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Abstract
Influenza is a major concern across healthcare environments. Annual vaccination of
healthcare workers (HCWs) remains essential for maintaining the health and availability of
HCWs, as well as influenza prevention in healthcare environments. Yet, annual vaccination
coverage among HCWs continues to be below recommended standards during pandemic
(pH1N1) and non-pandemic (sINFLU) influenza seasons. The primary aim of this research is
to inform the design and implementation of effective HCW targeted influenza vaccination
campaigns via a 1) systematic review of the existing literature on HCW pH1N1 vaccination,
2) qualitative content analysis of motivators and barriers to HCW pH1N1 and sINFLU
vaccination, as well as 3) quantitative regression analysis of modifiable factors predicting
pH1N1 and sINFLU vaccination. The qualitative and quantitative analysis processes were
applied to data collected from a large-scale multi-professional sample of HCWs.
Findings from all analysis sections were found to be consistent. Most attitudes,
beliefs, motivators, and barriers influencing HCW influenza vaccination were similar for
pH1N1 and sINFLU vaccinations. Yet, a number of notable differences were also identified.
HCWs were likely to accept vaccination if they perceived, 1) vaccination to be safe, 2)
vaccination to be protective against influenza for self, loved ones, patients or communities,
and 3) influenza to be a serious and severe infection to self and others. Additionally,
encouragement from supervisors and colleagues, physicians, and loves ones also enhanced
vaccine uptake. Most HCWs avoided vaccination because of 1) limited knowledge or
misinformation about vaccination, 2) concern for vaccine induced side-effects and 3)
assuming vaccination was not a requirement for healthy adults. With respect to pH1N1
vaccination, mass media communications, perceptions of novel vaccinations, and rapid
vaccine development processes especially deterred HCW pH1N1 vaccination.
iii

Future vaccination programs targeting HCWs should look towards influencing
HCWs’ vaccination attitudes and promoting pro-vaccination cultures in healthcare
workplaces.
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1.0. Background
1.1. Epidemiology of influenza in healthcare settings
Seasonal influenza (sINFLU) is the most common cause of acute respiratory illness
worldwide. 1 The World Health Organization reports that 5-15% of the entire world’s
population is annually affected by influenza annually, leading to 3-5 million severe cases and
250,000-500,000 deaths each year.1 According to US data, sINFLU causes an average of
31.4 million outpatient visits and 3.1 million hospital days leading to $10.4 billion in direct
medical costs and $87.1 billion in total economic burden.2 Similar estimates of healthcare
and economic burden have also been reported by other industrialized nations world-wide.3-5
In Canada influenza tends to be a seasonal infection, typically occurring during the
fall and winter months. Although most influenza infections follow influenza trends within
the community, the mode and source of infections tend to be varied and unknown.6 Since the
virus can be transferred through multiple modes of infection, such as direct contact, viral
secretion, droplet exposure and fomites, it makes it difficult to track influenza infections in
many settings, including healthcare facilities.6 Infections among healthy adults are often subclinical leading to infection transfer in the absence of symptom presentation.4,7As a result
most patients and staff in healthcare settings can become potential vectors and reservoirs of
influenza infections.5, 8-11 Annual vaccination of such persons against influenza is found to be
the most effective mode of infection prevention.5, 8-13
1.2. Influenza vaccination of HCWs
Influenza vaccination of healthcare workers (HCWs) is an established method of
infection control in healthcare settings.5,8-14 Influenza vaccination is proven to reduce
occupational exposure and sick leave among HCW staff, decrease infection transmission to
at risk patient populations, and reduce the significant financial costs associated with the
1

management of influenza in healthcare.5,8-14 For instance, a single influenza outbreak in an
internal medicine ward of an acute care hospital is reported to have led to delays in patient
admissions, increased HCW absenteeism, and $34,000 in additional patient management
costs.15 As such, vaccination of HCW staff is also a cost effective mode of infection
prevention among HCWs and patients.15
Influenza prevention across healthcare settings is especially important because
persons at increased risk of influenza complications, such as the elderly and immunecompromised, are overrepresented in hospital patient cohorts.5, 8-14 Furthermore, the vaccine
is found to be most efficacious among those with least risk of influenza complications and
least efficacious among those at increased risk of infection related complications.4,7 Thus, the
vaccine is highly efficacious (70%-90%) in healthy adults such as HCWs, but vaccine
efficacy in the elderly and the immune-compromised is significantly lower.4,7 As a result,
enhanced vaccine coverage among HCWs not only prevents influenza and absenteeism
among staff it also provides additional protection to patients at increased risk of influenza
complications via indirect immunity.5, 9, 10 Although Canada’s National Advisory Committee
on Immunization and similar authorities call for approximately 70-90% vaccine
coverage12,13, rates reported by healthcare organizations range from 5% to 100%, and many
institutions consistently report HCW vaccination rates well below the 70-90% recommended
targets every influenza season.5, 9, 10, 14, 16
1.3. Pandemic influenza (pH1N1) vaccination of HCWs
In June 2009, a novel strain of influenza (H1N1) spread across the globe resulting in
the first influenza pandemic of the 21st century. The prioritized vaccination of HCWs was
determined to be a key strategy of the pandemic H1N1 (pH1N1) preparedness process.17-19 In
fact, pandemic preparedness guidelines set forth by the World Health Organization (WHO)
2

identified rapid vaccination of HCWs to be essential for pH1N1 outbreak management and
healthcare response activities.17 These pandemic preparedness guidelines went on to direct
pandemic response measures across the globe, which resulted in many countries adopting
prioritized pH1N1 vaccination of HCWs into national pH1N1 response processess.17-19
1.4. The Ottawa Hospital (TOH) pH1N1 vaccine campaign
The prioritized vaccination of HCWs was a key feature of the Canadian pH1N1
response process.20 In the fall of 2009, at the onset of the 2009/2010 influenza season, mass
immunization campaigns were launched across the country by Canadian provincial and
territorial health authorities.20 In accordance with the national pH1N1 response plan, a mass
immunization campaign targeting all hospital staff was launched at a large tertiary care
Hospital (TOH) in Ontario, Canada, in October 2009. This campaign incorporated various
strategies to enhance staff immunization, which included a highly visible communication
strategies, weekend immunization clinics accommodating staff family vaccinations, extended
vaccination clinic hours, roving vaccine carts, along with hospital management and
administration leadership.
The Occupational Health and Safety (OCHS) departments of the hospital collected
and compiled information on employee pH1N1 vaccination. According to OCHS records, by
the completion of the hospital’s 2009/2010 pH1N1 influenza immunization campaign more
than 71% of staff had received the pH1N1 vaccine. A vaccine coverage rate of 71.6% was
especially remarkable because such a high proportion of vaccine uptake was never before
observed in this HCW population. In fact, vaccine uptake during the influenza pandemic
demonstrated a significant increase from the hospital’s previous at best influenza vaccine
coverage rate of 45%. The higher than average pH1N1 vaccine coverage suggests most
HCWs at TOH reacted positively to this vaccine campaign and that many HCWs who had
3

typically not become vaccinated against influenza during previous influenza seasons opted to
receive the pH1N1 vaccine. However, the observed vaccine coverage rate of 72% also meant
that 28% of HCWs still remained unvaccinated against pH1N1 vaccine midst of an influenza
pandemic. This group of HCWs continued to be unvaccinated despite a pandemic infection
and a highly visible global vaccination strategy, both of which garnered a great deal of
attention. These non-vaccinated HCWs may represent a group of HCWs who are
“conscientious objectors” to flu vaccines, who act as a negative marketing force to combat
pro-vaccination strategies of the institution and discourage fellow HCWs from becoming
vaccinated. Therefore, it is equally important to investigate HCW non-vaccination behaviour
during pH1N1 vaccination campaign.
The previously unobserved increase in vaccine coverage during pH1N1 became a
best-case scenario for understanding HCW influenza vaccination behaviour. Better
understanding the fundamental reasons why HCWs either accepted or did not accept pH1N1
vaccination in the midst of an aggressive immunization campaign, and the media hype
surrounding pH1N1 will help in the design and development more successful influenza
vaccination programs and policies.
1.5. Optimizing H1N1 Vaccination Uptake among Healthcare Workers Study (HCWpH1N1 Study)
The Optimizing H1N1 Vaccination Uptake among Healthcare Workers study (HCWpH1N1 study) led by Anne McCarthy, Gary Garber, and Kim Corace of the Ottawa Hospital
(TOH) investigated HCW vaccination coverage during the 2009/2010 influenza vaccination
campaign. The objective of this study (funded by the Canadian Institutes of Health Research
(CIHR)), was to identify factors influencing HCW pH1N1 and 2008/2009 seasonal
influenza vaccine uptake, in order to improve influenza prevention infrastructure and best
4

practices of HCW influenza vaccination campaigns and thereby enhance HCW vaccine
coverage. The findings of the study were intended to inform the design and implementation
of effective vaccine campaigns that appropriately address influenza vaccine attitudes and
barriers among HCWs. I served as the study coordinator for this observational study.
Study Site: The study was conducted at the Ottawa Hospital, located in Ontario Canada. The
hospital is a bilingual institution, which is also one of the largest tertiary care hospitals in
Canada
Study Procedure(s): Following Ottawa Hospital Research Ethics Board approval (TOH-REB
protocol # 2010156-01H), a survey questionnaire with uniquely identifiable ID numbers was
mailed out to ALL active employees of the healthcare institution, in July 2010. The study
package included a letter inviting staff to participate in the bilingual study, an informed
consent and information form, a questionnaire package, and a stamped, self-addressed return
envelope. All hospital staff was encouraged to participate in the study by completing and
returning the questionnaire to the hospital’s Occupational Health and Safety (OCHS)
department by the response deadline (July 30th, 2010). OCHS collected the questionnaires
and de-identified them, so that only de-identified responses were analyzed by the research
team.
The OCHS department of the hospital had compiled information on staff vaccination
during the 2009/2010 influenza season, and housed a list of employees who did and did not
receive pH1N1 vaccination during the pH1N1 immunization campaign. OCHS records were
used to verify the self-reported pH1N1 vaccination status of HCW survey respondents. It is
important to note this matching process was done using de-identified electronic databases in
order to maintain employee confidentiality and study participant anonymity.
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Study Population: All individuals employed at TOH were considered HCWs, which included
HCWs providing direct patient care and persons who indirectly supported various health
services offered by the facility. All staff at all campuses of TOH were eligible to participate
in the survey and the final study population included both HCWs with direct patient contact
(i.e. nurses, physicians, and allied healthcare professionals) and HCWs without direct patient
contact (i.e. administration, research and laboratory personnel, healthcare technicians,
logistic and facility services employees). Thus, the study sample consisted of a large-scale
multi-professional sample of HCWs.
Study Questionnaire: The study questionnaire was based on a review of the then existing
literature and was developed in collaboration with specialists in infection prevention and
control, behavioural psychology and infectious diseases (refer to Appendix section A1 for a
copy of the survey).
The HCW-pH1N1 study questionnaire package contained measures in,
-

Socio-demographics, including age, gender, race, occupation, marital status,
TOH campus/site of employment, and perceived health status.

-

Seasonal Flu Vaccine History (self report): This 8 item measure on HCWs’
influenza vaccination history, allergies to vaccine components, as well as
experiences with prior immunizations.

-

pH1N1 Vaccine Attitudes and Knowledge Scale: A 34 item scale adapted from
questionnaires developed to measure behavioural determinants associated with
influenza vaccine uptake among HCWs.21, 30 The scale surveyed the 5 constructs
of the Health Beliefs Model (HBM)27 as well as general attitudes of HCWs
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towards pH1N1 vaccination. Participants were asked to indicate the extent to
which they agree or disagree with each scale item on a 5-point Likert scale.
-

Seasonal Influenza Vaccine Attitudes and Knowledge Scale: A 34 item scale
that contained items similar to the pH1N1 Vaccine Attitudes and Knowledge
Scale (described above), but asked participants to the extent to which they agree
with statements about sINFLU vaccination.

-

Reasons for Vaccine Uptake: An open-ended qualitative questionnaire, asks
HCWs to state and rank their TOP three reasons for receiving the pH1N1 and/or
sINFLU vaccines.

-

Reasons for Vaccine Avoidance: An open-ended qualitative questionnaire, asks
participants to report and rank order their reasons for avoiding the pH1N1 and/or
sINFLU vaccines.

-

pH1N1 Client Satisfaction Questionnaire: 9-item scale based on the validated
Client Satisfaction Questionnaire (CSQ). Items from the original CSQ were
modified to more accurately reflect pH1N1-specific heath care services.

Study Sample: A total of 10,464 eligible survey packages were mailed-out to staff (i.e.
HCWs) at TOH, and 3,382 (32.4% response rate) completed surveys packages were returned
to the OCHS department by the response deadline.
Ethics: All aspects of the study were approved by the Ottawa Hospital Research Ethics
Board (TOH-REB protocol # 2010156-01H, refer to Appendix section A2 for a copy of the
REB approval letter for the study).
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1.6. The Health Belief Model (HBM)
The pH1N1 Vaccine Attitudes and Knowledge Scale and the Seasonal Influenza Vaccine
Attitudes and Knowledge Scale items were based on the 5 constructs of the HBM, so that
modifiable attitudes and beliefs of HCW towards influenza vaccination could be better
examined.
Theories of health behaviour offer researchers a valid method for understanding
attitudes and beliefs driving various health behaviours, including vaccination and nonvacciantion.21-26 A more in-depth understanding of modifiable attitudes and beliefs directing
vaccination can offer a starting point for influencing HCW vaccination behaviour and
behavior change, which could be directly applied to the development of future vaccination
programs.21-23, 25 As such, the HCW-pH1N1 study intended to focus on the investigation of
modifiable HCW attitudes and beliefs towards influenza vaccination using a valid theory of
health behaviour as an explanatory framework.
A literature review of sINFLU vaccination behaviour, conducted during HCWpH1N1 study’s design phase, found the Health Belief Model (Figure 1) to be a valid
theoretical framework, applicable to this type of research.27
The HBM, which was originally developed to explain patient participation in
preventative health behaviour, has also been applied to HCW sINFLU vaccination
behaviour, suggesting this theory may also explain HCW pH1N1 vaccination in pandemic
settings.24, 26, 27 Thus, the HCW-pH1N1 study focused on the investigation of HCW attitudes,
beliefs, and knowledge towards influenza using questionnaire items derived from the HBM.
The HBM is a value-expectancy theory which states, an individual’s desire to prevent or
avoid illness through engagement in a recommended health behaviour is linked to that
individual’s confidence in that health behaviour’s ability to prevent the illness in question.24,
8

26, 27

Therefore, according to the HBM, influenza vaccine behaviour can be understood by

way of 5 key constructs:
(1) perceived susceptibility to influenza
(2) perceived severity of influenza
(3) perceived benefits of vaccination in preventing influenza
(4) perceived barriers to accepting vaccination, and
(5) cues to action (i.e., internal and external stimuli that serve as motivators for vaccine
uptake).
Based on the HBM, HCW would become vaccinated (i.e. health action) against
influenza (i.e. perceived threat) if they viewed influenza to be a susceptible and severe
infection, believed the benefits of vaccination would outweigh barriers to vaccination, and
were motivated by positive cues to action. The association between HBM constructs and a
desired health action (e.g. vaccination) is summarised in Figure 1.1.
Figure 1.1: The Health Belief Model

Adapted from Rosenstock et al., 1974
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2.0. Thesis overview
2.1. Goals & objectives
The goal of this thesis is to inform the design and implementation of effective
influenza vaccination campaigns that increase HCW vaccine coverage via a systematic
review of the current literature and an in-depth analysis of data collected by the
aforementioned HCW-pH1N1 study. This thesis however, does not examine or comment on
nosocomial influenza outbreaks. The investigation of various factors that influenced HCW
influenza vaccination during pH1N1 is meant to provide insight into HCW vaccination
behaviours and inform the primary research question: Why do HCWs receive or not
receive influenza vaccination during an influenza pandemic, specifically pH1N1? In
addition to pH1N1 vaccination behaviour, this study also focuses on an analysis of factors
influencing HCW vaccination in non-pandemic scenarios, such as the 2008/2009 sINFLU
season. Therefore the secondary question of this research is: Why do HCWs receive or not
receive sINFLU vaccination during non-pandemic influenza seasons?
Understanding the set of reasons influencing a HCW to either receive or not receive
influenza vaccination during an influenza pandemic, as well as during non-pandemic
influenza seasons, can be important when establishing vaccine guidelines and developing
effective immunization campaigns.
This thesis focuses on the following key objectives:
1. Identify, from current literature, the range of factors motivating HCWs
to receive and/or not receive pH1N1 vaccination
2. Capture key themes and rationales directing HCW decisions towards
pH1N1 and sINFLU vaccination and non-vaccination

10

3. Explain the relationship(s) between key barriers and motivators towards
pH1N1 and sINFLU vaccination among HCWs in pandemic and nonpandemic scenarios
The goals and objectives of this thesis study are consistent with those of the HCWpH1N1 study. Both studies focus on enhancing HCW influenza vaccine coverage to
recommended targets. Thus, the overall aim of this research is to provide information for the
development of HCW influenza immunization strategies and direct research and policy in
this area..
2.2. Study design
This research study employed the following three components to better understand
HCW influenza vaccination:
1. A systematic literature review of factors influencing HCW pH1N1
influenza vaccine uptake and refusal during the 2009/2010 pandemic
2. Qualitative analysis of HCW reported reasons for pH1N1 and 2008/2009
sINFLU vaccine uptake and avoidance using data collected by the HCWpH1N1 study
3. Quantitative analysis of factors predictive of HCW pH1N1 and 2008/2009
influenza vaccination using data collected by the HCW-pH1N1 study

11

2.3. Data analysis section overview
An overview of each analysis section of the thesis is provided below.
2.3.1 - Systematic literature review of factors influencing HCW pH1N1 influenza vaccination
and non-vaccination during the 2009/2010 pandemic
Objective: To identify factors 1) unique to HCW pandemic influenza vaccination and 2)
similar to previous sINFLU vaccination research, using a valid and applicable theory of
health behaviour (i.e. the Health Belief Model).
Rationale: pH1N1 provided researchers the opportunity to explore influenza vaccination
when a specific group (i.e. HCWs) is targeted for rapid immunization during a pandemic,
and a number of studies have investigated and reported on various factors that influenced
HCW pH1N1 immunization behaviour. Although numerous publications have reported on
various reasons, attitudes, beliefs, knowledge gaps, and predictors relating to HCW pH1N1
vaccination, no formal review of this literature presently exists. Therefore, this systematic
review examines key factors reported to have influenced pandemic influenza immunization
among HCWs from different geographic regions during the 2009/2010 influenza pandemic.
Methods: A comprehensive review of HCW pH1N1 vaccination literature (MEDLINE,
PubMed, EMBASE, PsycINFO, CINHAL, AMED, Cochrane Library, ProQuest, and grey
literature sources) published between January, 2005 and December, 2011, was conducted.
Factors reported to be influential in HCW pH1N1 vaccine uptake and refusals were coded
into the appropriate HBM constructs.
Implications: This systematic review aims to enrich the current body of scientific literature
on HCW pH1N1vacciantion, and thereby inform the design and development of future
influenza campaigns and pandemic planning processes
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2.3.2 - Qualitative analysis of HCW reported reasons for pH1N1 and 2008/2009 sINFLU
vaccination (data collected by the HCW-pH1N1 study)
The analysis of qualitative data may provide additional insight into why HCWs choose to
receive or to not receive influenza vaccination, independent of quantitative analysis. Based
on this rationale, the HCW-pH1N1 study collected qualitative information on motivators and
barriers influencing HCW vaccination behaviours from a multi-professional sample of
HCWs.
Objective: To present a qualitative account of HCW reported motivators and barriers having
an impact on influenza vaccination, in pandemic and non-pandemic settings.
Rationale: Much of the existing research on HCW pH1N1 vaccination focuses on the
quantitative analysis of factors predictive of vaccination behaviour, and qualitative research
in the area is limited. Qualitative research can provide information on HCW worldviews,
values, perceptions, beliefs, rationales, and assumptions regarding vaccination to provide a
more comprehensive picture of HCW influenza vaccination.
Methods: A content analysis TOP THREE qualitative reasons provided by the HCWs for 1)
pH1N1 vaccine uptake and avoidance, and 2) 2008/2009 sINFLU vaccine uptake and
avoidance. The systematic review (Part I) provided the basis for the development of the
coding scheme of the content analysis.
Implications: The qualitative analysis of HCW reported vaccination barriers and motivators
can lead to the development of vaccination campaigns and pandemic response processes that
better promote key motivators and resolve key barriers to HCW influenza vaccination and
resolve key vaccination barriers in HCW populations.
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2.3.3 (Analysis A and B) - Quantitative analysis of factors predictive of HCW pH1N1 and
2008/2009 influenza vaccination (data collected by the HCW-pH1N1 study)
HCW-pH1N1 study surveyed a multi-professional sample of hospital based HCWs to
establish HCW attitudes and beliefs towards pH1N1 and sINFLU vaccines by applying the
HBM framework. Information regarding key socio-demographics, influenza risk factors and
past vaccination history was also collected from the study sample. The analysis of this data
can enhance our understanding of HCW influenza vaccination behaviours and better explain
why HCWs chose to receive or not receive influenza vaccination.
Objectives: To examine the broad array of factors (including socio-demographic and
modifiable HCW attitudes and beliefs) that predict actual pH1N1 and self-reported
2008/2009 sINFLU vaccination, through the application of the HBM framework and
regression analysis. Also, to compare factors predictive of HCW influenza vaccination
behaviour in pandemic and non-pandemic settings.
Rationale: Although researchers have previously reported on factors influencing HCW
pH1N1 vaccination and non-vaccination, the majority of this research focuses on the
intention to be vaccinated (as opposed to actual vaccination status) and neglects to
investigate the impact of modifiable HCW attitudes and beliefs on vaccination and nonvaccination behaviour. Additionally, much of the existing research has focused specifically
on sINFLU or pH1N1 vaccination separately, as opposed to comparing pandemic and nonpandemic vaccination in the same HCW sample. Therefore, the existing literature may be
limited in its capacity to enhance our understanding of HCW influenza vaccination
behaviours by learning from pH1N1 to inform future vaccination campaigns.
Methods:
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Analysis A: Logistic regression based predictive modeling to identify statistically significant
associations between key socio-demographics and modifiable HCW attitudes and beliefs
towards actual pH1N1 vaccination. The modeling process was informed by the systematic
review (Part I) findings and the modifiable HCWs attitudes and beliefs were derived from
the HBM framework.
Analysis B: Logistic regression based predictive modeling to identify statistically significant
associations between key socio-demographics and modifiable HCW attitudes and beliefs,
with respect to self-reported non-pandemic sINFLU vaccination. The modeling process was
informed by the existing literature and literature reviews on HCW sINFLU vaccination,
while the modifiable HCW attitudes and beliefs were derived from the HBM framework.
Compare modifiable HCW attitudes and beliefs influencing pH1N1 vaccination to those
influencing sINFLU vaccinations.
Implications: The identification of modifiable factors predicting HCW vaccination in
pandemic and non-pandemic settings can inform the future design and implementation of
vaccination campaigns that effectively influence modifiable HCW attitudes and beliefs to
promote behaviour change and improve HCW vaccine coverage.
2.4. Thesis outline
This thesis is presented in a manuscript based thesis format. Each analysis section is
considered an independent analysis and presented as four stand-alone research manuscripts
(Sections 3-6).Additionally, some of the data analysis sections have been adapted from
manuscripts either published or submitted for publication consideration in peer reviewed
journals.
Section 1 provides a background and introduction to the study, and Section 2 offers
an overview of the thesis project and briefly describes each data analysis section. Section 3
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is a systematic literature review of factors influencing HCW pH1N1 influenza vaccination,
Section 4, focuses on qualitative content analysis of HCW provided reasons for personal
pH1N1 and sINFLU vaccination and non-vaccination decisions, Section 5 investigates
factors predictive of HCW pH1N1 vaccination during the 2009/2010 pandemic influenza
season, and Section 6 investigates factors predictive of 2008/2009 sINFLU vaccination.
Section 7 focuses on the comparison of factors predicting vaccination in pandemic and nonpandemic settings, as well as provides an overall discussion of the key findings, limitations,
and implications of this research

2.5. Author’s role in the HCW-pH1N1 Study
Although she was not one of the primary investigators of the HCW-pH1N1 study, the author
of this thesis has been involved with the all stages of study, from concept to dissemination of
study’s findings. She was involved in the initial grant application and study questionnaire
development processes, and once funding was secured, she took on the role of the study’s
research coordinator. As the HCW-pH1N1 coordinator, she played a key role in 1) liaising
with TOH-OCHS and TOH-administration, 2) leading all data collection and data entry
processes, 3) preforming data checking and data analysis activities, 4) drafting conference
abstracts/posters, and 5) authoring manuscripts.
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3.0. Factors influencing pandemic influenza vaccination of healthcare workersA Systematic Review (Adapted from manuscript Published in Vaccine. 2012 Jul
6;30(32):4733-43. Epub 2012 May 27)

3.1. Abstract
Introduction: Maintaining the health and availability of healthcare workers (HCWs) is an
essential component of pandemic preparedness. A key to protecting HCWs during the H1N1
pandemic was influenza vaccination. Numerous researchers have reported on factors
influencing H1N1 vaccination behaviour in various HCW groups. This systematic review
aims to inform future influenza vaccine interventions and pandemic planning processes via
the examination of literature in HCW H1N1 vaccination, in order to identify factors that are
(1) unique to pandemic influenza vaccination and (2) similar to seasonal influenza
vaccination research.
Methods: We conducted a comprehensive review of literature (MEDLINE, PubMed,
EMBASE, PsycINFO, CINHAL, AMED, Cochrane Library, ProQuest, and grey literature
sources) published between January 2005 and December 2011 to identify studies relevant to
HCW pH1N1 vaccine uptake/refusal (i.e vaccination/non-vaccination)
Results: 20 publications sampling HCWs from different geographic regions are included in
this review. H1N1 vaccine coverage was found to be variable (9-92%) across HCW
populations, and self-reported vaccine status was the most frequently utilized predictor of
pandemic vaccination. HCW were likely to accept the H1N1 vaccine if they perceived, (1)
the H1N1 vaccine to be safe, (2) H1N1 vaccination to be effective in preventing infection to
self and others (i.e. loved ones, co-workers and patients), and (3) H1N1 was a serious and
severe infection. Positive cues to action, such as the access of scientific literature, trust in
public health communications and messaging, and encouragement from loved ones,
17

physicians and co-workers were also found to influence HCW H1N1 uptake. Previous
seasonal influenza vaccination was found to be an important socio-demographic predictor of
HCW vaccination. Factors unique to HCW pandemic vaccine behaviour are (1) lack of time
and vaccine access related barriers to vaccination, (2) perceptions of novel and rapid
pandemic vaccine formulation, and (3) the strong role of mass media on vaccine uptake.
Conclusion: Many of the factors that influenced HCW pandemic vaccination decisions have
previously been reported in seasonal influenza vaccination literature, but some factors were
unique to pandemic vaccination. Future influenza vaccine campaigns should emphasize the
benefits of vaccination and highlight positive cues to vaccination, while addressing
vaccination barriers in order to improve vaccine coverage among HCW populations. Since
pandemic vaccination factors tend be similar among different HCW groups, successful
pandemic vaccination strategies may be effective across numerous HCW populations in
pandemic scenarios
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3.2. Introduction
Vaccination of healthcare workers (HCWs) against influenza is an established mode
of infection control in healthcare settings.9,12,14,16 The immunization of HCWs against H1N1
was especially important during the 2009/2010 influenza pandemic.19,28 At pandemic onset,
the World Health Organization (WHO) recommended the prioritized and rapid immunization
of HCWs against the influenza strain H1N1 as a means of protecting the integrity of healthcare systems and national infrastructure.17,18 Health authorities of many countries adopted
WHO recommendations and the prioritized immunization of HCWs against pandemic H1N1
(pH1N1) was decided to be an integral component of pandemic preparedness processes
throughout the globe.17,18,28
pH1N1 provided researchers the opportunity to explore influenza vaccination when a
specific group is targeted for rapid immunization during a pandemic, and a number of studies
have investigated various factors that influenced HCW pH1N1 immunization behaviour.
Although numerous publications have reported on various reasons, attitudes, beliefs,
knowledge gaps, and predictors relating to pH1N1 immunization in HCW populations, no
formal review of this literature presently exists. Therefore, this systematic review examines
key factors reported to have influenced pandemic influenza vaccination among HCWs from
different geographic regions during the 2009/2010 influenza pandemic.
Theories of health behaviour offer researchers a theoretical framework to understand
factors relating to specific health behaviours, including vaccination behaviours.23-26 In recent
years, the Health Belief Model (HBM) (Rosenstock, 1966) has provided a valuable
theoretical framework for understanding factors that influence seasonal influenza (sINFLU)
vaccine vaccination in a variety of populations.22,24,26, 27 In fact, the HBM constructs have
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been especially robust in explaining influenza vaccination decisions in HCW populations
21,22,26,29

According to this theory, influenza vaccination can be understood by way of 5 key
constructs:
(1) perceived barriers to accepting vaccination
(2) perceived benefits of accepting vaccination
(3) perceived susceptibility to influenza infection
(4) perceived severity of influenza infection, and
(5) cues to action (i.e. internal and external stimuli that serve as motivators for
vaccination).
Research has demonstrated the utility and validity of the HBM constructs in predicting
seasonal influenza vaccine uptake, thus suggesting that these constructs will also explain
pH1N1 vaccination.21,22,30 As such this review uses the five HBM constructs to better
understand the factors that directed HCW influenza vaccination behaviours during the H1N1
pandemic. Additionally, predictive factors that are not fully explained by the HBM
paradigm, such as socio-demographic characteristics, will also be identified to further
understand and inform the future delivery of influenza vaccination among HCWs.
Better understanding of the factors influencing influenza vaccination can lead to the
development of more effective interventions with improved vaccine coverage. Much like
previous reviews focusing on HCW seasonal influenza vaccination behaviour, this
systematic review aims to inform the design and development of future influenza
immunization campaigns and pandemic planning processes via the investigation of factors
that influenced HCW pandemic influenza immunization. To achieve this goal we intend to
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determine factors unique to pandemic influenza vaccination and factors congruent with
previous seasonal influenza vaccination research using the HBM.
3.3. Material and Methods
3.3.1 Literature search strategy
Bibliographic databases and electronic data sources were searched using a predefined literature search strategy (refer to Appendix sections B1and B2 for search terms and
sample search strategy); the following data sources were searched to identify relevant
publications: MEDLINE, PubMed, EMBASE, PsycINFO, CINHAL, AMED, and Cochrane
Library, Select conference papers (ProQuest Conference Papers Index), dissertations and
theses (ProQuest Dissertations and Theses) databases, and websites of various public health
authorities were hand searched based on keyword searches to identify additional grey
literature of relevance (Sep-Dec 2011). Finally, the reference sections of all articles included
in this review were scanned to identify additional publications of interest that may not have
been captured by the database search.
3.3.2 Study selection
Following de-duplication, the titles and abstracts of all identified publications were
screened by a reviewer (CP) for relevance. All publications remaining after the initial screen
were independently screened by two reviewers (CP & RP) using the study selection criteria
to establish final inclusion in the review. Only the second screening process was duplicated
as a method of minimizing selection bias, and differences in agreement were resolved by
consensus after discussion.
The study selection criteria applied during the study selection process is as follows,
Population: Healthcare workers were defined to be all individuals employed in a healthcare
setting, including persons who provide direct patient care (e.g. physicians, nurses, and allied
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HCWs), as well as persons who indirectly support health services (e.g. healthcare
administration and support staff). Study populations that were not composed exclusively of
HCWs were included in the review if immunization rates and factors relating to
immunization are reported separately for HCW subgroups.
Intervention: This review is limited to studies that focused on pH1N1 influenza
immunization during the 2009/2010 pandemic; a distinction between adjuvant and nonadjuvant vaccine types is not made.
Comparator: pH1N1 influenza immunization acceptance is compared to pH1N1 influenza
immunization rejection (or non-vacciantion). Only actual vaccination behaviour (i.e.
vaccination and non-vaccination) are considered while intentions towards vaccination and
non-vaccination are excluded.
Outcomes of interest: includes all factors, such as key reasons, beliefs, attitudes, behaviours,
knowledge gaps, and socio-demographic predictors found to be important in HCW pH1N1
vaccination or non-vaccination All study reported outcomes are considered factors relevant
in pH1N1 vaccination and non-vaccination if they demonstrate statistical significance (pvalue <0.05) or are reported in high frequency (> 30% frequency) by the study population of
interest.
Study design: The review includes observational, non-interventional (e.g. cross-sectional
surveys, mixed methods, and semi-structured interviews) studies.
This review is limited to English language articles published between January 1st, 2005 and
December 1st, 2011. Duplicate publications that report similar findings from the same study
or dataset are only included in the review once, in such cases only the most recent
publication was selected and included in the review
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3.3.3 Data extraction and coding
One reviewer (CP) extracted data from all included studies using standardized data
extraction forms (refer to Appendix section B3 for a copy of the data extraction form) while
the secondary reviewer (RP) cross referenced all extracted data with each publication’s full
text for accuracy and completeness. When there was a conflict of interest due to authorship
(i.e. Corace et al.) the secondary reviewer (RP) assumed the role of the primary reviewer and
extracted data from the publication, and the other reviewer (CP) cross-referenced the
extracted data.
The primary aim of the data extraction process was to capture the entire range of
behavioural and socio-demographic factors that influenced HCW pH1N1 vaccination
throughout the pandemic. All factors reported to be influential in HCW pH1N1
immunization outcomes were coded into five major categories using the HBM constructs.
This classification strategy stems from previous research in seasonal influenza vaccination
behavioural determinants.21 Additionally, statistically significant predictors of HCW pH1N1
immunization status that are not fully defined by the HBM, such as socio-demographic
factors, were also identified.
A log of all study selection, data extraction, and coding process by both reviewers
was maintained to ensure transparency and consistency. All review procedures were based
on PRISMA guidelines.31
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3.4. Results
An overview of the literature search results and study selection process is provided in
Figure 2.1. The literature search of all data sources yielded a total of 375 publications, and
following the removal of exact duplicates 229 articles remained (refer to Appendix section
B4 for a complete list of screened publications). During the initial round of screening, a total
of 172 citations were removed by the primary reviewer (CP). The most frequent reasons for
study exclusion during the primary screen include subjective reports or commentaries
regarding the pandemic that do not refer to a particular study, studies that investigate noninfluenza or seasonal influenza immunization, as well as non-HCW study populations (i.e.
pregnant women, patients). The remaining 57 articles were separately screened by both
reviewers during the secondary screen, and an additional 37 publications were excluded by
the application of inclusion criteria. The most frequent reasons for study exclusion at this
phase are studies relating to pandemic vaccine effectiveness, efficacy, or adverse events, and
the use of pH1N1 vaccine intention as the outcome of interest. The level of agreement
between the two reviewers (CP & RP) following the secondary round of screening was 95%.
Following discussion 100% agreement was achieved by consensus between the reviewers.
Information extracted and coded by the primary reviewer was cross-referenced
against the against each publication’s full-text by the secondary reviewer for accuracy and
completeness. No significant discrepancies were identified.
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Figure 3.1: Overview of study selection
Studies Identified by electronic database search (n= 372)
EMBASE n=193
PubMed n=90
Medline n=69
CINHAL n=13
ProQuest
Dissertation and Thesis n=4
Conference Papers Index n=3
Limits: English language articles, published after January 2005, Title
and Abstract search

Studies Identified from Reference list of included articles* (n=3)

Exact Duplicates Excluded (n=146)

Initial Abstract Screen (n=229)

Articles Excluded (n=172)
Subjective Reports/Commentaries n=58
Non HCW populations n=59
Non-Influenza vaccination n=19
Vaccine decision aids, effectiveness or AE n=9
Surveillance Reports n=7
Seasonal Influenza immunization n=8
Publications utilizing the same study dataset to
report similar findings n=5
Case studies n=4
Non-English Publications n=3

Secondary Full-text Screen (n=57)

Articles Excluded (n=37)
Seasonal Influenza immunization n=4
Vaccination Intention n=19
Not looking at vaccination (i.e vaccine decision
aids, effectiveness or AE n=13)
Publications utilizing the same study dataset to
report similar findings n=1a

Articles included in Review (n=20)
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3.4.1 Study characteristics
20 publications consisting of 16 scientific journal articles, 2 peer-reviewed abstracts,
1 letter to the editor, and 1 research note are included in the review (Table 2.1). Of the
included studies, 3 were conducted in North America, 7 in Europe, 7 in Middle Eastern
regions, 1 in China, and 2 studies investigated pH1N1 vaccination among HCWs of different
regions. In these two studies, Blasi et al. sampled HCWs belonging to international scientific
group and Chor et al. sampled HCW groups from the United Kingdom, Singapore, and Hong
Kong.32,33 Although the exact definition of HCW varied between studies, most study
populations were found to be representative of staff in hospital care settings (clinical and
nonclinical staff) with and without direct patient contact. A study by Amodio et al.
specifically focused on post-graduate medical residents from an Italian university hospital,
while Opstelten et al. surveyed Dutch general practitioners.34, 35
This review focused on actual vaccination rather than the intention to be vaccinated.
Therefore all of the studies included in the review were conducted after the launch of
2009/2010 pH1N1 immunization campaigns in each respective HCW population. The data
collection periods of interest range from October 2009 to August 2010. The majority of
studies relied on self-reported immunization status of HCW participants. Only the studies by
Kraut et al. and Corace et al., both of which were conducted in Canada, report the
verification of self-reported immunization status with administrative pandemic vaccination
records.36-38 Overall pH1N1 vaccination rates were found to be highly variable across study
samples, ranging from 9% to 92%. Key factors reported to be predictive of pandemic
vaccination were coded into the HBM 5 constructs
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Table 3.1: Overview of study characteristics as reported by each study included in the review
Author

Region

Study Design

Data Collection Period

HCW population

Sample
Size (n)

H1N1 vaccine
coverage

Saudi Arab

Cohort Study

Hajj 2010 (approx. Oct
2009)

HCWs and security servicing
Hajj Pilgrims

42

34%

Alkuwari et al., 2011p

Arab
Emirates

Cross-Sectional

March-April 2010

Nurses & Physicians

625

13%

Amodio et al., 2011p

Italy

Cross-Sectional

Sep-Oct 2010

Post-graduate Medical
Students

202

42%

Blasi et al., 2011n

Global

Cross-Sectional

Dec 2009-Jan 2010

Medical society members

1334

65%

Chor et al., 2011p

HK, SG, &
UK

Cross-sectional

Jan-April 2010

Physicians, Nurses & Allied
HCWs

2100

13% HK
36% SG
41% UK

Corace et al., 2011a

Canada

Cross-Sectional

July-Aug 2010

All Hospital staff

3260

87.3%

Hakim et al., 2011p

USA

Cross-Sectional

July-Aug 2010

All Hospital staff

2036

61%

Turkey

Focus Group

Nov 2009

Primary HCWs

33

Variable

Canada

Cross-Sectional

Fall 2010

All Hospital staff

2376

100%

Netherlands

Cross-Sectional

Feb 2010

GPs and GPs in training

670

92%

France

Cross-Sectional

Not reported

Pharmacology Staff

83

46%

Spain

Cross-Sectional

Not reported

All Hospital Staff

3126

22%

Turkey

Cross-Sectional

Nov-Dec 2009

All Hospital staff

300

13%

China

Cross-sectional

Jan 2010

Staff of Respiratory wards

1657

25%

Turkey

Cross-sectional

Nov 2009

All provincial HCW

1691

35%

Stavroulopoulos et al.,
2010p

Greece

Cross-Sectional

Not reported

All Dialysis Center staff

34

9%

Tagajdid et al., 2010l

Ahmed et al., 2011p

Hidiroglu et al., 2010p
Kraut et al., 2011

P

Opstelten et al., 2010p
Prevost et al., 2010

a

Sanchez-Paya et al.,
2011p
Savas et al., 2010p
Seale et al., 2011p
Sevencan et al., 2011

p

Morocco

Cross-sectional

Jan-Feb 2010

All Hospital staff

1002

22%

p

France

Cross-Sectional

Nov 2009-Feb 2010

All Hospital staff

532

36%

Torun et al., 2010p
Virseda et al., 2010p

Turkey
Spain

Cross-Sectional
Cross-Sectional

Dec 2009
Oct 2010

All Hospital staff
All Hospital Staff

718
527

23%
16%

Tanguy et al., 2011

p

Scientific Journal Publication

a

Conference Abstract lLetter to the editor nResearch Note, HK (Hong Kong), SG (Singapore), UK (United Kingdom)
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.
3.4.2 Summary of Study Findings
Factors reported to be influential in HCW pH1N1 immunization outcomes were
coded into five major categories using the HBM constructs (Table 2.2a-c). The total number
of publications that identify these factors as being important to HCW pandemic influenza
vaccination was tabulated and organized according to HBM constructs (Table 2.3).
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Table 3.2a. Factors reported to be important in HCW pandemic influenza vaccination based on Health Belief Model (HBM)
constructs
Ahmed et al.
Perceived Barriers
Vaccine Safety
Vaccine Related Adverse Effects
Vaccine was Developed Rapidly
Vaccine Effectiveness or
Efficacy

Amodio et al.

*
*

Blasi et al.

Chor et al.

*
*

*

Corace et al.

Hakim et al.

*
*

*

Perceived Benefits
Vaccine will Protect Self
Vaccine will Protect Loved
Ones
Vaccine will Protect Patients

*
*

Perceived Susceptibility
Risk of pH1N1 Infection
Immunity via Previous Exposure

*

*

*

*

*

*

*

*

*

*

*

Perceived Severity
Seriousness of pH1N1
Cues to action
Mass Media
Access of scientific information
Public Health Authorities
Physicians
Co-workers and Supervisors
Political/Public Figures
Loved Ones

Alkuwari et al.

*

*

*
*
*

*

*
*

*

*
*
*
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Table 3.2b. Factors reported to be important in HCW pandemic influenza vaccination based on Health Belief Model (HBM)
constructs
Hidiroglu et al.
Perceived Barriers
Vaccine Safety
Vaccine Related Adverse
Effects
Vaccine was Developed Rapidly
Vaccine Effectiveness or
Efficacy

Perceived Severity
Seriousness of pH1N1
Cues to action
Mass Media
Access of scientific information
Public Health Authorities
Physicians
Co-workers and Supervisors
Political/Public Figures
Loved Ones

Opstelten et al.

Prevost et al.

Sanchez-Paya et
al.

Savas et al.

Seale et al.

*
*

*

*

*

*

*

*

*

*
*

*

*
*

*

Perceived Benefits
Vaccine will Protect Self
Vaccine will Protect Loved
Ones
Vaccine will Protect Patients
Perceived Susceptibility
Risk of pH1N1 Infection
Immunity via Previous
Exposure

Kraut et al.

*

*
*

*

*
*

*

*
*

*

*

*
*
*

*

*

*

*
*
*
*

Table 3.2c. Factors reported to be important in HCW pandemic influenza vaccination based on Health Belief Model (HBM)
constructs
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Sevencan et al.
Perceived Barriers
Vaccine Safety
Vaccine Related Adverse Effects
Vaccine was Developed Rapidly
Vaccine Effectiveness or Efficacy
Perceived Benefits
Vaccine will Protect Self
Vaccine will Protect Loved Ones
Vaccine will Protect Patients
Perceived Susceptibility
Risk of pH1N1 Infection
Immunity via Previous Exposure
Perceived Severity
Seriousness of pH1N1
Cues to action
Mass Media
Access of scientific information
Public Health Authorities
Physicians
Co-workers and Supervisors
Political/Public Figures
Loved Ones

*
*
*
*

Stavroulopoulos et al.

*

Tagajdid et al.

*
*

*
*

*
*

*
*
*

*

*

Torun et al.

*

*

*

Tanguy et al.

Virseda et al.

*

*
*

*

*

*

*

*
*
*

*
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Table 3.3: Number of publications identifying factors relevant to HCW pandemic influenza
vaccination based on Health Belief Model (HBM) constructs
Health Belief Model (HBM) constructs

Number of PublicationsA

Perceived Barriers
Vaccine Safety

6

Vaccine Related Adverse Effects

11

Vaccine was Developed Rapidly

7

Vaccine Effectiveness or Efficacy

7

Perceived Benefits
Vaccine will Protect Self

9

Vaccine will Protect Loved Ones

7

Vaccine will Protect Patients

7

Perceived Susceptibility
Risk of pH1N1 Infection

9

Immunity via Previous Exposure

2

Perceived Severity
Seriousness of pH1N1

9

Cues to Action
Mass Media

6

Access of scientific information

3

Public Health Authorities

6

Physicians

2

Co-workers and Supervisors

3

Political/Public Figures

2

Loved Ones

2

A,

demonstrate statistically significant (p-value <0.05) associations with pandemic influenza vaccination or are
reported in high frequency (<30% frequency) by the study population of interest
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3.4.2a Perceived barriers to pH1N1 vaccination
Pandemic vaccine safety and vaccine related adverse effect: Perceptions relating to pH1N1
vaccine safety and the risk of vaccine induced adverse effects are the major barriers to
pandemic vaccination among HCWs.32,33,37-47 These two concepts are the most cited reasons
for HCW non-vaccination.32,33,37-47. For the majority of included studies, attitudes and beliefs
relating to vaccine safety and vaccine related side effects demonstrate statistically significant
differences among HCWs who accepted vs. HCWs who did not accept the vaccine. A study
by Torun et al. reports 81.3% vaccine acceptors believed that the pandemic vaccine was safe
while only 33.9% of HCWs not vaccinated against the pandemic vaccine agreed with the
same statement.47 Similarly, Alkuwari et al. found a higher proportion of non-vaccinated
HCW (49.5%) worry that adverse effect reports about the pH1N1 vaccine are accurate, in
comparison to vaccine acceptors (24%).39 Additionally, non-vaccinated HCW either
overestimated or did not know the true incidence of pandemic vaccine related adverse events
like Guillain-Barré, when compared to HCWs who accepted the vaccine.33 A study by Savas
et al. measured HCW anxiety during the 2009/2010 pandemic vaccine campaign using the
STAI (State Trait Anxiety Inventory) questionnaire.42 This study found state anxiety levels, a
measure of anxiety at the moment of scoring, to be higher among HCWs who assumed the
vaccine to be unsafe.42 Such levels of anxiety were also found to be significantly higher
among HCWs who did not rely on the pandemic vaccine and therefore did not become
vaccinated.42
Rapidity of pandemic vaccine development: The perception that an accelerated pandemic
vaccine authorization process lead to compromises in vaccine safety emerges as another key
barrier to non-vaccination in a number of studies.32, 41, 43-45, 48, 49 A qualitative, focused group
based study by Hidiroglu et al. finds that some HCWs felt the pandemic vaccine underwent
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an accelerated testing and authorization processes to ensure timely vaccine allocation.48 The
belief of rapid vaccine development was also resonate within an international sample of
HCWs, who also report that the rate at which the pH1N1 vaccine was developed was too
quickly and cite this to be a major reason for not having pH1N1 vaccination.32 In this study,
perceptions of speedy vaccine development are reported to be a major reason for pandemic
vaccine refusal as frequently as concerns regarding vaccine related side effects.32

Pandemic vaccine will NOT be effective or efficacious: Perceptions of pandemic influenza
vaccination not being an adequate mode of preventing H1N1 infections or protecting against
H1N1 infections are additional barriers to vaccination.38, 39, 42-44, 47, 50 Many HCW groups
report limited vaccine efficacy or vaccine effectiveness as one of their major reasons for nonvaccination.38, 39, 42-44, 47, 50 Alkuwari et al. states 53% of unvaccinated HCWs reported doubts
about the pandemic vaccine to be a major reason for non-vaccination, and vaccine
effectiveness is report to be a concern among 72.6% of unvaccinated participants.39 This
study also finds HCWs who disagreed about the pandemic vaccine’s efficacy were 0.2 (0.090.44) times less likely to be vaccinated than HCWs who agreed the pandemic vaccine was
effective.39 Studies by both Seale et al. and Torun et al. report statistically significant
differences in attitudes towards vaccine effectiveness among HCWs who did and did not
accept the pandemic vaccine.43,47 Savas et al. report similar finding and state that HCWs
who found the pandemic vaccine to be protective were 4.89 (3.19-7.50) times more likely to
become vaccinated than those who did not.42 Furthermore, 55.7% of this HCW population
state not believing in the pandemic vaccine’s protectiveness as a key factor which was
influential in their decision to remain unimmunized.42
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3.4.2b Perceived benefits of pH1N1 vaccination
Pandemic vaccine will protect self: Belief in the vaccine’s ability to specifically protect the
HCW (self) emerges as an important benefit of vaccination. Personal or self-protection from
pH1N1 infection through vaccination was a popular motivator for vaccination in many of the
included HCW samples.35, 37-40, 44, 46, 50, 51 Hakim et al. report 85.9% of HCWs who received
the pandemic vaccine agreed that the influenza vaccine will reduce their personal risk of
getting sick, which was also the most commonly cited reason for pandemic vaccination.40
The perception of vaccination leading to reduced personal risk of pandemic influenza
infection was also reported to be an important reason for becoming vaccinated by Dutch
general practitioners (GP) and GPs in training.35 Among HCWs surveyed by Virseda et al.
and Sanchez Paya et al. self-protection is the most frequently mentioned reason for receiving
the pandemic vaccine.50, 51

Pandemic vaccine will protect loved ones (e.g. family and friends) and colleagues: HCWs
who perceived the vaccine to be protective or reduce the risk of infection in not only
themselves, but also among their family members and friends, or even co-workers were also
more likely to become vaccinated.35,37,38,40,46, 50,51 A survey of a Pharmacology department by
Prevost et al. report one of the main motivators for becoming vaccinated against pandemic
influenza to be having people who are at risk of influenza in the HCW’s social circle.41
Along with pandemic vaccination and non-vaccination, Kraut et al. was also interested in
exploring differences in attitudes and beliefs among HCWs who routinely become
immunized against seasonal influenza.38 This study finds HCWs who received the pandemic
vaccine cite protection of family members to be an important motivator for pandemic
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vaccination, regardless of previous seasonal influenza vaccination history.38 In a study
which surveys HCWs from three different populations in three different countries states, 2530% of HCWs from the United Kingdom and Hong Kong report they got vaccinated because
they did not want to transmit the infection to others.33

Pandemic vaccine will protect patients: Patient protection and/or patient safety via HCW
vaccination is another key motivator for HCW pandemic immunization. Most vaccinated
HCWs recognize protection of patients from pandemic influenza as a result of their
vaccination to be a benefit of becoming vaccinated.35,37, 38, 40, 46, 47, 50, 51 For instance, Torun et
al. notes the belief that HCWs have a professional obligation to be vaccinated because of
their role in patient care was the strongest independent predictor of vaccine acceptance in
their HCW sample.47 Virseda et al. also demonstrate patient protection to be a key reason for
pandemic vaccine acceptance in another sample of hospital HCW staff.50 Similarly GPs and
GP-trainees from the Netherlands also list reduced risk to patients, reported at 82% in GPs
and 88% in GP-trainees, to be their primary motive for pandemic vaccination.35 In contrast,
HCWs who remained unvaccinated against pandemic influenza seem to be unaware of the
possible health risk they pose to their patients by remaining unvaccinated.48 Hidiroglu et al.
notes that these HCWs seemed to assess the need for vaccination based on individual risk
and not of possible patient care benefits.48

3.4.2c Perceived susceptibility
Risk of pH1N1 influenza infection: HCWs who perceived the likelihood of pH1N1 infection
to be high were more likely to become immunized against the infection, whereas HCWs who
perceived themselves to not be at risk of pandemic influenza infection were less likely to
become immunized.33, 34, 37-39, 44, 47, 48 Many vaccinated HCWs felt that they were at an
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increased risk of pH1N1 infection because of their professional role and work
environment.34, 38 For instance, pH1N1 vaccinated post-graduate medical residents working
in a hospital setting, were 1.38 (1.08-1.75) times more likely to consider themselves a part of
a high risk group for developing influenza, in comparison to their colleagues who were not
vaccinated against pH1N1.34 Furthermore, Torun et al. state non-vaccinated HCWs were
most likely report being “not at all anxious” about a personal infection with pandemic
influenza.47

Immunity from pandemic influenza infection due to previous exposure: Among a few HCW
groups, individuals who perceived themselves to have been previously exposed to the H1N1
virus and therefore believe they were less susceptible to re-infection were more likely to
remain unvaccinated.32, 35 Opstelten et al. report 30% of non-vaccinated GPs state their
rational for non-vaccination to be the belief that they are protected against influenza as a
result of frequent professional exposure to the virus.35 An international sample of HCWs
also report previously having the pH1N1 flu as an important reason for not being
vaccinated.32

3.3.2d Perceived severity
Severity or seriousness of pH1N1 influenza infection: HCWs who perceived pH1N1 to be
either a severe or a fatal infection were more likely to be vaccinated against it.39, 42, 44 The
belief that pH1N1 is a more serious infection than the seasonal flu was another key factor for
pandemic vaccination, especially among HCWs who were not vaccinated against seasonal
influenza but accepted the pandemic vaccine.38, 41 For example, in a group of Chinese HCWs
surveyed by Seale et al. stated their perceived threat of pH1N1 infection (4.6) to be the
greater than that of seasonal influenza (3.2) or avian influenza (2.2).43
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In contrast HCWs who did not consider pH1N1 to be a fatal disease cited this to be a
key reason for non-vaccination.32, 38, 44, 48, 49 According to Sevencan et al. non-vaccinated
HCWs were more likely to agree H1N1 was a disease that was not as dangerous as it was
proposed to have been during the pandemic.44 While the group of HCWs who participated in
the focus group study are said to have assessed the severity of pandemic influenza based on
the low number of pH1N1 case fatalities that were reported at the time and concluded
pH1N1 was only serious among those with “poor” immune systems and pandemic influenza
was not more serious than seasonal influenza.48

3.4.2e Cues to action (i.e. situational factors)
Mass media: Many of the studies included in the review report mass media had an inhibitory
effect on pH1N1 immunization in HCWs.42, 44, 45, 47, 48, 52 Ahmed et al. suggested misleading
media reports may have led to HCWs deciding other preventative measures, such as frequent
hand washing and eating citrus fruit were equally as protective as immunization.52 These
beliefs may have played a role in HCW non-vaccination behaviour. Torun et al. also report
HCWs who exclusively relied on the media for pandemic influenza related information were
less likely to become immunized or recommend immunization to their patients.47 These
HCWs also stated media had exaggerated the pandemic influenza situation.47 Finally,
although it was not well tested among many of the included HCW samples, a focus group
study suggests the internet and social media may have also had the capacity to act as an
external cue to action among some HCWs.48

Access of scientific literature and information sources: Although media reports and mediarelated conspiracy theories had a negative impact on HCW vaccination, evidence-based
scientific literature enhanced HCW vaccine coverage 34,47,48 Scientific reports had a positive
38

influence on HCW vaccine acceptability and HCWs who report accessing scientific literature
were more likely to have positive associations to pH1N1 vaccination in comparison to nonvaccinated HCWs.47, 48 In addition to the reference of scientific reports, accurate knowledge
about the MF59 adjuvant and its ability to enhance immunogenicity among post-graduate
medical residents was also implicated in pH1N1 vaccination (OR 2.06 (1.14-3.72)).34.

Trust in public health authority communications: When compared to vaccinated HCWs,
HCW with the belief or attitude that the WHO over-exaggerated or over-estimated the
impact of the H1N1 pandemic were 0.45 (0.21-0.97) times less likely to be vaccinated.39
Amodio et al. find HCWs who report recommendations of Health Minister/scientific sources
as their main informative source for the vaccine were 4.69 (2.1-10.49) times more likely to
report pandemic vaccination in comparison to HCWs who do not report pandemic
immunization.34 Additionally, Sevencan et al. find HCWs who had negative attitudes about
the Ministry of Health’s response to the pandemic and perceived pH1N1 public health
responses to be inconsistent and insufficient were 0.36 times less likely to become
vaccinated when compared to HCWs who received the vaccine.44 In the same study HCWs
who believed the Ministry of Health to have had convenient, positive, successful and reliable
responses to the pandemic were 2.40 (1.89-3.04) times more likely to be vaccinated than
HCWs who remained unvaccinated.44

Person based cues to action (i.e. physician, family members, supervisor, co-workers, or
political figures): Immunization rates were found to be higher among HCWs who believed
that they were more likely to be vaccinated against pH1N1 if their doctor or loved ones (i.e.
friends and family) also endorsed the pH1N1 vaccine.39, 40, 48
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Encouragement from individuals at a HCW’s place of employment, such as
employer, colleagues, and supervisors, was also found to be important external cues to
action.37, 38, 40 Encouragement from such persons is reported to lead to more HCWs receiving
the pH1N1 vaccine. Corace et al finds, that non-vaccinated HCWs were less likely to report
that their supervisors and/or co-workers encouraged them to get vaccinated against the
pandemic (p<.001).37 The vaccination behaviours of various workplace opinion leaders also
influenced vaccination decisions of other HCWs.48 Certain colleagues were deemed to be
opinion leaders by fellow HCW staff if these persons were thought to have had access to the
best quality and most accurate vaccine related information.48 Interestingly, opinion leaders of
physicians were usually reported to be trusted professors, while the physicians themselves
became opinion leaders for other HCWs in non-physician roles.48
Political figures also had an impact on personal vaccination decisions of some HCW
samples. Specifically the Turkish Prime Minister’s refusal to be vaccinated against pH1N1
was found to have had a negative impact on vaccine uptake in some Turkish HCW
groups.42,47 Savas et al., finds 40% of non-vaccinated HCWs stated they did so because of
the Turkish Prime Minister’s personal decision to refuse the pH1N1 vaccine.42

3.4.2f Other factors predictive of HCW pH1N1 immunization behaviour, not fully defined by
the HBM
HCW pH1N1 immunization status was set to be the primary outcomes of interest and
regression analysis was used to identify statistically significant predictors of vaccination
(p<0.05), by a number of studies. These findings were explored in an attempt to identify
additional socio-demographic factors which may have played an important role in HCW
pandemic immunization. A total of 9 studies report the use of regression modeling
techniques in data analysis. 2 of these studies were interested in modeling the intention of a
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HCW to be vaccinated against seasonal influenza during the upcoming influenza season.38, 47
Since this review focuses exclusively on pandemic influenza vaccination and nonvaccination as the primary outcome of interest these two reviews are not discussed further in
this section.
Seasonal influenza vaccination was the most commonly cited predictor of pandemic
influenza vaccination.33, 39, 43, 47, 50 HCWs who report receiving the 2009/2010 seasonal
influenza vaccine or report a past history of seasonal influenza vaccination were more likely
to be vaccinated against pH1N1.33, 50 A variety of health professions/roles also demonstrated
statistically significant associations with pandemic vaccination.33, 43, 47, 50 Specifically being a
physician enhanced the likelihood of pandemic vaccination, while nursing and support staff
roles are at times reported to reduce the likelihood of pandemic vaccination.33, 43, 47, 50 Other
variables found to demonstrate a positive effect on pH1N1 vaccination include allowing
HCW’s children to be vaccinated and recommending pandemic influenza vaccination to
HCW patients.42
3.5. Discussion
The overall objective of this systematic review was to examine factors that influenced
pandemic influenza vaccination among HCW groups from various geographic regions during
H1N1 pandemic utilizing the HBM. We found the majority of factors relating to HCW
pandemic influenza behaviour to be consistent with the HBM constructs of perceived
barriers, benefits, severity, susceptibility and cues to action. In other words, HCWs were
more likely to become vaccinated against pandemic influenza if they: 1) believed the
infection to be highly susceptible and severe, 2) believed the benefits of vaccination
outweighed potential barriers, and 3) were influenced by positive cues to action. These
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findings further support the use of HBM as an appropriate theory for better understanding
HCW influenza vaccination health behaviours in pandemic scenarios.
We also intended for this research to support the development of future influenza
interventions in pandemic and non-pandemic scenarios by identifying factors both consistent
with seasonal influenza vaccination and unique to pH1N1 vaccination. Our findings
demonstrate many of the key factors that influenced pandemic vaccination are similar to
factors determined to be important in HCW seasonal influenza vaccination by previous
reviews.9, 10,53,54 For instance, a literature review of HCW attitudes and beliefs targeting
seasonal influenza vaccination by Hofmann et al. concludes misperceptions regarding:
seasonal influenza risk (i.e. susceptibility), vaccine safety and adverse effects, and the role of
HCWs in influenza transmission to patients to be major barriers to vaccination.53 Another
review of factors predictive of HCW seasonal influenza vaccination by Hollmeyer et al. finds
HCW beliefs in vaccine efficacy and self-protection through immunization to be major
motivators for seasonal influenza vacciantion.54 Similarly to these reviews we also find
HCWs were more likely to become vaccinated against pH1N1 if they had a history of
influenza vaccination, believed the vaccine would be an efficacious mode of protection, and
perceived the influenza infection to be severe.33, 39, 47, 50 We also find HCWs who did not
routinely become immunized against seasonal influenza perceived the pH1N1 vaccine to not
be safe and cause adverse reactions, did not consider influenza vaccines to be either
efficacious or protective and were most likely to avoid the pandemic vaccine.33, 39, 42, 47
These HCWs also believed the pandemic was exaggerated and did not consider themselves,
their patients nor loved ones to be susceptible to pH1N1 infections.35, 37-40 Therefore both
seasonal and pandemic influenza research reveals educating non-vaccinated HCWs about 1)
the true risk of vaccine related side-effect, 2) influenza vaccine effectiveness, 3) the
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importance of protecting self and others through vaccination, and 4) the range of serious
health risks a unvaccinated HCW can pose to themselves, their loved ones and patients can
improve influenza vaccination.
A variety of cues to action are also found to have been important in HCW pandemic
and seasonal influenza vaccination.21, 53, 54 HCW vaccination behaviour is found to be
influenced by numerous external cues, in both seasonal and pandemic influenza research
alike.21, 53, 54 In our review, we find encouragement from numerous sources, such as HCW
family, colleagues, supervisors, and physicians had a positive impact on pandemic influenza
vaccination.38-40 Therefore, it may be important for various positive cues to vaccination be
highlighted in future influenza vaccine related interventions. Furthermore, establishing a
culture of influenza vaccine promotion in the workplace, that is characterized by strong proimmunization messaging from staff physicians, supervisors, co-workers and other opinion
leaders can also enhance increase vaccine coverage among healthcare settings.
Along with the similarities there are a number of factors that are unique to HCW
pandemic influenza behaviour. The battery of factors influencing HCW pandemic influenza
vaccination did not include time or access to the vaccine. In contrast, inconvenient access
and lack of time have often been reported by HCWs to be important reasons for not being
vaccinated against seasonal influenza.53, 54 Since this was not the case with the pandemic, it
may be appropriate to assume that most HCW populations had sufficient time and access to
the vaccine and logistical barriers were mitigated within pandemic vaccine campaigns.
Therefore, it may be worthwhile to mimic the pandemic vaccine campaign roll-out process
for future seasonal influenza campaigns to diminish accessibility and time-sensitive barriers
to vaccine uptake.
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The belief that the pandemic vaccine formulation was novel and rapidly developed is also
unique to the pH1N1 vaccine. In fact the vast majority of HCW groups reviewed report not
being vaccinated against pH1N1 because of perceptions linked to rapid vaccine development
and rapid vaccine authorization process.32, 41, 43-45, 48, 49 Many non-vaccinated HCWs
considered the pandemic vaccine to be less safe than the seasonal vaccine and cited this to be
a major barrier to vaccination.32, 41, 43, 45 Such findings suggest that many HCWs may have
been confused and sceptical about the pandemic influenza vaccine development and
manufacturing processes either because of limitations in available knowledge or
misinformation. Improved education and clear communication of influenza vaccination
development, formulation, authorization, and safety among HCWs may improve future
influenza vaccine coverage.
Media was found to have played an important role in pandemic non-vaccination of
HCWs.42, 44, 45, 47, 48, 52 However, the inhibitory effects of mass media on HCW vaccination
appears to be absent in seasonal influenza vaccination literature. Many non-vaccinated
HCWs report using mass media as their primary source of information about pH1N1, and
some HCWs perceived the pandemic to be less severe or considered vaccination to be linked
to a large number of adverse events as a result of media based communications.42, 44, 45, 47, 48,
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Additionally, some HCWs indicated that the media was responsible for over-exaggerating

the occurrence and the severity of the pandemic.42, 44, 52 In contract, HCWs who reported
accessing credible scientific literature or communications from public health authorities, as
well as HCWs who were accurately knowledgeable about the vaccine adjuvant and vaccine
based immunogenicity was more open to pandemic vaccination.34, 47, 48 HCWs who used
mass media to acquire information about influenza vaccination but remained unvaccinated
may have accessed non-credible literature and be confused about immunization and its risks.
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As such, alternative strategies to enhance future influenza vaccination compliance should
focus on the delivery of scientifically evidence based literature to the masses using media
based communication, in order to reduce the degree of confusion and mistrust surrounding
influenza immunization.
Finally, the decision of political figures to remain unimmunized operated as a
negative external cue to pandemic vaccine uptake in some HCW populations.42, 47 The
Turkish Prime Minister’s action to reject the pandemic vaccine, which was publicized,
became a key reason for many Turkish HCWs not being vaccinated during the pandemic.42,
47, 48

So it may be important for national health authorities to pay attention to vaccine

rejection decisions of public figures when they are reported in the media and promote
positive role-model vaccine strategies that in contrast encourage public engagement in
vaccination.
3.5.1. Limitations
There are a number of limitations to this review that should also be considered when
interpreting our findings. Firstly, this review is restricted to English language publications
and publications written in other languages relating to HCW pH1N1 vaccination are not
captured by this review. Secondly, the vast majority of studies reviewed relied on crosssectional or questionnaire/survey based study designs and assumed self-reported vaccination
status to be a true account of actual vaccination behaviour. These types of study designs can
be vulnerable to a variety of bias, such as reporter and information bias. Thirdly, in all of the
included studies HCWs were invited to voluntarily participate in the study by researchers and
research staff. Some of these studies also recruited HCW personnel utilizing support and
buy-in from healthcare institution’s administration. Therefore the surveyed HCWs were not
random samplings with adequate response rates. This may have meant the study sample
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would not be a true representation of the overall study population due to selection and
volunteer bias. Volunteer bias may in fact account for the low response rates observed in
many studies and the discrepancies in the proportions of vaccinated and unvaccinated HCWs
between the study sample and the target populations. Fourthly, almost all of the factors
discussed in this review were presented to participants as forced choice options for and
against pandemic vaccination within surveys and questionnaires. The majority of these
choice options were generated through the review of previous research in seasonal influenza
vaccination and expert consultation. Thus, some of the more sensitive nuances related to
HCW pandemic immunization may not have necessarily been captured.
This review focuses on overarching factors that affected pandemic vaccination and nonvaccination in a global sample of HCWs. However, we did not specifically examine
differences in: (1) national healthcare systems or individual healthcare institutions, 2) types
of HCW roles included in the study samples, 3) geographical or community based
circumstances affecting vaccination decisions of individual HCW cohorts, or 4) cultural
perceptions towards influenza vaccination. As a result, variations in HCW reasons, attitudes,
beliefs, and knowledge regarding pandemic influenza vaccination according to geographic
location or cultural dynamics, as they relate to either the HCW population or their healthcare
system, may not have been appropriately captured by the review’s findings.
3.6. Conclusions
In conclusion, our review reveals that many of the factors relating to pH1N1
vaccination are comparable to factors associated with seasonal influenza vaccination. While
key factors specific to pandemic influenza vaccination include, HCW misperceptions that the
pandemic vaccine formulation is novel and accelerated from that of seasonal influenza and
the belief that media or health authorities exaggerated the 2009/2010 pH1N1 pandemic.
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Additionally, the HBM can provide insight into pandemic influenza vaccination decisions
and explain factors influencing pandemic vaccination and non-vaccination in HCWs.
We also find that many of the factors influencing pandemic influenza vaccination to be
similar across HCW samples from different geographic regions. Therefore it can be
appropriate to conclude that many HCWs demonstrate similar views towards pandemic
influenza vaccination regardless of their geographic location and cultural-political climate.
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4.0. Qualitative analysis motivators and barriers to pandemic and seasonal influenza
vaccination among healthcare workers

4.1. Abstract
Introduction: Influenza is a major concern across healthcare environments. Annual
vaccination of healthcare workers (HCWs) remains a key mode of influenza prevention in
healthcare settings. Yet influenza vaccine coverage among HCWs continues to be below
recommended targets, in pandemic and non-pandemic settings. Thus, the primary objective
of this analysis is to identify motivators and barriers to pandemic (pH1N1) and seasonal
influenza vaccination (sINFLU) through the analysis of HCW provided qualitative reasons
for vaccine uptake (i.e. motivators) and vaccine avoidance (i.e. barriers).
Methods: Data were collected from a multi-professional sample of HCWs via a crosssectional survey study, conducted at a tertiary-care hospital in Ontario, Canada. Key
motivators and barriers guiding HCW influenza vaccination behaviour were identified
through content analysis of HCW reported and ranked qualitative reasons for 1) pH1N1
vaccine uptake or avoidance, and 2) 2008/2009 sINFLU vaccine uptake and avoidance.
Results: Most HCW vaccine motivators and barriers were found to be similar for seasonal
and pandemic influenza vaccination. Personal motivators had the greatest impact on
vaccination. Other motivators include, 1) preventing influenza in loved ones, patients, and
their communities, and 2) awareness of HCW role in infection transmission. In contrast,
concerns of vaccine safety and limited HCW knowledge of influenza vaccines had the
greatest impact on non-vaccination.
HCWs were motivated to accept the pH1N1 vaccine because of fear of infection,
epidemiological features characteristic of pH1N1 infections, and workplace pro-vaccination
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policies. HCW perceptions of accelerated pH1N1 vaccine development and vaccine safety
compromises, as well as negative views of external sources (i.e. media, pharmaceutical
companies, and regulatory agencies) and their management of the pandemic were barriers
specific to pH1N1 vaccination.
Conclusions: To further improve HCW influenza vaccination, future vaccination programs
should 1) highlight personal benefits of vaccination 2) emphasize the impact HCW nonvaccination can have on others, 3) develop communication strategies to address HCW
knowledge gaps and, 4) implement workplace pro-vaccination policies similar to those in
operation during an influenza pandemic. There continues to be a need for more qualitative
research that investigates HCW vaccination behaviour.
Keywords: H1N1, pandemic H1N1, seasonal influenza, Healthcare workers, Qualitative
Analysis
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4.2. Introduction

Influenza is a major concern across healthcare environments. Health care workers
(HCWs) are at risk of occupational influenza exposure and can transmit influenza to
vulnerable patient populations.5, 8-12, 14 Although annual HCW vaccination is one of the most
effective modes of influenza prevention in healthcare, HCW vaccination continues to fall
below recommended targets.5, 8-10, 14
In 2009, the rapid spread of a novel influenza strain lead to the World Health
Organization (WHO) declaring the influenza pandemic H1N1 (pH1N1) and developing
recommendations to guide pandemic influenza response strategies across the globe.17-19, 28
Targeted vaccination of HCWs was a key component of the pH1N1 response process and a
great deal of emphasis was placed on HCW pH1N1 vaccine coverage.17-19, 28 Yet, HCW
pH1N1 vaccine vaccination remained variable and below recommended levels.16, 55
Many researchers have investigated HCW pH1N1 vaccine uptake in an attempt to
better understand HCW influenza vaccination behaviours. However, much of the existing
pH1N1 research has focused on the quantitative analysis of factors influencing influenza
vaccination.16,55 Such research may be limited in its ability to appropriately capture the
emotional and experiential nuances influencing HCWs’ vaccination decisions and enhance
our understating of HCW vaccination behaviour.55
Qualitative research can provide additional insight into an individual’s worldviews,
perceptions, attitudes, beliefs, and rationales regarding various health behaviours, including
HCW influenza vaccination.48, 56-58 Thus the primary aim of this study is to identify key
motivators and barriers to HCW pH1N1 and non-pandemic seasonal influenza (sINFLU)
vaccination behaviour, via the qualitative analysis of HCW reported reasons for personal
vaccination and non-vaccination. A better understanding of the key themes and rationales
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driving HCW vaccination can inform the development of immunization programs that
effectively promote motivators and address barriers to improved HCW vaccine coverage.
4.3. Materials and Methods
4.3.1 Study design and participants.
Data were collected through a cross-sectional survey at a large Canadian tertiary-care
hospital, in June 2010, following the conclusion of the hospital’s pH1N1 vaccination
campaign. All hospital HCWs (N=10,464) were invited to participate in the study by
completing a bilingual questionnaire survey package via a mass mail-out. The study package
included an informed consent form, a questionnaire package with various measures and a
self-addressed return envelope. Study participants returned the completed questionnaire
package to the hospital’s Occupational Health and Safety Departments (OCHS). OCHS deidentified the returned questionnaire packages, and only the de-identified responses were
analyzed by the research team. OCHS also housed records of employee vaccination; these
records were used to verify the self-reported vaccination status of study participants.
4.3.2 Survey questionnaire measures
Data from survey measures on (1) socio-demographics (e.g. age, gender, occupation
and department of employment etc.), (2) influenza vaccine history, and (3) qualitative
reasons for pH1N1 and sINFLU vaccination and non-vaccination are included in this
analysis (refer to appendix section A for a copy of the survey). In the qualitative reasons
sections, HCWs were asked to report and rank order their three MOST important reasons for
1) 2009/2010 pH1N1 influenza and 2) 2008/2009 sINFLU (non-pandemic) vaccination or
non-vaccination.
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Vaccination motivators are defined as HCW provided reasons for vaccination (i.e.
vaccine uptake), and vaccination barriers are defined as HCW provided reasons for nonvaccination (i.e. vaccine avoidance).
4.3.3 Content analysis
Content analysis methodology, described by Neuendorf et al., was used to code
qualitative reasons; each HCW provided qualitative reason was considered a single meaning
unit.59 All meaning units (n) were coded by the primary coder (CP) using finalized sets of apriory coding schemas on: 1) pH1N1 vaccination motivators, 2) pH1N1 vaccination barriers,
3) sINFLU vaccination motivators, and 4) sINFLU vaccination barriers (refer to Appendix
section C1 for the complete set of coding schemas). All coding and analysis processes were
conducted using Microsoft Office Excel (version 2003) and SPSS for Windows (version
17.0).
4.3.4 Coding schema development
The preliminary coding schema development was based on previously published
literature reviews on HCW influenza vaccination behaviours.9, 10, 25, 54, 55 These schemas were
then revised according to a random subsample of meaning units (n = 100) and consultation
with experts in influenza vaccination research (AM) and qualitative research methodology
(JS). The resulting coding schemas were then independently tested in a random subsample of
units (n=500) by two coders (CP and CV) then refined and finalized via consensus building
discussion. Inter-coder reliability was established through Cohen’s Kappa () calculations. A
log of all coding schema revisions was maintained for transparency and repeatability.

Counts and proportions of key themes were calculated to determine the most frequently
reported barriers and motivators to pH1N1 and sINFLU vaccination (refer to Appendix section
C2 for counts and proportions of coded themes).
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4.4. Results
4.4.1 Study sample characteristics
A total of 10464 survey packages were sent to all active staff of the hospital and 3301
packages were returned (31.5% response rate). 3275 survey packages (n) were completed
and included in the analysis. Overall, 2862 (87.4%) HCWs reported being vaccinated against
pH1N1 and 2433 (74.3%) reported receiving the sINFLU vaccine. Sociodemographic
characteristics of the HCW sample are presented in Table 4.1.
Table 4.1: Socio-demographic characteristics of HCW study sample (N=3275)

Characteristics
Sociodemographics
Mean Age
Sex: Female
Ethnic background: Caucasian
Formal Religious belief†
Relationship status: in a relationship
Dependent children < 21 years of age
Type of work: full-time
Occupation Classification
Nursing
Physicians
Allied HCWs
Administrative/clerical
Healthcare technicians
Research and laboratory
Facilities and logistics
Other, non-clinical
Vaccination History
H1N1 influenza vaccination
2008/09 Seasonal influenza vaccination
2009/10 Seasonal influenza vaccination

N (%)‡
42.93 +/- 11.23
2608 (81.4%)
2884 (89.3%)
2516 (76.2%)
2454 (75.9%)
1556 (48.8%)
2335 (71.7%)
1153 (35.2%)
172 (5.3%)
361 (11.0%)
721 (22.0%)
241 (7.4%)
276 (8.4%)
216 (6.6%)
135 (4.1%)
2862 (87.4%)
2433 (74.3%)
1745 (53.8%)

Note: ‡Cumulative percentage, accounts for missing data points/values
†Includes self-report of belonging to any religious faith (e.g. Christian, Jewish, Muslim, Buddhist, etc.)
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4.4.2 Summary of study findings
A total of 19531 meaning units (n) were coded into pH1N1 and sINFLU vaccination
motivators or barriers using the finalized coding schemas. 8424 meaning units from HCW
vaccinated for pH1N were coded as pH1N1 vaccination motivators, and 1268 meaning units
from HCW NOT vaccinated for pH1N1 were coded as vaccination barriers. Cohen’s Kappa
() was calculated to be 85% for pH1N1 vaccination motivators and 73% for pH1N1 vaccine
barriers. With respect to sINFLU vaccination, 7259 meaning units were coded into sINFLU
vaccination motivators and 2580 meaning units were coded as sINFLU vaccination barriers.
Cohen’s Kappa () was determined to be 78% for sINFLU vaccination motivators and 64%
for sINFLU vaccine barriers.
Key motivator and barrier themes relating to HCW pH1N1 and sINFLU vaccination
were identified according to the frequency in which each theme was reported by HCW
respondents. Examples of qualitative reasons coded as key pH1N1 and sINFLU vaccination
motivators and barriers themes are provided in Tables 4.2a-e.

4.4.2a pH1N1 and sINFLU vaccination motivators
Most vaccination barriers and motivators, individual themes describing HCW
influenza vaccination/non-vaccination, and reported proportions were found to be similar for
pH1N1 and sINFLU vaccines.
Personal/self motivators: Overall, the majority of reasons for pH1N1 (28.1%) and sINFLU
(28.1%) vaccination represented personal factors. Personal motivators were also the most
frequently cited primary (i.e. first ranked) reasons for pH1N1 and sINFLU vaccination.
Specifically themes of a) personal health, b) personal safety and protection, c) infection
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prevention in self, and d) reduced infection risk to self were key personal/self motivators.
Additionally, HCWs accepting both vaccines also seemed to be more aware of various risk
factors (e.g. chronic illness, age, and asthma) associated with influenza infection
complications as such risk factors as such risk factors in self are often reported to be
motivation for vaccination.

Family and loved ones motivators: Overall, family and loved ones was another commonly
cited motivation for pH1N1 (20.3 %) and sINFLU (17.6%) vaccination. In fact, family and
loved one based motivators was the most frequently cited secondary (i.e. second ranked)
reasons for vaccination. Safety and protection of loved ones along with preventing infection
transmission (i.e. spread) to loved ones were the main themes reported within Family and
loved ones motivators. Additionally, a number of HCWs stated that they become vaccinated
because some of their family members/loved ones (i.e. children, grandchildren, and elderly
relatives) were at increased risk of influenza related health complications steaming from preexisting risk factors (i.e. age, chronic health conditions etc.).

Patient motivators: Concerns for patients motivated HCWs to become vaccinated against
pH1N1 (10.8 %) and sINFLU (10.7 %). Motivations specific to hospital patients was the
main motivator among tertiary (i.e. third ranked) reasons for vaccination. Patient’s health,
their safety and protection, as well as preventing influenza transmission to patients at point of
work/care were found to be key themes for patient motivators. Vaccinated HCWs also
understood the potential risk they can pose to their patient’s health and recognized HCW
vaccination can protect hospital patients from influenza complications.
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Health care worker status/occupational motivators: Many HCWs also reported being
motivated to be vaccinated by their HCW status and other occupational factors. Overall,
9.8% of all HCW provided reasons for pH1N1 vaccination and 11% of HCW provided
reasons for sINFLU vaccination refer to such motivators. Specifically, vaccinated HCWs
reported being motivated by possible increases in workload steaming from influenza related
absenteeism. Additional reasons captured by this theme include reasons relating to healthcare
occupations. In fact, some HCWs stated vaccination to be a HCW’s professional obligation
and understood HCWs were at increased risk of infection because of their work environment
or profession. Some HCWs also report accepting the vaccine because influenza
immunization was enforced or strongly encouraged by their employer (i.e. the hospital or
training institution), this was especially true for pH1N1. Additionally, encouragement from
colleagues and supervisors also motivated HCWs of the institution to accept vaccination.

Community/society motivators: Many HCWs became vaccinated because of concern for
others, including their community and society at large. Vaccine uptake was greatly
influenced by HCWs’ desire to prevent the general spread of infection and protect others.
Limiting general infection spread emerges as a key motivator among all ranked (i.e. primary,
secondary, and tertiary) qualitative reasons for sINFLU vaccination. In fact, 7% of all
reasons for pH1N1 vaccination and 6.4% of all reasons for sINFLU vaccination specifically
refer to combating general influenza spread in others.

4.4.2b pH1N1 and sINFLU vaccination barriers
Personal/self barriers: Personal reasons again emerged as one of the two primary barriers to
pH1N1 (28.6%) and sINFLU (28.4%) vaccination. Many non-vaccinated HCWs reported
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being highly confident in their personal immune function and stated that their immune
system could handle an infection without the vaccine. Influenza vaccination not being
necessary for self, not getting the flu, and never being sick were frequently reported barriers
to vaccination. HCWs also report not becoming vaccinated simply because they felt that they
did not personally require influenza immunization and perceived themselves to be at low risk
of infection. Furthermore, other HCWs reported remaining unvaccinated because they “do
not believe in immunization”, or refused the vaccines out of personal choice. Allergies and
personal accounts of previous side-effects to an influenza vaccine (i.e. a sore arm, headache,
or feeling sick) were other notable vaccination barrier themes.

Vaccine barriers: Alongside self related barriers, vaccine related barriers were the other set
of barriers for both pH1N1 (28.7%) and sINFLU (20%) vaccinations. Specifically, vaccine
safety, vaccine ingredients, possible adverse-effects or allergies to the vaccines deterred
many HCWs from vaccination in pandemic and non-pandemic scenarios. Many unvaccinated
HCWs report being concerned about their exposure to chemicals (e.g. thimerosal, mercury,
and adjuvants) used in the manufacturing of influenza vaccines.
Furthermore, unvaccinated HCWs reported vaccine induced adverse-events experienced by
others, including HCW friends and family members to be important in their personal nonvaccination decisions. Lack of confidence in the vaccine’s ability to prevent infection (i.e.
vaccine effectiveness), and the belief of vaccine uptake leading to influenza or influenza like
illness were other common theme captured by this set of vaccination barriers.
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Specific vaccination motivators and barriers
Along with similarities, there were a number of important differences among motivators and
barriers to sINFLU and pH1N1 vaccination. The individual themes differentially reported for
each type of vaccination are discussed below.

4.4.2c pH1N1 vaccination motivators
Personal/self motivators: Fear of a pH1N1 infection, the pandemic nature of pH1N1, and
perceptions of pH1N1 being more severe than sINFLU motivated HCWs to become
vaccinated against pH1N1.

Health care worker status/occupational motivators: Workplace policy mandating
vaccination was another motivator theme more often reported for pH1N1 vaccination, in
comparison to sINFLU vaccination.

Alternative motivators: Convenient access to the pH1N1 vaccine also contributed to HCWs
becoming vaccinated. Factors like short line-ups, reduced wait times, ability to become
vaccinated at work, and free access to the vaccine motivated HCWs to be vaccinated during
the pandemic.

4.4.2d pH1N1 vaccination barriers
Vaccine barriers: Perceptions of limited knowledge of the pH1N1 vaccine, specifically
knowledge gaps in the areas of vaccine manufacturing, vaccine research and development
(R&D) processes was found to be a major barrier theme, which led to many HCWs not
becoming vaccinated during pH1N1. In fact, 14.4% of non-vaccinated HCW report this
specific theme as a reason for not becoming vaccinated. Many non-vaccinated HCW felt the
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pH1N1 vaccine to be novel and different from sINFLU. These individuals felt the pH1N1
vaccine was rushed into development and not as vigorously assessed for vaccine safety
issues or long-term side-effects, in comparison to conventional sINFLU vaccines.

Alternative barriers: Reasons specific to the pH1N1, such as the misrepresentation of the
pandemic by various external sources was coded as alternative themes of pH1N1 nonvaccination. Lack of clear and consistent communication, or rather miscommunication about
the H1N1 was an important barrier theme for pH1N1 vaccination. Unvaccinated HCWs felt
that the pandemic was exaggerated by a variety of sources (e.g. media, pharmaceutical
companies, government organizations, and other public health authorities) for conspiracy
related reasons and monetary gain for such sources.

4.4.2e sINFLU vaccination barriers
All motivators for sINFLU vaccination were consistent with pH1N1 vaccination, but a
number of specific barrier themes were distinctive to sINFLU vaccination.
Personal/self barriers: Interestingly, not being vaccinated in order to promote one’s “natural
immunity” was a key theme for sINFLU non-vaccination. Some HCWs reported that they
did not receive the sINFLU vaccine to enhance their immune function and assumed exposure
to the virus in the absence of immunization would improve their “natural immunity” to the
virus.

Vaccine barriers: A sINFLU vaccine is designed to vaccinate against viral strains predicted
to be prevalent in the upcoming flu season. This viral strain prediction process is largely
based on vial strains that were most prevalent during the previous influenza season. HCWs
no vaccinated against sINFLU felt this practise in influenza vaccine development may be
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inaccurate in predicting the current seasons dominate strains, and as a result the sINFLU
vaccine would not be effective in preventing infections during an influenza season.

Alternative barriers: A number of unvaccinated HCWs also state that they did not receive
sINFLU vaccination out of habit, in other words because they simply do not become
immunized against influenza.
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Table 4.2a: Key motivators to pH1N1 and sINFLU vaccination uptake among HCWs

Motivators

Examples of reasons from HCW responders

1. Personal/self:
i-Prevention of influenza/flu/sickness in self

“To prevent myself from getting it and getting sick”
“Prevent influenza in me “
“Catching H1N1 (sINFLU) ”

ii-Personal health issues that increase the risk of Influenza related
health complications

“Compromised immune system”
“Have asthma”

iii-Improve or preserve self health

“ To be immunized”
“Keeping myself healthy

iv-Vaccination as a means of self-protection from influenza and/or
personal safety

“Protect myself”
“My own safety”

v-Reduce the RISK of influenza/infection/sickness for self

“Decrease risk of getting infected”
“Lessen chance of acquiring H1N1 (sINFLU)”

2. Family and loved ones:
i-Prevention of influenza/flu/sickness in family members

“Prevent family from getting the disease”
“Keep family from getting sick”
“Not infect friends”

ii-Family members have health issues that increase their risk of
Influenza related health complications

“Mother-in-law is immuno-sufficient”
“My father has health problems, pH1N1 would be dangerous for him”
“Family member with a chronic health condition”

iii-Improve or preserve the health/immunity of family members

“My husband’s Health”
“Immunity for family and friends”
“Family health concerns”

iv-Vaccination as a means of protecting family members from
Influenza or ensuring their safety

“Keep family and friends safe”
“Protecting my family”

v-Prevent infection spread to family members

“Not bring influenza home to family”
“Prevent influenza spread to family members”
“To ensure I did not infect my family”
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Table 4.2a continued: Key motivators to pH1N1 and sINFLU vaccination among HCWs
Motivators
3. Patients:
i-Prevention of influenza/flu/sickness in Patients

Examples of reasons from HCW responders

“Prevent my patients from getting the disease”
“Stop H1N1 in patients”
“Reduce Influenza among patients”

ii-Work with patients with health issues that increase their risk of
Influenza related health complications

“Work with elderly patients”
“Protect vulnerable patient populations”
“I work with immune suppressed patients”

iii-Vaccination as a means of protecting patients from Influenza

“For patient safety”
“Patient protection”

iv-Prevent Spread to Patients

“Prevent patients from catching pH1N1 (sINFLU) from me”
“Not spreading H1N1/flu to patients”

4. HCW status/occupational:
i-HCW status implicates influenza vaccination

“All HCWs should be vaccinated”
“It is my duty to be vaccinated”
“It is the right thing to do in a healthcare workplace”

ii-HCW status increases risk/likelihood of influenza infection to self

“As healthcare worker, high risk”
“I could have caught it easily from patients”
“I work in a hospital and could get or spread H1N1”

iii-Absenteeism

“Loss of work will put me back too much - work backlog”
“I do not want to miss work”

iv-Vaccination made compulsory by employer or academic institution

“Recommended by the hospital”
“School made up take the vaccine for our placement”
“The hospital made us”

5. Community/ society:
i-Prevent spread and transmission of infection to others

“To break the transmission (chain)”
“Decrease risk of propagating (infection) to population(s) in
general”
“ Prevent spread of influenza”
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Table 4.2b: Key barriers to pH1N1 and sINFLU vaccination among HCWs
Barriers

Examples of reasons from HCW responders

1. Personal/self:
i-Vaccination not considered as being important or necessary for self

“ I don’t want the vaccine”
“ Didn’t think I needed it (vaccine) “

ii-Personally of good/sound health and do not require the vaccine

“ My immune system will take care of it”
“I don't think it's necessary for a healthy individual”
“I have a strong immune system”

iii-Do not get sick or become infected with influenza

“ I have never had the flu”
“ Strong immune system, never had the flu in all my years in healthcare”
“ I never get sick”

iv-Report adverse events/side-effects to previous vaccinations

“Allergic reactions to HBV vaccination”
“Adverse reactions to all previous influenza vaccines received”
“I had severe headaches after getting the influenza vaccine a few years ago”

v-Personal choice or disbelief in influenza vaccination

“I don't believe in getting vaccinated for everything out there”
“My decision not to be vaccinated”

2. Vaccine:
i-Vaccine Safety

“ Do not have confidence in the safety of the ingredients (thimerosal) used in
the production and storage of influenza vaccines in general”
“ Fear of injecting foreign substances into my body”
“I believe that some vaccines are the cause of other health problems i.e. GB
(Guillain-Barre)”

ii-Vaccine efficacy/effectiveness

“ The vaccine does not/will not prevent influenza”
“Little data proving effectiveness…”

iii-General side-effects or possible allergies due to vaccine uptake

“ I do not need any possible side effects”
“ Concern re: long term effects of too many vaccinations”

iv-Vaccination leads to sickness (i.e. influenza)

“The vaccine causes influenza”
“I don't want to get sick from vaccine”
“get very sick every year I get the vaccine, the years I don't I don’t get sick”
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Table 4.2c: Key motivators to pH1N1 vaccination among HCWs
Motivators

Examples of reasons from HCW responders

1. Personal/self:
i-Fearful or scared of infection and/or infection related death

“ Fear of contracting H1N1/ swine flu”
“Scared of this new disease”

2. HCW status/occupation:
i-Financial factors, pressures of missing work

“I can't afford to be off without pay should an outbreak occur”
“If I was sick with pH1N1 I would not get paid if I did not get vaccine”
“ Didn’t want to miss any work-not getting paid”

3. Co-workers/colleagues:
i- Staff members encouraged or motivated HCWs to become
vaccinated

“ I got the vaccine to make my boss happy”
“ Peer pressure to become vaccinated”
“ Our entire unit went as a group to get the vaccine”

4. Alternative reasons:
i-Vaccine was conveniently available

“The hospital offered it (vaccine)”
“ They were doing it (vaccination) in our unit”
“Ease of receiving (the) vaccine at work”
“No lineups when I went”

ii-pH1N1 was severe and/or different from the sINFLU

“New influenza that had reached pandemic status”
“At risk population unknown”
“(H1N1) seemed to affect more young, healthy people than seasonal flu”
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Table 4.2d: Key barriers to pH1N1 vaccination among HCWs
Barriers

Examples of reasons from HCW responders

1. Vaccine:
i-Limitations in knowledge/information

“I did not trust the amount of time the manufacturer used in preparing and
marketing the product”
“ Medical community not united in their opinion of the vaccine”
“Not enough information about this vaccine”

2. Alternative reasons:
i-The pandemic was misrepresented by External sources (i.e. media,
public health authorities, and/or pharmaceutical companies)

“Media hysteria turned me off ”
“Exaggerating seriousness proven that media and WHO over did”
“Money making business - pharmaceutical companies”
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Table 4.2e: Key barriers to sINFLU vaccination among HCWs
Barriers

Examples of reasons from HCW responders

1. Personal/self:
i-Enhancing self health/immunity

“(The) body needs to fight off some flu”
“Would rather build immunity naturally rather than with vaccine”

2. Vaccine:
i-Vaccine efficacy/effectiveness (specifically vaccine strain prediction)

“Seasonal vaccination is an educated guess at best of the prevalent influenza
types, and natural selection will select for non-immunized serotypes”
“ May not even be the right vaccine, chosen by looking at trends from last
year's”
“ don't believe they have the right strain year to year”
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4.5. Discussion
The primary objective of this study was to present a qualitative account of HCW
reported motivators and barriers to pH1N1 and sINFLU vaccination. To our knowledge, this
is the only study to simultaneously investigate pH1N1 and sINFLU vaccine motivators and
barriers by way of a qualitative analysis of HCW reported and ranked reasons.
Most HCW vaccination motivators and barriers were found to be similar for sINFLU
and pH1N1 influenza vaccines. Our results demonstrate themes of personal motivators and
barriers had the greatest influence on HCW vaccination decisions, suggesting possible
personal impacts can encourage vaccination if the impacts are viewed to be positive and
discourage vaccination if viewed to be negative. Therefore, it may be worthwhile for future
vaccination campaigns to continuously emphasize personal motivations and benefits of
influenza vaccination, while simultaneously addressing self-based barriers to vaccination, to
improve HCW vaccination.
Altruism was found to have played a significant role in HCW vaccination decisions.
Protection and infection prevention of loved ones, patients, colleagues, and communities at
large are reported to be key reasons for vaccination during pandemic and non-pandemic
influenza seasons. Furthermore, recognizing HCWs are at increased risk of infection at point
of work/care, and understanding HCWs can transmit infection to at risk patient populations
were other notable motivators of vaccination. In summary, vaccinated HCWs recognized
influenza to be a potentially serious and severe infection to themselves and those around
them and accepted vaccination to engage in infection prevention. It is worth noting, similar
attitudes towards vaccination have frequently been reported by previous studies investigating
both pH1N1 and sINFLU vaccination of HCWs.9, 10, 16, 48, 54, 55 Based on these findings,
future vaccination campaigns should look towards promoting altruistic vaccination benefits
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and highlight the possible negative effects a HCW’s non-vaccination decisions can have on
others around them.
Additionally, occupational factors and HCW status also motivated HCWs to be
vaccinated during the pandemic. It is important to note, pro-vaccination workplace policies
were especially influential in HCW vaccination during pH1N1. Furthermore, this study is
one of the few studies to report the positive influence workplace policies and co-worker
encouragement can have on HCW pH1N1 vaccination. These findings affirm effective and
clear vaccination policies and a culture of pro-vaccination in the workplace, coupled with
support from healthcare organizational leaders can improve HCW influenza vaccine
coverage.
The pandemic nature of pH1N1 meant HCWs were motivated to become vaccinated
for reasons beyond personal benefits and altruism. These motivators include epidemiological
features specific to pH1N1 infections, media attention surrounding the pandemic, and
HCWs being fearful of the pandemic. These reasons led to HCWs perceiving pH1N1 to be
more serious and severe than sINFLU and accepting immunization. However, the underlying
factors influencing such HCW perceptions of pH1N1 are largely unknown, therefore more
qualitative type research should be undertaken to better understand the role of factors
specific to pandemic influenza and HCW pH1N1 vaccination.
During pH1N1, our institution established a number of strategies to improve pH1N1
vaccine accessibility and uptake among staff. These strategies included extended vaccine
clinics, weekend vaccine clinics accommodating both staff and staff family members, peer to
peer vaccination programs, and notifications from hospital administration to departmental
supervisors asking them to promote vaccination. These efforts lead to shorter line-ups and
improved pH1N1 vaccine access in our HCW sample. Although this was not found to be the
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case with our HCW sample, inconvenient vaccine access, scheduling issues, and lack of time
are often reported to be major barriers to HCW sINFLU vaccination in other studies
conducted prior to pH1N1.8, 10, 54 Since improved vaccine access improved pH1N1
vaccination it may be worthwhile to mimic pH1N1 vaccination rollout processes during
future non-pandemic influenza seasons to increase HCW vaccine coverage.
As with vaccination motivators, most barriers to pH1N1 and sINFLU were similar,
however a number of subtle differences were also noted. Although, barriers for vaccination
are slightly variable most reasons for non-vaccination can be linked to limited HCW
confidence and misinformation about influenza vaccines For instance, HCWs’ confidence
regarding vaccine effectiveness (i.e. ability to prevent infection in self and others) positively
influenced pH1N1 and sINFLU vaccination, while concerns of vaccine safety and
effectiveness lead to HCWs remaining unvaccinated in pandemic and non-pandemic settings.
HCWs not vaccinated against pH1N1 often reported limited research, accelerated
vaccine development processes, and conflicting communications about the pandemic as key
reasons for non-vaccination. Compromised vaccine safety due to accelerate vaccine
development was largely specific to pH1N1 non-vaccination in our HCW sample. Similar
results have also been reported by another focus group qualitative study on HCW pH1N1
vaccination.48 Such barriers imply that pandemic vaccination programs did not effectively
address HCWs’ concerns about pH1N1 vaccine development and safety. Therefore, more
effective communication strategies and consistent messaging should be developed to educate
HCWs about influenza vaccines, especially during influenza pandemics when the infection
and vaccine of interest is perceived to be novel and different from seasonal infections.
Furthermore, HCW perceptions regarding management of the pandemic by various
external sources such as the media, pharmaceutical companies, government organization, and
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public health authorities negatively influenced pH1N1 vaccination. HCWs state lack of
transparency, monetary gain and conspiracy theories to be their reasons for pH1N1 nonvaccination. These findings demonstrate that the elevated degree of attention received by
pH1N1 actually had negative implication to HCW vaccination. Thus, more attention should
be directed at combating negative perceptions of HCW towards influenza vaccination and
external sources, especially during future pandemics.
In regards to sINFLU vaccination, numerous sINFLU unvaccinated HCWs
mistakenly believed non-vaccination would lead to the enhancement of “natural immune
function”, and considered this to be superior to vaccine generated immunity. Presently there
is no scientifically valid research to support such rationalizations regarding influenza
immunogenicity, which means these HCWs are misinformed about immunization, influenza
vaccination, and general immune function. This view is further supported by previous
research that report HCWs who are knowledgeable about influenza vaccines, vaccination
risks, and immunogenicity are more likely to become vaccinated.10, 34, 40, 54 Therefore, HCW
access to accurate information regarding a) influenza transmission, b) risk and presentation
of vaccine related side-effects, and c) vaccine ingredients and development processes may
allay HCW concerns and bridge their knowledge gaps to convince previously unvaccinated
individuals to become vaccinated
4.5.1 Limitations
Our study findings should be considered while acknowledging its limitations. Firstly,
we sampled HCWs working at a healthcare institution in a single geographic location.
Therefore we cannot make certain these results are applicable to other HCW populations,
which limits the generalizability of our findings. Furthermore, vaccinated HCWs may have
been more likely to participate in this study leading to volunteer bias and the
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overrepresentation of vaccinated HCWs in the study sample. Additionally, HCWs
responding to the survey may have provided plausible and socially acceptable reasons for
their vaccination behaviour which may not be representative of their true motives, thus
introducing error into our findings
As it is the nature of qualitative research, the a-priori coding schema development
and content analysis processes may have been influenced by personnel and social contexts of
this research.59 Therefore we accept our definitions and classifications of vaccination
motivator and barrier themes to be somewhat subjective and coder dependent. Additionally,
since the coding development process was highly dependent on previous research, which is
largely quantitative, our analysis may not be adequately sensitive to more subtle barriers and
motivators guiding HCW vaccination. We also acknowledge that there may be alternative
themes that explain HCW influenza vaccination, which may not have been identified or fully
explored by this qualitative analysis and interpretation. However, despite these limitations,
our findings are found to be consistent with the existing quantitative and qualitative literature
on HCW pH1N1 and sINFLU vaccination behaviour.
4.6. Conclusions
This study provides direction for future vaccination programs to improve vaccine
coverage across healthcare settings. However, there continue to be a need for additional
qualitative research, such as focus groups and qualitative interviews, that more fully explore
vaccination behaviours with a qualitative lens. More qualitative type research can improve
our understanding of factors driving HCW influenza vaccination to improve vaccine
coverage and enrich the quality of existing research.
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5.0. Predicting (pH1N1) influenza vaccination among healthcare workers (Adapted from
a manuscript to be submitted to Canadian Medical Association Journal (CMAJ))
5.1. Abstract
Background: Healthcare worker (HCW) vaccination was critical to protecting HCWs during
the H1N1 pandemic. However, HCW vaccination rates fell below recommended targets.
This study examined factors influencing HCW pH1N1 vaccination in a large, multiprofessional Canadian sample. We sought to identify modifiable factors that predict
vaccination since these factors can be influenced in future vaccine campaigns to improve
vaccine coverage.
Methods: A cross-sectional survey was conducted at a large Canadian tertiary care hospital.
HCWs (N=3275) completed measures of demographics, vaccination history, influenza risk
factors, and attitudes towards pH1N1 vaccination. Self-reported vaccination status was
verified with staff vaccination records. Of the total sample, 2862 (87.4%) HCWs received
the pH1N1 vaccine. Multiple logistic regression analyses were used to predict HCW
vaccination.
Results: Analysis of the data revealed HCW attitudes towards vaccination significantly
predicted vaccine uptake, even after adjusting for demographics, vaccine history, and
influenza risk factors. The combined model correctly predicted 95% (CI 0.93-0.96) of HCW
vaccination. Key modifiable factors driving HCW vaccination include: (1) desire to protect
family members and patients, (2) belief that vaccination is important even if one is healthy,
(3) confidence in vaccine safety, and (4) supervisor and physician encouragement.
Conclusions: This research identified fundamental reasons why HCWs become vaccinated
and provides direction for future influenza vaccination programs. Targeting HCW attitudes
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in influenza vaccine campaigns may improve vaccination. Further, creating a culture of
vaccine promotion in the workplace, characterized by strong messaging from supervisors and
physicians, is important to enhance vaccine coverage.
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5.2. Introduction
Maintaining the health and availability of Healthcare workers (HCWs) is an essential
component of pandemic preparedness.17, 19, 28 A key to protecting HCWs during the H1N1
influenza pandemic was vaccination.17-19, 28 Vaccination of HCWs against pandemic H1N1
(pH1N1) was prioritized as essential for outbreak management and healthcare pandemic
response.17-19, 28 Yet, despite the vaccine’s proven effectiveness and the highly visible nature
of the pH1N1 vaccine campaign, HCW vaccination rates fell well below recommended
targets.16, 55
Some researchers have reported on factors influencing HCW pH1N1 vaccine uptake;
however, the majority of this research focused on intent to be vaccinated (as opposed to
actual vaccination status) and did not to investigate the impact of HCW attitudes and beliefs
on their vaccine uptake.55 Thus, existing literature is limited in its capacity to enhance the
current understanding of HCW influenza vaccination behaviour. This study seeks to address
this gap in the literature through the examination of a broad array of factors (including
HCWs attitudes and beliefs) that predict actual pH1N1 vaccination among a large multiprofessional sample of Canadian HCWs. Furthermore, by applying the Health Belief Model
framework (HBM) 27, a well-established theory of health behaviour change, we sought to
identify modifiable factors that predict vaccination in our sample. Such modifiable factors
could be influenced in future vaccine campaigns.
The overall goal of this study was to identify modifiable attitudes and beliefs driving
HCWs towards pH1N1 vaccination in order to inform the future design and implementation
of a more effective vaccination campaign, thereby increase vaccine coverage. Understanding
the fundamental reasons why a core group of HCWs failed to receive pH1N1 vaccination
despite an aggressive campaign, perceived vaccine shortage, and national media coverage
74

may help us develop a successful vaccination campaign to enhance uptake among the most
recalcitrant HCWs.
5.3. Materials and Methods
5.3.1 Study design and participants
This cross-sectional observational study was conducted at a tertiary care hospital in
Ontario, Canada. Following the conclusion of the hospital’s pH1N1 vaccination campaign in
June 2010, all hospital HCWs (N= 10,464) were invited to complete a bilingual study
questionnaire through a mass mail-out. The study package included an informed consent
form, a questionnaire package, and a stamped, self-addressed return envelope. Participants
returned their completed questionnaires to Occupational Health and Safety (OCHS). OCHS
de-identified the questionnaires, and only de-identified responses were analyzed by the
research team.
OCHS housed a list of employees who received the pH1N1 vaccine and those who
did not. These records were used to verify the self-reported vaccination status of HCWs
responding to the survey; thus allowing the prediction of actual vaccine uptake.
5.3.2 Study questionnaire measures
HCWs completed measures of: (1) socio-demographics (e.g. age, gender, occupation
and department of employment etc.), (2) influenza infection risk factors, (3) influenza
vaccine history, and (4) pH1N1 vaccine attitudes are included in this analysis (refer to
appendix section A for a copy of the survey). HCW attitudes towards pH1N1 was assed using
the 34-item pH1N1 Vaccine Attitudes and Knowledge Scale, adapted from questionnaires
developed to measure behavioural determinants associated with influenza vaccination in
HCWs. 21, 30. This scale surveys the 5 constructs of the Health Belief Model (HBM), 27(i.e.
susceptibility to influenza, severity of influenza, benefits of accepting vaccination, barriers
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to accepting vaccination, and cues to action), as well as assesses general attitudes of HCWs
towards pH1N1 vaccination. Participants indicated the extent to which they agree or disagree
with scale items on a 5-point Likert scale.
5.3.3 Statistical analysis
All analyses were conducted using SPSS/PASW v.17 statistical package. Data was
initially screened and statistical assumptions were evaluated. Descriptive and frequency
statistics were used to evaluate the responses to individual scale items of the questionnaires.
The distribution of key socio-demographic variables and pH1N1 vaccine coverage of the
study sample was compared to the overall HCW population (i.e. staff at the institution) to
assess external study validity. HCW reported level of agreement with each pH1N1 Attitudes
and Knowledge Scale item was dichotomized into agree and disagree statements (agree =
strongly agree and agree) vs. (do not agree = neither agree nor disagree, disagree, and
strongly disagree), dichotomy consistent with previous research.21
Chi-square analyses, independent samples t-tests, and univariate analysis were used
to examine differences between vaccinated and non-vaccinated HCWs in terms of sociodemographics, occupation, vaccine history, influenza risk factors, and agreement with
pH1N1 Vaccine Attitudes and Knowledge Scale items. Odds Ratios (with 95% confidence
intervals) were calculated to examine associations between independent factors (i.e. sociodemographics, occupation, vaccine history, influenza risk factors, and agreement with
pH1N1 Vaccine Attitudes and Knowledge Scale items) and HCW pH1N1 vaccination.
Multivariate logistic regression analysis, forward stepwise selection of variables, was
used to model factors predictive of HCW pH1N1 vaccination. The inclusion of factors in the
multivariate regression analysis process was based on the univariate analysis (i.e. statistically
significant (p-value <0.1) predictors of pH1N1 vaccination), as well as a systematic review
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of HCW pH1N1 vaccination literature.55 It is important to note that a number of predictive
models were developed to better examine associations between predictor variables and HCW
pH1N1 vaccination, however only the most robust models are discussed further (refer to
Appendix section D1 for information on the entire range of models generated).
In an attempt to quantify the ability of pH1N1 Vaccine Attitudes and Knowledge
Scale items to predict pH1N1 influenza vaccination behaviour, two independent regression
models were generated. All factors found to be statistically significant predictors of HCW
pH1N1 vaccination (p-value <0.05, OR CI excludes 1) were included in the final models:
Model (1), Base Model ( includes key socio-demographics, occupation, influenza
infection risk factors, and vaccination history related variables, but excludes pH1N1 Vaccine
Attitudes and Knowledge Scale items), and
Model (2) Base Model plus pH1N1 Vaccine Attitudes and Knowledge Scale items
(includes all variables in the base model plus the pH1N1 Vaccine Attitudes and Knowledge
Scale items (p-value <0.05, OR CI excludes 1). The discriminative power of both models to
correctly classify HCW pH1N1 vaccination was assessed using AUC (i.e. area under the
receiver operating (ROC) curve).
A ROC curve is a two-dimensional depiction of a classification models’ performance,
and the AUC is a scalar value which represents a classification model’s discriminative
strength. Thus, in the context of our analysis, AUC provides a technique for comparing each
of the two models’ ability to correctly classify pH1N1 vaccination and non-vaccination
within the study sample.
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5.4. Results
5.4.1 Study sample characteristics
A total of 10464 survey packages were distributed to hospital staff and 3301
packages were completed and returned, yielding a response rate of 31.5%. Of these 3275
surveys were adequately completed and included in the data analysis. The distribution of the
study sample’s gender, pH1N1 vaccination status, and occupation group was found to be
comparable to that of the overall HCW population when verified with administrative staffing
records.
There was 99.6% concordance in the study sample, between self-reported pH1N1
vaccination status and OCHS occupational health and safety records, indicating self-reported
vaccination is a valid measure of actual vaccine uptake in this HCW sample. In the overall
sample (N=3275), a total of 2862 (87.4%) HCWs received the pH1N1 vaccine, while 413
(13%) did not receive the pH1N1 vaccine. The average age of the study sample was 42.9
years (SD=11.23), and the majority of HCWs were women (81%), and nurses (35%).
Additionally, 53.8% of HCWs reported receiving the 2009/2010 sINFLU vaccine during
pH1N1, and 74.3% of HCWs reported 2008/2009 seasonal influenza vaccination. Sociodemographics characteristics of the study sample are presented in Table 5.1.

5.4.2 Predictors of pH1N1 vaccination among HCWs
Socio-demographic, influenza risk factors, and vaccine history predictors are
presented in Table 5.2. Compared to non-vaccinated HCWs, vaccinated HCWs were older,
in a steady relationship, and living with their dependent children at the time of the pandemic
(p<0.05). HCWs who received the pH1N1 vaccine were also more likely to have received
previous seasonal influenza vaccines (p<0.001). In addition, vaccinated HCWs were working
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in full-time, clinical positions (p<0.001), and reported more frequent contact with children,
the elderly, and loved ones living with a chronic health condition compared to unvaccinated
HCWs (p<0.05). A higher proportion of non-vaccinated HCWs cited side-effects to eggs or
vaccine components, when compared to vaccinated HCWs (p<0.001). Neither perceived selfhealth nor a self-reported previous influenza infection was found to be predictive of pH1N1
vaccination.
Table 5.1: Socio-demographic characteristics of HCW study sample (N=3275)
Characteristics
Sociodemographics
Mean Age
Sex: Female
Ethnic background: Caucasian
Formal Religious belief†
Relationship status: in a relationship
Dependent children < 21 years of age
Type of work: full-time
Occupation Classification
Nursing
Physicians
Allied HCWs
Administrative/clerical
Healthcare technicians
Research and laboratory
Facilities and logistics
Other, non-clinical
Vaccine Uptake
H1N1 influenza vaccination
2008/09 Seasonal influenza vaccination
2009/10 Seasonal influenza vaccination

N (%)‡
42.93 +/- 11.23
2608 (81.4%)
2884 (89.3%)
2516 (76.2%)
2454 (75.9%)
1556 (48.8%)
2335 (71.7%)
1153 (35.2%)
172 (5.3%)
361 (11.0%)
721 (22.0%)
241 (7.4%)
276 (8.4%)
216 (6.6%)
135 (4.1%)
2862 (87.4%)
2433 (74.3%)
1745 (53.8%)

Note: ‡Cumulative percentage, accounts for missing data points/values
†Includes self-report of belonging to any religious faith (e.g. Christian, Jewish, Muslim, Buddhist, etc.)
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Table 5.2: Socio-demographic, influenza risk factors, and vaccine history predictors of HCW
pH1N1 vaccine uptake
Characteristics

Did not receive
pH1N1 vaccine
(n=413)

Received pH1N1
vaccine
(n=2862)

p-value

40.24 +/- 11.67
83.7%
87.7%
64.9%
70.8%
41.6%
43.6%
61.4%

43.32 +/- 11.14
81.0%
89.6%
75.8%
76.6%
49.8%
52.3%
73.2%

0.023
0.196
0.020
<0.001
0.013
0.002
0.001
<0.001

30.5%
1.2%
7.3%
31.0%
5.3%
9.4%
7.7%
7.5%

35.9%
5.8%
11.6%
20.7%
7.7%
8.3%
6.4%
3.6%

<0.001

50.1%
46.2%
9.2%
18.17%
10.5%

62.8%
59.6%
14.1%
27.6%
14.1%

<0.001
<0.001
0.004
<0.001
0.029

26.1%
3.2%
10.9%
41.5%

23.8%
0.6%
0.8%
41.0%

<0.001
<0.001
<0.001
0.84

0.7%
3.7%
23.5%
43.3%
28.9%

0.2%
2.6%
23.0%
41.8%
32.4%

0.078

24.1%
9.8%

81.7%
60.2%

<0.001
<0.001

Sociodemographics
Mean Age
Sex: Female
Ethnic background: Caucasian
Formal religious belief
In a relationship
Dependent children < 21 years of age
Children living at home
Type of work: full-time
Occupation Classification
Nursing
Physicians
Allied HCWs
Administrative/clerical
Healthcare technicians
Research and laboratory
Facilities and logistics
Other-non-clinical
Influenza Infection Risk Factors
Regular contact with children
Regular contact with the elderly
Living with someone with a chronic illness
Family member has a chronic illness
Personally has a chronic illness
Influenza History
Past side-effects to influenza vaccination
Egg-allergy
Allergy to vaccine components
Previous influenza infection
Perceived self health
Poor
Fair
Good
Very good
Excellent
Vaccine Uptake
2008/09 Seasonal influenza vaccination
2009/10 Seasonal Influenza vaccination
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5.4.3 HCWs pH1N1 Attitudes and Knowledge Scale item predictors (HBM constructs)
The odds ratios (OR) with 95% confidence intervals, as well as the proportions of
vaccinated and non-vaccinated HCWs who agree with each of the scale items are presented
in Table 5.3
5.4.3a Perceived susceptibility
Overall, perceived personal susceptibility to H1N1 infection was significantly
associated with pH1N1 vaccine uptake (p < .05). Compared to non-vaccinated HCWs, those
who received the vaccine were more likely to agree that a person requires the pH1N1 vaccine
even if they are healthy. Vaccine acceptors were more likely to perceive they were 1) at high
personal risk of pH1N1 influenza, 2) at risk of being infected by patients, and 3) at greater
overall risk of pH1N1 infection than the general public. Additionally, vaccinated HCWs
were more likely to believe that their vaccine uptake would not only reduce personal
susceptibility to pH1N1 infection, but also reduce infection transmission to their patients.
5.4.3b Perceived severity
Compared to non-vaccinated HCWs, HCWs who received the pH1N1 vaccine were
more likely to perceive: 1) pH1N1 is personally dangerous, 2) pH1N1 infection would
interfere with their daily activities, 3) pH1N1 infection is scary, and 4) pH1N1 is dangerous
to their patients. Non-vaccinated HCWs tended not to perceive pH1N1 as personally
dangerous or scary.
5.4.3c Perceived benefits of pH1N1 vaccination
HCW perception that the pH1N1 vaccine is safe was the most important perceived
benefit to predict vaccine uptake. Additional benefits motivating HCWs to receive the
pH1N1 vaccine include: 1) protection of self, patients, and family members from being
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infected, and 2) preventing the spread of pH1N1. Of note, the associations between
vaccination and the desire to protect family members and patients were stronger than the
association between vaccination and the desire to protect self. Non-vaccinated HCWs were
more concerned about vaccine side-effects and vaccine allergies than vaccinated HCWs.
5.4.3d Perceived barriers to pH1N1 vaccination
The most important barrier to vaccination in this study was the perception that the
vaccine could cause illness. In comparison to non-vaccinated HCWs, vaccine accepters were
more likely to agree that the vaccine would NOT make its recipients sick. In comparison to
vaccine accepters, non-vaccinated HCWs were more likely to cite additional barriers to
vaccination, including: 1) lack of time to be vaccinated, 2) concerns regarding vaccine sideeffects, and 3) vaccination interfering with daily activities. Interestingly, fear of needles and
disliking injections were not statistically significant barriers to vaccination.
5.4.3e Cues to action
Vaccine uptake was higher among HCWs who perceived pH1N1 vaccination is
important to their friends, family, and colleagues. As well, compared to non-vaccinated
HCWs, those who received the vaccine were more likely to report that their physicians and
supervisors encouraged them to get vaccinated.
5.4.3f Attitudes towards vaccination
Belief that all HCWs should be vaccinated against pH1N1 was the strongest predictor
of pH1N1 vaccination. Conversely, non-vaccinated HCWs were more likely to agree that
HCWs should have freedom of choice in vaccination compared to their vaccinated
colleagues
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Table 5.3: HCW pH1N1 Vaccine Attitudes and Knowledge Scale item predictors of HCW pH1N1 vaccine uptake
Did not
receive
pH1N1
vaccine
(n=407)†

Received
pH1N1
vaccine
(n=2849)
‡

12.4%

40.6%

4.81 (3.54, 6.51)

13.7%

47.2%

5.63 (4.21, 7.53)

5.4%

27.6%

6.70 (4.33, 10.38)

27.6%

78.5%

9.60 (7.60, 12.14)

HCWs are at greater risk than general public of catching H1N1*

59.8%

81.7%

3.02 (2.42, 3.75)

I am at risk of catching pH1N1 from hospital patients *

38.1%

69.2%

3.64 (2.94, 4.52)

pH1N1 is dangerous for me*

24.9%

55.7%

3.78 (2.99, 4.79)

pH1N1 is dangerous for the patients in the hospital at which I work*

71.2%

87.9%

2.94 (2.31, 3.74)

pH1N1 is a bad disease*
If I were to get pH1N1 it would significantly interfere with my regular daily
activities*
Other health problems that I have may become worse if I get pH1N1*

77.8%

90.1%

2.61 (2.01, 4.0)

68.9%

88.0%

3.29 (2.60, 4.18)

33.7%

44.3%

1.56 (1.26, 1.94)

The thought of getting pH1N1 scares me*

22.5%

48.0%

3.18 (2.50, 4.06)

26.5%

75.8%

8.68 (6.86, 11.00)

29.7%

80.9%

10.04 (7.96, 12.66)

Factor

Odds Ratio
(95%CI)

Perceived Susceptibility to Influenza
I am at high personal risk for getting pH1N1*
It is very likely that I can infect patients with pH1N1 if I don’t get the pH1N1
vaccine*
I am likely to get pH1N1 if I do not get the pH1N1 vaccine*
The pH1N1 vaccine IS required for a healthy person*

R

Perceived Severity of Influenza

Perceived Benefits of Vaccination in Preventing Influenza
If I get vaccinated against pH1N1, then I will be more certain that I will not infect
patients*
If I get vaccinated against pH1N1, then I will be more certain that I will not infect
family members*
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Getting the pH1N1 vaccine will prevent me from getting pH1N1*

17.1%

56.0%

6.16 (4.72, 8.05)

Prevent spread of pH1N1*

30.6%

80.4%

9.30 (7.39, 11.71)

The pH1N1 vaccine can NOT cause pH1N1* R

52.0%

79.5%

3.58 (2.89, 4.44)

11.0%

26.7%

2.93 (2.13, 4.04)

28.5%

64.1%

4.47 (3.56, 5.62)

14.7%

69.6%

13.23 (9.94, 17.59)

60.9%

91.0%

6.48 (5.11, 8.21)

38.1%

58.1%

2.25 (1.82, 2.79)

Getting the pH1N1 vaccine does NOT interfere with daily activities*R

54.8%

82.2%

3.80 (3.06, 4.72)

I am NOT worried about the side effects of getting the pH1N1 vaccine*R

20.8%

56.5%

4.94 (3.84, 6.34)

78.0%

80.4%

1.16 (0.90, 1.49)

I do NOT like getting injections

53.1%

55.1%

1.09 (0.89, 1.35)

The pH1N1 vaccine will NOT make me sick*R

28.7%

73.7%

6.95 (5.52, 8.75)

People close to HCW think that it is important for me to get the pH1N1 vaccine*

17.9%

61.6%

7.33 (5.63, 9.54)

My colleagues think it is important for me to get the pH1N1 vaccine*

28.7%

60.7%

3.82 (3.04, 4.80)

My doctor encouraged me to get the pH1N1 vaccine*

14.7%

48.0%

5.34 (4.02, 7.10)

My supervisors thought it was a good idea for me to get the pH1N1 vaccine*

45.2%

75.0%

3.63 (2.93, 4.49)

All HCWs should be vaccinated against pH1N1*

14.7%

76.0%

18.40 (13.81, 24.52)

It is important that HCWs have freedom of choice in vaccination*

92.4%

69.0%

0.18 (0.13, 0.27)

I believe in immunizations*R

47.7%

86.9%

7.30 (5.84, 9.12)

I do not expect any side effects (e.g. local tenderness or infection) from the pH1N1
vaccine*
I do not expect an allergic reaction or autoimmune disease after getting the pH1N1
vaccine*
I believe the pH1N1 vaccine is safe*
Perceived Barriers to Accepting Vaccination
I have time to get the pH1N1 vaccine*R
pH1N1 vaccine is NOT painful*

I am NOT fearful of needles

R

R

Cues to Action

General Attitudes
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Note: * p-value <0.001
Participants who had completed less than 80% of the HCW pH1N1 Vaccine Attitudes and Knowledge Scale were excluded from the analysis
therefore † Data missing for 6 participants and ‡ Data missing for 13 participants from the total sample
R
Reverse Code for ease of odds ratio interpretation
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5.4.4 Modeling factors predictive of pH1N1 vaccination
The factors with ORs having 95% CI excluding 1, were included within the final
multivariate logistic regression models are presented in Table 5.4.
5.4.4a Model (1) Base model (excludes H1N1 Attitudes and Knowledge Scale items)
Regression analysis generated AUC, indicative of the model’s discriminative power,
was 0.84 (CI 0.81, 0.87). That is, the base model of factors correctly predicted 84% of HCW
pH1N1 vaccination in the study sample.
5.4.4b Model (2) Base model plus H1N1 Attitudes and Knowledge Scale items
The purpose of this model was to examine whether the addition of the pH1N1
Attitudes and Knowledge Scale items to the base model increased the model’s ability to
predict pH1N1 vaccination. As seen in Table 5.4, HCW attitudes and beliefs were highly
predictive of HCW pH1N1 vaccination, even after accounting for base model predictors. The
AUC of this model was 0.95 (CI 0.93, 0.96). This combined model of factors correctly
predicted 95% of HCW pH1N1 vaccination behaviour, which is an increase over the base
model.
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Table 5.4: Multivariate regression analysis, modeling factors predictive of HCW pH1N1 vaccination
Base Model‡
Predictor Variables
Sociodemographics
In a relationship
Formal religious belief
Type of work: full-time
Occupation Classification
Physicians
Nursing
Allied HCWs
Administrative/clerical
Healthcare technicians
Research and laboratory
Facilities and logistics
Other, non-clinical
Influenza Risk Populations
Regular contact with children
Family Member has a chronic illness
Influenza Vaccine History
Past side-effects to influenza vaccination
Allergy to vaccine components
2008/09 Seasonal Influenza vaccination
2009/10 Seasonal Influenza vaccination
pH1N1 Vaccine Attitudes and Knowledge Scale Items
It is very likely that I can infect patients with pH1N1 if I don’t
get the pH1N1 vaccine

Base Model + Attitudes
Scale Items†
OR
95% CI

OR

95% CI

1.50
1.82
1.85

(1.04, 2.16)
(1.28, 2.58)
(1.31, 2.62)

1.52
2.16

(1.00, 2.30)
(1.41, 3.30)

1
0.31
0.43
0.23
0.47
0.43
0.23
0.12

Reference
(0.07, 1.31)
(0.09, 1.98)
(0.05, 1.01)
(0.09, 2.21)
(0.09, 1.98)
(0.05, 1.09)
(0.02, 0.55)

1
0.46
0.64
0.33
1.09
0.41
0.62
0.17

Reference
(0.07, 2.82)
(0.10, 4.24)
(0.05, 2.03)
(0.16, 7.51)
(0.06, 2.74)
(0.09, 4.27)
(0.02, 1.21)

1.43
1.56

(1.02, 2.00)
(1.04, 2.36)

-

-

0.58
0.14
3.10
5.40

(0.41, 0.83)
(0.06, 0.31)
(2.19, 4.40)
(3.48, 8.38)

0.04
1.48
3.43

(0.01, 0.12)
(0.95, 2.31)
(2.06, 5.71)

-

-

2.47

(1.49, 4.10)
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The H1N1 vaccine IS required for a healthy personR
The thought of getting H1N1 scares me
If I get vaccinated against H1N1, then I will be more certain
that I will not infect family members
I believe the H1N1 vaccine is safe
I have time to get the H1N1vaccineR
The H1N1 vaccine will NOT make me sickR
People close to me think that it is important for me to get
vaccinated against H1N1
My doctor encouraged me to get the H1N1vaccine
My supervisor thought it was a good idea for me to get the
H1N1 vaccine
All HCWs should be vaccinated against H1N1
Area under ROC

-

1.73
1.88
2.38

(1.12, 2.66)
(1.20, 2.93)
(1.56, 3.65)

-

-

2.45
1.94
1.54
1.83

(1.50, 4.01)
(1.25, 3.00)
(1.01, 2.35)
(1.14, 2.95)

-

-

2.10
1.86

(1.20, 3.65)
(1.23, 2.81)

2.90

(1.73, 4.86)

-

-

-

0.84

(0.81, 0.87)

0.95

(0.93, 0.96)

Note: ‡ Base Model: includes key socio-demographic, influenza infection risk factor, and vaccination history related variables, but excludes
pH1N1 Vaccine Attitudes and Knowledge Scale items.
†Base Model plus pH1N1 Vaccine Attitudes and Knowledge Scale items: includes all variables in base model (i.e., socio-demographic, risk
factor, vaccination history), and the pH1N1 Vaccine Attitudes Scale items (p-value <0.5).
R
Reverse Code for ease of odds ratio interpretation.
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5.5. Discussion
This study identified key factors predictive of actual pH1N1 vaccination in a
large sample of Canadian multi-professional HCWs in order to improve future vaccine
campaigns and pandemic preparedness. This study is one of the few studies that
examined HCW attitudes towards pandemic vaccination, and used attitudinal constructs
grounded in a validated theoretical framework. We were especially interested in
modifiable attitudes and beliefs driving HCWs to accept the vaccine because these factors
can be influenced through vaccination strategies to improve vaccine coverage.
Our study identified highly predictive multivariate models of HCW pH1N1
vaccination and demonstrated the important role that modifiable HCW attitudes and
beliefs play in such uptake. Our multi-variable model correctly predicts 95% of HCW
pH1N1 vaccination behaviours. The addition of attitudinal factors increased the model’s
ability to discriminate between vaccinated and non-vaccinated HCWs. In comparison to
non-vaccinated HCWs, the vaccinated were more likely to be in a relationship, work fulltime, have regular contact with at-risk populations, and have received influenza vaccines
in the past. Key modifiable attitudinal factors driving vaccination included: (1) desire to
protect family members and patients from pH1N1, (2) the belief that vaccination is
important even if one is in good health, (3) confidence in vaccine safety, and (4)
supervisor and physician encouragement. HCW pH1N1 vaccination was also motivated
by fear and inhibited by misperceptions regarding vaccine safety and the belief of allergy
to vaccine components.
Past research supports our findings as it shows that HCWs are more likely to
receive (or intend to receive) influenza and pH1N1 vaccinations if they: 1) perceive that
they are susceptible to the infection, 2) perceive the infection is severe, 3) perceive the
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benefits of vaccination outweigh barriers, and 4) are influenced by positive external cues
to action.6, 8, 9, 10 Our findings extend this research by developing a model to quantify and
determine the key attitudes predictive of HCW vaccination.
Similar to our findings, past research has also cited fear of vaccine safety and
allergy as a vaccine deterrent.5, 14,15 However, the incidence of vaccine allergies is greatly
inflated among non-vaccinated HCWs compared to vaccinated HCWs, and the
prevalence of reported vaccine allergies among non-vaccinated HCWs was greater than
that of other HCW populations.16 Thus, non-vaccinated HCWs may be misinformed
about their true risk of vaccine related allergies and helping them rule out their perceived
allergy may help reduce their fears about such safety concerns.
5.5.1 Limitations
The following study limitations should be considered when interpreting the
findings. There was a time lag between the time of the survey and the peak of the
pandemic, which may have influenced HCWs’ recall of their responses to the
questionnaire items. Although HCWs were assured confidentiality in their questionnaire
responses, some HCWs may have decided not to participate in the study or be
forthcoming, fearing negative consequences if their identity was revealed. Furthermore,
this was a single center study. These factors may limit the external validity (i.e.
generalizability) of the study results. Finally, our results illustrate predictive models of
vaccine uptake, and do not imply causation. Future research should evaluate the efficacy
of novel interventions designed to influence these key HCW modifiable attitudes towards
vaccination to examine if they improve vaccine uptake.
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5.6. Conclusions
Protecting HCWs and patients from acquiring a transmissible infectious disease is
a core value of the Canadian health care system as seen in the efforts placed on patient
safety, and in the quality measures that have been developed. Vaccination is the best way
to prevent infectious diseases and has had the greatest impact worldwide in reducing
disease and mortality. The persistent attitudinal barrier to influenza vaccination has been
an ongoing quandary. One response is to impose a mandatory HCW vaccination
requirement, which has been considered unpalatable to some employee groups. So, the
search for interventions to improve voluntary HCW participation in vaccination
continues. Our results suggest that future influenza vaccine campaigns should target
HCW attitudes and perceptions to improve vaccine coverage in both pandemic and nonpandemic scenarios. Furthermore, a culture of vaccine promotion in the workplace,
characterized by strong consistent messaging from HCWs’ supervisors and colleagues to
enhance vaccine uptake is important. Finally, physicians play an important role in driving
HCW vaccination; thus, strong physician support, encouragement, and leadership will
likely be important in the success of future vaccine campaigns.
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6.0. Predicting (sINFLU) influenza vaccination among healthcare workers
6.1. Abstract
Background: Annual seasonal influenza vaccination of (HCW) is key component of
influenza prevention and control in healthcare settings. Yet, vaccination rates fell below
recommended targets during most influenza seasons. This study examines factors
influencing HCW sINFLU vaccination in a large, multi-professional Canadian sample.
We sought to identify modifiable factors (i.e. attitudes and beliefs) that predict
vaccination as these factors can be influenced by future vaccine campaigns to improve
vaccine coverage.
Methods: A cross-sectional survey was conducted at a large Canadian tertiary care
hospital. HCWs (N=3268) completed measures of demographics, vaccination history,
influenza risk factors, and attitudes towards sINFLU vaccination. Of the total sample,
2433 (74.3%) HCWs received the sINFLU vaccine. Multiple logistic regression analyses
were used to predict HCW sINFLU vaccination.
Results: Data analysis revealed HCW attitudes towards vaccination significantly
predicted vaccine uptake, even after adjusting for demographics, vaccine history, and
influenza risk factors. The combined model correctly predicted 89% (CI 0.88-0.91) of
HCW sINFLU vaccination. Key modifiable factors driving HCW vaccination include: (1)
desire to protect family members and patients, (2) belief that vaccination is important
even if one is healthy, (3) not expecting vaccine induced side-effect, (4) having the time
to be vaccinated, (5) not considering vaccines to be painful, and (6) supervisor
encouragement.
Conclusions: This research identified fundamental reasons why HCWs become
vaccinated during non-pandemic influenza seasons and provides direction for future
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influenza vaccination programs. Targeting HCW attitudes in influenza vaccine
campaigns may improve vaccine coverage. Further, creating a culture of vaccine
promotion in the workplace, with enhanced vaccine access and strong messaging from
supervisors can improve HCW vaccine coverage.
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6.2. Introduction
Seasonal Influenza (sINFLU) is a significant health risk to patient populations,
and healthcare workers (HCWs) are a potential source of influenza across healthcare
settings.5, 8-11 Annual sINFLU immunization of HCWs is proven to reduce the pool of
infection and minimize the overall burden of healthcare associated influenza.5, 8-12 Yet,
many HCWs opt not to receive sINFLU vaccination leading to vaccine coverage rates
notably lower than those recommended.5, 8-10, 14
A better understanding of HCW sINFLU vaccination behaviours, through the
application of a valid theory of health behaviour change, may facilitate the development
of more effective vaccination programs. The Health Belief Model (HBM)27 , well
established theory of health behaviour change, has provided a valuable theoretical
framework for understanding attitudes and beliefs driving various health behaviours,
including HCW influenza vaccination.22-27 Thus, this research aims to examine the broad
array of factors predicting 2008/2009 sINFLU vaccination of a large scale, multiprofessional sample of Canadian HCWs. We were especially interested in the
examination of HBM based modifiable factors (i.e. attitudes and beliefs) predicting HCW
sINFLU vaccination as these factors have the most potential to be influenced by future
vaccination programs and pro-vaccination messaging.
It is important to consider influenza vaccination in non-pandemic settings,
independent of pandemic influenza, as this practise can lead to a better understanding of
differential vaccination behaviours of HCWs during pandemic and non-pandemic
influenza seasons. This research aims to inform the development of vaccination programs
that improve influenza vaccine coverage among HCW populations.
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6.3. Materials and Methods
6.3.1 Study design and participants
This cross-sectional observational study was conducted at one of the largest
tertiary care hospitals in Canada. Following the conclusion of the hospital’s pH1N1
vaccination campaign in June 2010, all hospital HCWs (N= 10,464) were invited to
participate in the study through a mass mail-out. HCWs of the hospital were invited to
complete a study questionnaire and submit the completed questionnaire to the hospital’s
Occupational Health and Safety (OCHS) department to be de-identified; only deidentified questionnaires were accessed by the research team.
6.3.2 Study questionnaire measure
Study participant completed measures on (1) socio-demographics (e.g. age,
gender, occupation and department of employment etc.), (2) influenza infection risk
factors, (3) influenza vaccine history, and (4) sINFLU vaccine attitudes are included in
the analysis (refer to appendix section A for a copy of the survey). HCW attitudes towards
sINFLU was assessed using a 34-item sINFLU Vaccine Attitudes and Knowledge Scale,
adapted from questionnaires developed to measure behaviour determinants associated
with influenza vaccination in HCWs

21, 30

. This scale surveys the 5 constructs of the

Health Belief Model (HBM), 27(i.e. susceptibility to influenza, severity of influenza,
benefits of accepting vaccination, barriers to accepting vaccination, and cues to action),
as well as assesses general attitudes of HCWs towards sINFLU vaccination. Participants
indicated the extent to which they agree or disagree with scale items on a 5-point Likert
scale.
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6.3.3 Statistical analysis
All analyses were conducted using SPSS/PASW v.17 statistical package. Data
was initially screened and statistical assumptions were evaluated. Descriptive statistics
for the study sample (i.e. survey respondents) was calculated and frequency statistics
were used to evaluate HCW responses to questionnaire items. The distribution of key
socio-demographic variables of the study sample was compared to the overall HCW
population (i.e. staff at the institution) for external study validity. HCW reported level of
agreement with the sINFLU Vaccine Attitudes and Knowledge Scale items was
dichotomized into agree (strongly agree and agree) and disagree (neither agree nor
disagree, disagree, and strongly disagree) statements, dichotomy consistent with previous
research.21
In the previous analysis, self-reported pH1N1 vaccine uptake of HCWs
responding to the survey was confirmed using OCHS records and 99.96% concordance
was obtained (refer to section 5). However, self- reported sINFLU vaccine uptake of the
study sample could not be confirmed in the same manner because of incomplete OCHS
2008/2009 vaccination records. Nevertheless, because of the high degree of concordance
observed between self-reported and OCHS records for pH1N1 vaccination, in the same
HCW sample using the same survey measure, self-reported HCW sINFLU vaccination
was considered to be valid measure of actual sINFLU vaccination, and treated as such.
Self-reported sINFLU vaccine status was considered the primary outcome of
interest. Chi-square analyses, independent samples t-tests, and univariate analysis were
used to examine differences between vaccinated and non-vaccinated HCWs in terms of
socio-demographics, vaccine history, influenza risk factors, and agreement with sINFLU
vaccine Attitudes and Knowledge Scale items. Odds Ratios (with 95% confidence
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intervals) were calculated to examine associations between independent factors (i.e.
socio-demographics, occupation, vaccine history, influenza risk factors, and agreement
with sINFLU vaccine Attitudes and Knowledge Scale items) and HCW sINFLU
vaccination (self-report).
Multivariate logistic regression analysis using forward stepwise selection of
variables was used to model factors predictive of HCW sINFLU vaccination. The
inclusion of factors in the multivariate regression analysis process was based on the
univariate analysis (statistically significant (p-value <0.1) predictors of sINFLU
vaccination and the existing literature on HCW sINFLU influenza vaccination.
It is worth noting that a number of predictive models were developed to better
examine associations between predictor variables and self-reported sINFLU vaccination,
however only the most robust models are discussed further (refer to Appendix section F1
for information on the entire range of models generated).
In an attempt to quantify the ability of sINFLU Vaccine Attitudes and Knowledge
Scale items to predict sINFLU vaccination behaviour two independent multivariate
models were generated. All factors found to be statistically significant predictors of HCW
sINFLU vaccination (p-value <0.05) were included in the final models:
Model (1) Base Model ( includes key socio-demographic, influenza infection risk
factor, and vaccination history related variables, but excludes sINFLU Vaccine Attitudes
and Knowledge Scale items), and
Model (2) Base Model plus sINFLU Vaccine Attitudes and Knowledge Scale
items (includes all variables in the base model and sINFLU Vaccine Attitudes and
Knowledge Scale items (p-value <0.5, OR CI excludes 1). The discriminative power of
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both models to correctly classify HCW sINFLU vaccination was assessed using AUC
(i.e. area under the receiver operating (ROC) curve).
Similar statistical analysis techniques were previously used to determine factors
predictive of actual pH1N1 vaccination in the same HCW sample (refer to thesis section
5).
6.4. Results
6.4.1 Study sample characteristics
A total of 10464 survey packages were distributed to hospital staff and 3301
packages were completed, yielding a response rate of 31.5%. Of these 3268 surveys were
sufficiently completed (i.e. sINFLU vaccination status reported) and included in the data
analysis. The distribution of the study sample’s gender and occupation group was found
to be comparable to that of the overall HCW population when verified with
administrative staffing records.
2008/2009 sINFLU vaccination was reported by 3268 HCW participants, a total
of 2433 (74%) HCWs received the 2008/2009 sINFLU vaccine, while 835 (25 %)
remained unvaccinated. The average age of the study sample was 42.9 years (SD=11.25),
and the majority of HCWs were women (81%), and nurses (35%). Additionally, 87.4% of
HCWs reported receiving the 2009/2010 pH1N1 influenza vaccine, and 53.8% of HCWs
reported 2009/2010 seasonal influenza vaccination. Socio-demographics characteristics
of the study sample are presented in Table 6.1.
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Table 6.1: Socio-demographic characteristics of HCW study sample (N=3268)
Characteristics
Sociodemographics
Mean Age
Sex: Female
Ethnic background: Caucasian
Formal Religious belief†
Relationship status: in a relationship
Dependent children < 21 years of age
Type of work: full-time
Occupation Classification
Nursing
Physicians
Allied HCWs
Administrative/clerical
Healthcare technicians
Research and laboratory
Facilities and logistics
Other, non-clinical
Vaccine Uptake
H1N1 influenza vaccination
2008/09 Seasonal influenza vaccination
2009/10 Seasonal influenza vaccination

N (%)‡
42.93 +/- 11.23
2608 (81.4%)
2884 (89.3%)
2516 (76.2%)
2454 (75.9%)
1556 (48.8%)
2335 (71.7%)
1153 (35.2%)
172 (5.3%)
361 (11.0%)
721 (22.0%)
241 (7.4%)
276 (8.4%)
216 (6.6%)
135 (4.1%)
2862 (87.4%)
2433 (74.3%)
1745 (53.8%)

Note: ‡Cumulative percentage, accounts for missing data points/values
†Includes self-report of belonging to any religious faith (e.g. Christian, Jewish, Muslim, Buddhist, etc.)
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6.4.2 Predictors of sINFLU Vaccination among HCWs
Socio-demographic, influenza risk factors, and vaccine history predictors of sINFLU
vaccination are presented in Table 6.2. Compared to sINFLU non-vaccinators, HCWs who
reported receiving the sINFLU vaccine were older, state formal religious beliefs, and
report working in full-time clinical HCW roles (p-value <0.05). Vaccinated HCWs were
also more likely to have received pH1N1 and 2009/2010 seasonal influenza vaccines (pvalue <0.001), in comparison to the non-vaccinated. Vaccinated HCWs also indicated
regular contact with children or the elderly, and reported to have a family member or be
personally living with a chronic health condition, more frequently than non-vaccinated
HCWs (p-value <0.05). A greater proportion of sINFLU non-vaccinated HCWs also cite
side-effects to eggs or allergies to vaccine components, when compared to HCWs
receiving the vaccine (p-value <0.001). Neither perceived quality of self-health nor a
previous influenza infection (self-reported) was found to be predictive of sINFLU
vaccination status (p-value >0.05).
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Table 6.2: Socio-demographic, influenza risk factors, and vaccine history predictors of HCW
sINFLU vaccine uptake
Characteristics

Sociodemographics
Mean Age
Sex: Female
Ethnic background: Caucasian
Formal religious belief
In a relationship
Dependent children < 21 years of age
Children living at home
Type of work: full-time
Occupation Classification
Nursing
Physicians
Allied HCWs
Administrative/clerical
Healthcare technicians
Research and laboratory
Facilities and logistics
Other-non-clinical
Influenza Infection Risk Factors
Regular contact with children
Regular contact with the elderly
Living with someone with a chronic
illness
Family member has a chronic illness
Personally has a chronic illness
Influenza History
Past side-effects to influenza vaccination
Egg-allergy
Allergy to vaccine components
Previous influenza infection
Perceived self health
Poor
Fair
Good
Very good
Excellent
Vaccine Uptake
pH1N1 influenza vaccination
2009/10 Seasonal Influenza vaccination

Did not receive
sINFLU
vaccine (n=835)

Received sINFLU
vaccine
(n=2433)

p-value

40.1 +/- 10.98
82.1%
90.2%
71.7%
75.2%
48%
49.4%
66.4%

44.0 +/- 11.14
81.2%
89.1%
77.3%
76.2%
49.1%
52%
73.7%

<0.001
0.54
0.38
0.002
0.53
0.54
0.20
<0.001

27.8%
2.0%
10.5%
26.5%
9.1%
10.9%
7.4%
5.7%

37.8%
6.4%
11.2%
22.5%
6.7%
7.6%
6.2%
3.6%

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

58.3%
47.9%
8.9%

62.3%
61.4%
15.0%

<0.04
<0.001
<0.001

21.5%
8.9%

28.2%
15.1%

<0.001
<0.001

25.3%
2.4%
5.2%
38.7%

23.7%
0.4%
0.5%
41.8%

<0.001
<0.001
<0.001
0.12

0.5%
2.3%
22.9%
41.3%
33.0%

0.2%
2.9%
23.0%
42.2%
31.6%

0.575

62.6%
10.4%

95.9%
68.8%

<0.001
<0.001
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6.4.3 HCW sINFLU vaccine Attitudes and Knowledge Scale item predictors (HBM
constructs)
The odds ratios (OR) with 95% confidence intervals, the proportion of vaccinated and
non-vaccinated HCWs agreeing with each sINFLU Vaccine Attitudes and Knowledge Scale
item are presented in Table 6.3
6.4.3a Perceived susceptibility
Perceptions of sINFLU infection susceptibility were associated with vaccination.
Vaccinated HCWs were more likely to agree sINFLU vaccination is a requirement even for
healthy persons, when compared to non-vaccinated HCWs. Vaccinated HCWs were also
more likely to believe sINFLU vaccination would reduce their personal susceptibility to
sINFLU infection, and reduce infection transmission to their patients. Furthermore, in
comparison to the non-vaccinated, vaccinated HCWs were more likely to agree they were 1)
at high personal risk of sINFLU, 2) at risk of catching sINFLU from patients, and 3) at
greater overall risk of sINFLU infection than the general public.
6.4.3b Perceived severity
Vaccine uptake was highest among HCWs who agreed with statements relating to
sINFLU severity. In comparison to non-vaccinated HCWs, HCWs reporting sINFLU
vaccination were more likely to agree a sINFLU infection would: 1) be personally
dangerous, 2) interfere with their daily activities, 3) be dangerous to hospital patients, 4)
exacerbate their pre-existing health problems, and 5) be a bad disease. Additionally, a greater
proportion of vaccinated HCWs were scared by the prospect of being infected, when
compared to the non-vaccinated.
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6.4.3c Perceived benefits of sINFLU vaccination
HCWs accepting the vaccine believed the sINFLU vaccine was safe. Other benefits
that encouraged HCW vaccination against sINFLU include: 1) preventing sINFLU infection
transmission to family members, 2) preventing sINFLU spread, 3) preventing sINFLU
transmission to patients, and 4) preventing sINFLU infection in self. It is important to note,
the association between HCW agreement of protecting self from sINFLU by vaccination and
sINFLU vaccination, was weaker in comparison to the association between sINFLU vaccine
uptake and agreement with items relating to protecting family members or patients from
sINFLU.
6.4.3d Perceived barriers to sINFLU vaccination
Barriers with the strongest associations to sINFLU vaccination were getting sick from
the vaccine and vaccine associated side effects. In other words, vaccinated HCWs were more
likely to agree the sINFLU vaccine would NOT make them sick or that they were NOT
worried about sINFLU vaccine related side effects, compared to sINFLU non-vaccinators.
Additional barriers to HCW sINFLU vaccination include: 1) lack of time to be vaccinated, 2)
vaccination interfering with one’s daily activities, 3) vaccination being painful, and 4) being
fearful of needles. However, agreement with statements relating to not liking injections did
not differentiate between sINFLU vaccinated and non-vaccinated.
6.4.3e Cues to action
Compared to non-vaccinated, HCWs self-reporting sINFLU vaccination were more
likely to agree their vaccine uptake was important to people close to them, such as their
spouse, family and friends. Vaccine acceptors also perceived their sINFLU vaccine uptake
was 1) encouraged by their physicians, 2) important to colleagues, and 3) supported by their
supervisors.
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6.4.3f Attitudes towards vaccination
General attitudes of HCWs towards vaccination, independent of the HBM, were also
examined by the sINFLU Vaccine Attitude measure. The belief that all HCWs should be
vaccinated against sINFLU demonstrated the strongest affinity to sINFLU vaccination. In
other words, when compared to the non-vaccinated, a greater proportion of vaccinated
HCWs agreed all HCWs should be vaccinated against sINFLU more than any other
questionnaire item. Conversely, non-vaccinated HCWs were more likely to believe HCWs
should have freedom of choice concerning sINFLU vaccination, in comparison to their
vaccinated colleagues. Belief in immunization was also a strong predictor of sINFLU
vaccination.
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Table 6.3: HCW sINFLU Vaccine Attitudes and Knowledge Scale item predictors of HCW sINFLU vaccine uptake
Did not
receive
sINFLU
vaccine
(n=820)†

Received
sINFLU
vaccine
(n=2406)‡

Odds Ratio
(95%CI)

I am at high personal risk for getting sINFLU*
It is very likely that I can infect patients with sINFLU if I don’t get the sINFLU
vaccine*
I am likely to get sINFLU if I do not get the sINFLU vaccine*

17.8%

44.2%

3.66 (3.01, 4.45)

21.2%

59.6%

5.49 (4.55, 6.61)

8.0%

36.3%

6.50 (4.99, 8.48)

The pH1N1 vaccine IS required for a healthy person* R

28.5%

72.4%

6.57 (5.51, 7.83)

HCWs are at greater risk than general public of catching sINFLU*

56.3%

78.0%

2.74 (3.32, 3.25)

I am at risk of catching sINFLU from hospital patients*

36.0%

63.1%

3.04 (2.57, 3.58)

sINFLU is dangerous for me*

13.8%

30.4%

2.73 (2.20, 3.39)

sINFLU is dangerous for the patients in the hospital at which I work*

72.6%

86.0%

2.31 (1.91, 2.80)

sINFLU is a bad disease*
If I were to get sINFLU it would significantly interfere with my regular daily
activities*
Other health problems that I have may become worse if I get sINFLU*

64.6%

77.5%

1.89 (1.59, 2.24)

66.3%

82.9%

2.46 (2.06, 2.94)

27.3%

42.6%

1.97 (1.66, 2.35)

The thought of getting sINFLU scares me*

12.2%

18.8%

1.67 (1.32, 2.10)

36.3%

74.5%

5.11 (4.31, 6.05)

Factor

Perceived Susceptibility to Influenza

Perceived Severity of Influenza

Perceived Benefits of Vaccination in Preventing Influenza
If I get vaccinated against sINFLU, then I will be more certain that I will not infect
patients*
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If I get vaccinated against sINFLU, then I will be more certain that I will not infect
family members*
Getting the sINFLU vaccine will prevent me from getting sINFLU*

37.1%

77.5%

5.84 (4.92, 6.93)

18.3%

44.8%

3.63 (2.98, 4.40)

38.2%

77.5%

5.58 (4.71, 6.62)

49.3%

72.7%

2.74 (2.32, 3.23)

16.1%

32.8%

2.54 (2.07, 3.12)

37.8%

68.4%

3.56 (3.01, 4.19)

37.0%

79.8%

6.74 (5.67, 8.01)

I have time to get the sINFLU vaccine*R

70.0%

90.0%

3.87 (3.17, 4.72)

sINFLU vaccine is NOT painful*R

52.0%

65.9%

1.79 (1.52, 2.10)

Getting the sINFLU vaccine does NOT interfere with daily activities*R

68.4%

86.3%

2.91 (2.41, 3.52)

I am NOT worried about the side effects of getting the sINFLU vaccine*R

35.7%

72.7%

4.78 (4.04, 5.66)

I am NOT fearful of needles*R

74.4%

80.7%

1.44 (1.19, 1.73)

I do NOT like getting injections

55.9%

57.9%

1.09 (0.93, 1.27)

The sINFLU vaccine will NOT make me sick*R

44.1%

79.7%

4.95 (4.18, 5.87)

People close to HCW think that it is important for me to get the sINFLU vaccine*

19.0%

58.8%

6.07 (5.00, 7.35)

My colleagues think it is important for me to get the sINFLU vaccine*

26.8%

56.8%

3.58 (3.01, 4.26)

My doctor encouraged me to get the sINFLU vaccine*

23.0%

54.7%

4.04 (3.37, 4.84)

My supervisors thought it was a good idea for me to get the sINFLU vaccine*

46.2%

73.1%

3.16 (2.68, 3.73)

Prevent spread of sINFLU*
R

The sINFLU vaccine can NOT cause sINFLU*
I do not expect any side effects (e.g. local tenderness or infection) from the sINFLU
vaccine*
I do not expect an allergic reaction or autoimmune disease after getting the pH1N1
vaccine*
I believe the sINFLU vaccine is safe*
Perceived Barriers to Accepting Vaccination

Cues to Action
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General Attitudes
All HCWs should be vaccinated against sINFLU*

20.6%

72.9%

10.36 (8.56, 12.5)

It is important that HCWs have freedom of choice in vaccination*

90.4%

69.6%

0.24 (0.19, 0.31)

I believe in immunizations*R

55.5%

88.1%

5.95 (4.94, 7.15)

Note: * p-value <0.001
Participants who had completed less than 80% of the HCW sINFLU Vaccine Attitudes and Knowledge Scale were excluded
from the analysis therefore † Data missing for 15 participants and ‡ Data missing for 27 participants from the total sample
R
Reverse Code for ease of odds ratio interpretation
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6.4.4 Modeling factors predictive of sINFLU vaccination
Univarate and multivariate regression analysis was used to model factors predictive
of sINFLU vaccination in our HCW sample. The OR with 95% confidence intervals of all
factors included within the final multivariate logistic regression models are presented in
Table 6.4.
6.4.4a Base model (excludes sINFLU Attitudes and Knowledge Scale items)
Predictors of HCW sINFLU vaccination included in the base regression model are:
HCW age (categorical), the type of HCW occupation, regular contact with the elderly, as
well as the receipt of 2009/2010 pandemic and seasonal influenza vaccines. Previous sideeffects to influenza vaccination (self-report) was associated with sINFLU non-vaccination.
AUC, indicative of the model’s discriminative power, was 0.85 (0.83, 0.87). Thus, the base
model of factors, accurately predicted 85% of sINFLU vaccination within our HCW sample.
6.4.4b Base model plus sINFLU Attitudes and Knowledge Scale items (HBM Constructs)
The purpose of this model was to determine if the incorporation of sINFLU Attitudes and
Knowledge Scale items into the base model would increase the model’s ability to predict
sINFLU vaccine uptake. As seen in Table 6.4, the final model was highly predictive of HCW
sINFLU vaccination behaviour, even after accounting for the base model predictors. In fact,
the AUC of this final model was 0.89 (0.88, 0.91). As such, this combined model of factors
correctly predicted 89% of sINFLU vaccination within our study sample.
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When HCW agreement with sINFLU Attitudes and Knowledge Scale items were
incorporated into the base model, HCW age (categorical), occupation type, regular contact
with the elderly, past allergy to vaccine components (self-report), and 2009/2010 sINFLU
vaccination remained as significant predictors of vaccination. The modifiable factors found
to be predictive of HCW sINFLU vaccination, above socio-demographic variables include,
1) belief that all HCWs should be vaccinated against sINFLU, 2) belief that sINFLU
vaccination is important even if one is in good health, 3) agreement that the likelihood
increases in the absence of sINFLU vaccination, 4) desire to protect family members and
patients from sINFLU, 5) encouragement to become vaccinated by supervisors and other
persons close to the HCW, 6) not expecting vaccine induced side-effects, and 7) considering
sINFLU vaccination to NOT be painful.
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Table 6.4: Multivariate regression analysis, modeling factors predictive of HCW sINFLU vaccination
Base Model ‡
Predictor Variables

Base Model + Attitudes Scale
Items†
OR
95% CI

OR

95% CI

Sociodemographics
Age <20 years
Age 21-30 years
Age 31-40 years
Age 41-50 years
Age 51-60 years

1
1.08
1.10
1.58
2.31

Reference
(0.29, 4.22)
(0.28, 4.28)
(0.41, 6.14)
(0.69, 17.36)

1
1.77
1.60
2.68
7.34

Reference
(0.45, 6.87)
(0.41, 0.62)
(0.69, 10.4)
(1.36, 39.69)

Occupation Classification
Physicians
Nursing
Allied HCWs
Administrative/clerical
Healthcare technicians
Research and laboratory
Facilities and logistics
Other, non-clinical

1
1.07
0.57
0.72
0.46
0.66
0.42
0.56

Reference
(0.55, 2.10)
(0.28, 1.17)
(0.37, 1.43)
(0.22, 0.97)
(0.31, 1.39)
(0.19, 0.90)
(0.24, 1.32)

1
1.88
1.07
1.02
0.87
0.99
0.71
0.67

Reference
(0.89, 4.04)
(0.48, 2.40)
(0.48, 2.19)
(0.38, 2.01)
(0.43, 2.27)
(0.30, 1.69)
(0.25, 1.75)

Influenza Risk Populations
Regular contact with elders

1.33

(1.04, 1.69)

1.34

(1.02, 1.74)

0.09
3.16
10.12

(0.03, 0.25)
(2.24, 4.45)
(7.66, 13.4)

0.09
5.88

(0.03, 0.26)
(4.34, 7.96)

-

-

1.33

(0.99, 1.79)

Influenza Vaccine History
Allergy to vaccine components
pH1N1 Influenza vaccination
2009/10 Seasonal Influenza vaccination
sINFLU Vaccine Attitudes and Knowledge Scale Items
It is very likely that I can infect patients with sINFLU if I don’t
get the sINFLU vaccine

110

I am likely to get sINFLU if I don’t get the sINFLU vaccine
The sINFLU vaccine IS required for a healthy person R
If I get vaccinated against sINFLU, then I will be more certain
that I will not infect family members
I don’t expect an allergic reaction after getting the sINFLU
vaccine
sINFLU vaccine is painful
I am NOT worried about the side-effects of getting the sINFLU
vaccine R
People close to me think that it is important for me to get
vaccinated against sINFLU
My supervisor thought it was a good idea for me to get the
sINFLU vaccine
All HCWs should be vaccinated against sINFLU
Area under ROC

-

-

-

-

1.66
1.91
1.49

(1.12, 2.46)
(1.45, 2.53)
(1.13, 1.97)

-

-

1.42

(1.07, 1.88)

-

-

0.70
2.19

(0.53, 0.93)
(1.65, 2.91)

1.57

(1.15, 2.13)

-

-

1.46

(1.11, 1.92)

-

-

2.00

(1.47, 3.71)

(0.83, 0.87)

0.89

(0.88, 0.91)

0.85

Note: ‡Base Model: includes key socio-demographic, influenza infection risk factor, and vaccination history related variables, but
excludes sINFLU Vaccine Attitudes and Knowledge Scale items.
†Base Model plus sINFLU Vaccine Attitudes and Knowledge Scale items: includes all variables in base model (i.e., sociodemographic, risk factor, vaccination history, and the pH1N1 Vaccine Attitudes and Knowledge Scale items (p-value <0.5).
R
Reverse Code for ease of odds ratio interpretation.
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6.5. Discussion
The primary aim of this study was to improve HCW sINFLU vaccine coverage
during non-pandemic seasons via the investigation of factors predictive of sINFLU
vaccination uptake in a large sample of multi-professional Canadian HCWs. The strengths
of this study lie in the investigation of HCW sINFLU vaccination behaviour by way of
attitudinal constructs grounded in validated theory of health behaviour change (HBM). This
study has largely focused on modifiable HCW attitudes and beliefs driving vaccination as
these factors have the most potential to be influenced by vaccination strategies and provaccination messaging to enhance HCW vaccine coverage.
This analysis identified a highly predictive multivariate model of HCW sINFLU
vaccination and demonstrated the role of modifiable HCW attitudes and beliefs in HCW
vaccination. The final multi-variable model correctly predicted 89% of HCW sINFLU
vaccination behaviour. The addition of attitudinal factors into the base model increased the
model’s ability to correctly classify between vaccinated and non-vaccinated HCWs. In
comparison to non-vaccinated HCWs, vaccine accepters were more likely to be in older,
have regular contact with the elderly (i.e. at-risk population), and have received influenza
vaccines, and be working in clinical HCW occupations with direct patient contact. Key
modifiable attitudinal factors driving vaccination included: (1) belief that ALL HCW should
be vaccinated against sINFLU, (2) desire to protect family members and patients from
sINFLU, (3) the belief that vaccination is important even if one is in good health, (4) absence
of vaccine induced allergies and side-effects, and (5) supervisor encouragement. Conversely,
HCW sINFLU vaccination was inhibited by self-reported allergies to vaccine components
and pain of vaccination. Since pain of vaccination was found reduce vaccination more efforts
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should be placed on educating HCW of the value and utility of influenza vaccines so that
more individuals are willing to become vaccinated despite the pain.
Findings consistent with our own have previously been reported by other researchers
investigating HCW sINFLU vaccination5, 8-10, 14,15 HCW who (1) believe themselves and
other to be susceptible to influenza, (2) considered influenza to be a serious and severe
infection, (3) perceived vaccination benefits to outweigh vaccination barriers, and (4) were
motivated by positive cues to action were more likely to become vaccinated.
Future research should look towards the development and evaluation of interventions
that specifically influence modifiable attitudes of HCWs to improve sINFLU coverage.
6.5.1 Limitations
A number of possible study limitations must also be recognized in order to fully
appreciate the study’s findings. Firstly, our study sample represents a multi-professional
group of hospital employees at a single healthcare institution; therefore our study findings
may not be generalizable to all HCW populations. Secondly, we were unable to confirm selfreported HCW sINFLU vaccination with administrative records, which may have introduced
misclassification or reporter bias into the study sample. Thirdly, since all employees of the
healthcare institution did not participate in the study (response rate of 35%) our findings may
be subjected to sampling bias and the study sample may be a non-random sampling of the
underlying HCW population. HCWs may have decided to not participate in the survey as
they feared negative consequences for the disclosure of their true vaccination attitudes.
Although, we were able to conclude the study sample is comparable to the underlying HCW
population by gender and occupation class, the true impact of sampling bias on the final
regression analysis cannot be fully assessed. Fourthly, the use of HBM construct based scale
items can mean alternative modifiable factors not considered by the HBM may not be
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apparent in our findings. Lastly, the use of multivariate regression analysis also means
causation between vaccination and independent variables cannot be established. Therefore,
we cannot confirm HCW attitudes and beliefs, socio-demographics or influenza risk factors
lead to particular vaccination behaviours or vice-versa (i.e. HCW vaccination behaviours
promote certain attitudes and beliefs about influenza).
6.6. Conclusions
Vaccination remains the most effective and efficient way to prevent influenza in
healthcare settings. Thus, continuous efforts are placed on improving HCW and patient
influenza vaccination coverage. Our analysis demonstrates modifiable HCW attitudes and
beliefs play a key role in sINFLU vaccination and can meaningfully influence vaccination
decisions. Therefore, future vaccination programs should look towards HCW attitudes and
the creation of pro-vaccination cultures in the workplace to enhance vaccination coverage
and reduce the burden of healthcare associated influenza infections on HCWs and patients
alike.
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7.0. Final Summary and Conclusions
The overall purpose of this study was to investigate the range of factors (i.e. attitudes,
beliefs, barriers, motivator, and knowledge gaps) influencing HCW influenza vaccination
behaviours. To achieve this goal, 1) a systematic review of the existing pH1N1 literature, 2)
a qualitative content analysis of HCW provided motivators and barriers to pH1N1 and
sINFLU vaccination, and 3) a quantitative regression analysis of modifiable HCW attitudes
predictive of pH1N1 and sINFLU vaccination were undertaken. The use of three distinct
study methodologies allowed for 1) a more comprehensive investigation of the entire range
of factors driving HCW influenza vaccinations, 2) a better understanding of the similarities
and differences between HCW pH1N1 and sINFLU vaccination behaviours, and 3)
comparison of qualitative and quantitative study findings in vaccination behaviour research.
7.1. Comparison of HCW pH1N1 and sINFLU Vaccination
Many of the attitudes and factors guiding HCW pH1N1 vaccination were consistently
important in all three data analyses (i.e. systematic review, content analysis, and regression
analysis), and most factors influencing HCW vaccination were similar for pH1N1 and
sINFLU vaccines.
In our literature review we found a greater propensity for pH1N1 vaccination among
HCWs who 1) considered pH1N1 to be a serious and severe illness, 2) believed pH1N1
vaccine benefits outweighed possible barriers, 3) were confident of pH1N1 vaccine safety
and effectiveness, and 4) were motivated by positive cues to action (i.e. encouragement from
others, trust in public health communications, and access of scientific literature). These
findings were reaffirmed by the qualitative and quantitative analysis of HCW-pH1N1 study
data, and consistent with findings from previous literature reviews on HCW sINFLU
vaccination 5, 7, 8-11, 16
115

In the qualitative analysis we again determined most motivators and barriers that
drove HCW pH1N1 vaccination also drive sINFLU vaccination in non-pandemic seasons.
We found HCWs who were 1) concerned about preventing infection in self, family members,
patients and communities, 2) aware of a HCW’s role in infection transmission, 3) encouraged
to become vaccinated by co-workers, 4) open to workplace pro-vaccination initiatives, and 5)
accurately informed about vaccination were motivated to become vaccinated. Concerns of
vaccine safety and effectiveness, along with the belief that influenza vaccination was not a
requirement for healthy persons emerged as key barriers to vaccine uptake. In this analysis,
personal motivators and barriers had the greatest impact on HCW pH1N1 and sINFLU
vaccination.
In the quantitative analysis process, we found pro-vaccination attitudes and beliefs
such as 1) all HCWs require influenza immunizations, 2) influenza immunization being a
requirement for healthy adults, 3) vaccination to prevent infection in self, family members
and patients, 4) trust in influenza vaccine effectiveness, and 6) encouragement from coworkers/supervisors and family members were predictive of pH1N1 and sINFLU
vaccination. A number of socio-demographic variables and influenza risk factors were also
found to be predictive of sINFLU and pH1N1 vaccination. Frequent contact with populations
at risk of influenza complications, (i.e. elderly, children and persons living with a chronic
illness) and prior receipt of other influenza vaccines were important predictors of vaccine
uptake. These predictors imply that vaccinated HCW are more conscious of others at
increased risk of influenza complications, and may have become vaccinated to prevent
infection transfer to these persons. These results suggest future influenza vaccine campaigns
should target HCW attitudes driving vaccination, and look towards promoting a culture of
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pro-vaccination and altruism in the workplace to improve vaccination in both pandemic and
non-pandemic scenarios.
In the HCW-pH1N1 sample, which consisted of a multi-professional sample of
HCWs, HCW job type was also a key predictor of pH1N1 and sINFLU vaccination. With
respect to sINFLU, HCWs in nursing roles were most likely to become vaccinated, even
more so than physicians. Comparatively, individuals working in healthcare administration,
research and laboratory roles, healthcare technologist roles, or facilities and logistics (i.e.
healthcare support staff) accepted sINFLU vaccination at lower proportions than nurses or
physicians. Many of these roles can be considered non-clinical HCW roles with limited
direct patient contact. Therefore, non-clinical HCWs may have considered themselves not to
be at risk of influenza transmission to or from patients, and decided not to become
vaccinated. It may be worthwhile for influenza vaccine campaigns to emphasize that all
individuals employed within a healthcare setting should become vaccinated as they can play
a role in infection transmission.
Surprisingly, nurses were less willing to accept the pH1N1 influenza vaccination.
when compared to other HCW groups (e.g. such as healthcare technicians, allied HCWs, and
facilities and logistics personnel .This is especially alarming because nurses represent the
majority of healthcare workforce and nurses are often the first point of contact for patients in
healthcare settings. A variety of factors could have influenced the observed decrease of
pH1N1 vaccination among nurses in our study sample. These may include factors
determined to be unique to pH1N1 non-vaccination (i.e. concerns of vaccine safety, limited
knowledge of pH1N1 vaccine development and vaccine generated immunity), and is
discussed in the following section. However, due to gaps within the existing literature more
qualitative research must be done in this area to better understand the influence of HCW role
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on differential vaccination in pandemic and non-pandemic settings. This is important so that
messaging related to pandemic influenza vaccination can be appropriately targeted among
various HCW specialties.
Self-reported allergy to vaccine components inhibited sINFLU and pH1N1
vaccination. This phenomenon may be attributed to HCWs considering vaccine allergies to
be a valid and convenient reason for non-vaccination, and citing allergies over their true
reasons for non-vaccination. Furthermore, since the incidence of vaccine allergies was
inflated among non-vaccinated HCWs compared to vaccinated HCWs, and the prevalence of
reported vaccine allergies among non-vaccinated HCWs was greater than that of other HCW
populations this predictor should be considered with precaution.16
7.1.1a Factors unique to pH1N1 vaccination
The pH1N1 season was markedly different from non-pandemic sINFLU seasons,
especially because HCW pH1N1 vaccination was extensively promoted by various health
authorities and a large amount of attention was placed on the infection’s pandemic nature by
various sources (e.g. mass media, political leaders, health authorities and healthcare
organizations). Furthermore, a greater proportion of the HCW-pH1N1 study sample was
vaccinated against 2009/2010 pH1N1 (87.4%) than 2008/2009 sINFLU (74.3%). Therefore,
understanding HCW vaccination in pandemic vs. non-pandemic settings can provide future
direction for vaccination campaigns and enhance vaccine uptake. Furthermore, specifically
focusing on pH1N1 vaccination can inform the development of evidence-based preparedness
plans for future influenza pandemics.
A number of factors were found to be unique to pH1N1 uptake in present study. To
our knowledge, none of these factors have previously been reported within HCW sINFLU
vaccination literature. These factors include: 1) fear of pH1N1, 2) improved vaccine
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accessibility, 3) inconsistent messaging and miscommunication from external sources (i.e.
mass media, pharmaceutical agencies, and regulatory bodies), and 4) concerns regarding
vaccine safety and effectiveness due to perceptions of rapid vaccine development. Fear and
vaccine accessibility positively influenced vaccine uptake, while miscommunications from
external sources and perceptions of accelerated vaccine development process had negative
implications.
In both the quantitative and qualitative analysis findings, fear of infection that
stemmed from pH1N1 epidemiology and pandemic infection spread, led to many HCWs
becoming vaccinated against pH1N1. However, fear of infection is not often reported to be
an important factor for sINFLU vaccination within the literature, nor was fear found to be a
significant predictor of sINFLU vaccination in our quantitative analysis. These findings
suggest the observed increase in pH1N1 vaccine coverage in comparison to sINFLU may
have been primed by fear towards the pandemic, which was viewed to be a novel infection
different from sINFLU. As such, it may be appropriate to assume the infrequency of an
influenza pandemic and the attention placed on the pandemic created fear, which resulted in
more HCWs becoming immunized.
Accessibility of the pH1N1 vaccine was also found have a positive impact on vaccine
uptake, especially in the HCW-pH1N1 study sample. Based on the qualitative analysis
findings, HCWs were motivated to become vaccinated against pH1N1 because of shorter
line-ups, reduced wait times, and improved vaccine accessibility. In fact, having the time to
be vaccinated was predictive of pH1N1 vaccination within the final regression model
predicting HCW pH1N1 vaccination. Although vaccine accessibility was not a barrier to
sINFLU vaccination in the HCW-pH1N1 sample, lack of time and vaccine accessibility are
frequently reported to be barriers to sINFLU vaccination by other studies.8-11 A literature
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review by Thomson et al., found HCWs not vaccinated against sINFLU most frequently
reported unsuitable vaccination locations and times as reasons inhibiting their vaccine
uptake.9 Our analysis suggests the improved pH1N1 vaccine coverage may have been the
result of improved vaccine accessibility due to pandemic preparedness planning and HCWs
being a target group for pH1N1 vaccination. Based on these results, it may be worthwhile to
mirror pH1N1 vaccine distribution and promotion processes during future influenza seasons
so that vaccine accessibility is no longer a deterrent to HCW influenza vaccination.
A number of additional factors were also found to inhibit pH1N1 vaccination. Even
though vaccine induced adverse events and mistrust of the vaccine’s effectiveness have
previously been reported in sINFLU vaccination research, the idea that vaccine safety and
effectiveness was compromised for rapid vaccine development is unique to pH1N1. HCWs
felt that the pandemic vaccine was novel and different from sINFLU vaccines, and the R&D
processes surrounding this vaccine were rushed to quickly produce a vaccine to respond to
the pandemic. This was especially evident in our qualitative analysis and other qualitative
studies included in the systematic review.48,55 Most HCWs not vaccinated against pH1N1
influenza vaccination may have done so because they were not convinced of the safety and
effectiveness of the pH1N1 vaccine. Thus, it may be important for vaccination campaigns to
educate HCWs on the true risks and benefits of vaccination, as well as vaccine development
processes, especially at the onset of an influenza pandemic.
Inconsistent messaging and miscommunication from external sources (i.e. mass
media, pharmaceutical agencies, and regulatory bodies) also had a negative impact on
pH1N1 vaccination. According to the qualitative analysis findings, HCWs felt the pandemic
was somehow manufactured for the benefit of pharmaceutical companies and mishandled by
public health and regulatory authorities. In other words, non-vaccinated HCWs felt the
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pandemic was exaggerated by external sources for monetary gain or conspiracy, as such did
not consider pH1N1 to be a serious and severe infection. Therefore, along with improving
vaccine accessibility and convincing HCWs of influenza vaccine safety and effectiveness,
future pandemic vaccination campaigns should also look towards developing consistent provaccination messaging to address HCW concerns stemming from media and external source
communications. Furthermore, it may be beneficial for vaccination campaigns in healthcare
settings to disseminate messaging that address misconceptions about influenza vaccination
stemming from external sources.
Socio-demographic and influenza infection risk factors specifically predictive of
pH1N1 vaccination included full-time work and self-reported formal religious beliefs. Since
full-time HCW spend more time working at the hospital, in comparison to part-time HCWs,
these individuals may have become vaccinated because of 1) their increased risk of exposure
to pH1N1 due to the amount of time they spend at work, and 2) increased exposure to workplace pro-vaccination policies. Therefore, vaccination programs in healthcare settings may
need to specifically target non full-time staff to improve overall vaccine coverage of all
HCW staff. We are limited in our ability to comment on the relationship between vaccination
and HCW religious beliefs, as the research in this area is sparse. We suggest more research
be done in this area to better understand this association. Future researchers .may wish to
consider the use of qualitative research to explore the association between HCWs’ faith and
their vaccination behaviours.
7.1.1b Factors unique to sINFLU vaccination
It is important to consider HCW sINFLU vaccination in comparison to pH1N1 as this
practice can also provide additional insight into HCW vaccination behaviours. Although
various studies have reported on factors influencing HCW sINFLU influenza vaccination
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behaviours, few researchers have linked their findings to HCW vaccination behaviours
during the 2009/2010 H1N1 influenza pandemic (pH1N1), when vaccine uptake among
HCWs received a significant amount of attention. Additionally, much of the existing
research considering both sINFLU and pH1N1 HCW vaccination behaviours remains limited
by study population, sample size, and the application of valid health behaviour theories.34,35,
38,46,50,51

thus, reducing our ability to learn from the pH1N1 experience and improve HCW

vaccination in non-pandemic settings. This is why studies simultaneously investigating
pandemic and non-pandemic vaccination, like the present analysis, are all the more
important.
In the HCW-pH1N1 study we were able to investigate factors influencing both
sINFLU and pH1N1vacciantion in the same HCW sample using qualitative and quantitative
data analysis approaches. This allowed for the more refined investigation of differences
between HCW pH1N1 and sINFLU vaccination behaviours.
Not being vaccinated to promote one’s “natural immunity”, vaccine efficacy
questions stemming from sINFLU development processes, and simply not being vaccinated
against sINFLU out of habit were determined to be key barriers to sINFLU vaccination in the
qualitative analysis. These finding again imply non-vaccinated HCWs tend to be
misinformed about immunization, influenza vaccination, and general immune function, and
only think of self health when considering sINFLU vaccination. Therefore, future
vaccination campaigns should look towards enhancing HCW knowledge of influenza
vaccination and general immune function to attempt to convince more HCWs of the utility
and effectiveness of sINFLU vaccines.
Surprisingly, pain of vaccination was found to inhibit sINFLU vaccine uptake. Yet,
pain did not have a notable influence on HCW pH1N1 vaccination in the same sample.
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These findings support the notion that HCWs considered pH1N1 to be more significant than
sINFLU and were willing to overlook the pain associated with vaccination in pandemic
settings.
7.2. Overall Study Limitations
To fully appreciate the findings of this thesis study a number of possible study
limitations must also be considered. It is important to note the following section describes the
overarching limitations applicable to this research project, while limitations specific to each
data analysis component (i.e. systematic review, content analysis, and regression analysis)
are outlined in the appropriate sections..
The use of previously collected study data (HCW-pH1N1 study) may be viewed as a
limitation of this research. Typically, study objectives and methodologies are set forth prior
to data collection to lessen the potential for an existing dataset to bias a researcher’s study
objectives and results. However, since the goals and objective of this thesis are closely
mirror the goals and objective of the HCW pH1N1 study, which were set forth prior to HCW
pH1N1 data collection, we anticipate the secondary nature of the data source to be of
minimal consequence to the study
All of the studies included in the systematic review and the HCW-H1N1 study relied
on self-reported data drawn from various questionnaire survey measures. This use of selfreported data may have introduced bias, especially because many of these studies were
conducted by researchers with support from the respective healthcare institutions (i.e. HCW
employer). As a consequence, many non-vaccinated HCWs may have incorrectly stated that
they became vaccinated due to concerns of being reprimanded by their employer. As such,
we recognize misclassification of vaccinated and unvaccinated HCWs to be a significant
limitation of the systematic review’s findings, where the majority of the included studies
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indicate the use of self-reported data. However, for this HCW- pH1N1 study, the selfreported pH1N1 vaccine status of all survey respondents (i.e. the study sample) was verified
with their actual vaccine status using administrative records and 99% concordance was
established. Based on the high degree of concordance observed for pH1N1 vaccination, selfreported sINFLU vaccination status of the same HCW sample was assumed to be an accurate
measure of actual vaccination during the 2008/2009 influenza seasons. Since HCW
participants of the HCW-pH1N1 study accurately reported their influenza vaccination status
it is appropriate to assume this study’s findings are not meaningfully influenced by
misclassification bias.
In a similar context, HCW study participants may have provided plausible and
socially acceptable responses for their vaccination and non-vaccinated decisions in an
attempt to better validate their vaccination decisions. Such responses may not be reflective of
true HCW attitudes and beliefs, and may have introduced additional bias (e.g. reporter bias)
into the study’s findings. For instance, many HCWs often reported allergies or vaccine
induced adverse events in higher proportions than what is standard for most HCW
populations. This could have been the result of non-vaccinated HCWs recognizing these
factors to be reasonable causes for non-vaccination.
All studies considered by this thesis analysis (i.e. the systematic review and the
HCW-pH1N1 study) were based on voluntary HCW participation. The response rates of
studies (where reported) were quite variable (9%-100%), with most studies reporting substandard participation rates. These studies may have introduced volunteer or participation
bias in our findings, if HCW study participation occurred in a non-random manner.
Furthermore, studies with low response rates can yield study samples that are not being
representative of the underlying HCW population of interest, and thereby limit the
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generalizability of a study’s findings. We recognize possible issues with generalizability to
be a limitation of the HCW-pH1N1 study findings as well as findings of studies included in
the systematic review.
This research was heavily based on the HBM and its constructs of perceived severity,
susceptibility, benefits, barriers, and cues to action. The HBM was used as an appropriate
theory of health behaviour to 1) inform the organization of the systematic review’s findings,
2) develop the qualitative coding schemas, and 3) design the HCW-pH1N1 study
questionnaire items included as predictor variables in the quantitative analysis.
Other theories of health behaviour, such as the theory of reasoned action, stages of
change model, or protection motivation theory, could have been applied to this work as
alternatives to the HBM. These theories may have captured alternative motivators and
barriers to pH1N1 and sINFLU vaccination which may not be sensitive to the HBM
constructs. For example, HCW self-efficacy, ecological and societal factors, or readiness to
accept vaccination, concepts considered to be important components of other health
behaviour models and theories, may not have been effectively captured by the HBM.
Therefore, our findings may not fully capture the entire range of factors with the potential to
influence HCW influenza vaccination behaviour.
7.3. Significance of The Study
This project is novel as it incorporates multiple study methodologies and data
analysis techniques to define and better understand HCW attitudes, beliefs, barriers,
motivators, and knowledge influencing influenza vaccination. The major strength of this
project lies in the application of both qualitative and quantitative approaches to answer the
research questions of, why HCWs receive and/or not receive influenza vaccination during
pandemic and non-pandemic influenza seasons?
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The study characteristics mentioned below all contributed to enhancing the
significance of our findings.
Factors influencing pandemic influenza vaccination of healthcare workers- A
Systematic Review was the first publication to summarized findings from numerous studies
reporting on HCW pH1N1 vaccination in a systematic and repeatable manner. It was
important to focus on HCW pandemic influenza vaccination as it was not extensively studied
prior to pH1N1 season, and numerous researchers had reported their findings on pandemic
vaccination behaviours in various HCW populations, following the 2009/2010 pandemic.
In regards to the HCW-pH1N1 study, the use of qualitative and quantitative data
analysis strategies to examine factors influencing vaccination behaviours of the same HCW
sample is a strength of this research. No other studies report the simultaneous investigation
of pH1N1 and sINFLU vaccination using both qualitative and quantitative data analysis
techniques. In fact, this study is one of few studies to examine HCW pH1N1 vaccination
with a qualitative lens. HCWs were provided the opportunity to report and rank their reasons
for vaccine uptake and/or avoidance, instead of choosing options from a pre-selected set of
reasons. This practise allowed for the identification of pH1N1 vaccination motivator and
barrier themes unique to HCW pandemic influenza vaccination, many of which were only
captured by the qualitative analysis and previously unreported by other studies in this area of
research.
The use of a valid and applicable theory in health behaviour to guide the investigation
of modifiable attitudes and beliefs influencing HCW pH1N1 vaccination (actual) is another
strength of this research. The use of HBM meant that modifiable HCW attitudes and beliefs,
with the most power to be influenced by pro-vaccination strategies and messaging could be
explored to bring about desired behavioural changes (i.e. vaccine uptake).
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Finally, the HCW-pH1N1 study is only one of two studies to report the verification of
HCW self-reported pH1N1 vaccination status with administrative records.38,55 This practice
allowed us to confirm the accuracy of HCW self-reported vaccination and minimize
misclassification bias in a large multi-professional sample of HCWs.
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8.0. Recommendations for Future Influenza Vaccination Campaigns
The primary aim of this research was to identify and highlight the key factors driving
HCW vaccination during pandemic and non-pandemic influenza seasons, in order to inform
vaccination campaigns. Most of our findings have been (or are in the process of being)
published in peer reviewed scientific journals, presented at a number of relevant conferences
and scientific meetings. This thesis work has accomplished its intended aim of informing
future research and policy in the area of HCW influenza vaccination.
The dissemination of our findings will enable policy makers and program developers
to establish evidence-based strategies that improve influenza vaccination and infection
control in healthcare settings. As such, recommendations for future influenza vaccination
programs, based on the findings of this analysis, are outlined below:


Emphasize the benefits of HCW influenza vaccination (such as influenza
prevention in self, family members, patients and others) and address barriers
to vaccine uptake (i.e. vaccine safety, vaccine effectiveness, and the
occurrence of vaccine induced adverse events)



Establish a culture of pro-vaccination in the workplace through improved
access to influenza vaccine, and encouragement from supervisors, co-workers
and organizational leaders



Develop knowledge dissemination strategies that improve HCW access to
scientifically valid, evidence based, consistent, and interpretable information
on 1) vaccine R&D processes and vaccine ingredients, 2) natural immune
function, 3) vaccine generated immunogenicity, and 4) the true risk and
occurrence of vaccine induced adverse events
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Tailor pro-vaccination messages to different HCW groups (i.e. woman,
nursing, and other non-clinical HCW occupations) to appropriately address
vaccination knowledge gaps, benefits and barriers specific to those groups.



Design consistent pro-vaccination messaging to combat negative implications
various miscommunications from external sources (i.e. mass media,
pharmaceutical agencies, and regulatory bodies) can have on vaccination



Promote altruistic benefits of vaccination (i.e. protection of family, protection
of patients, protection of co-workers, protection of community) and herd
immunity to enhance HCWs awareness of the positive implications their
vaccination uptake can have on preventing infection transfer to at risk
populations



Target modifiable vaccination attitudes and beliefs of HCWs, such as: 1) all
individuals employed within a healthcare setting should become immunized
against influenza, 2) influenza is a serious and severe disease, 3) influenza
vaccination is safe and effective in preventing infection, and 4) vaccination is
a requirement even if one is in good health



Physicians play an important role in driving HCW vaccination; thus, strong
physician support, encouragement, and leadership will likely be important in
the success of future vaccine campaigns.

The incorporation of these recommendations into vaccination programs may elevate HCW
influenza vaccination to the recommended targets of 70-90% coverage.
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Demographic Information
1. Age:_______
2. Sex:

 Male

Month and Year of Birth (mm/yy):
 Female

3. Ethnic background:
 Caucasian (White)
 Asian Descent
 South American Decent
4. Were you born in Canada?

 African Descent
 South Asian Descent
 Hispanic Descent
 Yes

 Aboriginal
 Middle Eastern
 Other___________

 No

 If no, what year did you move to Canada? __________
 What is your current immigration status?
 Canadian Citizen
 US Citizen
 Landed Immigrant
 Visa (e.g., Student Visa, Work Visa)
 Other (Please specify): ______________

 Refugee

5. Spiritual/Religious Beliefs:  Protestant  Catholic
 Buddhist  Hindu
 No Formal Beliefs
 Other__________________
6. What is your current relationship status?
 Single  Married
 Steady Partner
 Divorced/Separated

 Jewish
 None

 Muslim

 Widowed

7. Do you have any dependent children under 21 years old?  Yes  No
If Yes
a) Are they currently living with you?  Yes  No
8. What is your main occupation?
 Registered Nurse (RN)
 Registered Practical Nurse (RPN)
 Physicians / Resident
 Occupational Therapist
 Physiotherapist
 Recreation Therapist
 Psychologist
 Housekeeping
 Administration
 Students / Trainees
 Kitchen / Food and Nutrition Services
 Security
 Facilities
 Logistical Services
 Information Services
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 Other - Please describe
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9. Which department do you work for at The Ottawa Hospital? ______________
10. Which campus do you work at? (Please check all that apply)
 Civic Campus
 The Ottawa Heart Institute
 General Campus
 Riverside Campus
 Rehabilitation Centre
 Ottawa Hospital Research Institute (OHRI)
 Other - Please describe
11. Is your work…
 Full-time

 Part-time

 Casual

 Other __________

12. Please indicate your responses to the following statements by marking an “X”:
Yes

No

I have children living in my home
I come into contact with children on
a regular basis
I live with someone who is elderly
I come into contact with elderly
people on a regular basis
I live with someone with a chronic
health condition
Someone in my immediate family
has a chronic health condition
Health Status
1. Do you have a chronic health condition?

 Yes

 No

2. In general, how would you say your health is? (check one)
 Poor
 Fair
 Good
 Very good
3. Have you had influenza in the past?  Yes
If Yes
When? __________________(indicate year(s))
4. If you are a woman, are you pregnant?

 Excellent

 No

 Yes

 No

If Yes
a) how many weeks pregnant are you ?

______ weeks

5. If you are a woman, were you pregnant in October, November or December
2009?
 Yes
 No
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Vaccine History
1. Did you receive the SEASONAL INFLUENZA vaccine in 2008/2009 (October
2008-April 2009)?
 Yes

 No

 Do not know

1a) If yes, where did you receive the vaccine:
 Ottawa Hospital
 Family physician
 Public health clinic
 Other __________
2. Did you receive the SEASONAL INFLUENZA vaccine in 2009/2010 (October
2009-April 2010)?
 Yes

 No

 Do not know

2a) If yes, where did you receive the vaccine:
 Ottawa Hospital
 Family physician
 Public health clinic
 Other __________

3. Did you receive the pH1N1 vaccine in 2009?
 Yes

 No

 Do not know

3a) If yes, where did you receive the vaccine:
 The Ottawa Hospital
 Family physician
 Public health clinic
 Other _______________
4. Do you have a chronic illness for which annual influenza vaccination is
recommended by your doctor?
 No
 Yes, but I do not get vaccinated
 Yes, and I do get vaccinated
5. Have you ever experienced side-effects from the influenza vaccine?
 No
 Yes
 Not applicable as I was never vaccinated against influenza
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6. If you ever experienced side-effects from the influenza vaccine, have these been
uncomfortable enough to be a reason not to get vaccinated in the future?
 No
 Yes
 Not applicable as I was never vaccinated against influenza
 Not applicable as I never experienced side-effects of the influenza vaccine
7. Do you have an allergy to eggs?
 No
 Yes
 Don’t know
8. Do you have an allergy to components of the influenza vaccine?
 No
 Yes
 Not applicable as I was ever vaccinated against influenza
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pH1N1 Vaccine Attitudes and Knowledge
(Circle a number from 1 to 5 for each item).
Strongly
Disagree

Disagree

Neither
Agree or
Disagree

Agree

Strongly
Agree

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

pH1N1 is dangerous for me
pH1N1 is dangerous for the patients in
the hospital at which I work.

1

2

3

4

5

1

2

3

4

5

9) pH1N1 can be a bad disease
10) If I were to get pH1N1 it would
significantly interfere with my regular
daily activities
11) Other health problems that I have may
become worse if I get pH1N1
12) The thought of getting pH1N1 scares
me
13) If I get vaccinated against pH1N1, then
I will be more certain that I will not
infect patients.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1)
2)

3)
4)
5)

6)
7)
8)

I am at high personal risk for getting
pH1N1
It is very likely that I can infect patients
with pH1N1 if I don’t get the pH1N1
vaccine
I am likely to get pH1N1 if I do not get
the pH1N1 vaccine
The pH1N1 vaccine is not required for
a healthy person
Health care workers are at greater risk
than the general public of catching
pH1N1
I am at risk of catching pH1N1 from
Hospital patients

14) If I get vaccinated against pH1N1, then
I will be more certain that I will not
infect family members.
15) Getting the pH1N1 vaccine will prevent
me from getting pH1N1
16) Getting the pH1N1 vaccine will prevent
the spread of pH1N1
17) The pH1N1 vaccine can cause pH1N1
18) I do not expect any side effects (e.g.
local tenderness or infection) from the
pH1N1 vaccine
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Disagree

Neither
Agree or
Disagree

Agree

Strongly
Agree

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

25) I am fearful of needles

1

2

3

4

5

26) I do not like getting injections

1

2

3

4

5

27) The pH1N1 vaccine will make me sick
28) People close to me (e.g. spouse, family,
friends) think that it is important for me
to get vaccinated against pH1N1
29) My colleagues think that it is important
for me to get vaccinated against pH1N1
30) My doctor encouraged me to get the
pH1N1 vaccine
31) My supervisor thought it was a good
idea for me to get the pH1N1 vaccine
32) All health care workers should be
vaccinated against pH1N1
33) It is important that health care workers
have freedom of choice concerning
getting the pH1N1 vaccine

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

34) I do not believe in immunizations

1

2

3

4

5

19) I do not expect an allergic reaction or
autoimmune disease after getting the
pH1N1 vaccine
20) I believe the pH1N1 vaccine is safe
21) I do not have time to get the pH1N1
vaccine
22) pH1N1 vaccines are painful
23) Getting the pH1N1 vaccine interferes
with my daily activities
24) I am worried about the side effects of
getting the pH1N1 vaccine

Strongly
Disagree
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Seasonal Influenza Vaccine Attitudes and Knowledge
(Circle a number from 1 to 5 for each item).
Strongly
Disagree

Disagree

Neither
Agree or
Disagree

Agree

Strongly
Agree

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Seasonal influenza is dangerous for me
Seasonal influenza is dangerous for the
patients in the hospital at which I work.

1

2

3

4

5

1

2

3

4

5

9) Seasonal influenza can be a bad disease
10) If I were to catch seasonal influenza it
would significantly interfere with my
regular daily activities
11) Other health problems that I have may
become worse if I catch seasonal
influenza
12) The thought of getting seasonal
influenza scares me
13) If I get vaccinated against seasonal
influenza, then I will be more certain
that I will not infect patients.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1)
2)

3)

4)
5)

6)
7)
8)

I am at high personal risk for getting
seasonal influenza
It is very likely that I can infect patients
with seasonal influenza if I don’t get
the seasonal influenza vaccine
I am likely to get seasonal influenza if I
do not get the seasonal influenza
vaccine
The seasonal influenza vaccine is not
required for a healthy person
Health care workers are at greater risk
than the general public of catching
seasonal influenza
I am at risk of catching seasonal
influenza from my patients

14) If I get vaccinated against seasonal
influenza, then I will be more certain
that I will not infect family members.
15) Getting the seasonal influenza shot will
prevent me from getting seasonal
influenza
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Disagree

Neither
Agree or
Disagree

Agree

Strongly
Agree

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

22) Seasonal influenza vaccines are painful
23) Getting the seasonal influenza vaccine
interferes with my daily activities
24) I am worried about the side effects of
getting the seasonal influenza vaccine

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

25) I am fearful of needles

1

2

3

4

5

26) I do not like getting injections
27) The seasonal influenza vaccine will
make me sick
28) People close to me (e.g. spouse, family,
friends) think that it is important for me
to get vaccinated against seasonal
influenza
29) My colleagues think that it is important
for me to get vaccinated against
seasonal influenza
30) My doctor encouraged me to get the
seasonal influenza vaccine
31) My supervisor thought it was a good
idea for me to get the seasonal
influenza vaccine
32) All health care workers should be
vaccinated against seasonal influenza

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

16) Getting the seasonal influenza vaccine
will prevent the spread of seasonal
influenza
17) The seasonal influenza vaccine can
cause influenza
18) I do not expect any side effects (e.g.
local tenderness or infection) from the
seasonal influenza vaccine
19) I do not expect an allergic reaction or
autoimmune disease after getting the
seasonal influenza vaccine
20) I believe the seasonal influenza vaccine
is safe
21) I do not have time to get the seasonal
influenza vaccine

Strongly
Disagree
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Disagree

Neither
Agree or
Disagree

Agree

Strongly
Agree

1

2

3

4

5

1

2

3

4

5

Strongly
Disagree

33) It is important that health care workers
have freedom of choice concerning
getting the seasonal influenza vaccine
34) I do not believe in immunizations
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Reasons for Vaccine Uptake
1. Please list, in order of priority, your top 3 reasons for getting the pH1N1
vaccine, or check the box to indicate that you DID NOT get this vaccine.
 I did not get the pH1N1 vaccine
#1 ____________________ (Most Important Reason)
#2 ____________________
#3 ____________________

2. Please list, in order of priority, your top 3 reasons for getting the SEASONAL
INFLUENZA vaccine in 2008/09 (October 2008-April 2009), or check the box to
indicate that you DID NOT get this vaccine.
 I did not get the 2008/09 seasonal influenza vaccine
#1 ____________________ (Most Important Reason)
#2 ____________________
#3 ____________________

3. Please list, in order of priority, your top 3 reasons for getting the SEASONAL
INFLUENZA vaccine in 2009/2010 (October 2009-April 2010), or check the box
to indicate that you DID NOT get this vaccine.
 I did not get the 2009/2010 seasonal influenza vaccine
#1 ____________________ (Most Important Reason)
#2 ____________________
#3 ____________________

4. Please respond to the following item only if you received the pH1N1 vaccine in
2009, but did NOT receive the seasonal influenza vaccine in 2008/09 (October
2008-April 2009).
a) Why did you receive the pH1N1 vaccine in 2009 when you did not receive the
seasonal influenza vaccine in 2008/09 (October 2008-April 2009)?
#1 ____________________ (Most Important Reason)
#2 ____________________
#3 ____________________
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5. Please respond to the following item only if you DID NOT receive the pH1N1
vaccine in 2009, but DID receive the seasonal influenza vaccine in 2008/09
(October 2008-April 2009).
a) Why did you refuse the pH1N1 vaccine in 2009 when you got the seasonal
influenza vaccine in 2008/09 (October 2008-April 2009)?
#1 ____________________ (Most Important Reason)
#2 ____________________
#3 ____________________
Reasons for Vaccine Refusal
1. Please list, in order of priority, your top 3 reasons why you DID NOT get the
pH1N1 vaccine, or check the box to indicate that you DID get this vaccine.
 I got the pH1N1 vaccine
#1 ____________________ (Most Important Reason)
#2 ____________________
#3 ____________________

2. Please list, in order of priority, your top 3 reasons why you DID NOT get the
SEASONAL INFLUENZA vaccine in 2008/09 (October 2008-April 2009), or
check the box to indicate that you DID get this vaccine.
 I got the 2008/09 seasonal influenza vaccine
#1 ____________________ (Most Important Reason)
#2 ____________________
#3 ____________________

3. Please list, in order of priority, your top 3 reasons why you DID NOT get the
SEASONAL INFLUENZA vaccine in 2009/2010 (October 2009-April 2010), or
check the box to indicate that you DID get this vaccine.
 I got the 2009/2010 seasonal influenza vaccine
#1 ____________________ (Most Important Reason)
#2 ____________________
#3 ____________________
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pH1N1 Client Satisfaction Questionnaire
Please help us improve our services by answering some questions about the services
you have received during the pH1N1 Vaccine Campaign at The Ottawa Hospital
(TOH). We are interested in your honest opinion, whether your comments are positive or
negative. Please answer all of the questions by marking an “X” in the box with your
answer.
1.

How would you rate the quality of the pH1N1 vaccine services that were
available to you at TOH?

Poor

2.


Fair


Most of my needs


Yes, they helped
somewhat


None of my needs


No, they didn’t
really help


No, they seemed to
make things worse

In general, how satisfied are you with the organization of the health services you
received at TOH pH1N1 vaccine clinic ?

Very dissatisfied

5.


Some of my needs

Did the services you received at TOH pH1N1 vaccine clinic help you to cope
better with getting the pH1N1 flu shot?

Yes, they helped a
great deal

4.


Excellent

The pH1N1 vaccine services that were available to you at TOH met:

All of my needs

3.


Good


Dissatisfied


Satisfied


Very satisfied

At the TOH pH1N1 vaccine clinic, did you feel actively involved in making
informed decisions about getting your pH1N1 flu shot?

Yes, very much


Yes, quite a bit


Somewhat


Not at all

6. How satisfied were you with the convenience (e.g. location, alphabetical time slots
for being vaccinated) of the TOH pH1N1 vaccine clinic?

Very
dissatisfied


Dissatisfied


Satisfied


Very satisfied
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7. Please list the top 3 things you were MOST SATISFIED with about the TOH
pH1N1 vaccine campaign.
#1 ____________________
#2 ____________________
#3 ____________________

8. Please list the top 3 things you were LEAST SATISFIED with about the TOH
pH1N1 vaccination campaign.
#1 ____________________
#2 ____________________
#3 ____________________

9. How would you recommend we improve the TOH influenza vaccine services in
the future?
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Appendix – Section B1
Search Terms

OR
OR
OR
OR

Concept 1
Healthcare
Worker
Healthcare
Facility Staff
Allied
Healthcare
Worker
Healthcare
Professional

Concept 2

Concept 3

Concept 4

H1N1

Knowledge

Vaccine

pH1N1

Attitudes

Vaccination

Pandemic
influenza

Barriers

Immunity

Swine flu

Reasons

Immunization
Flu shot

OR

Nurses

Health Beliefs

OR

Physicians

Motivators

OR

Medical
Students
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Appendix – Section B2
Sample Search Strategy (Medline)
1. allied health personnel/ or exp health facility administrators/ or exp medical staff/ or exp
nurses/ or exp nursing staff/ or exp personnel, hospital/ or pharmacists/ or physician
executives/ or exp physicians/
2. exp Health Personnel/
3. Infectious Disease Transmission, Patient-to-Professional/ or Infectious Disease
Transmission, Professional-to-Patient/
4. (healthcare adj2 worker$).ab,ti.
5. health care worker$.ab,ti.
6. health care personnel.ab,ti.
7. healthcare personnel.ab,ti.
8. health care professional$.ab,ti.
9. healthcare professional$.ab,ti.
10. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9
11. Influenza A Virus, H1N1 Subtype/
12. H1N1.ab,ti.
13. pH1N1.ab,ti.
14. 11 or 12 or 13
15. exp Vaccination/
16. Mass Vaccination/
17. vaccin$.ab,ti.
18. immuni$.ab,ti.
19. flu vaccine.ab,ti.
20. flu shot$.ab,ti.
21. 15 or 16 or 17 or 18 or 19 or 20
22. Health Knowledge, Attitudes, Practice/
23. health behavior/ or treatment refusal/
24. attitud$.ab,ti.
25. perception$.ab,ti.
26. expectat$.ab,ti.
27. opinion$.ab,ti.
28. belief$.ab,ti.
29. knowledge.ab,ti.
30. reason$.ab,ti.
31. deci$.ab,ti.
32. barrier$.ab,ti.
33. 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32
34. 10 and 14 and 21 and 33
35. limit 34 to (english language and yr="2005 -Current")
36. 34 not 35
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Appendix – Section B3
Sample Data Extraction From

Study ID
Authors

COHORT STUDY
CASE-CONTROL STUDY
CROSS-SECTIONAL STUDY
OTHER STUDY TYPE

□
□
□
□

(SPECIFY)
Study Setting
Exact Description of the study location

DETAILS/INFORMATION NEEDED FROM AUTHORS

Time- frame of Assessment (data collection)

DETAILS/INFORMATION NEEDED FROM AUTHORS

Study Population
Exact Description of the study population

DETAILS/INFORMATION NEEDED FROM AUTHORS

H1N1 vaccination Rate
Vaccination rate (proportion) in the sample population
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Vaccination rate (proportion) in the study sample

INFORMATION NEEDED FROM AUTHORS: Vaccination rate (proportion) in the sample population not provided

INFORMATION NEEDED FROM AUTHORS: Vaccination rate (proportion) in the study sample not provided

Seasonal influenza Vaccination Rate
Vaccination rate (proportion) in the sample population

Vaccination rate (proportion) in the study sample

INFORMATION NEEDED FROM AUTHORS: Vaccination rate (proportion) in the sample population not provided

INFORMATION NEEDED FROM AUTHORS: Vaccination rate (proportion) in the study sample not provided

Predictors of immunization Status
Predictors of Immunization measures Assessed/examined (type of data collected)

Choice of Predictors assessed/examined based on valid and reliable theory/methodology (e.g HBM)
- Yes
- No, INFORMATION NEEDED FROM AUTHORS
- the Theory/method used
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Type of Analysis used to predict vaccination outcomes

INFORMATION NEEDED FROM AUTHORS:

Study findings
General Overall statements

Study Examined Knowledge and Awareness Regarding Influenza Vaccination
- Yes
- No, INFORMATION NEEDED FROM AUTHORS

(% of agreement)

INFORMATION NEEDED FROM AUTHORS:
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Constructs of the HBM Examined in the Study
Predictors of Immunization measures Assessed/examined in the Study based on the HBM constructs

- Perceived Barriers (% of agreement)

- Perceived Motivators (% of agreement)

- Perceived Severity to H1N1 (% of agreement)

- Perceived Susceptibility to H1N1 (% of agreement)

- Cues to Action (% of agreement)
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Appendix – Section B4
Full List of Articles Screened- Dec 2011

1. Abbott, D., & Morton, K. (2010). H1N1 vaccine in pregnancy: The response so far.
Archives of Disease in Childhood: Fetal and Neonatal Edition.Conference: 14th Annual
Conference of the British Maternal and Fetal Medicine Society Gateshead United
Kingdom.Conference Start: 20100610 Conference End: 20100611.Conference
Publicatio(TRUNCATED), 95, Fa46-Fa47.
2. Abstracts and posters from the 2010 canadian pharmacists association conference.(2010).
Canadian Pharmacists Journal, Conference: 2010 Canadian Pharmacists Association
Conference Calgary, AB Canada. Conference Start: 20100515 Conference End:
20100518. Conference Publication(var.pagings), ate of Pubaton: Setember 2010.
3. Aggarwal, N., & Aggarwal, P. (2009). Passive immunity to pandemic H1N1 2009 by
swine flu parties. Journal of Infection in Developing Countries, 3(10), 739-743.
4. Ahluwalia, I. B., Singleton, J. A., Jamieson, D. J., Rasmussen, S. A., & Harrison, L.
(2011). Seasonal influenza vaccine coverage among pregnant women: Pregnancy risk
assessment monitoring system. Journal of Women's Health, 20(5), 649-651.
5. Ahmadipour, N., Houle, S., Kim, S., Lafleche, J., Pless, R., & Law, B. (2010). Persistent
pain in the vaccinated limb following the 2009-10 pandemic H1N1 mass immunization
campaign in canada. Canadian Journal of Infectious Diseases and Medical
Microbiology.Conference: 9th Canadian Immunization Conference Quebec City, QC
Canada.Conference Start: 20101205 Conference End: 20101208.Conference Publication:
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Appendix – Section C1
Major and Minor codes for pH1N1 Influenza Vaccine Acceptance Reasons, cited by HCW who reported
RECEIVING the pH1N1 vaccine
Pilot inter-coder reliability (i.e.Cohen’s Kappa () pre-discussion) for pH1N1 vaccination
motivators was calculated to be 85%, final inter-coder reliability (i.e.Cohen’s Kappa () postdiscussion) was 97%.
1. Personal/Self: Reasons to become vaccinated that relate to the person or individual
*The keywords self, me, I, my should take center stage in all responses that refer to self health*, can include
the terms have and get as they imply self/personal
1.0
Prevention of influenza/flu/sickness in self/I/Me (keywords prevention, avoid, stop)
Examples of statements:
- Catching H1N1
- To prevent myself from getting it and sick
- Avoid getting H1N1
- Prevent illness
- Prevent Infection
** If otherwise stated assume general terms regarding prevention and precaution imply self**
1.1
Personal health issues that would increases the risk of Influenza related health complications to self (e.g.
asthma, age, cancer)
Examples of statements:
- Compromised immune system
- Chronic Illness
- Have asthma
-Age
1.2
Vaccine will minimized Influenza symptoms/severity in self if infected
Examples of statements:
- Prevent serious respiratory issues
- Personal health - to minimize Symptom Severity
- Risk of severe illness with contracting H1N1
1.3
Improve or preserve self health (keywords health, well-being, immunity, care)
Examples of statements:
- My health
- To be immunized
- Keeping myself healthy
** If otherwise stated assume general terms regarding Immunity and Health refer to Personal/Self
Motivators**
1.4
Vaccination as a means of self protection from Influenza and personal safety (keywords protection,
safety)
Examples of statements:
- Protect myself
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- My own safety
- Personal protection
- Protection against contracting H1N1
** If otherwise stated assume general terms regarding protection and safety relate to self**
1.5
I am Fearful or scared of Influenza related illness or death (death and fear combined because the
majority of statements combine fear and death) (keywords fear, scared, afraid, death)
Examples of statements:
- Fear of Contracting
- To no die
- Fear of diseases and/or death
** This code also includes fear as a general term as this refers to personal feelings.
If otherwise stated assume general terms regarding Fear and Death relate to Personal/Self Motivators**
1.6
Null code (would not apply to self - left in so all the other codes match up)
1.7
Self (general does not specify)
Examples of statements:
- Self
- Personal
- For me
1.8
Self compounded statements (included with other reasons), but first concern is stated to be self.
Examples of statements:
- For myself to care for others
-Protect self/others
- To protect myself, my family and patients from what was expected to be a highly contagious and
potentially very serious pandemic
1.9
Reduce the RISK of influenza/infection/sickness for self (inherently different from prevention) (keywords
reduce, lower, decrease)
Examples of statements:
- Reduce personal Risk
- Decrease risk of getting infected
- Lessen chance of acquiring H1N1
** This code also includes general terms that relate to reduce the chance/risk of infection.
If otherwise stated assume relate to Personal/Self Motivators**
2. Family Members (Loved Ones): Reasons to become vaccinated that relate to Family members/Loved ones
* key words children, spouse, siblings, parents, friends, partner, husband, and any other family members
should take center stage in all responses that refer to family members, loved ones and friends*
2.0
Prevention of influenza/flu/sickness in Family Members (keywords prevention, avoid, stop)
Examples of statements:
- Prevent family from getting the disease
- Keep family from getting sick
- Not infect friends
2.1
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Family members have health issues that would increase their risk of Influenza related health
complications (e.g. asthma, age, cancer)
Examples of statements:
- Family member with a chronic health condition
- Mother-in-law is immuno-sufficient
- My father has health problems and getting pH1N1 would be dangerous for him
2.2
Specific Family Member/Loved One. The relationship or various characteristic of the family member are
provided in an attempt to demonstrate that the family member is at risk of influenza (i.e infant child, elderly
mother etc). Independent of but closely related to 2.1 and 2.7
Examples of statements:
- My infant child at home
- My son goes to daycare
-Grandparents or Grandchildren
2.3
Improve or preserve the health/immunity of Family Members via vaccine uptake (keywords health wellbeing, or immunity)
Examples of statements:
- My husband’s Health
- Immunity for family and friends
- Family health concerns
2.4
Vaccination as a means of protecting family members from Influenza or ensuring the safety of Family
Members (keywords protection, safety)
Examples of statements:
- Protecting my family
- Family safety
- Keep family and friends safe
2.5
I am fearful or scared of causing influenza related illness among Family Members, Fearful or scared of
family members being sick with H1N1 (keywords fear, scared, afraid)
Examples of statements:
- Fear of children getting sick with H1N1
- Fear of infecting family
- Scared that my family will become sick with H1N1
2.6
Prevent spread to Family Members (keyword infect, spread, transmission, pass). The idea that vaccination
was motivated by the belief that the HCW themselves can transfer the infection to family members
Examples of statements:
- Not bring influenza home to family
- Prevent influenza spread to family members
- To not transfer illness to friends and family members
2.7
Family Members (general does not specify) Independent of but closely related to 2.3
Examples of statements:
- For my family and friends
- Family
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2.8
Family Members compounded statements (included with other reasons), but the first reason is stated to
be family members
Examples of statements:
- Protect my family and myself
- Take care of my family and patients without getting sick
2.9
Family Members/loved ones encouraged/motivated HCW to become vaccinated
Examples of statements:
- Parents influence
- Family Influence
- My husband strongly encouraged me to have the vaccine to protect possibly infecting my kids
3. Patients: Reasons to become vaccinated that relate to Patients
* keywords patients, clients should take center stage in all responses that refer to family member*
3.0
Prevention of influenza/flu/sickness in Patients in general (keywords prevention, avoid, stop)
Examples of statements:
- Prevent my patients from getting the disease
- Stop H1N1 in patients
3.1
Work with or among patients with health issues that increase their risk of Influenza related health
complications (e.g. at risk patients, cancer, age, cancer)
Examples of statements:
- Work with elderly patients
- Protect vulnerable patient populations
- Primary caregiver to Cancer patient
- My patients are immuno-compromised and at high risk
3.2
Null code
3.3
Health and/or immunity among patients via self-vaccination (keywords health, immune system, or
immunity)
Examples of statements:
- My patient’s health
- Safety of hospital patients
- Keep my patients healthy
**Includes statements that relate to patient care**
3.4
Vaccination as a means of protecting patients from Influenza (keywords protection, safety)
Examples of statements:
- Patient protection
- Patient safety
- Safety of clients
- Reducing infectious load in hospital to protect our patients
3.5
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I am fearful or scared of causing influenza related illness among patients members (keywords fear,
scared, afraid)
Examples of statements:
- I am scared of infecting patients
3.6.
Prevent Spread to Patients (keywords spread, infect, infect, transmission). The idea that vaccination was
motivated by the belief that the HCW themselves can transfer the infection to patients
Examples of statements:
- Prevent spread to patients
- Not spreading H1N1/flu to patients
- Prevent patients from catching pH1N1 from me
3.7
Patients (general does not specify)
Examples of statements:
- For my Patients
- The patients I work with
- In-patient population
3.8
Patients compounded statements (included with other reasons), but the first reason is stated to be patients
Examples of statements:
- To not infect patients and staff
- To prevent infection to patients/coworkers/work-related
3.9
Null Code
4. Co-workers/Colleagues: Reasons to become vaccinated that relate to Colleagues or Co-workers
* keywords colleagues, other staff, supervisor, people I work with*
4.0
Prevention of influenza/flu/sickness in Co-workers (keywords prevention, avoid, stop)
Examples of statements:
- Prevent co-workers from getting influenza
- Stop H1N1 among staff
4.1
Work with colleagues with health issues that increase their risk of Influenza related health complications
(e.g. at risk patients, cancer, age, cancer)
Examples of statements:
4.2
Null code
4.3
Health and/or immunity of among other colleagues via self-vaccination (keywords health, immune
system, or immunity)
Examples of statements:
- My Co-workers health
- My colleague’s health
4.4
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Vaccination as a means of protecting colleagues from Influenza (keywords protection, safety)
Examples of statements:
- To protect my colleagues
- My co-worker’s protection
4.5
I am fearful or scared of causing influenza related illness among colleagues (keywords fear, scared,
afraid)
4.6
Prevent Spread to Colleagues (key spread)
Examples of statements:
- Did not want to infect colleagues
- Staff I work with getting it therefore decrease risk of staff getting it
- Not to spread the virus to co-workers
4.7
Colleagues (general does not specify)
Examples of statements:
- Co-workers
- Colleagues
- People I work with
4.8
Colleagues compounded statements (included with other reasons)
Examples of statements:
- Protect coworkers/patients
- Staff/patients
4.9
Colleagues/supervisors/other staff members encouraged or motivated HCW to become vaccinated
Examples of statements:
- Encouraged by manager
- Staff encouraged me
- I got the vaccine to make my boss happy
- My supervisor encouraged me to
** Includes general terms that relate to Peer Pressure**
5. Community and or Society: Reasons to become vaccinated that relate to the general community or
society.
*keywords others, society, population, community*
5.0
Prevention of influenza/flu/sickness within the community (keywords prevention, avoid, stop)
Examples of statements:
- Prevent others from getting sick
- Stop H1N1 in the community
5.1
Protecting others (especially at risk of influenza complications)
Examples of statements:
- Prevent H1N1 in vulnerable populations
- Protecting others with a chronic illness
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5.2
Specifically Herd Immunity
Examples of statements:
- Contribute to "herd immunity”

5.3
Health and Wellbeing of Others
Examples of statements:
- Health of the community
- The health and wellbeing of others
5.4
Vaccination as a means of protecting others (keywords protection, safety)
Examples of statements:
- To protect my community
- The safety of others
- Protection for anyone I have contact with
5.5
I am fearful or scared of causing influenza related illness in others (keywords fear, scared)
5.6
Spread and Transmission of H1N1/infection ((keywords spread, transfer, transmission)
Examples of statements:
- To break the transmission (chain)
- Prevent spread of H1N1
- Did not want to expose others to H1N1
- Decrease risk of propagating (infection) to population(s) in general
**Includes general statements that relate to general transmission and spread, as well as spread at work**
5.7
Others (general does not specify)
5.8
Others (included with other reasons)
5.9
Public pressure, to be vaccinated, pressure from others (includes social responsibility)
Examples of statements:
- Social Responsibility
- Civic duty
6. HCW Status/Occupation: Reasons to become vaccinated that relate to HCW status, Occupation,
Employment, or Workplace
*keywords duty, responsibility, job, occupation, healthcare worker*
** This category considers school to be an occupation as study sample includes student HCW who are
training in a hospital environment **
6.1
HCW status implicates influenza vaccination
Examples of statements:
- All HCW should be vaccinated
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- It is my duty to be vaccinated
- Duty of care
- It is the right thing to do in a health care workplace
6.2
HCW status increases risk/likelihood of influenza infection to self
Examples of statements:
- As health care worker, high risk
- I could have caught it easily from patients
- Exposure to H1N1 at work
- I work in a hospital and could get or spread H1N1
**Includes general statements that implicates HCW to be a high risk population, or refers to contact with
patients with H1N1**
6.3
Absenteeism (relates to workload burden associated with missing work)
Examples of statements:
- I do not want to miss work
- I have too much work to do
- Available to work
- Remain productive
- Loss of work will put me back too much - work backlog
6.4
Financial factors, pressures of missing work (keywords money, sick leave, afford)
Examples of statements:
- I can not afford to miss work
- I can't afford to be off without pay should an outbreak occur (as per Hosp corp. policy)
- Being able to work/get paid
- Didn’t want to miss any work-not getting paid
**Includes statements that relate to workplace policy where a HCW would not be paid for sick leave if they
are not vaccinated**
6.5
Vaccination made Compulsory by employer (school) (keywords policy, mandatory, pressure,
recommended, forced)
Examples of statements:
- The hospital made me
- Mandatory for school, BScN program
- Recommended by the hospital
- No choice
- My employer strongly recommends it
**Includes general statements that relate to implicates HCW being forced to become vaccinated**
6.6
To be a Role Model/Demonstrate leadership to others, closely related to 4.9
Examples of statements:
- To influence my staff to be immunized
- Role model
- So that my family would be immunized
6.7
Work (general statements) non-specific unsure if the motivator is self, HCW status, or patient population
(keywords hospital, work, school, HCW)
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Examples of statements:
- I work in healthcare
- My work environment
- Where I work
7Alternative Reasons: Alternative reasons for vaccination that do not fit with the above categories (could not
be included in any of the other broader themes)
7.1
Out of Habit
Examples of statements:
- I always get vaccinated
- I do so every year
7.2
Advised by a physician to get the vaccine
Examples of statements:
- My Doctor thought it was a good idea
- My MD asked me to be vaccinated
7.3
Vaccine was conveniently available (ke words accessibility, availability, convenience)
Examples of statements:
- The vaccine was free
- Easy to access
- The vaccine was offered at work
7.4
Confidence or Belief in Immunization/ the effectiveness of the vaccine (keywords safe, effective)
Examples of statements:
- Scientific evidence
- The vaccine will work
- Correct strain
- I believe in immunization
**Includes non-specific statements that implicate confidence in influenza immunization**
7.5
Pregnancy, any reason relating to pregnancy self, others, or the possibility of becoming pregnant)
Examples of statements:
- I was trying to get pregnant
- My wife was pregnant The vaccine was free
- Fetal wellbeing pregnant
7.6
Travel (keywords travel, trip, vacation, and holiday)
Examples of statements:
- Traveling overseas
- Travelling to Europe
- Mexican Trip

9. Other Reasons that could not be coded: Reasons for vaccination that were Too specific to be grouped into
an existing category or did not seem really make sense
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10. Reported receiving the vaccine but no reasons for vaccination uptake provided
11. Reported NOT receiving the pandemic Influenza Vaccine
12. Factors specific to pandemic influenza: Reasons to become vaccinated that relate to the H1N1 pandemic
12.0
Pandemic/Epidemic nature of H11N1 (keywords pandemic, epidemic, outbreak)
Examples of statements:
- Prevent H1N1 pandemic from happening
- Stop an H1N1 outbreak
- Pandemic response
12.1
The pandemic was severe or different from the sINFLU, various characteristics symptoms specific to
H1N1
Examples of statements:
- Young people were most effected/death
- People were dying from the disease
- Higher mortality associated with this influenza
- Healthy people were affected severely/died
- pH1N1 is a new influenza we didn’t know much
12.2
Public health authority motivators to be vaccinated
Examples of statements:
- Because the government urged us to do so
- Public education indicating its benefits
12.3
Media related motivators to be vaccinated
(keywords hype, hysteria)
Examples of statements:
- Fear created by the media
- Media propaganda/hysteria
**Includes non-specific statements that relate to media**
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Major and Minor themes for pH1N1 Influenza Vaccine Refusal, cited by HCW who reported refusing the
vaccine
Pilot inter-coder reliability for pH1N1 barriers (i.e.Cohen’s Kappa () pre-discussion) was 73%
and final inter-coder reliability (i.e.Cohen’s Kappa () post-discussion) was 91%.
1. Personal/Self: Reasons for NOT being vaccinated that relate to the person or individual
The keywords self, me, I, my should take center stage in all responses that refer to self health*
1.0
Vaccination not considered as being important or necessary for self
Examples of statements:
- I don’t need/require the vaccine
- I am not at risk of influenza
- Didn’t think I needed it
- I did not want this vaccine
1.1
Personally/Self of good/sound health that I do not require the vaccine (keywords health,
immune system, or immunity)
Examples of statements:
- My immune system will take care of it
- I believe in letting my immune system fight off any germs/infections etc
- Low risk
- I don't think it's necessary for a healthy individual

strong

1.2
Do not get sick or become infected with influenza (Vaccination/Immunization to influenza not
necessary).
Examples of statements:
- I never get sick
- I have never had the flu
1.3
I am NOT Fearful, concerned, or scared of H1N1 Influenza/ or influenza (keywords fear, scared, afraid)
in the context of sINFLU.
1.4
Report adverse events AE to previous influenza vaccination or other types of immunization, includes
previous reactions to the vaccine
(keywords adverse events, ill, adverse reactions, side-effects)
- The vaccine made me sick
- I had severe headaches after getting the influenza vaccine a few years ago
Previous anaphylactic type reaction to seasonal flu shot
**Includes report of specific AE (e.g. hives), these statements specifically refer to HCW being vaccinated in
the past and having undesired effects. Includes advise from MD to not become vaccinated due to a pervious
SE**
1.5
Null Code
1.6
Personal choice/Belief that relate to no belief/mistrust of influenza vaccination
- My reasons for not getting it are my own and no one else's business
- I don't believe in getting vaccinated for everything out there
- Personal Choice
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- Not convinced
- I do not trust the vaccine
**Includes non-specific statements that relate to mistrust of immunization, and any religious beliefs**
1.7
Afraid of Needles/Vaccination (keywords: injections shots)
Examples of statements:
- I not like injections
- I am scared of needles
1.8
Already had H1N1 influenza, Report immunity due to previous self-reported H1N1 infection
1.9
Confidence in alternative methods of avoiding influenza infection (e.g hand washing, homeopathic
remedies)
2.0 Vaccine related *The key words vaccine, flu shot, influenza, immunization should take center stage in all
responses that refer to the influenza vaccine*
- Adjuvant
2.1
Vaccine Safety (keywords: not safe, dangerous)
Examples of statements:
- Vaccine safety questions
- I don’t believe in poisoning myself
- GBS/ bells palsy
- Do not have confidence in the safety of the ingredients used in the production and storage of
influenza vaccines in general
**Includes statements that relate death from immunization, implies issues with vaccine safety, or
specific/dangerous conditions linked to immunization (i.e. GBS, autoimmune disorders), and issues with
vaccine ingredients and adjuvant **
2.2
Vaccine efficacy/effectiveness
Examples of statements:
- The vaccine will not work
- The vaccine does not/will not prevent influenza
- Little data proving effectiveness/side effects of formulation
2.3
Limitations in knowledge/information (i.e. vaccine manufacturing, vaccine R&D processes) (keywords:
development, testing, manufacturing, research, development)
Examples of statements:
- Not enough research on the vaccine
- Not tested adequately
- The Vaccine was developed quickly
- Vaccine was too new - not enough testing of vaccine or understanding of H1N1
**Includes statements that relate to the vaccine being novel or the long-term effects being unknown, and
general statements on long-term effects**
2.4
General Side-effects or Allergies that alluded to be vaccine uptake (keywords allergy, side-effects)
Examples of statements:
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- Possible side effects to the vaccine
- Allergic reaction
**not really referring to any personal experiences with the vaccine, but rather general statements about the
vaccine side-effects and allergies **
2.5
Fearful of the vaccine, or vaccine related outcomes (i.e. side-effects)
2.6
The Vaccine causes sickness, including influenza
Examples of statements:
- The vaccine causes influenza
- The vaccine makes me Ill
- Greater chance of getting flu if receive vaccine
3. Alternative Reasons: reasons for vaccine refusal that do not fit with the above categories (could not be
included in any of the other broader themes)
3.1
Time
Examples of statements:
- I did not have time to get the vaccine
- no time
- busy
3.2
HCW status/Patient contact absent (i.e Vaccine issue no longer applies)
Examples of statements:
- On leave
- On vacation
- was not working at the time
-Off on maternity leave
**Includes statements that relate to the HCW not having direct patient contact in their role or position **
3.3
The pandemic was misrepresented by External sources (i.e media, public health authorities, and/or
pharmaceutical companies) (keywords: media, conspiracy, propaganda, hysteria)
Examples of statements:
- Media hysteria turned me off
- Exaggerating seriousness proven that media and WHO over did it
- Did not agree with how public health used scare tactics to make people get it - very
poorly "rolled"
out
**Includes general statements regarding media, public health authorities, and/or pharmaceutical companies
**
3.4
Do not become immunized for influenza (routine)
Examples of statements:
- I never get the flu shot
- Didn’t get it (vaccine) last year
3.5
Medical reasons for not being vaccinated, excludes allergies
Examples of statements:
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- I had major surgery
- Trying on get pregnant
**Includes Advised/Discouraged against vaccination by a physician**
8. Compounded Reasons (e.g mention self and patients)
9. Other reasons that could not be coded
10. Report refusing the vaccine but no reasons are provided
11. Received the pH1N1 vaccine
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Major and Minor Themes for sINFLU Vaccine Acceptance Reasons, cited by HCW who reported
RECEIVING the sINFLU vaccine
Pilot inter-coder reliability for sINFLU vaccination motivators was calculated to be (i.e.Cohen’s
Kappa () pre-discussion) 78%, final inter-coder reliability (i.e.Cohen’s Kappa () postdiscussion) was 89%.
1. Personal/Self *The key words self, me, I, my should take center stage in all responses that refer to self
health*, can include the terms have and get as they imply self/personal
1.0
Prevention of influenza/flu/sickness in self/I/Me (key words prevention, avoid, stop)
Examples of statements:
- Prevent influenza in me
- Prevent infection in me
- Avoid influenza/sickness
** If otherwise stated assume general terms regarding prevention and precaution imply self**
1.1
Personal health issues that would increases the risk of Influenza related health complications to self (e.g.
asthma, age, cancer)
Examples of statements:
- Compromised immune system
- Chronic Illness
- Have asthma
-Age
1.2
Vaccine will minimized Influenza symptoms/severity in self if infected
Examples of statements:
- Won’t be as bad if I do get sick
1.3
Improve or preserve self health (key words health, healthy well-being, immunity, care)
Examples of statements:
- For health
- To decrease chance of getting
- My own health and immunity
** If otherwise stated assume general terms regarding Immunity and Health refer to Personal/Self
Motivators**
1.4
Vaccination as a means of self protection from Influenza and personal safety from infection (key word
protection, safety)
Examples of statements:
- Protect myself
- My own safety
- Personal protection
- Protection against contracting H1N1
** If otherwise stated assume general terms regarding Immunity and Health refer to Personal/Self
Motivators**
1.5
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I am Fearful or scared of Influenza related illness or death (combined because the majority of
statements combine fear and death) (key words fear, scared, afraid, death),
- Fear of Contracting
- To no die
- Fear of diseases and/or death
** This code also includes fear as a general term as this refers to personal feelings.
If otherwise stated assume general terms regarding Fear and Death relate to Personal/Self Motivators**
1.6
Null code (would not apply to self - left in so all the other codes match up)
1.7
Self (general does not specify)
Examples of statements:
- Self
- Personal
- For me
1.8
Self compounded statements (included with other reasons), but first concern is stated to be self.
Examples of statements:
- For myself to care for others
-Protect self/others
- To protect myself, my family and patients from what was expected to be a highly contagious and
potentially very serious pandemic
1.9
Reduce the risk of influenza/infection/sickness for self (inherently different from prevention) (key words
reduce, lower, decrease)
Examples of statements:
- Reduce personal Risk
- Decrease risk of getting infected
- Lessen chance of acquiring H1N1
** This code also includes general terms that relate to reduce the chance/risk of infection. If otherwise stated
assume relate to Personal/Self Motivators**
2. . Family Members (Loved Ones): Reasons to become vaccinated that relate to Family members/Loved
ones
* key words children, spouse, siblings, parents, friends, partner, husband, and any other family members
should take center stage in all responses that refer to family members, loved ones and friends*
2.0
Prevention of influenza/flu/sickness in Family Members (keywords prevention, avoid, stop)
Examples of statements:
- Prevent the risk of Influenza in children/family members/friends
- Prevent influenza at home
- Avoid influenza in family
2.1
Family members have health issues that would increase their risk of Influenza related health
complications (e.g. asthma, age, cancer)
Examples of statements:
- Family member with a chronic health condition
- Mother-in-law is immuno-sufficient
- My father is very sick
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2.2
Specific Family Member/Loved One. The relationship or various characteristic of the family member are
provided in an attempt to demonstrate that the family member is at risk of influenza (i.e infant child, elderly
mother etc). Independent of but closely related to 2.1 and 2.7
Examples of statements:
- My infant child at home
- My son goes to daycare
-Grandparents or Grandchildren
2.3
Improve or preserve the health/immunity of Family Members via vaccine uptake (keywords health wellbeing, or immunity)
Examples of statements:
- My husband’s Health
- Immunity for family and friends
- Family health concerns
- Family and friend’s health
2.4
Vaccination as a means of protecting family members from Influenza, ensuring the safety of family
members (key word protection, safety)
Examples of statements:
- Protect my family
- Family safety
- Keep family and friends safe
2.5
I am fearful or scared of causing influenza related illness among Family Members, Fearful or scared of
family members being sick with H1N1 (keywords fear, scared, afraid)
Examples of statements:
- Fear of children getting sick with flu
- Fear of infecting family
- Scared that my family will become sick with influenza
2.6
Prevent spread to family members (key spread, transmission). The idea that vaccination was motivated
by the belief that the HCW themselves can transfer the infection to family members
Examples of statements:
- Not bring influenza home to family
- Prevent influenza spread to family members
- To not transfer illness to friends and family members
- To ensure I did not infect my family
2.7
Family Members (general does not specify) Independent of but closely related to 2.3
Examples of statements:
- For my family and friends
- Family
2.8
Family members compounded statements (included with other reasons), but the first reason is stated to be
family members
Examples of statements:
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- Protect my family and myself
- Take care of my family and patients without getting sick
2.9
Family members/loved ones encouraged/motivated HCW to become vaccinated
Examples of statements:
- Parents influence
- Family Influence
- My husband strongly encouraged me to have the vaccine to protect possibly infecting my kids

3. Patients: Reasons to become vaccinated that relate to Patients
* key words patients, clients should take center stage in all responses that refer to family member*
3.0
Prevention of influenza/flu/sickness in Patients in general (keywords prevention, avoid, stop)
Examples of statements:
- Reduce the risk of Influenza among patients
- Prevent influenza in patients
3.1
Work with or among patients with health issues that increase their risk of Influenza related health
complications (e.g. at risk patients, cancer, age, cancer)
Examples of statements:
- Work with elderly patients
- Protect vulnerable patient populations
-I work with immune suppressed patients
3.2
Null code
3.3
Health and/or immunity among patients via self-vaccination (key words health, immune system, or
immunity protection) include statements that relate to patient care..
Examples of statements:
- My patient’s health
- Safety of hospital patients
- Keep my patients healthy
3.4
Vaccination as a means of protecting patients from Influenza (key word protection, safety)
Examples of statements:
- For patient safety, to prevent them catching flu
-Patient protection
3.5
I am fearful or scared of causing influenza related illness among patients members (key words fear, scared,
afraid)
Examples of statements:
- I am scared of infecting patients
3.6.
Prevent Spread to Patients (key spread, infect). The idea that vaccination was motivated by the belief that
the HCW themselves can transfer the infection to patients members.
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Examples of statements:
- Prevent spread to patients
- Not spreading H1N1/flu to patients
- Prevent patients from catching pH1N1 from me
3.7
Patients (general does not specify)
Examples of statements:
- For my Patients
- The patients I work with
- In-patient population
3.8
Patients compounded statements (included with other reasons) Such as statements that relate to patient
contact, but do not specify.
Examples of statements:
- To not infect patients and staff
- To prevent infection to patients/coworkers/work-related
3.9
Null Code
4. Co-workers/Colleagues: Reasons to become vaccinated that relate to Colleagues or Co-workers
* keywords colleagues, other staff, supervisor, people I work with*
4.0
Prevention of influenza/flu/sickness in Co-workers (keywords prevention, avoid, stop)
Examples of statements:
- Reduce the risk of Influenza among co-workers
- Prevent influenza in colleagues
- Not infect colleagues
4.1
Work with colleagues with health issues that increase their risk of Influenza related health complications
(e.g. at risk patients, cancer, age, cancer)
Examples of statements:
4.2
Null code
4.3
Health and/or immunity of among other colleagues via self-vaccination (key words health, immune
system, or immunity protection)
Examples of statement:
- My Co-workers health
- My colleague’s health
4.4
Vaccination as a means of protecting colleagues from Influenza (key word protection, safety)
Examples of statements:
- To protect my colleagues
- My co-worker’s protection
4.5

217

I am fearful or scared of causing influenza related illness among colleagues (key words fear, scared,
afraid)
4.6
Prevent Spread to colleagues (keyword spread)
Examples of statements:
- Did not want to infect colleagues
- Staff I work with getting it therefore decrease risk of staff getting it
- Not to spread the virus to co-workers
4.7
Colleagues (general does not specify)
Examples of statements:
- Co-workers
- Colleagues
- People I work with
4.8
Colleagues compounded statements (included with other reasons)
4.9
Colleagues/supervisors/other staff members, encouraged/motivated HCW to become vaccinated (includes
peer pressure)
Examples of statements:
- Encouraged by hospital management, (i.e. having contests within hospital)
** Includes general terms that relate to Peer Pressure**
5. Community and or Society: Reasons to become vaccinated that relate to the general community or
society.
*key words others, society, population, community*
5.0
Prevention of influenza/flu/sickness within the community (keywords prevention, avoid, stop)
Examples of statements:
- Reduce the risk of Influenza in others
- Prevent influenza in others
- Not infect others
5.1
Protecting others (especially at risk of influenza complications)
Examples of statements:
- Protecting others with a chronic illness
5.2
Specifically Herd Immunity
5.3
Health and Wellbeing of others
Examples of statements:
-Public health
-Health of others
5.4
Vaccination as a means of protecting others (key word protection, safety)
Examples of statements:
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-Public safety
5.5
I am fearful or scared of causing influenza related illness in others (key words fear, scared)
5.6
Spread and Transmission of H1N1/infection ((keywords spread, transfer, transmission)
Examples of statements:
- To break the transmission (chain)
- Prevent spread of influenza
- Did not want to expose others to influenza
- (stop) spreading illness to general public
**Includes general statements that relate to general transmission and spread, as well as spread at work**
5.7
Others (general does not specify)
5.8
Others (included with other reasons)
5.9
Public pressure, to be vaccinated, pressure from others (includes social responsibility)
Examples of statements:
- Social Responsibility
- Civic duty
6. HCW Status/Occupation: Reasons to become vaccinated that relate to HCW status, Occupation,
Employment, or Workplace
*keywords duty, responsibility, job, occupation, healthcare worker*
** This category considers school to be an occupation as study sample includes student HCW who are
training in a hospital environment **
6.1
HCW status implicates influenza vaccination *key words duty, responsibility, job, occupation, healthcare
worker*
Examples of statements:
- HCW should be vaccinated
- Because of my job
- It is my duty to be vaccinated
6.2
HCW status increases risk/likelihood of influenza infection to self
Examples of statements:
- I am at greater risk because I am a HCW
- I can be infected by the patients I have to care for
**Includes general statements that implicates HCW to be a high risk population, or refers to contact with
patients with H1N1**
6.3
Absenteeism (relates to workload burden associated with missing work)
Examples of statements:
- I do not want to miss work
- I have too much work to do
- Someone else will have to work if I call in sick
6.4

219

Financial factors, pressures of missing work
Examples of statements:
- Cannot afford to miss work
**Includes statements that relate to workplace policy where a HCW would not be paid for sick leave if they
are not vaccinated**

6.5
Vaccination made Compulsory by employer (and school) *key words policy, mandatory, student, school*
(can include recommended)
Examples of statements:
- The hospital made us
- To work we had to be vaccinated
- Recommended by the hospital
- School made up take the vaccine for our placement
**Includes general statements that relate to implicates HCW being forced to become vaccinated**
6.6
To be a Role Model/Demonstrate leadership to others, closely related to 4.9
Examples of statements:
- To influence my staff to be immunized
- Role model
- So that my family would be immunized
6.7
Work (general statements) non-specific unsure if the motivator is self, HCW status, or patient population
(keywords hospital, work, school, HCW)
7Alternative Reasons: Alternative reasons for vaccination that do not fit with the above categories (could not
be included in any of the other broader themes)
7.1
Out of Habit
Examples of statements:
- I always get vaccinated
- I do so every year
7.2
Advised by a physician to get the vaccine
Examples of statements:
- My Doctor thought it was a good idea
- My MD asked me to
7.3
Vaccine was conveniently available * key words accessibility, availability, convenience*
Examples of statements:
- Vaccine accessibility and availability
- Easy to access
- The vaccine was offered at work
- Vaccine is free
7.4
Confidence or Belief in Immunization and the effectiveness of the vaccine “key words safe, effective*
Examples of statements:
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- The vaccine is safe
- The vaccine is effective
- The vaccine will work
- Correct strain
- I believe in immunization
**Includes non-specific statements that implicate confidence in influenza immunization**
7.5
Pregnancy (any reason relating to pregnancy self, others, possibility of becoming preg etc.)
7.6
Travel *key words travel, trip, vacation, holiday
Examples of statements:
- Traveling overseas
- Travelling to Europe
- Mexican Trip
7.7
Public health authority motivators to be vaccinated
7.8
Media related motivators to be vaccinated (includes general statements regarding media)
9. Other Reasons that could not be coded (Too specific or did not really make sense)
10. Reported receiving the vaccine but no reasons for vaccination uptake provided
11. Reported NOT receiving the 2008/2009 sINFLU Vaccine
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Major and Minor themes for 2008/2009 sINFLU Vaccine Refusal, cited by HCW who reported refusing the
vaccine
Pilot inter-coder (i.e.Cohen’s Kappa () pre-discussion) reliability for sINFLU vaccination barriers
was calculated to be 64%, final inter-coder reliability (i.e.Cohen’s Kappa () post-discussion) was
84%.

1. 1. Personal/Self: Reasons for NOT being vaccinated that relate to the person or individual
keywords self, me, I, my should take center stage in all responses that refer to self health*
1.0
Vaccination not considered as being important or necessary for self
Examples of statements:
- I don’t need/require the vaccine
- I am not at risk of influenza
- Didn’t think I needed it
- I did not want this vaccine
1.1
Personally of good/sound health that I do not require the vaccine (key words health,
system, or immunity)
Examples of statements:
- My immune system will take care of it
- I have a strong immune system
- I am healthy
- Without the vaccine I can build-up self immunity

strong immune

1.2
Do not get sick or become infected with influenza (Vaccination/Immunization to influenza not
necessary).
Examples of statements:
- I never get sick
- I have never had the flu
-Strong immune system, never had the flu in all my years in healthcare
1.3
I am NOT Fearful, concerned, or scared of sINFLU or influenzas (key words fear, scared, afraid) in the
context seasonal influenza.
1.4
Report adverse events AE to previous influenza vaccination or other types of immunization, includes
previous reactions to the vaccine
(keywords adverse events, ill, adverse reactions, side-effects)
Examples of statements:
- The vaccine made me sick
- Ill from vaccination
-Allergic reactions to HBV vaccination
- Adverse reactions to all previous influenza vaccines received
**Includes report of specific AE (e.g. hives), these statements specifically refer to HCW being vaccinated in
the past and having undesired effects. Includes advise from MD to not become vaccinated due to a pervious
SE**
1.5 Null Code
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1.6
Personal choice/Belief
- I did not want to
- My decision
- I do not believe in the vaccine
**Includes non-specific statements that relate to mistrust of immunization, and any religious beliefs**
1.7
Afraid of Needles/Vaccination (keywords: injections shots)
Examples of statements:
- I not like injections
- I am scared of needles
1.8
Already had influenza, Report immunity due to previous self-reported infection
1.9
Confidence in alternative methods of avoiding influenza infection (e.g. hand washing, homeopathic
remedies)
2.0 Vaccine related *The key words vaccine, flu shot, influenza, immunization should take center stage in all
responses that refer to the influenza vaccine*
- Adjuvant
2.1
Vaccine Safety (keywords: not safe, dangerous)
Examples of statements:
- The vaccine is not safe
- Vaccine side effects
-I do not want the vaccine ingredients inside me
- Fear of injecting foreign substances into my body
**Includes statements that relate death from immunization, implies issues with vaccine safety, or
specific/dangerous conditions linked to immunization (i.e. GBS, autoimmune disorders), and issues with
vaccine ingredients and adjuvant **
2.2
Vaccine efficacy/effectiveness
Examples of statements:
- The vaccine will not work
- they never know for sure if this years flu is going to match the vaccine mix
- Don’t believe shot actually catches enough strains to be worth it
- It has been proven that vaccines in the past were the "wrong" vaccine,
**For sINFLU, includes reasons such as the strain is a best guess scenario, does not accurately predict the
dominant strain of the season**
2.3
Limitations in the influenza Vaccine Manufacturing, Knowledge, and Research Processes, (keywords:
development, testing, manufacturing, research, development)
Examples of statements:
- not sufficient research
- not tested adequately
**Includes statements that relate to the long-term effects being unknown, and general statements on longterm effects**
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2.4
General Side-effects or Allergies that alluded to be vaccine uptake (keywords allergy, side-effects)
Examples of statements:
- Possible side effects to the vaccine
- Allergic reaction
- - Concern re: long term effects of too many vaccinations
*not really referring to any personal experiences with the vaccine, but rather general statements about the
vaccine side-effects and alltergies **
2.5
Fearful of the vaccine, or vaccine related outcomes (i.e. side-effects)
2.6
The Vaccine causes sickness, including influenza
Examples of statements:
- The vaccine causes influenza
- don't want to get sick from vaccine
- had one (vaccine) years ago and was sick from it so I never got it again

3. Alternative Reasons (could not be included in any of the other broader themes)
3.1
Time
Examples of statements:
- I did not have time to get the vaccine
- no time
- busy
- not a priority
3.2
Not working at TOH or at the Hospital during the influenza vaccine campaign
Examples of statements:
- On leave
- On vacation
- was not working at the time
-Off on maternity leave
-Not working with vulnerable population - started at hospital Dec '09
**Includes statements that relate to the HCW not having direct patient contact in their role or position **
3.3
Media/Public Health Authorities/Pharmaceutical Companies over-exaggerates influenza , conspiracy theory
(keywords: media, conspiracy, propaganda)
Examples of statements:
- Don't want government to track me
- Feeling pressured by work
3.4
Do not become immunized for influenza (routine)
Examples of statements:
- Never bother to get the shot
3.5
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Medical reasons for not being vaccinated, excludes allergies
- I was in treatment for cancer - chemo/radiation
- I had major surgery
- Pregnancy
Includes Advised/Discouraged against vaccination by a physician
8. Compounded Reasons (e.g mention self and patients)
9. Other reasons that could not be coded
10. Report refusing the vaccine but no reasons are provided
12. Received the sINFLU vaccine
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Appendix – Section C2
pH1N1 Motivators (overall)

Code
1.0
1.1
1.2
1.3
1.4
1.5
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.3
3.4
3.5
3.6
3.7
3.8
4.3
4.4
4.6
4.7
4.8
4.9
5.0
5.1
5.2
5.3
5.4
5.6
5.7
5.8
5.9
6.1
6.2
6.3
6.4
6.5
6.6
6.7
7.2
7.3
7.4
7.5
7.6

Prevent influenza in self
Personal health issues
Minimize influenza symptoms
Self health
Self protection/safety
Fearful of infection
Self: GENERAL STATEMENT
Self: COMPOUNDED STATEMENT
Reduce risk of infection
Prevent influenza friends and family
Friends/family member health issues
Family members: specific
Friends/family member health
Friends/family member protection
Fearful for friends/family member influenza
Prevent spread to Friends/family member
Friends/family member: GENERAL STATEMENT
Friends/family member:
COMPOUNDED STATEMENT
Friends/family member encouragement
Prevent influenza in patients
Working with at risk patients
Patient Health
Patient protection/safety
Fearful for patient influenza
Prevent spread to patients
Patients: GENERAL STATEMENT
Patients: COMPOUNDED STATEMENT
Colleagues health
Colleagues protection/safety
Prevent spread to colleagues
Colleagues: GENERAL STATEMENT
Colleagues: COMPOUNDED STATEMENT
Colleague/supervisor encouragement
Prevent influenza in community (other individuals)
Protecting individuals at risk
Herd immunity: SPECIFIC
Other individual’s health
Other individual’s protection/safety
Prevent spread to other individuals
Other individuals: GENERAL STATEMENTS
Other individuals: COMPOUNDED STATEMENT
Public pressure/motivation
HCW status implicates vaccination
HCW at increased occupational risk
Absenteeism
Financial factors
HCW vaccination compulsory, workplace policy
To be a Role Model to other HCW
HCW/Work: GENERAL STATEMENTS
Physician recommended vaccination
Vaccine conveniently available
Belief/confidence in immunization
Pregnant
Travel

Frequency

Proportion

Proportion
per
Theme

714
167
41
432
652
152
86
42
77
62
75
187
112
655
16
347
200

8.5
2.0
0.5
5.1
7.7
1.8
1.0
0.5
0.9
0.7
0.9
2.2
1.3
7.8
0.2
4.1
2.4

28.1

32

0.4

23
23
55
56
417
5
163
116
78
9
32
13
34
31
92
15
5
19
23
95
593
11
3
24
30
129
157
56
358
29
168
33
112
57
20
22

0.3
0.3
0.7
0.7
5.0
0.1
1.9
1.4
0.9
0.1
0.4
0.2
0.4
0.4
1.1
0.2
0.1
0.2
0.3
1.1
7.0
0.1
.0
0.3
0.4
1.5
1.9
0.7
4.9
0.3
1.2
0.4
1.3
0.7
0.2
0.3

20.3

10.8

2.5

9.4

9.8

2.9
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9.0
12.0
12.1
12.3
10.0

Uncodeable Reasons
62
0.7
0.7
Pandemic/epidemic nature of H1N1
71
0.8
H1N1 more sever, different from s.influenza
82
1.0
Media related motivators encouragement
10
0.1
2.0
Reasons not provided
1139
13.5
13.5
Total
8424
100.0
Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

pH1N1 Motivators (TOP, primary reason)

Code
1.0
1.1
1.2
1.3
1.4
1.5
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.9
3.0
3.1
3.3
3.4
3.5
3.6
3.7
3.8
4.6
4.7
4.9
5.0
5.1
5.2
5.3
5.4
5.6
5.9
6.1
6.2
6.3
6.4
6.5

Prevent influenza in self
Personal health issues
Minimize influenza symptoms
Self health
Self protection/safety
Fearful of infection
Self: GENERAL STATEMENT
Self: COMPOUNDED STATEMENT
Reduce risk of infection
Prevent influenza friends and family
Friends/family member health issues
Family members: specific
Friends/family member health
Friends/family member protection
Fearful for friends/family member influenza
Prevent spread to Friends/family member
Friends/family member: GENERAL
STATEMENT
Friends/family member encouragement
Prevent influenza in patients
Working with at risk patients
Patient Health
Patient protection/safety
Fearful for patient influenza
Prevent spread to patients
Patients: GENERAL STATEMENT
Patients: COMPOUNDED STATEMENT
Prevent spread to colleagues
Colleagues: GENERAL STATEMENT
Colleague encouragement
Prevent influenza in community (other
individuals)
Protecting individuals at risk
Herd immunity: SPECIFIC
Other individual’s health
Other individual’s protection/safety
Prevent spread to other individuals
Public pressure/motivation
HCW status implicates vaccination
HCW at increased occupational risk
Absenteeism
Financial factors
HCW vaccination compulsory, workplace

Frequency

Proportion

519
81
12
283
382
82
17
15
44
13
43
100
19
184
1
83

18.2
2.8
0.4
9.9
13.4
2.9
0.6
0.5
1.5
0.5
1.5
3.5
0.7
6.4

63

2.2

7
3
26
8
57
1
25
22
7
1
5
38

0.2
0.1
0.9
0.3
2.0

Proportion
per
Theme

50.2

2.9

18.0

0.9
0.8
0.2

5.2

0.2
1.3

1.5

1
2
6
1
7
115
4
7
57
16
20
66

0.1
0.2
0.2
4.0
0.1
0.2
2.0
0.6
0.7
2.3

4.8
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6.6
6.7
7.2
7.3
7.4
7.5
7.6
9.0
12.0
12.1
12.3
10.0

policy
To be a Role Model to other HCW
HCW/Work: GENERAL STATEMENTS
Physician recommended vaccination
Vaccine conveniently available
Belief/confidence in immunization
Pregnant
Travel
Uncodeable Reasons
Pandemic/epidemic nature of H1N1
H1N1 more sever, different from s.influenza
Media related motivators encouragement
Reasons not provided
Total

6
105
6
17
22
15
10
10
34
82
11
93
2856

0.2
3.7
0.2
0.6
0.8
0.5
0.4
0.4
1.2
2.9
0.4
3.3
100

9.7

2.5
1.2
4.5

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

pH1N1 Motivators (TOP, secondary reasons)

Code
1.0
1.1
1.2
1.3
1.4
1.5
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.1
3.3
3.4
3.6
3.7
3.8
4.3
4.4
4.6
4.7
4.8
4.9
5.1
5.2

Prevent influenza in self
Personal health issues
Minimize influenza symptoms
Self health
Self protection/safety
Fearful of infection
Self: GENERAL STATEMENT
Self: COMPOUNDED STATEMENT
Reduce risk of infection
Prevent influenza friends and family
Friends/family member health issues
Family members: specific
Friends/family member health
Friends/family member protection
Fearful for friends/family member influenza
Prevent spread to Friends/family member
Friends/family member: GENERAL
STATEMENT
Friends/family member: COMPOUNDED
STATEMENT
Friends/family member encouragement
Working with at risk patients
Patient Health
Patient protection/safety
Prevent spread to patients
Patients: GENERAL STATEMENT
Patients: COMPOUNDED STATEMENT
Colleagues health
Colleagues protection/safety
Prevent spread to colleagues
Colleagues: GENERAL STATEMENT
Colleagues: COMPOUNDED STATEMENT
Colleague encouragement
Protecting individuals at risk
Herd immunity: SPECIFIC

Frequency

Proportion

Proportion
per
Theme

113
55
13
91
153
32
28
17
24
39
21
61
78
363
13
199
103

4.0
1.9
0.5
3.2
5.4
1.1
1.0
0.6
0.8
1.4
0.7
2.1
2.7
12.7
0.5
7.0
3.6

18.5

9

0.3

10
22
18
131
59
34
17
3
10
4
11
7
29
3
5

0.4
0.8
0.6
4.6
2.1
1.2
0.6
0.1
0.4
0.1
0.4
0.2
1.0
0.1
0.2

31.4

9.9

2.2
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5.3
5.4
5.6
5.8
5.9
6.1
6.2
6.3
6.4
6.5
6.6
6.7
7.2
7.3
7.4
7.5
7.6
9.0
12.0
12.1
12.3
10.0

Other individual’s health
Other individual’s protection/safety
Prevent spread to other individuals
Other individuals: COMPOUNDED
STATEMENT
Public pressure/motivation
HCW status implicates vaccination
HCW at increased occupational risk
Absenteeism
Financial factors
HCW vaccination compulsory, workplace
policy
To be a Role Model to other HCW
HCW/Work: GENERAL STATEMENTS
Physician recommended vaccination
Vaccine conveniently available
Belief/confidence in immunization
Pregnant
Travel
Uncodeable Reasons
Pandemic/epidemic nature of H1N1
H1N1 more sever, different from s.influenza
Media related motivators encouragement
Reasons not provided
Total

8
41
286
3

0.3
1.4
10.0
0.1

5
7
39
44
16
32

0.2
0.2
1.4
1.5
0.6
1.1

5
81
12
30
8
3
9
19
15
66
16
392
2856

0.2
2.8
0.4
1.1
0.3
0.1
0.3
0.7
0.5
2.3
0.6
11.5
100

12.3

7.8

2.2
0.7

3.5
11.5

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

pH1N1 Motivators (TOP, tertiary reasons)

Code
1.0
1.1
1.2
1.3
1.4
1.5
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1

Prevent influenza in self
Personal health issues
Minimize influenza symptoms
Self health
Self protection/safety
Fearful of infection
Self: GENERAL STATEMENT
Self: COMPOUNDED STATEMENT
Reduce risk of infection
Prevent influenza friends and family
Friends/family member health issues
Family members: specific
Friends/family member health
Friends/family member protection
Fearful for friends/family member influenza
Prevent spread to Friends/family member
Friends/family member: GENERAL
STATEMENT
Friends/family member: COMPOUNDED
STATEMENT
Friends/family member encouragement
Prevent influenza in patients
Working with at risk patients

Frequency

Proportion

Proportion
per
Theme

84
31
16
59
118
38
41
10
9
10
11
26
15
108
2
65
34

2.9
1.1
0.6
2.1
4.1
1.3
1.4
0.4
0.3
0.4
0.4
0.9
0.5
3.8
0.1
2.3
1.2

14.2

23

0.8

6
20
7

0.2
0.7
0.2

10.5
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3.3
3.4
3.5
3.6
3.7
3.8
4.3
4.4
4.6
4.7
4.8
4.9
5.0
5.2
5.3
5.4
5.6
5.7
5.9
6.1
6.2
6.3
6.4
6.5
6.6
6.7
7.2
7.3
7.4
7.5
7.6
9.0
12.0
12.1
12.3
10.0

Patient Health
Patient protection/safety
Fearful for patient influenza
Prevent spread to patients
Patients: GENERAL STATEMENT
Patients: COMPOUNDED STATEMENT
Colleagues health
Colleagues protection/safety
Prevent spread to colleagues
Colleagues: GENERAL STATEMENT
Colleagues: COMPOUNDED STATEMENT
Colleague encouragement
Prevent influenza in community (other
individuals)
Herd immunity: SPECIFIC
Other individual’s health
Other individual’s protection/safety
Prevent spread to other individuals
Other individuals: GENERAL STATEMENTS
Public pressure/motivation
HCW status implicates vaccination
HCW at increased occupational risk
Absenteeism
Financial factors
HCW vaccination compulsory, workplace
policy
To be a Role Model to other HCW
HCW/Work: GENERAL STATEMENTS
Physician recommended vaccination
Vaccine conveniently available
Belief/confidence in immunization
Pregnant
Travel
Uncodeable Reasons
Pandemic/epidemic nature of H1N1
H1N1 more sever, different from s.influenza
Media related motivators encouragement
Reasons not provided
Total

30
229
4
79
60
54
6
22
8
18
24
25
14

1.1
8.0
0.1
2.8
2.1
1.9
0.2
0.8
0.3
0.6
0.8
0.9
0.5

8
14
47
192
11
15
16
33
97
20
61

0.3
0.5
1.6
6.7
0.4
0.5
0.6
1.2
3.4
0.7
2.1

18
82
15
65
27
2
3
33
22
24
28
712
2856

0.6
2.9
0.5
2.3
0.9
0.1
0.1
1.2
0.8
0.8
1.0
24.9
100.0

16.9

3.6

10.5

11.4

3.9
1.2

2.8
24.9

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

pH1N1 Barriers (Overall)

Code
1.0
1.1
1.2
1.3
1.4
1.6
1.7

Vaccination is not important necessary
Personally of sound health
Do not get sick or become infected with
influenza
Not fearful or scared
Report SE to previous influenza
vaccination
Personal choice/belief
Afraid of Needles

Frequency

Proportion

37
100
17

2.9
7.9
1.3

16
47

1.3
3.7

89
12

7.0
0.9

Proportion
per
Theme
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1.8
1.9
2.1
2.2
2.3
2.4
2.5
2.6
3.1
3.2
3.3
3.4
3.5
9.0
10.0

Report previous H1N1 infection
Confident in alternative methods
Vaccine safety issues
Vaccine efficacy issues
R&D limitations
Possible side-effects
Fearful of the vaccine
Vaccine causes sickness
Time and schedule related barriers
HCW status not an issue
Pandemic misrepresented by external
sources
Do not become immunized for influenza
Medical reasons for refusing the vaccine
Reasons that could not be coded
No reasons provided
Total

25
20
58
30
182
58
14
22
38
35
46

2.0
1.6
4.6
2.4
14.4
4.6
1.1
1.7
3.0
2.8
3.6

5
18
21
378
1268

0.4
1.4
1.7
29.8
100.0

28.6

28.7

11.2
1.7
29.8

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

pH1N1 Barriers (TOP, primary reasons)

Code
1.0
1.1
1.2
1.3
1.4
1.6
1.7
1.8
1.9
2.1
2.2
2.3
2.4
2.5
2.6
3.1
3.2
3.3
3.4
3.5
9.0
10.0

Vaccination is not important necessary
Personally of sound health
Do not get sick or become infected with
influenza
Not fearful or scared
Report SE to previous influenza
vaccination
Personal choice/belief
Afraid of Needles
Report previous H1N1 infection
Confident in alternative methods
Vaccine safety issues
Vaccine efficacy issues
R&D limitations
Possible side-effects
Fearful of the vaccine
Vaccine causes sickness
Time and schedule related barriers
HCW status not an issue
Pandemic misrepresented by external
sources
Do not become immunized for influenza
Medical reasons for refusing the vaccine
Reasons that could not be coded
No reasons provided
Total

Frequency

Proportion

26
38
6

6.1
9.0
1.4

3
29

0.7
6.8

50
2
17
2
27
9
82
37
6
11
12
11
10

11.8
0.5
4.0
0.5
6.4
2.1
19.3
8.7
1.4
2.6
2.8
2.6
2.4

3
7
3
33
424

0.7
1.7
.7
7.8
100.0

Proportion
per
Theme

40.8

40.6

10.1
0.7
7.8

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

pH1N1 Barriers (TOP, secondary reasons)

231

Code
1.0
1.1
1.2
1.3
1.4
1.6
1.7
1.8
1.9
2.1
2.2
2.3
2.4
2.5
2.6
3.1
3.2
3.3
3.4
3.5
9.0
10.0

Vaccination is not important necessary
Personally of sound health
Do not get sick or become infected with
influenza
Not fearful or scared
Report SE to previous influenza
vaccination
Personal choice/belief
Afraid of Needles
Report previous H1N1 infection
Confident in alternative methods
Vaccine safety issues
Vaccine efficacy issues
R&D limitations
Possible side-effects
Fearful of the vaccine
Vaccine causes sickness
Time and schedule related barriers
HCW status not an issue
Pandemic misrepresented by external
sources
Do not become immunized for influenza
Medical reasons for refusing the vaccine
Reasons that could not be coded
No reasons provided
Total

Frequency

Proportion

7
37
9

1.7
8.8
2.1

8
15

1.9
3.6

17
3
6
4
18
10
72
14
6
6
10
13
17

4.0
0.7
1.4
0.9
4.3
2.4
17.1
3.3
1.4
1.4
2.4
3.1
4.0

2
5
11
132
422

0.5
1.2
2.6
31.3
100.0

Proportion
per
Theme

25.1

29.9

11.1
2.6
31.1

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

pH1N1 Barriers (TOP, tertiary reasons)

Code
1.0
1.1
1.2
1.3
1.4
1.6
1.7
1.8
1.9
2.1
2.2
2.3
2.4
2.5
2.6
3.1

Vaccination is not important necessary
Personally of sound health
Do not get sick or become infected with
influenza
Not fearful or scared
Report SE to previous influenza
vaccination
Personal choice/belief
Afraid of Needles
Report previous H1N1 infection
Confident in alternative methods
Vaccine safety issues
Vaccine efficacy issues
R&D limitations
Possible side-effects
Fearful of the vaccine
Vaccine causes sickness
Time and schedule related barriers

Frequency

Proportion

4
25
2

0.9
5.9
0.5

5
3

1.2
0.7

22
7
2
14
13
11
28
7
2
5
16

5.2
1.7
0.5
3.3
3.1
2.6
6.6
1.7
0.5
1.2
3.8

Proportion
per
Theme

19.9

15.6
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3.2
3.3
3.5
9.0
10.0

HCW status not an issue
Pandemic misrepresented by external
sources
Medical reasons for refusing the vaccine
Reasons that could not be coded
No reasons provided
Total

11
19

2.6
4.5

6
7
213
422

1.4
1.7
50.5
100.0

12.3
1.7
50.5

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables
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sINFLU Motivators (overall)

Code
1.0
1.1
1.2
1.3
1.4
1.5
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.6
2.7
2.8
2.9
3.0
3.1
3.3
3.4
3.5
3.6
3.7
3.8
4.0
4.3
4.4
4.6
4.7
4.8
4.9
5.0
5.2
5.3
5.4
5.6
5.7
5.8
5.9
6.1
6.2
6.3

Prevent influenza in self
Personal health issues
Minimize influenza symptoms
Self health
Self protection/safety
Fearful of infection
Self: GENERAL STATEMENT
Self: COMPOUNDED STATEMENT
Reduce risk of infection
Prevent influenza friends and family
Friends/family member health issues
Family members: specific
Friends/family member health
Friends/family member protection
Prevent spread to Friends/family member
Friends/family member: GENERAL
STATEMENT
Friends/family member: COMPOUNDED
STATEMENT
Friends/family member encouragement
Prevent influenza in patients
Working with at risk patients
Patient health
Patient protection/safety
Fearful of patients becoming infected with
influenza
Prevent spread to patients
Patients: GENERAL STATEMENT
Patients: COMPOUNDED STATEMENT
Prevent influenza in colleagues
Colleagues health
Colleagues protection/safety
Prevent spread to colleagues
Colleagues: GENERAL STATEMENT
Colleagues: COMPOUNDED STATEMENT
Colleague encouragement
Prevent influenza in community (other
individuals)
Herd immunity: SPECIFIC
Other individual’s health
Other individual’s protection/safety
Prevent spread to other individuals
Other individuals: GENERAL
STATEMENTS
Other individuals: COMPOUNDED
STATEMENT
Public pressure/motivation
HCW status implicates vaccination
HCW at increased occupational risk
Absenteeism

Frequency

Proportion

712
119
59
396
535
19
64
57
81
56
51
111
96
503
241
169

9.8
1.6
.8
5.5
7.4
0.3
0.9
0.8
1.1
0.8
0.7
1.5
1.3
6.9
3.3
2.3

37

0.5

15
16
52
46
350
2

0.2
0.2
0.7
0.6
4.8

140
87
84
3
7
29
11
19
39
67
10

1.9
1.2
1.2

17
14
83
463
9

0.2
0.2
1.1
6.4
0.1

0.1
0.4
0.2
0.3
0.5
0.9
0.1

Proportion
per
Theme

28.1

17.6

10.7

2.4

3
16
18
59
152

0.2
0.2
0.8
2.1

8.5
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6.4
6.5
6.6
6.7
7.1
7.2
7.3
7.4
7.5
7.6
7.7
9.0
10.0

Financial factors
HCW vaccination compulsory, workplace
policy
To be a Role Model to other HCW
HCW/Work: GENERAL STATEMENTS
Out of Habit
Physician recommended vaccination
Vaccine conveniently available
Belief/confidence in immunization
Pregnant
Travel
Public health authority motivations
Uncodeable reasons
Reasons not provided
Total

58
242

0.8
3.3

33
233
34
41
40
45
13
6
3
98
1213
7259

0.5
3.2
0.5
0.6
0.6
0.6
0.2
0.1
1.4
16.7
100.00

11.0

3.6
1.4
16.7

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

sINFLU Motivators (TOP, primary reasons)

Code
1.0
1.1
1.2
1.3
1.4
1.5
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.6
2.7
2.8
2.9
3.1
3.3
3.4
3.6
3.7
3.8
4.4
4.8
4.9
5.2
5.4
5.6
5.9

Prevent influenza in self
Personal health issues
Minimize influenza symptoms
Self health
Self protection/safety
Fearful of infection
Self: GENERAL STATEMENT
Self: COMPOUNDED STATEMENT
Reduce risk of infection
Prevent influenza friends and family
Friends/family member health issues
Family members: specific
Friends/family member health
Friends/family member protection
Prevent spread to Friends/family member
Friends/family member: GENERAL
STATEMENT
Friends/family member: COMPOUNDED
STATEMENT
Friends/family member encouragement
Working with at risk patients
Patient health
Patient protection/safety
Prevent spread to patients
Patients: GENERAL STATEMENT
Patients: COMPOUNDED STATEMENT
Colleagues protection/safety
Colleagues: COMPOUNDED STATEMENT
Colleague encouragement
Herd immunity: SPECIFIC
Other individual’s protection/safety
Prevent spread to other individuals
Public pressure/motivation

Frequency

Proportion

530
77
17
273
329
10
21
19
51
5
27
56
7
108
45
47

21.9
3.2
0.7
11.3
13.6
0.4
0.9
0.8
2.1
0.2
1.1
2.3
0.3
4.5
1.9
1.9

3

0.1

4
19
4
82
31
16
13
2
5
27
5
9
85
6

0.2
0.8
0.2
3.4
1.3
0.7
0.5
0.1
0.2
1.1
0.2
0.4
3.5
0.2

Proportion
per
Theme

54.8

12.5

6.9

1.4

4.3

235

6.1
6.2
6.3
6.4
6.5
6.6
6.7
7.1
7.2
7.3
7.4
7.5
9.0
10.0

HCW status implicates vaccination
HCW at increased occupational risk
Absenteeism
Financial factors
HCW vaccination compulsory, workplace
policy
To be a Role Model to other HCW
HCW/Work: GENERAL STATEMENTS
Out of Habit
Physician recommended vaccination
Vaccine conveniently available
Belief/confidence in immunization
Pregnant
Uncodeable reasons
Reasons not provided
Total

5
22
20
17
132

0.2
0.9
0.8
0.7
5.5

7
84
14
14
24
14
6
27
96
2421

0.3
3.5
0.6
0.6
1.0
0.6
0.2
1.1
4.0
100

11.9

3.1
1.1
4.0

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

sINFLU Motivators (TOP, secondary reasons)

Code
1.0
1.1
1.2
1.3
1.4
1.5
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.6
2.7
2.8
2.9
3.0
3.1
3.3
3.4
3.6
3.7
3.8
4.3
4.4
4.6
4.7
4.8

Prevent influenza in self
Personal health issues
Minimize influenza symptoms
Self health
Self protection/safety
Fearful of infection
Self: GENERAL STATEMENT
Self: COMPOUNDED STATEMENT
Reduce risk of infection
Prevent influenza friends and family
Friends/family member health issues
Family members: specific
Friends/family member health
Friends/family member protection
Prevent spread to Friends/family member
Friends/family member: GENERAL
STATEMENT
Friends/family member: COMPOUNDED
STATEMENT
Friends/family member encouragement
Prevent influenza in patients
Working with at risk patients
Patient health
Patient protection/safety
Prevent spread to patients
Patients: GENERAL STATEMENT
Patients: COMPOUNDED STATEMENT
Colleagues health
Colleagues protection/safety
Prevent spread to colleagues
Colleagues: GENERAL STATEMENT
Colleagues: COMPOUNDED STATEMENT

Frequency

Proportion

102
28
26
73
119
6
18
23
23
39
15
39
76
298
145
99

4.2
1.2
1.1
3.0
4.9
0.2
0.7
1.0
1.0
1.6
0.6
1.6
3.1
12.3
6.0
4.1

24

1.0

7
2
23
12
97
48
17
24
3
6
3
6
7

0.3
0.1
1.0
0.5
4.0
2.0
0.7
1.0
0.1
0.2
0.1
0.2
0.3

Proportion
per
Theme

17.3

30.6

9.2
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4.9
5.2
5.3
5.4
5.6
5.8
5.9
6.1
6.2
6.3
6.4
6.5
6.6
6.7
7.1
7.2
7.3
7.4
7.5
9.0
10.0

Colleague encouragement
Herd immunity: SPECIFIC
Other individual’s health
Other individual’s protection/safety
Prevent spread to other individuals
Other individuals: COMPOUNDED
STATEMENT
Public pressure/motivation
HCW status implicates vaccination
HCW at increased occupational risk
Absenteeism
Financial factors
HCW vaccination compulsory, workplace
policy
To be a Role Model to other HCW
HCW/Work: GENERAL STATEMENTS
Out of Habit
Physician recommended vaccination
Vaccine conveniently available
Belief/confidence in immunization
Pregnant
Uncodeable reasons
Reasons not provided
Total

23
7
4
35
234
2

1.0
0.3
0.2
1.4
9.7
0.1

2.1

3
4
16
47
28
50

0.1
0.2
0.7
1.9
1.2
2.1

11.9

3
66
12
13
36
7
5
31
381
2421

0.1
2.7
0.5
0.5
1.5
0.3
0.2
1.3
15.7
100.0

8.8

3.1
1.3
15.7

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

sINFLU Motivators (TOP, Tertiary reasons)

Code
1.0
1.1
1.2
1.3
1.4
1.5
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.6
2.7
2.8
2.9
3.0
3.1
3.3
3.4

Prevent influenza in self
Personal health issues
Minimize influenza symptoms
Self health
Self protection/safety
Fearful of infection
Self: GENERAL STATEMENT
Self: COMPOUNDED STATEMENT
Reduce risk of infection
Prevent influenza friends and family
Friends/family member health issues
Family members: specific
Friends/family member health
Friends/family member protection
Prevent spread to Friends/family member
Friends/family member: GENERAL
STATEMENT
Friends/family member: COMPOUNDED
STATEMENT
Friends/family member encouragement
Prevent influenza in patients
Working with at risk patients
Patient health
Patient protection/safety

Frequency

Proportion

80
14
16
50
87
3
25
15
7
12
9
16
13
97
51
23

3.3
0.6
0.7
2.1
3.6
0.1
1.0
0.6
0.3
0.5
0.4
0.7
0.5
4.0
2.1
1.0

10

0.4

4
13
10
30
171

0.2
0.5
0.4
1.2
7.1

Proportion
per
Theme

12.3

9.7
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3.6
3.7
3.8
4.0
4.3
4.4
4.6
4.7
4.8
4.9
5.0
5.2
5.3
5.4
5.6
5.7
5.9
6.1
6.2
6.3
6.4
6.5
6.6
6.7
7.1
7.2
7.3
7.4
7.5
7.6
7.7
9.0
10.0

Prevent spread to patients
Patients: GENERAL STATEMENT
Patients: COMPOUNDED STATEMENT
Prevent influenza in colleagues
Colleagues health
Colleagues protection/safety
Prevent spread to colleagues
Colleagues: GENERAL STATEMENT
Colleagues: COMPOUNDED STATEMENT
Colleague encouragement
Prevent influenza in community (other
individuals)
Herd immunity: SPECIFIC
Other individual’s health
Other individual’s protection/safety
Prevent spread to other individuals
Other individuals: GENERAL STATEMENTS
Public pressure/motivation
HCW status implicates vaccination
HCW at increased occupational risk
Absenteeism
Financial factors
HCW vaccination compulsory, workplace
policy
To be a Role Model to other HCW
HCW/Work: GENERAL STATEMENTS
Out of Habit
Physician recommended vaccination
Vaccine conveniently available
Belief/confidence in immunization
Pregnant
Travel
Public health authority motivations
Uncodeable reasons
Reasons not provided
Total

61
54
47
2
4
21
7
13
27
17
9

2.5
2.2
1.9
0.1
0.2
0.9
0.3
0.5
1.1
0.7
0.4

5
10
39
144
8
7
9
21
85
13
60

0.2
0.4
1.6
5.9
0.3
0.3
0.4
0.9
3.5
0.5
2.5

23
83
8
14
59
24
2
4
3
40
740
2421

1.0
3.4
0.3
0.6
2.4
1.0
0.1
0.2
0.1
1.7
30.6
100.0

16.0

3.8

9.3

12.1

4.7
1.7
30.6

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

sINFLU Barriers (Overall)

Code
1.0
1.1
1.2
1.3
1.4
1.6
1.7
1.8
1.9
2.1
2.2

Vaccination is not important necessary
Personally of sound health
Do not get sick or become infected with
influenza
Not fearful or scared
Report SE to previous influenza vaccination
Personal choice/belief
Afraid of Needles
Report previous H1N1 infection
Confident in alternative methods
Vaccine safety issues
Vaccine efficacy issues

Frequency

Proportion

151
183
129

5.9
7.1
5.0

67
52
79
30
4
37
83
171

2.6
2.0
3.1
1.2
0.2
1.4
3.2
6.6

Proportion
per
Theme

28.4

238

2.3
2.4
2.5
2.6
3.1
3.2
3.4
3.5
9.0
10.0

R&D limitations
Possible side-effects
Fearful of the vaccine
Vaccine causes sickness
Time and schedule related barriers
HCW status not an issue
Do not become immunized for influenza
Medical reasons for refusing the vaccine
Reasons that could not be coded
No reasons provided
Total

27
126
12
97
98
79
30
25
42
1032
2580

1.0
4.9
0.5
3.8
3.8
3.1
1.2
1.0
1.6
40.0
100.0

20.0

10.0
1.6
40.0

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

sINFLU Barriers (TOP, primary reasons)

Code
1.0
1.1
1.2
1.3
1.4
1.6
1.7
1.8
1.9
2.1
2.2
2.3
2.4
2.5
2.6
3.1
3.2
3.3
3.4
3.5
9.0
10.0

Vaccination is not important necessary
Personally of sound health
Do not get sick or become infected with
influenza
Not fearful or scared
Report SE to previous influenza vaccination
Personal choice/belief
Afraid of Needles
Report previous H1N1 infection
Confident in alternative methods
Vaccine safety issues
Vaccine efficacy issues
R&D limitations
Possible side-effects
Fearful of the vaccine
Vaccine causes sickness
Time and schedule related barriers
HCW status not an issue
Pandemic misrepresented by external
sources
Do not become immunized for influenza
Medical reasons for refusing the vaccine
Reasons that could not be coded
No reasons provided
Total

Frequency

Proportion

103
69
66

12.0
8.0
7.7

22
36
42
13
4
4
44
92
12
67
5
46
46
36
3

2.6
4.2
4.9
1.5
0.5
0.5
5.1
10.7
1.4
7.8
0.6
5.3
5.3
4.2
0.3

18
13
14
105
861

2.1
1.5
1.6
12.2
100.0

Proportio
n per
Theme

41.8

30.9

13.5
1.6
12.2
100

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables
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sINFLU Barriers (TOP, secondary reasons)
Code
1.0
1.1
1.2
1.3
1.4
1.6
1.7
1.9
2.1
2.2
2.3
2.4
2.5
2.6
3.1
3.2
3.4
3.5
9.0
10.0

Vaccination is not important necessary
Personally of sound health
Do not get sick or become infected with
influenza
Not fearful or scared
Report SE to previous influenza vaccination
Personal choice/belief
Afraid of Needles
Confident in alternative methods
Vaccine safety issues
Vaccine efficacy issues
R&D limitations
Possible side-effects
Fearful of the vaccine
Vaccine causes sickness
Time and schedule related barriers
HCW status not an issue
Do not become immunized for influenza
Medical reasons for refusing the vaccine
Reasons that could not be coded
No reasons provided
Total

Frequency

Proportion

29
75

3.4
8.7

36

4.2

26
13
26
10
19
27
52
7
30
6
33
27
24
12
8
18
372
861

3.0
1.5
3.0
1.2
2.2
3.1
6.0
0.8
3.5
0.7
3.8
3.1
2.8
1.4
0.9
2.1
43.2
100.0

Proportion per
Theme

27.2

18.0

9.4

Note: the proportions and counts within and between tables may not add up because of rounding errors, and because
missing values and codes with 0 proportions were excluded from the final tables

sINFLU Barriers (TOP, tertiary reasons)
Code
1.0
1.1
1.2
1.3
1.4
1.6
1.7
1.9
2.1
2.2
2.3
2.4
2.5
2.6
3.1
3.2
3.5
9.0
10.0

Vaccination is not important necessary
Personally of sound health
Do not get sick or become infected with
influenza
Not fearful or scared
Report SE to previous influenza vaccination
Personal choice/belief
Afraid of Needles
Confident in alternative methods
Vaccine safety issues
Vaccine efficacy issues
R&D limitations
Possible side-effects
Fearful of the vaccine
Vaccine causes sickness
Time and schedule related barriers
HCW status not an issue
Medical reasons for refusing the vaccine
Reasons that could not be coded
No reasons provided
Total

Frequency

Proportion

19
39

2.2
4.5

27

3.1

19
3
11
7
14
12
27
8
29
1
18
25
19
4
10
555
858

2.2
.3
1.3
.8
1.6
1.4
3.1
.9
3.4
.1
2.1
2.9
2.2
.5
1.2
64.5
100.0

Proportion per
Theme

16.1

11.1

7.0
1.2
64.5
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Note: the proportions and counts within and between tables may not add up because of rounding errors, and
because missing values and codes with 0 proportions were excluded from the final tables
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Appendix – Section D1
Logistic Regression Model legend (These models were generated to investigate associations
between occupational class and formal religious beliefs and pH1N1 vaccination)
Excludes H1N1 Attitude and Knowledge Scale items
Model 1: All variables that were SS* in the univariate analysis (i.e. Base model, included in Table
5.4)
Model 2: Variables that were SS* in the univariate analysis, excludes formal religious beliefs
Includes HBM based H1N1 Attitude and Knowledge Scale items
Model 3: Variables that were SS* in univariate analysis (i.e. Base Model + Attitudes Scale Items,
included in Table 5.4)
Model 4: Variables that were SS* in univariate analysis, excludes formal religious beliefs
Model 5: Variables that were SS* in univariate analysis, excludes Occupation
Model 6: Variables that were SS* in univariate analysis, excludes religious beliefs and Occupation

SS*- Statistically significant at 0.10 level
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Multivariate regression analysis, modelling factors predictive of Health Care Worker pH1N1 vaccination
Predictor Variables
OR
Sociodemographics
In a relationship
Type of work: full-time

Model 2
95% CI

Model 4
OR

95% CI

1.45
1.69

(1.01, 2.06)
(1.21, 2.38)

1.92

(1.28, 2.88)

1
0.47
0.69
0.35
0.71
0.60
0.35
0.17

Reference
(0.14, 1.57)
(0.19, 2.51)
(0.10, 1.19)
(0.19, 2.66)
(0.16, 2.22)
(0.09, 1.32)
(0.05, 0.66)

1
0.89
1.41
0.58
2.07
0.85
1.26
1.92

Reference
(0.21, 3.85)
(0.30, 6.68)
(0.13, 2.53)
(0.42, 10.15)
(0.18, 3.99)
(0.25, 6.33)
(1.27, 2.88)

1.46
1.67

(1.05, 2.01)
(1.11, 2.52)

-

-

0.62
0.14
3.32
5.03

(0.44, 0.87)
(0.06, 0.31)
(3.29, 7.71)

0.05
1.48
3.16

(0.01, 0.12)
(0.96, 2.29)
(1.93, 5.16)

-

-

1.82

(1.09, 3.06)

It is very likely that I can infect patients with pH1N1 if I don’t
get the pH1N1 vaccine

-

-

1.82

(1.09,3.02)

The H1N1 vaccine IS required for a healthy personR

-

-

1.86

(1.21, 2.85)

Occupation Classification
Physician
Nursing
Allied HCW
Administrative/clerical
Healthcare technicians
Research and laboratory
Facilities and logistics
Other, non-clinical
Influenza Risk Populations
Regular contact with children
Family Member has a chronic illness
Influenza Vaccine History
Past side-effects to influenza vaccination
Allergy to vaccine components
2008/09 Seasonal Influenza vaccination
2009/10 Seasonal Influenza vaccination
pH1N1 Vaccine Attitudes Scale Items
I am at high personal risk for getting pH1N1

(2.36, 4.66)
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H1N1 is dangerous for hospital patients, where I work

-

-

0.60

(0.37, 0.98)

The thought of getting H1N1 scares me

-

-

1.97

(1.27, 3.04)

If I get vaccinated against H1N1, then I will be more certain
that I will not infect family members

-

-

2.74

(1.81, 4.15)

I believe the H1N1 vaccine is safe

-

-

2.50

(1.54, 4.06)

I have time to get the H1N1vaccineR

-

-

1.82

(1.19, 2.79)

The H1N1 vaccine will NOT make me sickR

-

-

1.65

(1.09, 2.51)

My doctor encouraged me to get the H1N1vaccine

-

-

2.63

(1.55, 4.48)

My supervisor thought it was a good idea for me to get the
H1N1 vaccine
All HCW should be vaccinated against H1N1

-

-

1.86

(1.24, 2.79)

-

-

3.45

(2.10, 5.68)

0.83

(0.81, 0.87)

0.95

(0.93, 0.96)

Area under ROC
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Multivariate regression analysis, modelling factors predictive of Health Care Worker pH1N1 vaccination

Predictor Variables
OR
Sociodemographics
Formal religious belief
Type of work: full-time

Model 5
95% CI

Model 6
OR

95% CI

1.95
2.05

(1.41, 2.73)
(1.49, 2.83)

1.82

(1.23, 2.71)

Occupation Classification
Physician
Nursing
Allied HCW
Administrative/clerical
Healthcare technicians
Research and laboratory
Facilities and logistics
Other, non-clinical

-

-

-

-

Influenza Risk Populations
Regular contact with children
Family Member has a chronic illness

-

-

-

-

Influenza Vaccine History
Past side-effects to influenza vaccination
Allergy to vaccine components
2008/09 Seasonal Influenza vaccination
2009/10 Seasonal Influenza vaccination
pH1N1 Vaccine Attitudes Scale Items
I am at high personal risk for getting pH1N1

0.14
1.58
3.06

(0.05, 0.24)
(1.12, 2.25)
(1.97, 4.77)

0.04
1.50
3.21

(0.01, 0.12)
(0.99, 2.27)
(1.98, 5.21)

1.23

(0.81, 1.88)

1.88

(1.14, 3.10)

It is very likely that I can infect patients with pH1N1 if I don’t
get the pH1N1 vaccine

1.38

(0.91, 2.08)

1.84

(1.12, 3.04)

The H1N1 vaccine IS required for a healthy personR

1.01

(0.70, 1.45)

1.68

(1.11, 2.54)
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H1N1 is dangerous for hospital patients, where I work

-

-

-

-

The thought of getting H1N1 scares me

0.98

(0.60, 1.60)

1.72

(1.13, 2.62)

If I get vaccinated against H1N1, then I will be more certain
that I will not infect family members

2.45

(1.71, 3.50)

2.59

(1.72, 3.88)

I believe the H1N1 vaccine is safe

2.23

(1.55, 3.20)

2.47

(1.54, 3.97)

I have time to get the H1N1vaccineR

1.03

(0.71, 1.48)

1.86

(1.23, 2.82)

The H1N1 vaccine will NOT make me sickR

1.35

(0.96, 1.90)

1.52

(1.01, 2.29)

People close to me (e.g. spouse, family, friends) think that it is
important for me to get vaccinated against H1N1

1.39

(0.91, 2.14)

-

-

My doctor encouraged me to get the H1N1vaccine

0.99

(0.68, 1.46)

2.46

(1.47, 4.12)

My supervisor thought it was a good idea for me to get the
H1N1 vaccine

1.68

(1.21, 2.33)

1.90

(1.29, 2.78)

All HCW should be vaccinated against H1N1

1.89

(1.23, 2.92)

3.11

(1.92, 5.02)

Area under ROC

0.89

(0.87, 0.91)

0.94

(0.93, 0.96)
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Logistic Regression Model S. Influenza
Excludes H1N1 Attitude and Knowledge Scale items
Model 1: All variables that were SS* in the univariate analysis (i.e. Base model, included in
Table 6.4)
Model 2: Variables that were SS in the univariate analysis, age dichotomized (<30 and >30)
Includes HBM based H1N1 Attitude and Knowledge Scale items
Model 3: Variables that were SS in univariate analysis (i.e. Base Model + Attitudes Scale
Items, included in Table 6.4)
Model 4: Variables that were SS* in univariate analysis, age dichotomized (<30 and >30)
SS*- Statistically significant at 0.10 level
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Multivariate regression analysis, modelling factors predictive of Health Care Worker sINFLU vaccination

Predictor Variables
OR

95% CI

(1.06, 1.81)

-

-

1
0.95
0.48
0.62
0.40
0.55
0.38
0.50

Reference
(0.49, 1.86)
(0.24, 0.98)
(0.31, 1.22)
(0.19, 0.82)
(0.26, 1.15)
(0.17, 0.82)
(0.21, 1.17)

1
1.71
0.89
0.82
0.68
0.68
0.60
0.57

Reference
(0.80, 3.69)
(0.39, 2.01)
(0.38, 1.78)
(0.30, 1.57)
(0.30, 1.57)
(0.25, 1.43)
(0.25, 1.43)

1.29
1.57

(1.02, 1.64)
(1.07, 2.30)

1.34
-

(1.03, 1.74)
-

0.77
0.96
3.13
10.97

(0.60, 1.00)
(0.03, 0.26)
(2.22, 4.39)
(8.32, 14.47)

0.097
5.68

(0.03, 0.27)
(4.20, 7.67)

-

-

1.41

(1.20, 1.65)

-

-

1.39

(1.19, 1.62)

1.39

Occupation Classification
Physician
Nursing
Allied HCW
Administrative/clerical
Healthcare technicians
Research and laboratory
Facilities and logistics
Other, non-clinical
Influenza Risk Populations
Regular contact with elderly
Personal chronic illness

The sINFLU vaccine IS required for a healthy personR

Model 4
OR

Sociodemographics
Age Dichotomized (age >30)

Influenza Vaccine History
Past side-effects to influenza vaccination
Allergy to vaccine components
pH1N1 Influenza vaccination
2009/10 Seasonal Influenza vaccination
sINFLU Vaccine Attitudes Scale Items
I am likely to get sINFLU if I don’t get the sINFLU vaccine

Model 2
95% CI
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I do not expect any allergic reactions after getting the sINFLU
vaccine
I am NOT worried about the side-effects of getting the sINFLU
vaccine
People close to me (e.g. spouse, family, friends) think that it is
important for me to get vaccinated against sINFLU

-

-

1.21

(1.04, 1.40)

-

-

1.48

(1.29, 1.70)

-

-

1.29

(1.10, 1.52)

My doctor encouraged me to get the sINFLU vaccine

-

-

1.18

(1.00, 1.36)

All HCW should be vaccinated against sINFLU

-

-

1.44

(1.21, 1.71)

I believe in immunizationR

-

-

1.21

(1.04, 1.41)

0.84

(0.82, 0.86)

0.89

(0.88, 0.91)

Area under ROC
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