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A B S T R A C T

Seasonal influenza immunization reduces the risk of cardiovascular events. Patients with established cardio-
vascular disease (CVD) derive a greater benefit than those without, yet up to 50 % do not take up the immu-
nization. Patient perceptions and beliefs are known to inform immunization behaviors, yet the immunization
related beliefs of patients with CVD have not been described.
Objective: To describe beliefs, perceptions and behaviors regarding influenza immunization in patients with CVD.
Methods: We undertook a cross-sectional, voluntary and anonymous survey of 181 cardiology inpatients and
outpatients attending three large hospitals in Victoria.
Results: Median age was 64, 35.0 % were female and 24.2 % spoke a language other than English at home. Over
one-third-(34.5 %) of respondents did not receive the seasonal influenza immunization in the prior year. Only
half (54.2 %) of patients agreed that their heart condition placed them at higher risk of complications and serious
illness if they contracted influenza. Nearly a quarter of patients (24.0 %) were concerned about side effects while
1 in 10 patients raised cost as a barrier despite being free-of-charge in Australia. If asked to receive the seasonal
influenza immunization, 86 % patients would agree if their cardiologist recommended it.
Conclusion: Despite guideline recommendations, most cardiology patients are uninformed of the cardiovascular
benefits of seasonal influenza immunization with many unaware they are at higher risk of influenza-related
illness. The vast majority of patients would accept the immunization if recommended by their cardiologist
highlighting their important role in improving uptake.
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1. Background

Influenza infection is associated with increased cardiovascular
events and premature mortality, particularly among patients with
established cardiovascular disease (CVD). Systematic reviews demon-
strate influenza immunization reduces the risk of adverse cardiovascular
events with a larger effect seen among those with acute coronary syn-
drome [1]. However, up to one-third-of patients with CVD do not receive
influenza immunization [2]. Patient beliefs, and behaviors regarding
influenza immunization are well described in the general population,
with important positive predictors of uptake including perception of self
as vulnerable to a harmful disease, understanding that the immunization
is effective and receipt of recommendation by healthcare practitioners.
Given patients with CVD have more to gain from immunization uptake
but may be preoccupied with other elements of risk factor modification,
the objective of this study was to describe the beliefs and perceptions
regarding influenza immunization in a population specifically with
CVD.

2. Methods

A cross-sectional, voluntary and anonymous survey was adminis-
tered to consecutive cardiology inpatients and outpatients attending
three Victorian hospitals in Australia during the influenza season, May
1st 2022 to August 31st 2022. Patients were recruited from inpatient
cardiology wards, general cardiology clinic, heart failure clinic and
arrhythmia clinic. Approval for this study was provided by Monash
Health Human Research Ethics Committee (MonH-2022–314,026). De-
mographics, employment status, educational attainment and prior im-
munization history were collected. Questions on perceptions and beliefs
around seasonal influenza immunization and influenza-related illness
were presented using 5-point Likert scale. Subgroups were compared
using Chi squared test.

3. Results

A total of 181 surveys were completed; median age was 64 (<65
years = 50.5 %), 35.4 % were female (64/181) and 65 % of the popu-
lation were inpatients (115/177). One-quarter spoke a language other
than English at home (43/178, 24.2 %) and half listed high school as
their highest level of educational attainment (90/178, 51.7 %). Over
one-third-of respondents did not receive the immunization in the prior
year (63/181, 34.5 %) and one in five hadn’t received it in the past 5
years (19.6 %, 35/179). Immunization in the prior year was lower
among individuals<65 years vs.≥65 years of age (55.1% vs 78.1 %, p<
0.001) and high-school vs. university education attainment (55.6 vs.
75.5 %, p < 0.001) with a trend towards lower rates among those who
spoke a language other than English at home (vs. English at home) (55.8
vs. 68.2 %, p = 0.139). Males and females were similarly immunized
(67.5 % vs. 61.9 %, p = 0.458) as were those reporting employment vs.

unemployment (56.8 vs. 57.4 %, p = 0.873). Only half (97/179, 54.2 %)
of patients agreed that their heart condition placed them at higher risk of
complications or serious illness if they contracted influenza (Fig. 1).
While the majority (132/180, 73.3 %) agreed that influenza immuni-
zation would decrease the risk of serious illness, only one-quarter 26.8 %
(48/179) agreed that it would help to prevent cardiac complications.
Three-quarters (78.6 %, 139/179) of patients were worried about
passing influenza on to family and friends. Two-thirds of patients were
concerned about pneumonia requiring hospitalization (69.4 %, 125/
180). However, less than half (43.8 %, 79/180) were concerned about
having a myocardial infarction (“heart attack”). Nearly a quarter of
patients (24.0 %) were concerned about side effects while 1 in 10 pa-
tients raised cost as a barrier despite being free-of-charge in Australia. If
asked to receive influenza immunization, 86 % (154/179) patients
would agree if their cardiologist recommended it.

4. Discussion

To our knowledge, this is the first study describing the perceptions of
cardiovascular patients to influenza illness, immunization and cardio-
vascular complications and has several key findings: cardiovascular
patients underappreciate their heightened risk for influenza complica-
tions, are largely unaware of the incremental benefits afforded by
influenza immunization and would be willing to receive the immuni-
zation if recommended by their cardiologist.

Low perceived risk of infection and low apparent benefit of immu-
nization are recognized to undermine uptake of immunization among
high-risk patient cohorts. In a contemporary survey of 408 Canadian
patients aged 18–65 with chronic medical conditions, low perceived risk
of influenza (reported by 35.8 %) and low perceived benefit of immu-
nization (reported by 27.4 %) were the most cited reasons for non-
immunization [3]. Our data suggests the same is true for patients with
CVD in that less than half were concerned about cardiovascular com-
plications of influenza, and only one-quarter believed that influenza
immunization would reduce that risk. Programs designed to increase
influenza uptake among cardiovascular patients may be more effective if
focused on the cardiac-specific impact of the infection and the immu-
nization. One example is the NUDGE-FLU implementation trial,
whereby electronic letters informed by nine different behavioral science
principles were delivered to Danish citizens nationwide. Immunization
rates were highest among those who received a letter emphasizing the
cardiovascular benefits and was magnified in respondents who had not
been immunized the previous season [4]. Moreover, education programs
need to consider vulnerable groups in whom lower rates of immuniza-
tion were recorded in our survey such as those from culturally and
linguistically diverse backgrounds, younger patients and those with
lower educational attainment.

Despite most patients underestimating the cardiovascular compli-
cations of influenza, almost 90 % of patients would get immunized if
their cardiologist recommended it. This is in keeping with previous data

Fig. 1. Distribution of responses (strongly agree to strongly disagree) regarding influenza ilness and immunisation.
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suggesting practitioner recommendation is a strong predictor of receipt
of immunization, especially in high-risk groups with a disease specific
indication [5]. Integrating immunization counselling into routine car-
diovascular care may be an important mechanism to increase uptake
among cardiovascular patients however this will require a concerted
effort given our prior work suggests cardiologists’ frequently overlook
influenza immunization and defer ownership to primary-care practi-
tioners [6].

There are limitations to our study. Firstly, the small sample size may
limit generalizability and external validity of our findings. Second, this
study was administered in a healthcare setting, thus may be susceptible
to selection and response bias. However, an important strength of this
study is that it was performed in a healthcare system in which influenza
immunization is free for patients with CVD. While cost may represent an
important barrier to immunization in some healthcare settings, our re-
sults are more likely to reflect direct patient perceptions with this barrier
removed, rather than the indirect impact of patient perception and
access.

5. Conclusion

In summary, multiple gaps exist in cardiovascular patients’ under-
standing of the threat posed by influenza infection and the benefits of
immunization. Directed education efforts are required at both patients
as well as their cardiologists’ whose recommendation is likely to be
persuasive among these high-risk patients.
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