protecting employees
Mandatory vaccine policies are important for decreasing absenteeism
Mandatory vaccine policies are an important part of my profession’s ethical responsibilities

Support of other mandates and required screeningc 0.89 6.8 (1–20)
Requiring vaccination against hepatitis B
Requiring screening for tuberculosis
Requiring measles vaccination
Requiring rubella vaccination
Requiring varicella vaccination

General beliefs regarding vaccinationc 0.69 5.6 (1–15)
When it comes to vaccination, society’s rights are more important than individual rights
Parents have an obligation to make sure their children receive recommended vaccines
Vaccines are generally safe

a Items measured with the following scale: 1 = A lot, 2 = Somewhat, 3 = Not very much, 4 = Not at all.
b Items measured with the following response categories: 1 = Yes, 0 = No/Not Sure.
c Items measured with the following scale: 1 = Strongly agree, 2 = Somewhat agree, 3 = Neither agree nor disagree, 4 = Somewhat disagree, 5 = Strongly disagree.

Table 2
Seasonal influenza vaccination of targeted employeesa at CHOP, 2004–2010.

2004–2005 2005–2006 2006–2007 2007–2008 2008–2009 2009–2010

Employees targeted, # 1255 3578 3998 4971 5170 9300
Vaccinated, # (%) 716 2469 2919 4474 4757 9234

(57%) (69%) (73%) (90%) (92%) (99.3%)
Exemptions, # (%) N/Ab N/A N/A N/A N/A 57 (0.6%)
Declination forms, #(%) N/A 276 392 212 225 N/A

(8%) (10%) (4.3%) (5%)
Subject to consequencesc, N/A N/A N/A N/A 79 9
# (%) (1.5%) (0.1%)

a Population of targeted employees varied by season. See Fig. 1 for additional information.
b Not available or not applicable.
c Consequence of non-participation (2008–2009) was documentation in performance review and completion of supplemental education. Consequence of non-vaccination

(2009–2010) was termination of employment.
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nd of the mandate period, a total of 9234 staff were vaccinated,
5 medical and 2 religious exemptions were granted by Occupa-
ional Health and Human Resources, respectively, and 9 individuals
eclined vaccination and had their employment terminated result-

ng in a 99.3% vaccination rate.

.2. Survey: influenza and influenza vaccination attitudes and
eliefs

We selected 2443 HCW for survey distribution including 343
nvironmental services staff, 650 other non-clinical staff and 1450
linical staff. Of these, 60 emails were duplicate or returned as
ndeliverable and 46.5% clinical (n = 657) and 73.6% non-clinical
n = 731) staff completed the survey. Approximately 40% of respon-
ents were 30–45 years old and had worked at CHOP for <5 years.
he majority (76.2%) of respondents were female. More than 90%
f staff reported that they received information from CHOP regard-
ng severity of influenza infection, HCW transmission risk, vaccine
afety and efficacy and when and where to receive the vaccine.
1% of all staff also reported that they received enough informa-
ion from CHOP to make a decision regarding vaccination. For a
omplete summary of responses to all survey items, please refer to
ppendix B.

.3. Reasons for vaccination and non-vaccination

Ninety percent of staff reported that they had previously been
accinated against influenza and when asked which method they
referred to prevent influenza, the majority (83%) reported vacci-
ation. In contrast, 3.8% reported that they would prefer wearing
mask at work, 1.2% would prefer taking antiviral medications,

.3% would prefer taking unpaid leave during an influenza outbreak
nd 5% reported that they would not choose any of these options.
linical staff was more likely to have been previously vaccinated
OR 4.56, 85% C.I. 3.56, 5.83) and to prefer vaccination for influenza
revention (OR 1.96, 95% C.I. 1.61, 2.39) compared to non-clinical
taff (Table 3). Among staff who had been previously vaccinated,
1% reported that their decision was influenced by a desire to pro-
ect patients and 87% reported a sense of job responsibility. There
ere no significant differences between clinical and non-clinical

taff in either of the scales measuring reasons for previous vaccina-
ion. Among staff who indicated that they had previously declined
u vaccination (N = 719), 54% of respondents reported that concern
egarding side effects influenced their decision, 46% considered
hemselves to be not at risk for infection and 38% did not like being
old to be vaccinated by their employer (please see Appendix B).

.4. Agreement with the mandate, attitudes towards influenza
accination and beliefs regarding mandates

Overall, the majority of staff (74.4%) who completed the ques-
ionnaire agreed with the mandatory vaccine policy (52.3% strongly
greed and 22.1% somewhat agreed) while 72% agreed with the
tatement that vaccine mandates are coercive. Seventy-seven per-
ent intended to receive the vaccine before learning about the
andate and 22.9% considered declining vaccination even after

earning about the mandate. When considering attitudes towards
he mandate and other compulsory programs, approximately 95%
f respondents felt that mandatory influenza vaccine policies were

mportant for protecting patients and staff and more than 90% felt
hat it was a part of their profession’s job responsibilities. Almost
ll respondents (>97%) reported that they somewhat or strongly
greed with other compulsory programs for Tb screening and hep-
titis, measles and varicella vaccination (please see Appendix B).
29 (2011) 1762–1769

3.4.1. Univariate analyses
Compared to non-clinical staff, clinical staff was significantly

more likely to agree with the mandate (OR 1.49 95% C.I. 1.32,
1.68) and to have intended to receive the vaccine (OR 2.61, 95%
C.I. 2.23, 3.06). There was no significant difference between clinical
and non-clinical staff regarding the belief that vaccine mandates
are coercive. Factors most significantly associated with agreement
with the influenza vaccine mandate included previous flu vaccina-
tion (OR 6.3, 95% C.I. 5.1, 7.8), preferring to receive a flu vaccine as a
way to prevent influenza infection (OR 17.2 (95% C.I. 14.1, 20.8),
and reporting positive beliefs regarding influenza vaccine man-
dates (OR 29.0, 95% C.I. 24.3, 34.6) and regarding vaccination in
general (OR 6.87, 95% C.I. 6.0, 7.9). Among those who had been
previously vaccinated, being more likely to get vaccinated for pro-
tection (OR 6.19, 95% C.I. 5.3, 7.2) was associated with mandate
agreement (Table 3).

3.4.2. Multivariable analyses
As most of the characteristics significantly associated with man-

date agreement in univariate analyses were also associated with the
main predictor, employee designation, these characteristics were
evaluated for confounding in a multivariable model. Final mod-
els included previous receipt of influenza vaccination, intention to
receive the influenza vaccine before learning about the mandate
and scales measuring beliefs about benefits of the mandate and
beliefs about other employment mandates. Among those who had
previously received an influenza vaccine, we also included the scale
measuring reasons for previous vaccination related to protection.
When employee designation was adjusted for these items, we no
longer found a significant association between employee type and
agreement with the mandate for the entire study population (OR
1.09, 95% C.I. 0.93, 1.25) or among those who were previously vac-
cinated (OR 1.04, 95% C.I. 0.90, 1.22). Agreement with the mandate
remained significantly associated with beliefs in mandate bene-
fits, positive general beliefs regarding vaccination, support of other
employee requirements and intention to be vaccinated (Table 4).

4. Discussion

We report one hospital’s efforts to improve health care worker
influenza vaccination rates and provide the first detailed exam-
ination of the acceptability of a health care worker mandatory
vaccination program after implementation among a wide range
of employee categories. Our results show that the introduction
of a mandatory program successfully increased vaccination rates
from 92% among clinical staff to 99.3% among both clinical and
non-clinical staff. While this is likely due to the consequences of
non-vaccination, i.e. termination of employment, our results also
show that the majority of both clinical and non-clinical staff agreed
with the influenza vaccine mandate and believed that mandates are
an important mechanism for protecting patients and staff. While
we hypothesized that clinical staff would be more likely to agree
with the mandatory vaccine policy, our adjusted results showed
no significant difference between clinical and non-clinical staff
suggesting that attitudes and beliefs associated with support for
influenza vaccine mandate transcend role within the hospital.

While our results imply that the program was effective, accept-
ability is a key factor in successful implementation. In our study,
74% of survey respondents reported that they agreed with the
mandate but a majority of respondents also felt that the policy is

coercive. This raises important ethical implications of a policy that
overrides individual choice and can result in loss of employment.
Proponents of vaccination mandates cite the importance of patient
safety, professional ethical responsibility and public health con-
siderations and cost-effectiveness [18,33–35]. On the other hand,
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Table 3
Attitudes towards flu vaccination, employee status and likelihood of agreeing with the flu mandate, unadjusted OR (95% CI).

Characteristics Agreement with mandateb Clinicala vs. non-clinicalc

Clinicala (vs. nonclinical staff) 1.49 (1.32, 1.68) NA
Previous Flu Vaccination 6.3 (5.10, 7.79) 4.56 (3.56, 5.83)

Yes (vs. No)
Previous local reaction to vaccine 0.76 (0.67, 0.86) 1.68 (1.46, 1.93)

Yes (vs. No)
Previous severe reaction to vaccine 0.38 (0.33, 0.48) 0.70 (0.56, 0.86)

Yes (vs. No)
Intended to be vaccinated before mandate 10.6 (9.1, 12.5) 2.61 (2.23, 3.06)

Yes (vs. No)
Considered declining vaccine after mandate 0.15 (0.13, 0.17) 0.51 (0.44, 0.59)

Yes (vs. No)
Received all of the information needed about influenza vaccination 4.02 (3.23, 5.00) 1.72 (1.35, 2.20)

Yes (vs. No)
If every HCW had to do something to help prevent influenza infections, would prefer receiving flu vaccine 17.2 (14.1, 20.8) 1.96 (1.61, 2.39)

Yes (vs. No)
Belief that vaccine mandates are coercive 0.49 (0.43, 0.56) 0.91 (0.79, 1.04)
Reasons for previous vaccination

Protection against infection 6.19 (5.34, 7.18) 0.99 (0.84, 1.16)
Job-related reasons 1.69 (1.49, 1.91) 0.99 (0.86, 1.14)

Reasons for previous vaccine declination
Beliefs about influenza infection 0.78 (0.63, 0.95) 0.33 (0.26, 0.42)
Beliefs about influenza vaccine 0.45 (0.36, 0.56) 0.54 (0.42, 0.70)
Job-related reasons 0.60 (0.47, 0.77) 0.46 (0.35, 0.61)

Information from CHOP regarding influenza vaccination 2.14 (1.86, 2.47) 1.90 (1.63, 2.22)
Mandate benefits 29.0 (24.3, 34.6) 1.44 (1.24, 1.69)
Support other vaccine mandates 4.02 (3.36, 4.80) 1.09 (0.90, 1.34)
Ethical beliefs regarding vaccines 6.87 (6.00, 7.86) 1.60 (1.39, 1.84)

a Clinical includes the following roles: physician, nurse, resident or fellow trainee, physical/occupational/speech therapy, nutrition, social work, phlebotomy/IV care, and
r
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adiology services.
b Ordinal logistic regression (mandate agreement modeled as an ordinal outcom
c Logistic regression (clinical status modeled as dichotomous outcome variable, at
lot and somewhat vs. a little and not at all or strongly/somewhat agree vs. neither

andatory programs do challenge autonomy and can also be seen
s infringing upon privacy which may affect morale or acceptance
f future mandatory initiatives [13,15,20,36,37].

Importantly, while a majority of our respondents do report that
hey believe mandatory policies are coercive (indeed, mandatory
olicies are by their nature coercive), this belief does not neces-
arily imply a negative attitude towards a mandate. For example,
andatory seatbelt laws are by definition coercive but they are

lso generally supported. Instead, an even higher proportion of
espondents reported that flu vaccine mandates are important for
atient safety and are an important part of professional ethical

esponsibility. This suggests that these positive beliefs are more
mportant and can promote the acceptability of mandatory pro-
rams. Experience at other institutions, including BJC Healthcare
nd Virginia Mason, also suggests that mandatory influenza vac-

able 4
ndependent predictors for agreement with mandatory influenza vaccination,
djusted odds ratios (95% C.I.).

Characteristic Total sample Previously
vaccinated

N = 1258 N = 1184

Clinical (vs. non-clinical) 1.08 (0.94, 1.26) 1.04 (0.90, 1.22)
Previous vaccination 1.68 (1.29, 2.19) N/A
Yes (vs. No)
Intention to be vaccinated

before mandate
2.64 (2.17, 3.21) 2.07 (1.69, 2.53)

Yes (vs. No)
Belief in mandate benefits 14.08 (11.5, 17.2) 12.3 (10.0, 15.4)
Support other employment

mandates
1.40 (1.13, 1.73) 1.34 (1.06, 1.68)

Ethical beliefs regarding
vaccines/public health

3.15 (2.70, 3.70) 3.13 (2.67, 3.68)

Reasons for previous vaccination N/A 2.45 (2.05, 2.92)
Protect against infection
ble, predictors modeled as categorical variables.
nal items and scales modeled as dichotomous predictor variables) Dichotomization:
/disagree, somewhat/strongly disagree.

cination is acceptable and can be integrated in to the institution’s
culture. For example, at Virginia Mason, ratings of patient safety
among HCWs has improved since implementing a mandate and
staff report pride in being part of an institution that has shown com-
mitment to patient safety [17,20]. Outreach efforts may capitalize
on a sense of shared responsibility towards protecting patients and
colleagues.

We also identified factors associated with agreement with the
mandate. These included previous receipt of flu vaccine, inten-
tion to be vaccinated before learning of the mandate, support
for other health-related mandates, positive beliefs regarding the
flu vaccine mandate and positive beliefs regarding vaccination
in general. Among those who had previously been vaccinated,
choosing to receive the vaccine for protection was also associ-
ated with support of the mandate. Some of these results are
similar to findings from other studies investigating factors asso-
ciated with support of influenza vaccination [10,30,32,38–40].
These findings also represent attitudes and beliefs that may be
potentially modifiable through targeted outreach and educational
activities. While we did not identify a significant difference in
agreement with the vaccine mandate between clinical and non-
clinical staff, our results do highlight important differences in
these predictors of agreement with the mandate among these
two groups. For example, non-clinical staff was less likely to feel
that they received all of the information they needed regard-
ing influenza vaccination and to endorse benefits of the vaccine
mandate and more likely to report concerns about vaccine safety
and efficacy or misconceptions about disease severity than clini-
cal staff. Therefore outreach and educational activities may need

to focus upon different key themes for clinical and nonclinical
staff.

We also identified reasons that have influenced previous receipt
or declination of influenza vaccination. Understanding these rea-
sons for previous vaccination provides a mechanism for promoting
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accine acceptance which can in turn potentially increase accep-
ance of mandatory vaccine policies. Our results show that among
hose who have previously declined vaccination, the most preva-
ent reasons included a belief that one is not at risk for infection,

belief that the vaccine does not work and concerns regarding
accine safety. These results are similar to those from studies
hat have assessed attitudes towards influenza vaccination among
ealth care workers [10,14,29,32,39–41]. and illustrate that there
ontinues to be misinformation regarding influenza and influenza
accination that drives decision making. Interestingly, the vast
ajority of our sample reported that they received informa-

ion from CHOP regarding one’s risk of infection and regarding
accine safety and efficacy and they received enough informa-
ion to make a decision regarding vaccination. The persistence
f misconceptions, particularly among staff who had previously
eclined vaccination, suggests that current educational modalities
ay not be effectively communicating key messages or engag-

ng staff. This may be especially important for non-clinical staff
ho have not traditionally participated in employee influenza

accination programs. It also suggests that some beliefs may be
nshakable. Future work may provide additional insights regard-

ng gaps between educational initiatives and knowledge among
taff.

Our study does have some limitations. We achieved a 58%
esponse rate, which is consistent with response rates achieved
n other studies using mixed method (web-based and paper) dis-
ribution of a questionnaire [42]. However, it is possible that our
ample is biased. We were not able to measure attitudes among
he nine staff who had their employment terminated and staff
ho was more supportive of the mandate may have been more

ikely to respond to the questionnaire. 90% of respondents had
reviously received an influenza vaccine suggesting that overall
upport of influenza vaccination may be high in our study pop-
lation and therefore more likely to support the mandate. This
igh level of previous vaccination may also affect the generaliz-
bility of our results. However, a large proportion (51.8%) of our
ample had also previously declined or influenza vaccination or
onsidered declining vaccination after learning of the mandate sug-
esting that we were able to capture a range of attitudes towards
accination. Social desirability may have also affected our results.
owever, all responses were collected anonymously to encourage
onest responses. While we based our questionnaire design on a
alidated tool and a conceptual model describing factors likely to
ffect mandate agreement, we may not have measured every atti-
ude or belief that influences support for flu vaccine mandates in
ur study population.

Despite these limitations, this report describes the successful
ntroduction of a mandatory influenza vaccination program and
dentifies salient attitudes and beliefs associated with support for
he mandate among both clinical and non-clinical staff at a large
ediatric hospital. As more institutions consider mandatory vacci-
ation programs, our findings can inform their efforts. A mandate

s not only a mechanism for ensuring vaccination of all health
are workers who can receive the vaccine, it represents a shift
owards and commitment to a culture of community responsibil-
ty to ensure patient safety. Staff appears to endorse the role of

andates in protecting patients and colleagues and specific out-
each strategies can promote this sense of shared responsibility.
utreach efforts can also target specific concerns and misconcep-

ions regarding influenza and influenza vaccines that persist among
ealth care workers. Involving staff early in the development and
mplementation of a mandatory policy will be a key strategy to
nsure its success. Lessons learned from implementing mandatory
accine policies will also be important in the setting of pandemic
nfluenza or other potential outbreaks where mandatory protective

easures may be necessary.
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