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Abstract

The Ottawa Influenza Decision Aid (OIDA) is a newly developed tool to assist healthcare
personnel (HCP) make an informed decision regarding the seasonal influenza vaccine. The
primary objective of this thesis is to determine approaches to implementing the OIDA into
healthcare organizations by 1) conducting a systematic review of influenza immunization
campaigns for HCP; 2) facilitating consultation meetings with healthcare organizers to
collect their ideas on using the OIDA within their workplace; and 3) develop an OIDA
implementation questionnaire based on the findings from the systematic review and
consultation meetings. The systematic review results suggest that education-only
campaigns only have a minimal impact on immunization rates. Future studies require
improved reporting on the follow-up of HCP and calculation of HCP immunization rates. The
consultation meetings identified ten approaches to implementing the OIDA within a
healthcare setting. The OIDA Implementation Questionnaire was designed and a survey

implementation approach recommended.
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1. Introduction

1.1. Influenza-related burden and seasonal influenza immunization

Annually, approximately 4000 Canadians die from influenza (1). Children 6 to 23 months of
age, individuals with chronic heart or lung disease and the elderly are at higher risk for
influenza-attributed mortality and hospitalization (1-3). For Canadians 65 years and over,
the influenza-attributable mortality rate is between 90 — 102 per 100,000 per year (1).
Meanwhile, approximately 200 per 100,000 children 6 to 23 months of age are hospitalized

due to influenza.

Influenza outbreaks in healthcare settings can result in poor staffing rates, postponed
patient admissions, and increased risk of infecting patients with the disease (4-6). During
an influenza outbreak in an internal medicine ward of a French hospital iliness in staff
resulted in 14 person-days of sick leave, eight postponed patient admissions, and a delay in
emergency admissions for 11 days (6). Overall, the outbreak cost $34,000 in patient-related
issues (6). In the United States, the estimated total annual economic burden of seasonal
influenza is $87.1 billion (95% C.I. $47.2, $149.5) with hospitalization and lost productivity

from missed work days as major costs contributors (7).

Influenza immunization is a recommended approach to decrease the disease burden of
influenza (8). From a Cochrane review of trials, the influenza vaccine was 80% efficacious
(95% C.1. 56%, 91%) in reducing the incidence of disease among healthy adults when
vaccine matched circulating strains (9). Vaccine efficacy was further supported by the
success of the Ontario Universal Influenza Immunization Program in decreasing mortality
among the Ontario population as compared to other provinces without the program (ratio of
relative rates = 0.61, p = 0.002) (10). The Cochrane review found no significant differences

between vaccinated and non-vaccinated groups for sick days and hospital admissions (9).

Among those 65 years and over, however, the vaccine is less effective because of poor
immunological response to the vaccine. From a Cochrane review of 64 studies on influenza
vaccine efficacy (11), influenza immunization was not significantly associated with

preventing influenza among long-term care residents (relative risk = 1.04; 95% C.|1. 0.43,



2.51). The vaccine, however, was efficacious in preventing influenza-related complications,

including pneumonia, hospital admissions and mortality (11).

1.2. Nosocomial influenza and Influenza immunization among healthcare personnel

Annual influenza immunization for healthcare personnel (HCP) is important for preventing
transmission of the influenza virus to vulnerable patient populations, especially among older
adults where the vaccine is less efficacious in preventing influenza. Healthcare personnel

can act as vectors of the influenza virus and transmit the disease to their patients.

A Cochrane Review (12) of three studies found HCP immunization, in addition to patient
immunization, was 86% efficacious (95% C.l. 40%, 97%) in preventing influenza-like-
illnesses among elderly patients. HCP immunization was also found to be efficacious
against pneumonia-related (efficacy 39%, 95% C.I. 2%, 62%) and all-cause patient mortality
(efficacy 40%, 95% C.1. 27%, 50%). HCP vaccine coverage, however, was not significantly

associated with influenza prevention (OR 0.86, 95% C.I. 0.44, 1.68) among patients (12).

HCP immunization is also associated with decreased economic burden associated with
influenza. In a retrospective cohort study of a hospital emergency department, a smaller
proportion of immunized HCP reported sick-days as compared to a non-immunized group
(30.3% vs. 55.0%) (13). Reduction in worker absenteeism can decrease extra salary costs
associated with hiring replacement workers. As part of an economic analysis study, a cost-
benefit model was used to estimate the economic impact of an influenza immunization
program for an academic medical centre in The Netherlands. It was estimated that an
influenza immunization program for hospital employees resulted in cost-savings of $125

EUR per vaccination (14).

In efforts to protect patients and decrease work-absenteeism, the Canadian National
Advisory Committee on Immunization (NACI) has recommended a minimum 90% influenza
vaccine coverage rate for HCP (8). Despite the above evidence supporting the benefits of
the influenza vaccine, HCP immunization rates are often well below targeted levels and vary
greatly across acute and long-term care organizations in Canada (8) and internationally. In

2003, the immunization coverage was 46% among Canadians employed in ambulatory



care, hospitals and long-term care homes (LTCHs) (15). A survey of Canadian LTCHs
reported a 35% average immunization rate for LTCH personnel (16). Similarly, in the
United States, HCP immunization coverage is approximately 40% (17). Meanwhile, from a
cross-sectional survey of European countries, seven countries monitored HCP immunization
and reported vaccine uptake ranging from 14% to 48% (18). Thus, continued effort is

needed to encourage influenza immunization among HCP.

1.3. Facilitators and barriers to influenza immunization among healthcare personnel

In a literature review of HCP attitudes and beliefs on influenza immunization (19), authors
identified recurring barriers and facilitators from 25 studies. HCP were motivated to receive
the influenza vaccine when there is a desire for self-protection and patient-protection,
vaccine is easily accessible, past-recipient of vaccine and peer influence (19). Common
reasons to refuse the influenza vaccine include fear of vaccine side effects, belief that
vaccination causes influenza, perceived low likelihood of contracting influenza, insufficient
time or inconvenience, influenza is perceived as a low-risk disease, vaccine is considered to

be inefficient, and fear of needles (19).

1.4. Decisional conflict as a barrier to influenza immunization

Decisional conflict occurs when a person has choices that involve uncertainty, tradeoffs
between benefit and harms, and the possibility of regret (20). As a result, the individual has
difficulty deciding which option to choose, and leads to an inability to perform effective
decision-making. Such conflict often occurs with many health-related decisions since
options affecting patient health often have desirable outcomes but also potential risks as
well. In fact, of about 2500 reviewed treatments, 49% of the treatments did not have
adequate evidence or no clear balance between harms and benefits for a straightforward
treatment decision (21). Decisional conflict, however, can occur even with health decisions
where there is clear evidence that benefits outweighs the risks. In a study of decisional
needs among primary care patients, 71% of patients were uncertain about their treatment

options after seeing their physician regarding vaccinations (unpublished data from Legare et
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al., 2006). Although, vaccinations may seem to be the ‘best choice’, patients were unclear

about their preferred treatment option.

Similar to the primary care patients, decisional conflict was identified as a potential factor
contributing to the low influenza immunization coverage among healthcare personnel (22). A
self-administered questionnaire on vaccination practices and the Decisional Conflict Scale
was sent to direct care personnel of two long-term care homes. The Decisional Conflict
Scale (23) measures uncertainty (inherent difficulty of facing a decision with positive and
negative outcomes), modifiable factors causing uncertainty (including lack of knowledge,
unclear values, and lack of support), and the quality of the decision-making process and the
decision made (24). The Scale has 10 to 12 items, and each item is scored ona3to 5
point Likert scale. A final score, ranging from 0 to 100, was computed where scores greater
or equal to 38 are associated with delayed decision making. Higher scores are associated

with greater decisional conflict.

Personnel were asked about their decisions regarding whether or not to receive the
influenza immunization (22). For one long-term care home, decisional conflict scores
ranged from 12 to 87 with the mean total = 11 (SE = 2). The second long-term care home
had a significantly higher mean total (M = 30, SE = 3, p<.0001) with scores ranging from 0
to 69. Although decisional conflict scores were not high on the Decisional Conflict Scale
among the two groups, the study showed that some direct care providers experience conflict
when making a decision about the influenza vaccine. Thus, as suggested by the authors,

decisional support is needed for these personnel.

1.5. Ottawa Influenza Decision Aid (OIDA)

Decisional conflict among HCP may be improved through the use of the newly developed
Ottawa Influenza Decision Aid (OIDA). The Decision Aid (see appendix A) is designed to
assist staff members in making an informed, values-based decision regarding the influenza
vaccine. It maybe used as a component of an influenza immunization campaign. In a
systematic review, decision aids designed for those facing treatment or screening decisions
have been shown to improve knowledge and realistic expectations, enhance active

participation in decision making, lower decisional conflict, decrease the number of
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undecided individuals, and improve agreement between values and choice (24). Despite

this, effective strategies for the dissemination of decision aids remain to be determined (24).

The OIDA was developed based on the Ottawa Decision Support Framework

(http://decisionaid.ohri.ca/odsf) and the International Patient Decision Aid Standards

(htto://ipdas.ohri.ca). The decision aid presents evidence on the benefits and side effects of

recommended influenza prevention options, and assists the HCP through the decision
making process. The tool has been piloted tested in two long-term care organizations (25)
and one acute-care hospital (working document, 2008). In the two long-term care homes,
57 HCP completed the OIDA and an acceptability questionnaire. 90% (n=51) reported that
the information in the decision aid was completely or mostly clear, 83% (n=47) found the
OIDA helped them know that the decision is dependent on personal values, and about 75%
(n=43) reported that the OIDA was very or somewhat helpful when making a decision about

influenza prevention choices. Only 36% (n=20) found the tool to be neutral and balanced.

Although the decision aid is intended to be an unbiased source of information, the current
research evidence strongly supports immunization of healthcare personnel. As a result, the
OIDA presents information that encourages influenza immunization. In fact, from pilot work
with the OIDA, 59% of the hospital personnel did not find the tool as completely neutral or
provided a balance of information (26). From the two pilot studies using the OIDA, 67%
(n=35) of long-term care personnel (25) and 73% (n=24) of hospital personnel (26) preferred
taking the influenza vaccine after completing the decision aid. Therefore, with the OIDA
supporting the immunization of healthcare personnel, the tool can be incorporated into

campaigns to increase immunization rates.

To date, the decision aid tool has never been integrated as part of an influenza
immunization campaign for HCP. The introduction of the OIDA into healthcare
organizations comprises a complex array of issues. For example, continuing education of
employees has to take into account the culture of the individual health care organization,
their policies and procedures, and their resources. The support of both union
representatives and management is required so that HCP would be encouraged to use the
OIDA. Also, personnel will need time to complete the decision-aid in the workplace. The
optimal approaches to using the OIDA as part of an organization’s influenza vaccine

campaign remains to be determined. Before we can effectively evaluate the decision aid’s
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impact on vaccine uptake, the optimal approaches to implementation must first be

determined.

As healthcare organizations do not have experience introducing decision-aids into their
policies and procedures, implementation guidelines are required to assist the organizations
using the tool. An OIDA implementation guide would assist healthcare planners on how to

introduce the OIDA into their organization’s influenza immunization campaign.

1.6. Promoting Action on Research Implementation in Health Services (PARiIHS)

Framework

Context-focused models and frameworks conceptualize the relationship between contextual
factors and implementation (27). Context-focused models are appropriate for the project
because the aim is to understand the context in which to implement the OIDA. Four models
were identified: The Ottawa Model of Research Use, The Knowledge-to-Action Process, the
Coordinated Implementation Model and the Promoting Action to Research Implementation
in Health Services Framework (PARIHS) (27).

The Ottawa Model of Research Use, Knowledge-to-Action process, and Coordinated
Implementation Model were developed to conceptualize the different factors influencing the
use of evidence into practice. The PARiIHS framework differs from other context-based
models because facilitation is incorporated as a core element for successful implementation.
According to the framework, facilitation is an appointed role, whether internal or external, to
help or empower others to implement change (28). For organizations with little experience
using decision aids, facilitation will play a key role in helping planners implement the OIDA
within a healthcare organization. Therefore, the PARIHS framework was selected as the

ideal theoretical guide for this project.

According to the PARIHS framework, a successful implementation process requires: 1)
shared understanding of evidence (research, clinical/patient experience, routine data), 2)
the context must be conducive to innovations and 3) the need for facilitation to improve the
preparedness for innovation within the organization (29). It is the interplay between these

three elements that determines the level of success in implementing evidence into practice.
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The PARIHS framework identifies the complex process of implementing evidence by
identifying the key elements and their relationship, and, thus, providing a pragmatic tool for
individuals to apply to their local context (29). Based on the framework, the implementation
strategy for improving healthcare is developed and tailored directly from information

regarding the specific context and the stakeholders involved in the implementation (29).

The framework was developed based on experience assisting healthcare providers
improving quality of patient care and implementing clinical standards (30). It has been
tested with four case studies of varying levels of the three elements. Four studies with
varying levels of the three core elements (evidence, context, facilitation) were chosen for
analysis using the PARIHS framework. With the analysis of the four studies, implementation
was most successful when there was high evidence, high context (receptive to change), and
facilitation was suitable for the context. The analysis also highlighted the facilitation as a
key factor when implementing change. The four case-studies supported face validity for the

framework (30).

The elements and sub-elements were refined and clarified with a concept analysis (28).
Focus groups and semi-structured interviews were conducted with clinicians/practitioners to
identify factors most important for implementation of evidence into practice and the role of
evidence, context and facilitation. The findings support the three elements as key factors to

implementation (31).

The framework has been previously used as a theoretical framework for a systematic review
on the relationship between context and research use. Study findings were categorized
under the three elements of the PARIHS framework (32). The framework was also applied
in the validation of a research utilization variable, which also provided support for the
context dimension. Sites that had high context elements were more likely to score higher on
the research utilization scores. This supports construct validity for the PARIHS framework.
The framework was also used to help explain the results of an implementation process

among nurse managers (33).

As described above, the strengths of the framework lies in the research supporting face and
construct validity and previous applications as a pragmatic tool to guiding implementation

research. Limitations of the framework include the assumption that each core element can

14



be measured separately and the interactions between elements remain unknown. Further
studies are needed to determine such interactions and continue to develop tools to evaluate
the validity of the PARiIHS framework.

1.7. Canadian Healthcare Influenza Immunization Network (CHIIN)

A three-year project was initiated to find ways to improve HCP influenza vaccine uptake in
Canada, which also includes the evaluation of the OIDA and development of the OIDA
implementation guide. This project is led by a team of investigators of the Canadian
Healthcare Influenza Immunization Network (CHIIN) (see Appendix B for list of team
members), which includes the thesis supervisor and the thesis committee member. This
project provided an opportunity and support for the masters’ student (PL) to complete a
thesis to aid the development of the OIDA Implementation Guide. This thesis was part of

the first year of the three-year project, and formed the basis for its emerging design.

The student (PL) assisted with the CHIIN grant application primarily by drafting the
discussion guide for the consultation meetings and development of questionnaires. The
systematic review protocol was written by PL. PL conducted the search, screening of
articles and analysis of results. Furthermore, PL was responsible for coordinating and
implementing the consultation meetings for the first year of the project. The systematic
review was performed separately and was outside the scope of the CHIIN project. PL
consulted with supervisors and CHIIN team members while writing up the results. PL

developed the strategy for the review and recruited people for questionnaire development.
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2. Thesis Overview

2.1. Aims and Objectives

The overall aim of this thesis was to determine approaches to implementing the Ottawa
influenza Decision Aid (OIDA) into seasonal influenza immunization campaigns for HCP.

To achieve this aim, the thesis has the following three components:

a. Systematic review of influenza immunization campaigns for HCP: The OIDA was
specifically designed to address influenza immunization among HCP. Each year
organizations spend a tremendous amount of resources and effort to promote influenza
immunization to their employees with limited success. The effectiveness of the current
influenza immunization campaign strategies is unknown. Evidence-based approaches
are needed to inform the operation of these programs. To better understand how the
OIDA may fit with other possible interventions related to influenza immunization, a
systematic review on strategies to increase HCP influenza vaccine uptake will be
conducted. The results of the systematic review will provide the context in which the

OIDA will be implemented.

b. Consultation meetings: Structured meetings with planners and stakeholders of
different healthcare organizations will be conducted to gain their perspectives on using
the OIDA as part of their influenza immunization campaign. Such meetings will be
referred to as consultation meetings. The main objective of the consultation meetings is
to determine approaches to integrating the OIDA within a healthcare setting.
Engagement of potential adopters in a group setting facilitates team effort, promotes

shared understanding of evidence, and provides information on local context.

c. OIDA Implementation Questionnaire design: The findings from the systematic
review and consultation meetings were used to inform the design of the OIDA
Implementation Questionnaire. The aim of this instrument is to determine how the OIDA

was used in influenza immunization campaigns for HCP by healthcare organizations.
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2.2, Study Design

The thesis design incorporated the PARIHS framework elements as guidance to
determining OIDA implementation approaches. One of the three elements of the PARIHS
framework (29) is the understanding of the context in which the innovation is being
implemented. As such, a systematic review of influenza immunization campaigns for HCP
was conducted to gain a better understanding of the operation of campaigns. According to
the PARIHS framework, a shared understanding of evidence and facilitation are important
elements in implementing research-based practice (29). As a result, consultation meetings
were held with key campaign organizers to facilitate a group learning environment to
discuss potential implementation approaches for the OIDA and prepared the organization to

implement the tool.

The OIDA was designed to address seasonal influenza immunization. As such, the thesis
focused on seasonal influenza immunization campaigns, and did not study pandemic
influenza immunization campaigns. Table 1 provides an overview of the thesis design. The
thesis began with the systematic review of the literature regarding the impact of influenza
immunization campaigns and campaign strategies. This was used to inform the
development of the consultation meetings and the design of the OIDA Implementation
Questionnaire. Next, consultation meetings were held with healthcare organizations to
identify approaches to using the OIDA. Data collected in the consultation meetings and the
systematic review findings were synthesized to provide recommendations for the OIDA
Implementation Guide. Additionally, the data helped inform the development of the OIDA

Implementation Questionnaire.
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Table 1. Overview of thesis design

Systematic review of

Consultation

OIDA Implementation

campaigns meetings Questionnaire design
Objective To determine which To determine To develop a questionnaire
influenza immunization approaches to on how different
campaign or campaign integrating the OIDA organizations used the OIDA
components in healthcare within healthcare in influenza immunization
settings are significantly settings campaigns
associated with increased
staff influenza
immunization
Study Systematic review Consultation meetings Questionnaire design
Design and content analysis of
discussion
Methods Reviewed articles by Semi-structured Questionnaire developed
searching electronic meetings with based on results from
databases, consuiting with  personnel involved in consultation meetings and
field experts and influenza immunization  systematic review.
bibliographies campaign planning Questionnaire to be reviewed
by group of experts and pilot-
tested for readability.
Implications Understanding the context  Identify approaches to Questionnaire developed to
in which OIDA will be used implementing the OIDA  evaluate implementation
and to inform development  for campaign process for future projects
of consultation meeting organizers and inform using the OIDA
and questionnaire development of
questions Implementation Guide
2.3. Ethics

The thesis was part of a larger, three-year project of the Canadian Health Influenza

Immunization Network (CHIIN). The project has been approved by the Ottawa Hospital

Research Ethics Board (REB). Local research ethics board approval was not required by

other participating healthcare organizations. The REB was informed about the thesis and

approved the proposal (see Appendix C for a copy of the REB approval).
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3. Systematic Review of Seasonal Influenza Immunization Campaigns for Healthcare

Personnel

3.1. Introduction

Various strategies have been recommended to overcome identified barriers and improve

healthcare personnel (HCP) influenza immunization coverage. For example, National

Advisory Committee on Immunization (NACI) encourages all HCP employers to actively

promote the influenza vaccine and provide education aimed at HCP (8). Meanwhile, the

American Healthcare Infection Control Practices Advisory Committee (HIPAC) and the

Advisory Committee on Immunization Practices (ACIP) recommends all organizations

employing HCP to use evidence-based approaches that may overcome the multiple barriers

to vaccine uptake as part of their annual influenza immunization campaign (17). These two

committees identified five broad categories of influenza immunization campaign

components aimed at improving HCP immunization rates (Table 2).

Table 2. Influenza immunization campaign components aimed at improving HCP uptake

Component

Operational Definition

Examples

Education/Promotion

Improved Accessibility

Legislation/Regulation

Measurement/Feedback

Role Models

Organized effort to raise
awareness and/or increase
knowledge on influenza
and influenza immunization

Strategies to allow for
easier access to
immunization for HCWs

Interventions involving
change in HCWs
immunization policy

HCW immunization rates
are tracked and results are
disseminated

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

Educational sessions/materials; Vaccine
promotional material/events; Incentives

Mobile vaccine carts; Peer-to-peer
immunization; Additional or extended
vaccine clinics

Staff immunization policy; Mandatory
immunization programs; Declination forms

Regular monitoring of immunization
coverage rates; Reporting coverage rates
to administrators/HCWs

Immunization advocates/champions;
Public support from leaders; Visible
vaccination of senior staff

Adapted from Pearson et al., 2006 (17)
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There are no systematic reviews on interventions aimed at increasing staff influenza
vaccination coverage in healthcare organizations. Previous reviews included a Cochrane
Review for improving immunization rates among patient groups (34), a summary of 32
studies examining staff perception on the influenza vaccine and immunization coverage
(19), and a systematic review of interventions to improve influenza coverage among high-
risk adults (35). A narrative review on declination forms concluded that the intervention may
result in modest increases depending on the content and language (36). The primary
objective of this review is to determine which influenza immunization campaign or campaign
components in healthcare settings are significantly associated with increased staff influenza
immunization. The focus of our systematic review was on seasonal influenza immunization
campaigns and did not include pandemic influenza immunization programs. The OIDA is
designed specifically to address seasonal influenza immunization for HCP. As such, we
focused the systematic review on other possible interventions related to influenza
immunization so that we can better understand how the OIDA might fit within these

interventions.

The review is an extension of the systematic review completed for the graduate course, EP!
6188 — Systematic Reviews and Meta-Analysis. The review in this course only included
randomized-controlied trials and abstracted information from two articles. The review for the
thesis had broader inclusion criteria and multiple references. The review results have been
presented in part at the 8" Canadian Immunization Conference; Toronto, ON, Canada;
November 30 — December 3, 2008 (Abstract P99). As well, a manuscript has been

submitted to the Canadian Medical Association Journal for publication.

3.2. Methods

This section includes the following: i) Literature search; ii) Study selection; iii) Data selection

and risk of bias assessment; and iv) Data analysis.
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3.2.1. Literature Search

Reports were identified by searching the following databases using the OvidSP interface on
April 29, 2008: 1) MEDLINE (January 1950 — Present); 2) EMBASE (1980 — 2008); and 3)
CINAHL — Cumulative Index to Nursing & Allied Health Literature (1982 — 2008). Search
terms included ‘health personnel’, ‘influenza vaccine’, ‘health facilities’ and methodological
search filters by the Cochrane Effective Practice and Organisation of Care Group (EPOC)
(37). Complete search strategies are presented in Appendix D. No language or date
restrictions were applied. Infection control experts were consulted and bibliographies of
relevant reports were hand-searched for additional studies. The MEDLINE and EMBASE
databases were last searched on September 22, 2009. Additional databases were searched
on September 27, 2009 including: 1) Science Citation Index Expanded (Web of Science
1899 — 2009); 2) Database of Abstracts of Reviews of Effects (DARE); 3) Cochrane
Database of Systematic Reviews; 4) Cochrane Central Register of Controlled Trials
(CENTRAL); and 5) Dissertations and Theses (ProQuest). Relevant articles were keyed into

the PubMed Related Articles feature for similar reports.

3.2.2. Study Selection

Studies evaluating influenza immunization campaigns for HCP were selected for analysis.
Influenza immunization campaigns were defined as organized efforts to promote greater
immunization coverage among staff members. An eligible study had to report
percent/number of HCP who received the influenza vaccine as an outcome measure.
Because the influenza vaccine is administered annually and HCP have specific attitudes

towards this vaccine, studies associated with other vaccines were excluded.

Study design criteria were applied only to studies that were randomized controlled trials
(RCTSs), cluster randomized controlled trials (cluster-RCTs), controlled before-and-after
(CBA) studies and interrupted time series (ITS) designs. In order to be included, CBA
studies had to have at least one comparison group with one observation point before and
after the implementation of the intervention. All included ITS studies had to have a clear
time point in which the intervention was implemented. For long-time series designs, a

minimum of five pre-intervention observations must have been recorded. For short-time
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series designs, a minimum of three pre- and post-intervention points must have been
recorded. It has been noted that studies with 10 or less pre- and post-data points are likely
to be underpowered (38). However, because influenza vaccination programs are

administered annually, it is not always feasible to have 10 or more observation points.

Cross-sectional and one-group before-and-after study designs are not adequate to account
for secular trends, nor do they provide evidence to attribute outcome to intervention (39).
Therefore, these study designs were not considered in this systematic review. Similarly,
conclusions from post-intervention-only studies have poor internal validity because of
potential systematic biases in group selection and inability to determine participant drop-

outs.

3.2.3. Data Extraction and Risk of Bias Assessment

Two reviewers (DM & PL) independently abstracted data using a data collection form
(Appendix E). Any discrepancies in the review results were discussed by the reviewers to
reach an agreement. The form covered information regarding study design, participant
characteristics, setting, interventions assessed, influenza immunization campaign

components and immunization uptake.

Risk of bias were independently assessed by two reviewers (DM & PL) using the EPOC
quality assessment checklist (40). Each study design (RCTs/cluster-RCTs, CBAs, and ITS)
had different assessment criteria (40). A study was marked as “Done” for explicitly reporting
a study quality criterion. Items reported as not completed were checked off as “Not Done”.

If a study characteristic was not reported, reviewers checked off “Not Clear”.

3.2.4. Data Analysis

Abstracted data from the studies were synthesized and stratified by healthcare settings.
The primary outcome was presented as percentage point change in influenza immunization
coverage, which was calculated based on methods used by Shefer et al. (41) (see Table 3).

As the assessed interventions and study populations were heterogeneous, a meta-analysis
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was not conducted. Statistical measures of heterogeneity were not calculated because of
the differences in reporting of immunization coverage. Because of the limited number of
studies identified, it was not possible to generate funnel plots to explore the effects of

publication bias. A funnel plot is only informative with numerous studies (42).

Table 3. Methods used to determine baseline measures and percentage point change in
influenza immunization coverage*

Type of Study Baseline Measurement Percentage Point Change Calculation
Randomized controlled lpre (post- lpre ) = ( Cpost= Copre )

trial with pre- and post-

measurements

Randomized controlled Cpost lpost— Cpost

trial with post-only

measurements

Before-and-after study lore (1post= lpre ) - ( Cpost= Cpre )

with comparison group

Interrupted time-series lore lpost— Cpost

*Adapted from Shefer et al. 1999 (41)

lre = Latest immunization rate in intervention group prior to intervention implementation
lpost = Latest immunization rate in intervention group post intervention implementation
Cpre = Latest immunization rate in comparison group prior to intervention implementation
Cpost = Latest immunization rate in comparison group post intervention implementation

3.3. Results

3.3.1. Search Yield

The search strategy resulted in 3302 citations being retrieved from the search (see Figure
1). 99 studies were deemed eligible for inclusion, which reported an organized effort to
increase staff influenza vaccination and evaluated implemented strategies. The majority of
the eligible studies were excluded from analysis because study design did not match

inclusion criteria. As a result, only 13 studies were included in the final analysis.
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Studies identified by electronic database
searches (titles and abstracts):

- MEDLINE n=1131

- EMBASE n=1047

— CINAHL n=379

— Science Citation Index n=596

-~ Cochrane Database of Systematic
Reviews n=58

— CENTRAL n=72

- DARE n=17

— Dissertations and Thesis n=2

Total: 3302

Excluded (n=2985)

— Unrelated n=867

— Other vaccines n= 516
— Duplicates n=764

— Patient-focused n=399
— Influenza science n=171
— Vaccine science n=136
-~ Pandemic Planning n=65
— Antiviral Drugs n=48

— Commentary n=18

- Video n=1

—

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

A 4

A

Studies eligible for inclusion*
n=99

Excluded (n=248)

— Influenza control (general) n=49

- HCWs' attitudes/knowledge on
vaccine n=71

— Patient-focused n=29

— Immunization review n=21

— Vaccine science n=18

— Influenza science n=16

— Prevalence study n=17

— Other vaccines n=5

— Vaccine ethics n=3

- Pandemic Planning n=2

— Theory n=1

— Commentary n =16

A 4

A

Studies included in the analysis
n=13

Excluded (n=86)

- 1 group before-and-after n=29

- Cross sectional study n=24

- ITS < 5points n=12

— post-only n=16

— ITS: points reported graphically n=1
— ITS: unclear intervention point n=1
— C-RCT did not report control n=1

- Case-study n=2

Figure 1. Selection of studies for systematic review

* Included 21 studies through manual searching and 9 studies from updated searches in

EMBASE and MEDLINE;

ITS (interrupted time series); C-RCT (cluster-randomized controlled trial); DARE (Database of
Abstracts of Reviews of Effects); CINAHL (Cumulative Index to Nursing & Allied Health
Literature); CENTRAL (Cochrane Central Register of Controlled Trials)
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3.3.2. Excluded studies with reported interventions

Characteristics of the studies deemed ineligible due to study design (n=87) are summarized
in Appendix F-H and references are reported in Appendix I. Most studies were cross-

sectional (n=24) or one-group before-and-after designs (n=29).

Among the excluded studies, approximately 68% (n=59) of the influenza immunization
campaigns were held in a hospital setting and 20% (n=17) of the studies were conducted in
a long-term care home (LTCH) setting. Although most studies were from the United States
(n=43) and Canada (n=12), the search identified multiple campaigns based at international
locations, including reports from Europe, South America, Asia, and Australia. The most
common campaigns combined education/promotion and improved vaccine accessibility

(n=27). Immunization uptake varied from 2% to 100%.

3.3.3. Studies Included in Analysis

Table 4 provided data on non-hospital healthcare settings and Table 5 provided data on
hospital settings. Both tables summarized the characteristics and results of the 13 studies
included in the analysis. Changes in influenza immunization coverage are presented in
Figure 2 for non-hospital healthcare settings and Figure 3 for hospital settings. Studies that
reported more than one comparison group were shown as different study arms for each
comparison. Included studies were published from 1992 — 2009 and conducted in LTCHs,
hospitals and primary healthcare. Changes ranged from -1.1% to 38.1%. Studies were
based in USA, Canada, UK, Germany and Switzerland.

Non-hospital healthcare setting

The search identified five studies in non-hospital healthcare settings (43-47). All studies
were conducted in LTCHs. Dey et al. (43) conducted a separate study arm with primary
healthcare teams. Four cluster-RCTs (43-46) and one CBA study (47) was identified.
Within the five studies, there were eight reported comparisons. Populations targeted in the
campaigns included physicians, nurses, nursing assistants, housekeeping staff, technicians,
other professionals and administration. Ascertainment of immunization status primarily

relied on self-report and reporting from the vaccine provider (Table 4).
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Education/promotion only campaigns (43,45), had little change in immunization coverage
compared to other campaigns (Figure 2) that did not meet statistical significance (Table 4).
Meanwhile, HCPs with increased access to the vaccine (“Vaccine Days”) were 41%
(prevalence ratio (PR) = 1.41; 95%Cl: 1.17, 1.71) more likely to be vaccinated than control
group HCP (45).

Campaigns in LTCHs with a combination of education/promotion and improved vaccine
access averaged a 25% increase in immunization uptake. In a campaign where the study
team interviewed each LTCH personnel and handed out leaflets, the intervention group
achieved the highest immunization coverage (70%) among all non-hospital healthcare
setting studies (46). Only one study reported a four component campaign:
education/promotion, improved vaccine access, legislation/regulation, and role models (44).
In the two years when the campaign was implemented, the average point percentage
change was 29% (44).
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Edu/Promo

Kimura 2007 - Arm 1{29)

Dey 2001 - Arm 1 (6)

*Dey 2001 - Arm 2 (21)

Access

Kimura 2007 - Arm 2 {35}

Edu/Promo + Access

Lemaitre 2009 (32)

Kimura 2007 - Arm 3 (39)

Tannenbaum 1993 (16)

Edu/Promo + Access + Leg/ Reg + Role Model

Hayward 2006 - Year 1 (5)

Hayward 2006 - Year 2 