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Abstract
Background: In Canada, vaccination coverage for seasonal
influenza among health care personnel remains below
50%. The objective of this review was to determine which
seasonal influenza vaccination campaign or campaign
components in health care settings were significantly associated with increases in influenza vaccination among staff.
Methods: We identified articles in eight electronic databases and included randomized controlled trials, controlled
before-and-after studies and studies with interrupted time
series designs in our review. Two reviewers independently
abstracted the data and assessed the risk of biases. We calculated risk ratios and 95% confidence intervals for randomized controlled trials and controlled before-and-after
studies and described interrupted time series studies.
Results: We identified 99 studies evaluating influenza vaccination campaigns for health care workers, but only 12 of
the studies were eligible for review. In nonhospital health
care settings, including long-term care facilities, campaigns
with a greater variety of components (including education
or promotion, better access to vaccines, legislation or
regu lation and/or role models) were associated with
higher risk ratios (i.e, favouring the intervention group).
Within hospital settings, the results reported for various
types of campaigns were mixed. Many of the criteria for
assessing risk of bias were not reported.
Interpretation: Campaigns involving only education or
promotion resulted in minimal changes in vaccination
rates. Further studies are needed to determine the appropriate components and combinations of components in
influenza vaccination campaigns for health care personnel.
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ealth care personnel can act as vectors of influenza
and may transmit the disease to patients who are at
risk for influenza-related complications or death.1 A
Cochrane review2 of three studies showed that vaccination
of health care personnel, combined with vaccination of
patients, was 86% efficacious (95% confidence interval [CI]
40%–97%) in preventing influenza-like illnesses among
elderly patients. It is recommended that all health care personnel (i.e., minimum 90% coverage) receive the seasonal
influenza vaccine for protection from the virus.3
Rates of vaccination against seasonal influenza among
health care personnel are often below targeted levels and vary
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across health care organizations in Canada and internationally.
In 2003, vaccination coverage was 46% among Canadians
employed in ambulatory care settings, hospitals and long-term
care facilities.4 In a survey of Canadian long-term care facilities, the average vaccination rate among workers was 35%.5
Similarly, in the United States, vaccination coverage for health
care personnel was about 40%,6 and in European countries,
reported vaccine uptake has ranged from 14% to 48%.7
The Canadian National Advisory Committee on Immunization encourages all organizations to actively promote the
influenza vaccine and to provide education aimed at health
care personnel.3 The US Healthcare Infection Control Practices Advisory Committee and the Advisory Committee on
Immunization Practices have recommended that all organizations employing health care personnel use evidence-based
approaches that may overcome barriers to vaccine uptake as
part of their influenza vaccination campaigns.6 These two
committees identified five categories of components of
influenza vaccination campaigns aimed at improving immunization rates among health care personnel (Table 1).
No systematic reviews have been conducted on interventions
aimed at increasing influenza vaccination coverage among staff
of health care organizations. Previous relevant reviews included
a Cochrane review for improving vaccination rates among
patient groups,8 a summary of 32 studies examining staff perceptions of the influenza vaccine and vaccination coverage9 and
a systematic review of interventions to improve influenza vaccination coverage among high-risk adults.10 A narrative review
on use of declination forms concluded that the intervention
might lead to modest increases in vaccination rates, depending
on the content and language of the forms.11 The primary objective of the current review was to determine which influenza vaccination campaign or campaign components in health care settings were significantly associated with higher rates of influenza
vaccination among staff. The focus of our systematic review
was seasonal influenza vaccination campaigns; we did not consider pandemic influenza vaccination programs.
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Methods
Literature search
We identified potentially eligible reports by searching the following databases with the OvidSP interface on Apr. 29, 2008:
MEDLINE (January 1950 to present), EMBASE (1980–2008)
and CINAHL, the Cumulative Index to Nursing and Allied
Health Literature (1982–2008). Our search terms included
“health personnel,” “influenza vaccine” and “health facilities.”
We applied the methodologic search filters provided by the
Cochrane Effective Practice and Organisation of Care Group.12
The complete search strategies are presented in Appendix 1
(available at www.cmaj.ca/cgi/content/full/cmaj.091304/DC1).
We did not apply any language or date restrictions. We consulted infection control experts and hand-searched bibliographies of relevant reports for additional studies. The MEDLINE and EMBASE databases were last searched on Sept. 22,
2009. We searched the following additional databases on Sept.
27, 2009: Science Citation Index Expanded (Web of Science
1899–2009), Database of Abstracts of Reviews of Effects,
Cochrane Database of Systematic Reviews, Cochrane Central
Register of Controlled Trials and Proquest (for dissertations
and theses). We keyed the titles of relevant articles into the
PubMed “related articles” feature to identify similar reports.
Selection of studies
We selected for our analysis any studies evaluating influenza
vaccination campaigns for health care personnel. We defined
such campaigns as organized efforts to promote greater vaccination coverage among staff members. An eligible study
had to report the percentage or number of health care personnel who received the influenza vaccine as an outcome measure. We excluded studies that did not describe the study population or did not report ascertainment of vaccination status.
Because the influenza vaccine is administered annually and
because health care personnel have specific attitudes toward
this vaccine, we excluded studies involving other vaccines.
We applied study design criteria only to randomized controlled trials, cluster randomized controlled trials, controlled
before-and-after studies and interrupted time series designs.
To be included, a controlled before-and-after study had to

have at least one comparison group, with one observation
point before and another point after implementation of the
intervention. All included interrupted time series studies had
to have a clear time point at which the intervention was
implemented. For interrupted time series, a minimum of five
pre-intervention observations must have been recorded or, for
studies with a shorter duration, a minimum of three pre- and
post-intervention points must have been recorded.
Assessment of risk of bias and extraction of data
Two reviewers (P.L. and D.M.P.M.) independently assessed
the risk of bias with the quality assessment checklist of the
Cochrane Effective Practice and Organisation of Care
Group.13 Each study design had its own assessment criteria.13
Study quality criteria that were explicitly reported were
marked as “done.” Items reported as not completed were
marked as “not done.” If a study characteristic was not
reported, the reviewers checked off “not clear.”
The same two reviewers used a data collection form to independently abstract data from the studies. The reviewers discussed any discrepancies in their results to reach agreement.
The form covered information about study design, participants’
characteristics, setting, interventions assessed, components of
influenza vaccination campaigns and vaccination uptake.
Statistical analysis
We synthesized the data abstracted from the studies and then
stratified them by health care settings. For randomized controlled trials and before-and-after studies with a control
group, we used the post-intervention vaccination rates to calculate risk ratios and 95% confidence intervals. We summarized the results in a forest plot. We summarized interrupted
time series studies descriptively in the text.

Results
Search yield
The search strategy yielded 3302 citations (Figure 1). Of these,
99 studies reported an organized effort to increase influenza
vaccination among staff and evaluated implemented strategies
and were therefore eligible for inclusion. However, only 12

Table 1: Components of influenza vaccination campaigns to improve uptake of influenza vaccine by health care personnel6
Component

Operational definition

Examples

Education or promotion

Organized effort to raise awareness and/or
increase knowledge about influenza and influenza
vaccination

Educational sessions and materials, material or
events promoting vaccine, incentives

Improved access to
vaccine

Strategies to allow for easier access to vaccination
for health care personnel

Mobile vaccine carts, peer-to-peer vaccination,
additional or extended vaccine clinics

Legislation or
regulation

Interventions involving changes in vaccination
policy for health care personnel

Staff vaccination policy, mandatory vaccination
programs, declination forms

Measurement and
feedback

Tracking of vaccination rates of health care
personnel and dissemination of results

Regular monitoring of vaccination coverage rates,
reporting of coverage rates to administrators and
health care personnel

Role models

Activities that involve leaders and/or senior staff to
encourage vaccination

Vaccination advocates and champions, public
support from leaders, visible vaccination of senior
staff
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studies met our study design criteria. The characteristics of the
studies deemed ineligible because of study design (n = 87) are
summarized in Appendices 2 to 5 (available at www.cmaj.ca
/cgi/content/full/cmaj.091304/DC1).
Studies included in analysis
Table 2 summarizes the characteristics of and results from the
12 studies14–25 included in the analysis. For randomized controlled trials and controlled before-and-after studies, differences in influenza vaccination coverage across comparison
groups are presented in Figure 2.14–23 The included studies
were published from 1992 to 2009 and were conducted in
long-term care facilities, hospitals and primary health care
settings. The studies were based in the United States, Canada,
the United Kingdom, Germany and Switzerland.
Nonhospital health care settings
We identified five studies from nonhospital health care settings (Table 2): four cluster randomized controlled trials14–17
and one controlled before-and-after study.18 All of the studies
were conducted in long-term care facilities. The study by Dey
and colleagues14 included a separate study arm involving primary health care teams. The five studies reported a total of
nine comparisons. The populations targeted in the campaigns
included physicians, nurses, nursing assistants, housekeeping
staff, technicians, other professionals and administrators.
Ascertainment of vaccination status relied primarily on selfreporting and reporting by the vaccine provider.
Various types of campaigns were used in studies from nonhospital settings: education or promotion, improved access to
the vaccine, legislation or regulation, and/or role models (Table
2). In eight of the nine campaigns, the health care personnel in
the intervention groups were more likely to be vaccinated than
those in the control groups. Campaigns with more components
had higher risk ratios (i.e., favouring the intervention group).
Hospital settings
We identified seven studies conducted in a hospital setting: two
randomized controlled trials,19,20 three controlled before-and-after
studies21–23 and two interrupted time series studies.24,25 The seven
studies reported a total of 16 comparisons. The study populations
included medical residents, nurses, physicians, other professionals, administrators, housekeeping staff and volunteers (Table 2).
Vaccination rates were collected through tracking by the vaccine
provider and/or mandatory self-reporting. The interventions used
included education or promotion, improved access to the vaccine, measurement with feedback, and legislation or regulation.
The results across the various campaigns were mixed (Figure 2). In three of the eight comparisons involving educational
or promotional campaigns alone,20,23 the results favoured the
intervention group. In two of the three comparisons involving
campaigns with educational or promotional components combined with improved access to the vaccine,21,23 staff in the intervention group were more likely to be vaccinated than those in
the control group. In the two interrupted time series studies,24,25
legislation or regulation components were integrated into the
overall campaigns. In one campaign, in which staff completed
a mandatory electronic declination form,24 vaccination coverage
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increased to 55%. This was an improvement over the previous
nine years, during which rates had ranged from 21% to 38%.
When unvaccinated personnel were required to wear masks,25
vaccination rates increased from 33% to 52%, but the authors
did not report the statistical significance.

Studies identified by searches of electronic
databases (titles and abstracts)
n = 3302
•
•
•
•
•
•
•
•

MEDLINE n = 1131
EMBASE n = 1047
Science Citation Index n = 596
CINAHL n = 379
CENTRAL n = 72
Cochrane Database of Systematic Reviews n = 58
DARE n = 17
Proquest (dissertations and theses) n = 2

Excluded n = 2985
•
•
•
•
•
•
•
•
•
•

Unrelated n = 867
Duplicates n = 764
Other vaccines n = 516
Patient-focused n = 399
Influenza science n = 171
Vaccine science n = 136
Pandemic planning n = 65
Antiviral drugs n = 48
Commentaries n = 18
Video n = 1

Studies remaining after initial screening
of titles and abstracts
n = 317
Excluded n = 248
•

Added n = 30
•
•

Manual searching
n = 21
Updated searches
(MEDLINE,
EMBASE) n = 9

•
•
•
•
•
•
•
•
•
•
•

Health care workers’ attitudes or
knowledge about vaccine n = 71
Influenza control (general) n = 49
Patient-focused n = 29
Immunization reviews n = 21
Vaccine science n = 18
Prevalence study n = 17
Influenza science n = 16
Commentaries n = 16
Other vaccines n = 5
Vaccine ethics n = 3
Pandemic planning n = 2
Theory n = 1

Studies eligible for inclusion
n = 99
Excluded n = 87
•
•
•
•
•
•

Single-group before-and-after
n = 29
Cross sectional studies n = 24
“After” only n = 16
Ineligible interrupted time series
n = 15
Case studies n = 2
Cluster RCT that did not report
control n = 1

Studies included in the analysis
n = 12

Figure 1: Selection of studies for systematic review. CENTRAL =
Cochrane Central Register of Controlled Trials, CINAHL =
Cumulative Index to Nursing and Allied Health Literature,
DARE = Database of Abstracts of Reviews of Effects, RCT = randomized controlled trial.
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Assessment of risk of bias
Of the six randomized controlled trials, five had concealment
of allocation,14–17,20 and four protected against contamination
by using the study sites as the unit of allocation.14–17 However,
other assessment criteria were not well reported. None of the
studies involved follow-up with staff. Two of the six studies
compared baseline measures between the intervention and
comparison groups,16,17 and only one study had a reliable
method of ascertaining vaccination status.19
In the controlled before-and-after studies and the interrupted
time series studies, reporting was not clear for many of the criteria for assessing risk of bias. Comparison of baseline measures
between groups was reported for three of the four controlled

before-and-after studies.18,21–23 However, these studies did not
report follow-up with staff or a reliable method of ascertaining
vaccination status. In the two interrupted time series studies,24,25
the authors explained the intervention effect but did not report
many of the other assessment criteria, such as analysis of data,
reason for number of observation points, completeness of the
data set and reliability of the primary outcome measure.

Interpretation
In this review, we identified 12 studies that evaluated interventions to increase influenza vaccination coverage among health
care personnel in long-term care facilities, hospitals and primary

Table 2: Characteristics of studies included for analysis (part 1 of 2)
Study

Population

Ascertainment

Intervention group

Comparison group

Nonhospital setting
Cluster randomized
controlled trials
Dey et al.14

• Nurses
• Administrators
• Ancillary staff

Vaccine provider
submitted claim forms
for reimbursement for
vaccine

• Campaign components as
for comparison group
• Nurse raised awareness,
and provided education
and promotional material

• Letter about free
vaccine
• Free vaccine from
general practitioner

Hayward et al.15

• Full- and part-time
employees

Not reported

• New influenza vaccine
policy
• Lead nurses trained as
advocates
• Education letter for staff
• Three vaccine clinics with
night shift

• Letter explaining that
adults with chronic
disease should be
vaccinated
• No active vaccine
promotion

Kimura et al.16

•
•
•
•

Self-administered
questionnaire to all
health care workers

• Arm 1: educational video
and information
• Arm 2: publicized free
vaccine day
• Arm 3: interventions of
both arm 1 and arm 2

• No intervention

Lemaitre et al.17

• Caregivers
• Technicians
• Administrators

• Intervention group:
interview with study
team
• Comparison group:
self-administered
questionnaire

• Promotional posters,
leaflets
• Information meeting
with study team
• Face-to-face interview
with all staff

• Routine information
on vaccine

•
•
•
•
•

• Public health data
• Tracked on-site
vaccination
• Self-administered
questionnaire for
off-site vaccination

• 5 information sessions by
doctors
• Informational memos,
posters
• 3 vaccine clinics over 2 wk

• No intervention

Vaccination rates
reported by on-site
vaccine clinics

Comparison campaign plus
one or more of the
following:
• Letter from infectious
diseases department
• Raffle ticket for $3000
vacation

• Educational poster or
newsletter
• Department meetings
• Extra vaccine clinics

Nurses
Nurse assistants
Housekeeping
Rehabilitation
therapists

Before-and-after with
control
Tannenbaum et al.18

Nurses
Nurses’ aides
Other professions
Orderies
Housekeeping staff

Hospital setting
Randomized
controlled trial
Doratotaj et al.19*

• Medical residents
• Nurses
• Physicians
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health care settings. Of the five recommended campaign components to increase vaccination rates among health care personnel (Table 1), the most common strategies were education or
promotion and improving access to the vaccine. None of the
campaigns in the included studies reached the recommended
level of 90% uptake of vaccine among health care personnel.
In nonhospital health care settings, campaigns involving
only education or promotion resulted in small increases in
vaccination rates relative to other interventions. A combination of education or promotion and improved access to the
vaccine yielded greater increases in coverage among longterm care workers. Coverage was highest in the study in
which each worker had a personal interview session with a

member of the study team.17 Only one campaign had more
than two components, so no conclusions can be drawn about
campaigns using other combinations of components.
In hospital settings, education or promotion resulted in
small improvements in coverage. Only Ohrt and McKinney20
found a substantial improvement, which might have been due
in part to low vaccine uptake at baseline. Similarly, campaigns
involving only improved access to the vaccine had minimal
impact. Conversely, campaigns involving legislative or regulatory components (e.g., mandatory declination form, mandatory
masks for unvaccinated personnel) achieved higher rates than
other interventions.
The major shortcomings of the reviewed studies were fail-

Table 2: Characteristics of studies included for analysis (part 2 of 2)
Study

Population

Ascertainment

Intervention group

Comparison group

Randomized
controlled trial
Ohrt and McKinney20

• Medical residents

Nurses recorded
vaccination rates

Comparison campaign plus
one or more of the
following:
• Letter from chief of
infectious diseases
• Personalized phone call

• Mailed educational
memo
• Multiple vaccine
clinics

Harbarth et al.21

•
•
•
•
•

Not reported

Comparison campaign plus:
• Educational conferences
on issues identified by
staff questionnaire
• Mobile vaccine cart

• Newsletters and
posters
• Email reminders
• Personal letter with
paycheck
• Free vaccine

Polgreen et al.22

• Medical residents

Not reported

Comparison campaign plus:
• Directors given feedback
on rates
• Vaccines offered at
meetings

• Free vaccine for 4 wk
+ extra 4 wk
• Email/poster
advertising

Zimmerman et al.23

• Staff with direct
patient contact
• Staff with indirect
patient contact
• Business and
administrative
staff

Records from paper
logs at each site

Comparison campaign plus
one or more of the
following:
• Incentive (e.g., lottery
gift card, party)
• Mobile vaccine carts

• Free vaccine
• Promotional material,
letter to chief
executives
• Peer vaccination
• Vaccine champion

Bertin et al.24 †

• Paid workers
• Volunteers

Rates (as captured by
declination forms)
reported by vaccine
clinics

After Oct. 17, 2005:
• Mandatory intranet
declination
• Feedback on rates
• Letter from upper
management

Before intervention
(1997–2005):
• Paper declination
• Senior staff support
or champion
• Promotion of
vaccination by
physicians

Wicker25

• Nurses
• Physicians
• Other staff

Not reported

After Jan 7, 2009 —
comparison campaign plus:
• Mandatory masks for
unvaccinated workers

2003/2004 to Jan 7, 2009:
• Education and
publicity
• Free vaccine
• Mobile vaccine carts

Before-and-after with
control
Physicians
Nurses’ aides
Nurses
Housekeeping staff
Other

Interrupted time series

*Nonsignificant differences across comparison groups (p = 0.66).
†The authors reported two campaigns, in 2004 and 2005. Only the 2005 campaign, for which the authors compared the difference in coverage rates between 2005
and the previous 9-year period, was considered for the current analysis.
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1.96 (1.78–2.17)
2.16 (1.96–2.39)
2.43 (1.33–4.41)

Education + improved access
Kimura et al.14 — cluster RCT
Lemaitre et al.17 — cluster RCT
Tannenbaum et al.18 — before–after*
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1.64 (1.49–1.80)
1.20 (1.11–1.30)
1.13 (0.98–1.31)

Education or promotion + improved access
Harbarth et al.21 — before–after*
Zimmerman et al.23 — direct,† before–after*
Zimmerman et al.23 — indirect,† before–after*

113/195

408/1092
2691/6500
894/2359

960/2461
299/888

1499/3904
640/1478
2778/7015
78/200
84/200
89/200
39/180
14/70

570/1610
527/1726

439/754
678/989
32/135

108/176

1008/4422
430/1247
138/412

430/1247
138/412

430/1247
138/412
447/969
76/200
76/200
76/200
14/175
8/71

84/1674
67/1766

450/1517
322/1015
13/133

450/1517

83/395
77/1364
450/1517

Control
(n/N)

0.1

0.2

5.0

Favours
intervention

0.5 1.0 2.0
RR (95% CI)

Favours
control

10

Figure 2: Results from randomized controlled trials and controlled before-and-after studies showing the effectiveness of strategies to improve immunization coverage among health
care personnel. CI = confidence interval, RCT = randomized controlled trial, RR = risk ratio. *With control. †Refers to contact with patients.

Polgreen et al.22 — before–after*

0.94 (0.80–1.12)

1.13 (1.03–1.24)
1.01 (0.85–1.19)

Improved access to vaccine
Zimmerman et al.23 — direct,† before–after*
Zimmerman et al.23 — indirect,† before–after*

Improved access + measurement, feedback

1.11 (1.02–1.21)
1.29 (1.12–1.50)
0.86 (0.80–0.92)
1.03 (0.80–1.32)
1.11 (0.87–1.41)
1.17 (0.93–1.48)
2.71 (1.53–4.81)
1.78 (0.80–3.96)

Education or promotion
Zimmerman et al.23 — direct,† before–after*
Zimmerman et al.23 — indirect,† before–after*
Zimmerman et al.23 — business/admin, before–after*
Doratotaj et al.19 — letter, RCT
Doratotaj et al.19 — raffle, RCT
Doratotaj et al.19 — letter + raffle, RCT
Ohrt et al.20 — letter, RCT
Ohrt et al.20 — call, RCT

Hospital setting

Education + access + legislation + role models
Hayward et al.15 — cluster RCT, year 1
Hayward et al.15 — cluster RCT, year 2
7.06 (5.67–8.78)
8.05 (6.30–10.30)

1.66 (1.50–1.84)

Kimura et al.16 — cluster RCT
410/832

100/457
78/768
298/821

1.04 (0.81–1.35)
1.80 (1.33–2.43)
1.22 (1.09–1.38)

Improved access to vaccine

Intervention
(n/N)

RR (95% CI)

Study
Nonhospital setting
Education or promotion
Dey et al.14 — primary care, cluster RCT
Dey et al.14 — nursing home, cluster RCT
Kimura et al.16 — cluster RCT

Research
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ure to report the number of health care personnel exposed to
the campaign and the number of health care personnel for
whom there was no follow-up. Ascertainment of vaccination
status often excluded off-site vaccination, which resulted in
underestimation of coverage. To assess the association
between a campaign and the subsequent vaccination rate,
health care personnel should be tracked for their exposure to
the intervention and their resulting vaccination status. Rates
stratified by level of direct contact with patients may inform
future efforts to target specific high-risk groups.
Among the excluded studies, single-group before-and-after
studies and cross-sectional studies were the most common
study designs. Such studies are more logistically feasible than
more rigorously designed studies, but they do not control for
factors outside the “intervention” that may inflate or diminish
the observed outcome. Organizers conducting campaign
evaluations for before-and-after studies should consider having a comparable control group. Organizations are encouraged to monitor and report annual vaccination rates for health
care personnel over time, to improve the accuracy of
observed outcomes and to provide multiple observation
points for an interrupted time series design.
Limitations
The limitations of this review included inability to pool data
across studies because of heterogeneity in study methods and
campaign components. In addition, the study methods had
several risks of bias that might have generated misleading
results, such as lack of comparable baseline characteristics
across study groups. In our review, we did not assess the
impact of pandemic influenza programs. Three of the excluded
studies26–28 incorporated “pandemic vaccination drills” as part
of their respective seasonal campaigns. The effect of pandemic
influenza on vaccination coverage for seasonal influenza
among health care personnel is unknown.
Conclusion
This review revealed gaps in the literature about the appropriate
campaign components for increasing influenza vaccination
among health care personnel. To determine the appropriate
design and components of influenza vaccination campaigns for
health care personnel, rigorously designed studies assessing the
effect of various campaign components design are needed.
This article has been peer reviewed.
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