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ABSTRACT
Infections, particularly those involving the respiratory tract, are associated with an 
increased incidence of cardiovascular events, both de novo and as exacerbations of 
pre-existing cardiovascular diseases. Influenza vaccination has consistently been 
shown to reduce the incidence of cardiovascular events. Nonetheless, vaccination 
rates among adults remain suboptimal, both in the general population and among 
high-risk individuals. Multiple barriers hinder achieving adequate vaccination rates, 
with physicians’ beliefs and attitudes towards these interventions being crucial.

The FLUence project was developed within the framework of the World Heart 
Federation’s Emerging Leaders program, to address this issue. This project has two 
phases: a global quantitative survey to assess the perceptions, opinions, and attitudes 
and challenges of physicians worldwide regarding the safety and efficacy of the 
influenza vaccination use, and a qualitative survey to further investigate the barriers 
and facilitators of recommending and using this vaccination. The quantitative survey 
was created and disseminated in five languages (English, Spanish, French, Italian, and 
Portuguese) to physicians of all specialties who care for adults, with a particular focus 
on patients with cardiovascular disease. The survey included eight domains with a 
total of 36 questions with closed options; a Likert scale with five possible answers was 
used to gauge participants’ opinions.

To gain deeper insights into the complexities behind the low vaccination rates in adults, 
the second part of the project comprises a qualitative survey, conducted in the two 
lower-middle- and upper-middle-income countries: India and Argentina, respectively. 
These countries were selected because patients with cardiovascular diseases have 
access to free influenza vaccination in Argentina, whereas patients must pay for the 
vaccine out of pocket in India.
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BACKGROUND
For centuries, infectious diseases were the leading cause of death worldwide. From the early 
twentieth century, changes in the environment, by means of urbanization, improved sanitation 
and the advent of simple preventive and therapeutic measures such as vaccination and 
antibiotics, led to a reduction in the burden of infectious diseases (1–3). Cardiovascular diseases 
(CVD) have subsequently become the leading cause of death worldwide with an estimated 
17.9 million people dying from CVD in 2019 (4). It is worth noting that in Low- and Middle-
Income Countries (LMICs), while infectious diseases continue to show a significant burden, CVD 
and other non-communicable diseases have now taken over (5).

Over the past few decades, there is increasing evidence to suggest links between acute 
infections (both viral and bacterial) and cardiovascular events (6–9). In several observational 
studies, acute thrombotic events such as acute coronary syndrome (ACS) and stroke were seen 
to be associated with the occurrence of a preceding acute infection, in particular infections 
of the respiratory tract (1, 6–14). Up to one-third of ACS events are preceded by respiratory 
symptoms (6, 15, 16). This risk is highest during the first days after infection and gradually 
decreases over time (10, 13, 15, 17, 18). In addition, respiratory infections have been associated 
with a worsening of pre-existing cardiovascular conditions (1, 19–22).

A systematic review of observational studies demonstrated that influenza is a trigger for acute 
myocardial infarction with a seasonal effect observed such that increased mortality due to 
cardiovascular disease were reported during times when influenza was circulating (11). In this 
context, several systematic reviews and meta-analyses have shown that influenza vaccines 
reduce cardiovascular morbimortality (23–26). Furthermore, the IAMI trial randomized patients 
after an acute myocardial infarction or high-risk percutaneous angioplasty and found that 
those who received the influenza vaccine during the hospitalization exhibited fewer major 
adverse cardiovascular events at 12 months of follow-up (27).

This comprehensive evidence has led scientific societies to develop consensus guidelines 
regarding influenza vaccination for high-risk patients with CVD (28–31). However, available data 
suggest that in most countries, vaccination rates fall far below the World Heart Organization’s 
75% target for high-risk patients (32–35). For instance, data from the general population 
in Argentina indicate a vaccination rate of 37.7% (32), while the rate among patients with 
cardiovascular disease is about 65% (33). In India, studies have shown that influenza 
vaccination rates among physicians range from 4.4% to 54.8% (36). In a community survey 
conducted in Pune, India, only 8.3% of participants reported having received the influenza 
vaccine, and 10.6% stated that a household member had received it (37).

Several factors, including patient, provider, and access issues are implicated in the low uptake of 
influenza vaccination in various settings (38). There is a paucity of data regarding what factors 
on the provider-side contribute to the low uptake in patients with CVD. Hence, in the FLUence 
project, we aim to explore the physician’s knowledge, attitude, and practice regarding influenza 
vaccination among patients with cardiovascular diseases and to investigate the variability of 
these factors across different settings.

METHODS AND DESIGN
STUDY DESIGN

The FLUence project will employ a mixed-methods approach, incorporating both a quantitative 
survey and a qualitative component, which will include in-depth interviews conducted in India 
and Argentina.

Thus, the FLUence study will provide valuable information to better understand the 
perceptions and barriers to improving influenza vaccination rates from the perspective 
of physicians. It is imperative to actively engage all healthcare providers to improve 
influenza vaccination rates.
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Quantitative survey

A cross-sectional electronic survey was designed and implemented following the Consensus-
Based Checklist for Reporting of Survey Studies (CROSS) proposed by the Enhancing the Quality 
and Transparency of Health Research (EQUATOR) Network and the CHERRIES checklist (39, 
40). The survey was conducted from October 2023 to June 2024. Using SurveyMonkey® we 
prevented duplicate responses from the same IP addresses.

The survey included eight domains with a total of 36 questions with closed options. The 
selected domains were:

•	 General information
•	 Knowledge
•	 Perceived risk
•	 Perceived benefits
•	 Self-efficacy
•	 Knowledge gaps and training needs
•	 Barriers to immunization
•	 Final questions related to practical implementation

These questions aimed to capture demographics, profession, work environment, level of work 
experience, and the knowledge, attitude, and practice of participants regarding prescribing 
or encouraging influenza vaccination among patients with CVD. It also captured the current 
practice processes in the participants' jurisdictions in terms of vaccine prescribers/providers 
and inclusion of those recommendations in regional and local professional guidelines 
(Supplementary material I).

A Likert scale with five possible answers was used to gauge participants' opinions on different 
aspects of vaccination. The only exception was the question related to respondents’ opinion 
regarding the benefit of influenza vaccine to patients with high cardiovascular risk, for which we 
provided four options: ‘No benefit,’ ‘Little benefit,’ ‘Great benefit,’ and ‘Not sure.’

The questionnaire link was distributed via email through the World Heart Federation mailing 
list and other associated scientific societies, in five languages: English, Spanish, French, Italian, 
and Portuguese.

Study population
Physicians from any country who provide care to adult patients were invited to participate in 
the quantitative survey. We aim to reach over 3,500 physicians worldwide.

Participation in the survey is voluntary, and all respondents have the option to decline 
participation. To protect and ensure the confidentiality of participants’ personal information, 
informed consent was implied by voluntary completion of the survey (see Ethical consideration).

Qualitative survey

The qualitative phase of the study will be conducted between August 2024 and March 2025. 
We will utilize a qualitative method of inquiry through in-depth, semi-structured interviews with 
stakeholders involved in the delivery of CVD prevention and management. These interviews will 
gather rich data grounded in personal experiences, considering the interviewees as experts in 
their own experiences. This approach will help identify the barriers and facilitators to the uptake 
of influenza vaccination in patients with cardiovascular diseases in the two lower-middle- and 
upper-middle-income countries: India and Argentina, respectively. Notably, the influenza 
vaccine is freely available for people with cardiovascular diseases in Argentina.

The qualitative interviews will collect data on providers’ thoughts, feelings, motivations, and 
the social processes and practical issues that drive or hinder vaccination. This information will 
help develop evidence-informed strategies to increase uptake among high-risk patients and 
the general public.

We have employed the Behavioural and Social Drivers (BeSD) framework (Figure 1) for the 
qualitative phase of the study (41). This framework enables vaccination uptake programs to 
design, target, and evaluate interventions for greater impact and efficiency and to examine 
and understand trends over time. Briefly, the behavioral and social drivers of vaccination are 
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defined as beliefs and experiences specific to vaccination that are potentially modifiable to 
increase vaccine uptake (41). Typically, four domains will be measured by this framework 
(Figure 1):

i) thoughts and feelings about vaccines.
ii) social processes that drive or inhibit vaccination.
iii) motivation or hesitancy to seek vaccination.
iv) practical issues involved in seeking and receiving vaccination.

Specific to this qualitative section of our proposal, the BeSD framework allows the capture 
of broader factors influencing stakeholders’ responses, such as political perspectives, socio-
economic status, literacy, or other factors not covered in the quantitative survey.

Study setting and recruitment
We will recruit provider-level stakeholders identified by the researchers. Recruitment of 
stakeholders will be conducted in both public and private healthcare settings in India and 
Argentina. In each of these countries, we will include physicians treating patients with CVD  
(n = 8), nurses, educators, dietitians (n = 5), pharmacists (n = 4), and policymakers (n = 5). The two 
partner institutions for recruitment and conducting the qualitative interviews are the Madras 
Diabetes Research Foundation (MDRF) in India and NEUmonologia y Corazon Organization for 
Research (NEUCOR) in Argentina (see Figure 2, Flow Chart Diagram). Recruitment for healthcare 
providers and policymakers will occur through the extensive local networks of the research 
team.

Interview guide development and interview process
The interview will be based on the Behavioral and Social Drivers (BeSD) framework, supplemented 
by insights from other relevant previous studies (41, 42). This approach ensures that the guide 
is comprehensive and tailored specifically to the health provider stakeholder group, as detailed 
in Table 1. Interviews will be conducted by a trained qualitative researcher who is fluent in 
the participants’ language, ensuring clear and effective communication. Each interview will be 
scheduled to last approximately one hour, providing ample time to explore the topics in depth. 
The interviews will be conducted in a private setting to ensure confidentiality and encourage 
open and honest responses from participants.

Figure 1 The Behavioural 
and Social Drivers (BeSD) 
framework.

Adapted with modifications 
from reference (41): 

‘Behavioural and social 
drivers of vaccination: Tools 
and practical guidance for 
achieving high uptake’, World 
Health Organization 2022.
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Each interview will be audio-recorded with the participants’ consent, allowing for detailed 
and accurate data collection. The recordings will facilitate thorough review and analysis, 
ensuring that nuanced insights and key points are captured. To enhance the reliability of the 
data, the interviewer will immediately transcribe their initial reflections and observations 
following each interview. These transcriptions will include notes on non-verbal cues, the 
interview context, and any emergent themes or unexpected topics discussed during the 
session.

Ethical consideration
The project has been approved by the Executive Board of the World Heart Federation and is 
currently under review by the Ethics Committee of the Madras Diabetes Research Foundation in 
India and the Ethics Committee of the Faculty of Medicine at the National University of Rosario 
(UNR) in Argentina. To ensure the honesty of responses without fear of judgment, and given 
that all respondents were healthcare providers, participants were not asked to complete a 
written informed consent form. Instead, consent was implied by the voluntary completion of 
the survey.

Data analysis of the quantitative survey
A non-probability snowball sampling will be performed. Demographics and participant 
characteristics will be presented using descriptive statistics. Continuous variables will be 
expressed as mean and standard deviation or median and interquartile range, according 
to their distribution. The normality of each variable will be evaluated using graphic tools 
(histograms and normal probability plots) and the Shapiro-Wilk test. The categorical variables 
will be presented as numbers and percentages.

We will categorize the participants based on the scores in terms of knowledge, attitude, and 
practice and will compare the levels across the participating sites using the Chi-square test or 
Fisher’s exact test depending on the frequency of expected values. The student’s T-test will be 
used for comparisons of the normally distributed continuous variables between groups.

Multiple logistic regression models will be constructed to explore the variables associated 
with positive attitudes and practices toward influenza vaccination. All variables that achieve a 

Figure 2 Recruitment of the 
participants for the qualitative 
phase of the project.

Table 1 Conceptual framework 
for the qualitative study.

BARRIERS AND FACILITATORS IN THE UPTAKE OF INFLUENZA VACCINATION IN PATIENTS WITH 
CARDIOVASCULAR DISEASES IN INDIA AND ARGENTINA

CATEGORY FACILITATORS AND BARRIERS

Health Care provider/Physicians Awareness, need, misinformation, motivation, self-belief, patient 
hesitation

Health care provider/other groups Awareness, self-belief, other sources, negative perception, patient 
hesitation

Policy makers Insurance coverage, bureaucracy hurdles
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p-value of ≤0.2 in the univariate model will be included in the multivariable regression model, 
along with those deemed clinically relevant by the investigators. All tests will be two-tailed, and 
a p-value <0.05 will be considered statistically significant. The analyses will be performed using 
STATA (Version 18.0, Stata Corp., College Station, TX, USA).

Qualitative analysis
Interviews will be transcribed by trained researchers and uploaded into QSR Nvivo and ATLAS.
ti, specialized software for data management and analysis. We will employ a combination of 
deductive and inductive coding methods: deductive coding based on the conceptual framework 
and inductive coding derived from emerging themes in the data. A rigorous thematic analysis 
approach will be applied to ensure an accurate representation of the collected data.

In each country (Argentina and India), two experienced qualitative researchers will familiarize 
themselves with the data by listening to recordings and reading interview transcripts. 
Subsequently, they will independently apply descriptive codes to short segments of the 
interview data, both manually and within QSR Nvivo and ATLAS.ti. Codes will then be organized 
into overarching themes, with careful consideration of divergent data and illustrative quotes. 
The researchers will compare, contrast, and integrate their findings. Results will be presented to 
the entire research team for consensus and refinement of themes. Other researchers interested 
in reviewing the raw data (interview transcripts) will be encouraged to do so. The reporting of 
qualitative data in academic journals will adhere to the COREQ checklist (43).

DISCUSSION
Low vaccination rates among adults are widespread issues globally (1, 28, 29, 32, 33, 38, 
41). Although numerous factors contribute to this problem, research consistently shows 
that healthcare professionals are key influencers in vaccination uptake (38, 41). Studies have 
demonstrated that when physicians proactively recommend vaccinations, immunization rates 
rise significantly (38). To improve vaccination rates, it is crucial to understand the fears and 
barriers that prevent physicians from actively promoting vaccines in the general adult population 
or certain high-risk patients such as those with CVD. These barriers may include concerns about 
vaccine safety, lack of time during patient consultations, insufficient knowledge about the 
latest vaccine recommendations, or perceived patient resistance (38, 41, 44). Addressing these 
concerns through targeted education and support can empower physicians to become more 
active advocates for vaccination (1, 45).

Preventing cardiovascular events is a cornerstone, with advancements in this area significantly 
improving life expectancy and quality of life. Vaccines are an essential tool for reducing residual 
cardiovascular risk, making their promotion a critical task for healthcare providers (1, 46). The 
challenge lies in developing and implementing strategies that ensure high vaccination rates, 
thereby transforming healthcare professionals into facilitators of immunization rather than 
barriers (1, 38).

Thus, our study will provide critical contextual data on the barriers and facilitators to influenza 
vaccination uptake in patients with cardiovascular diseases across multiple countries around 
the world from a healthcare practitioner point of view (Central Illustration). The results will 
help identify current gaps, inform key recommendations to practitioners, policy makers, and 
researchers on how to create and deliver vaccination uptake programs to achieve greater 
uptake rates. Furthermore, most of the available literature dates from the pre-COVID-19 era. 
During the COVID-19 pandemic, most countries have not achieved high influenza vaccine 
uptake rates (32, 33, 47, 48); even in high uptake settings such as England, uptake remains 
suboptimal among younger people with cardiovascular disease (49).

ANTICIPATED LIMITATIONS

The FLUence project will have some limitations that deserve to be highlighted. First, the survey 
is restricted to physicians; this narrow focus means that the survey will not capture barriers 
and challenges faced by other stakeholders, such as patients, healthcare administrators, or 
logistical and access issues. While this concentrated approach allows for more detailed and 
relevant questions for physicians, it limits the overall understanding of the multifaceted barriers 
to influenza vaccination. Second, the survey will target a broad spectrum of physicians from 
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various medical specialties. While this diverse participation can provide a comprehensive view 
of vaccination practices globally, it may also introduce significant heterogeneity. Different 
geographical and professional contexts might necessitate tailored intervention strategies, 
which could complicate the implementation of uniform policies based on the survey results.

Finally, the qualitative phase of the project will be conducted only in two lower-middle- and 
upper-middle-income countries, India and Argentina. While these insights will be valuable 
for understanding the local barriers and facilitators of influenza vaccination, they may not be 
entirely generalizable to other regions, especially to those of practitioners in higher-income 
countries.

CONCLUSION
There are multiple determinants contributing to low influenza vaccination rates, even among 
high-risk adults. In this context, the FLUence project will provide invaluable insights by offering 
both quantitative and qualitative perspectives from physicians across various specialties. This 
approach will assess their perceptions and opinions on the implications of this issue, thus 
identifying potential strategies for enhancement.

Hence, it is imperative that all healthcare professionals adopt a proactive and supportive 
approach towards adult immunizations to enhance global and cardiovascular health outcomes 
for all individuals.

ADDITIONAL FILE
The additional file for this article can be found as follows:

•	 Supplementary Materials. Survey Used During The Quantitative Phase of The Study. DOI: 
https://doi.org/10.5334/gh.1358.s1

FUNDING INFORMATION
This study was supported by a grant from the World Heart Federation (WHF) for the 
Emerging Leaders Program. CWG is supported by a Wellcome Career Development Award 
(225868/Z/22/Z).

COMPETING INTERESTS
SGZ has conducted academic activities with Bayer, Sanofi Pasteur, Seqirus, and GlaxoSmith 
Kline; no external financial support has been related to this project. The other authors have 
nothing to declare.

Central Illustration Schematic 
diagram of the design and 
phases of the FLUence project.

Icons were adapted from 
Freepik, turkkub, Khoirul Huda, 
Futuer, Iconpro86, Paul J, 
Ifanicon, and kmg design from 
www.flaticon.com.

https://doi.org/10.5334/gh.1358.s1
https://www.flaticon.com


8Garcia-Zamora et al. 
Global Heart 
DOI: 10.5334/gh.1358

AUTHOR CONTRIBUTIONS
Conception and design of the project: SGZ, AKS, SS, NS, HR, SI, NH, VKK, MISL, and ASL.

Critical review of the methodological and thematic aspects of the project: PP, AB, CWG, ST, 
and DP.

Drafting the manuscript: SGZ, AKS, SS, NS, HR, SI, NH, VKK, PP, AB, CWG, ST, DP, MISL, and ASL.

Drafting the tables and figures: SGZ, AKS, SS, NS, HR, SI, NH, and VKK.

Drafting central illustration: SGZ and AKS.

Critical revision of the article: SGZ, PP, AB, CWG, ST, DP, MISL, and ASL.

Final approval of the version to be published: All authors have read and agreed to the published 
version of the manuscript.

AUTHOR AFFILIATIONS
Sebastián Garcia-Zamora  orcid.org/0000-0001-6846-0247 
Department of Research Methodology and Evidence-Based Medicine, Faculty of Medicine, National 
University of Rosario (UNR), Argentina; Cardiology Department, Delta Clinic, Rosario, Argentina; Emerging 
Leaders Programme, Cohort 2022, World Heart Federation, Switzerland

Angela S. Koh  orcid.org/0000-0001-5629-9732 
Emerging Leaders Programme, Cohort 2022, World Heart Federation, Switzerland; Department of 
Cardiology, National Heart Centre Singapore, 5 Hospital Drive, 169609, Singapore; Duke-NUS Medical 
School, 8 College Road, 169857, Singapore

Svetlana Stoica  orcid.org/0000-0001-7928-0225 
Emerging Leaders Programme, Cohort 2022, World Heart Federation, Switzerland; Institute for 
Cardiovascular Diseases Timisoara, Romania; ‘Victor Babes’ University of Medicine and Pharmacy 
Timisoara, Romania

Nariman Sepehrvand  orcid.org/0000-0003-0346-3484 
Emerging Leaders Programme, Cohort 2022, World Heart Federation, Switzerland; Canadian VIGOUR 
Centre, and Department of Medicine, University of Alberta, Edmonton, Alberta, Canada; Department of 
Medicine, University of Calgary, Calgary, Alberta, Canada

Harish Ranjani  orcid.org/0000-0002-1521-7398 
Emerging Leaders Programme, Cohort 2022, World Heart Federation, Switzerland; Madras Diabetes 
Research Foundation & Dr. Mohan’s Diabetes Specialities Centre, Chennai & Bengaluru, India

Salisu Ishaku  orcid.org/0000-0001-7523-8812 
Emerging Leaders Programme, Cohort 2022, World Heart Federation, Switzerland; Equity in Health and 
Research Initiative Nigeria AND Julius Global Health, University Medical Center, Utrecht, the Netherlands

Naomi Herz  orcid.org/0000-0001-7576-1582 
Emerging Leaders Programme, Cohort 2022, World Heart Federation, Switzerland; British Heart 
Foundation, United Kingdom

Vanessa Kandoole-Kabwere 
Emerging Leaders Programme, Cohort 2022, World Heart Federation, Switzerland; Malawi Liverpool 
Wellcome Trust, United Kingdom

Pablo Perel  orcid.org/0000-0002-2342-301X 
Department of Non-Communicable Disease Epidemiology, Faculty of Epidemiology and Population 
Health, London School of Hygiene & Tropical Medicine, London, United Kingdom; World Heart Federation, 
Geneva, Switzerland

Amitava Banerjee  orcid.org/0000-0001-8741-3411 
World Heart Federation, Geneva, Switzerland; Department of Cardiology, Barts Health NHS Trust, London, 
United Kingdom; Institute of Health Informatics, University College London, London, United Kingdom

Charlotte Warren-Gash  orcid.org/0000-0003-4524-3180 
Department of Non-Communicable Disease Epidemiology, Faculty of Epidemiology and Population 
Health, London School of Hygiene & Tropical Medicine, London, United Kingdom

Sean Taylor  orcid.org/0000-0002-5031-3588 
World Heart Federation, Geneva, Switzerland

Daniel José Piñeiro  orcid.org/0000-0002-0126-8194 
Department of Medicine, University of Buenos Aires, Buenos Aires, Argentina

María Inés Sosa-Liprandi  orcid.org/0000-0002-9862-748X 
Cardiology Department, Sanatorio Güemes, Ciudad Autónoma de Buenos Aires, Argentina

Álvaro Sosa-Liprandi  orcid.org/0000-0002-2195-5020 
Cardiology Department, Sanatorio Güemes, Ciudad Autónoma de Buenos Aires, Argentina

https://orcid.org/0000-0001-6846-0247
https://orcid.org/0000-0001-6846-0247
https://orcid.org/0000-0001-5629-9732
https://orcid.org/0000-0001-5629-9732
https://orcid.org/0000-0001-7928-0225
https://orcid.org/0000-0001-7928-0225
https://orcid.org/0000-0003-0346-3484
https://orcid.org/0000-0003-0346-3484
https://orcid.org/0000-0002-1521-7398
https://orcid.org/0000-0002-1521-7398
https://orcid.org/0000-0001-7523-8812
https://orcid.org/0000-0001-7523-8812
https://orcid.org/0000-0001-7576-1582
https://orcid.org/0000-0001-7576-1582
https://orcid.org/0000-0002-2342-301X
https://orcid.org/0000-0002-2342-301X
https://orcid.org/0000-0001-8741-3411
https://orcid.org/0000-0001-8741-3411
https://orcid.org/0000-0003-4524-3180
https://orcid.org/0000-0003-4524-3180
https://orcid.org/0000-0002-5031-3588
https://orcid.org/0000-0002-5031-3588
https://orcid.org/0000-0002-0126-8194
https://orcid.org/0000-0002-0126-8194
https://orcid.org/0000-0002-9862-748X
https://orcid.org/0000-0002-9862-748X
https://orcid.org/0000-0002-2195-5020
https://orcid.org/0000-0002-2195-5020


9Garcia-Zamora et al. 
Global Heart 
DOI: 10.5334/gh.1358

REFERENCES
1. Garcia-Zamora S, Pulido L. Vaccines in cardiology, an underutilized strategy to reduce the residual 

cardiovascular risk. Arch Peru Cardiol Cir Cardiovasc. 2024; 5(1):29–39. DOI: https://doi.org/10.47487/

apcyccv.v5i1.349

2. Hinman AR. 1889 to 1989: a century of health and disease. Public Health Rep. 1990; 105(4):374–80.

3. Sosa-Liprandi MI, Zaidel EJ, Sosa-Liprandi A. A recent experience on the role of influenza 

vaccination on cardiovascular events. Eur Heart J Suppl. 2023; 25(Suppl A):A31–A5. DOI: https://doi.

org/10.1093/eurheartjsupp/suac111

4. Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati E, Baddour LM, et al. Global burden of 

cardiovascular diseases and risk factors, 1990–2019: Update from the GBD 2019 study. J Am Coll 

Cardiol. 2020; 76(25):2982–3021. DOI: https://doi.org/10.1016/j.jacc.2020.11.010

5. Bowry AD, Lewey J, Dugani SB, Choudhry NK. The burden of cardiovascular disease in low- and 

middle-income countries: Epidemiology and management. Can J Cardiol. 2015; 31(9):1151–9. DOI: 

https://doi.org/10.1016/j.cjca.2015.06.028

6. Spodick DH, Flessas AP, Johnson MM. Association of acute respiratory symptoms with onset 

of acute myocardial infarction: Prospective investigation of 150 consecutive patients and 

matched control patients. Am J Cardiol. 1984; 53(4):481–2. DOI: https://doi.org/10.1016/0002-

9149(84)90016-X

7. Saikku P, Leinonen M, Mattila K, Ekman MR, Nieminen MS, Makela PH, et al. Serological 

evidence of an association of a novel Chlamydia, TWAR, with chronic coronary heart disease and 

acute myocardial infarction. Lancet. 1988; 2(8618):983–6. DOI: https://doi.org/10.1016/S0140-

6736(88)90741-6

8. Mattila KJ, Nieminen MS, Valtonen VV, Rasi VP, Kesaniemi YA, Syrjala SL, et al. Association 

between dental health and acute myocardial infarction. BMJ. 1989; 298(6676):779–81. DOI: https://

doi.org/10.1136/bmj.298.6676.779

9. Syrjanen J, Valtonen VV, Iivanainen M, Kaste M, Huttunen JK. Preceding infection as an important 

risk factor for ischaemic brain infarction in young and middle aged patients. Br Med J (Clin Res Ed). 

1988; 296(6630):1156–60. DOI: https://doi.org/10.1136/bmj.296.6630.1156

10. Smeeth L, Thomas SL, Hall AJ, Hubbard R, Farrington P, Vallance P. Risk of myocardial infarction 

and stroke after acute infection or vaccination. N Engl J Med. 2004; 351(25):2611–8. DOI: https://doi.

org/10.1056/NEJMoa041747

11. Warren-Gash C, Smeeth L, Hayward AC. Influenza as a trigger for acute myocardial infarction or 

death from cardiovascular disease: a systematic review. Lancet Infect Dis. 2009; 9(10):601–10. DOI: 

https://doi.org/10.1016/S1473-3099(09)70233-6

12. Warren-Gash C, Bhaskaran K, Hayward A, Leung GM, Lo SV, Wong CM, et al. Circulating influenza 

virus, climatic factors, and acute myocardial infarction: a time series study in England and Wales and 

Hong Kong. J Infect Dis. 2011; 203(12):1710–8. DOI: https://doi.org/10.1093/infdis/jir171

13. Warren-Gash C, Blackburn R, Whitaker H, McMenamin J, Hayward AC. Laboratory-confirmed 

respiratory infections as triggers for acute myocardial infarction and stroke: a self-controlled case 

series analysis of national linked datasets from Scotland. Eur Respir J. 2018; 51(3). DOI: https://doi.

org/10.1183/13993003.01794-2017

14. Garcia-Zamora S, Lee S, Haseeb S, Bazoukis G, Tse G, Alvarez-Garcia J, et al. Arrhythmias and 

electrocardiographic findings in Coronavirus disease 2019: A systematic review and meta-analysis. 

Pacing Clin Electrophysiol. 2021; 44(6):1062–74. DOI: https://doi.org/10.1111/pace.14247

15. Clayton TC, Thompson M, Meade TW. Recent respiratory infection and risk of cardiovascular disease: 

Case-control study through a general practice database. Eur Heart J. 2008; 29(1):96–103. DOI: 

https://doi.org/10.1093/eurheartj/ehm516

16. Kwong JC, Schwartz KL, Campitelli MA, Chung H, Crowcroft NS, Karnauchow T, et al. Acute 

myocardial infarction after laboratory-confirmed influenza infection. N Engl J Med. 2018; 378(4):345–

53. DOI: https://doi.org/10.1056/NEJMoa1702090

17. Corrales-Medina VF, Serpa J, Rueda AM, Giordano TP, Bozkurt B, Madjid M, et al. Acute bacterial 

pneumonia is associated with the occurrence of acute coronary syndromes. Medicine (Baltimore). 

2009; 88(3):154–9. DOI: https://doi.org/10.1097/MD.0b013e3181a692f0

18. Corrales-Medina VF, Musher DM, Wells GA, Chirinos JA, Chen L, Fine MJ. Cardiac complications 

in patients with community-acquired pneumonia: incidence, timing, risk factors, and association 

with short-term mortality. Circulation. 2012; 125(6):773–81. DOI: https://doi.org/10.1161/

CIRCULATIONAHA.111.040766

19. Fonarow GC, Abraham WT, Albert NM, Stough WG, Gheorghiade M, Greenberg BH, et al. Factors 

identified as precipitating hospital admissions for heart failure and clinical outcomes: findings from 

OPTIMIZE-HF. Arch Intern Med. 2008; 168(8):847–54. DOI: https://doi.org/10.1001/archinte.168.8.847

20. Alvarez PA, Briasoulis A, Malik AH. Frequency and impact of infectious disease conditions diagnosed 

during decompensated heart failure hospitalizations in the United States. Am J Cardiol. 2023; 191:1–

7. DOI: https://doi.org/10.1016/j.amjcard.2022.12.001

https://doi.org/10.47487/apcyccv.v5i1.349
https://doi.org/10.47487/apcyccv.v5i1.349
https://doi.org/10.1093/eurheartjsupp/suac111
https://doi.org/10.1093/eurheartjsupp/suac111
https://doi.org/10.1016/j.jacc.2020.11.010
https://doi.org/10.1016/j.cjca.2015.06.028
https://doi.org/10.1016/0002-9149(84)90016-X
https://doi.org/10.1016/0002-9149(84)90016-X
https://doi.org/10.1016/S0140-6736(88)90741-6
https://doi.org/10.1016/S0140-6736(88)90741-6
https://doi.org/10.1136/bmj.298.6676.779
https://doi.org/10.1136/bmj.298.6676.779
https://doi.org/10.1136/bmj.296.6630.1156
https://doi.org/10.1056/NEJMoa041747
https://doi.org/10.1056/NEJMoa041747
https://doi.org/10.1016/S1473-3099(09)70233-6
https://doi.org/10.1093/infdis/jir171
https://doi.org/10.1183/13993003.01794-2017
https://doi.org/10.1183/13993003.01794-2017
https://doi.org/10.1111/pace.14247
https://doi.org/10.1093/eurheartj/ehm516
https://doi.org/10.1056/NEJMoa1702090
https://doi.org/10.1097/MD.0b013e3181a692f0
https://doi.org/10.1161/CIRCULATIONAHA.111.040766
https://doi.org/10.1161/CIRCULATIONAHA.111.040766
https://doi.org/10.1001/archinte.168.8.847
https://doi.org/10.1016/j.amjcard.2022.12.001


10Garcia-Zamora et al. 
Global Heart 
DOI: 10.5334/gh.1358

21. Kujawski SA, Whitaker M, Ritchey MD, Reingold AL, Chai SJ, Anderson EJ, et al. Rates of respiratory 

syncytial virus (RSV)-associated hospitalization among adults with congestive heart failure-

United States, 2015–2017. PLoS One. 2022; 17(3):e0264890. DOI: https://doi.org/10.1371/journal.

pone.0264890

22. Surie D, Yuengling KA, DeCuir J, Zhu Y, Lauring AS, Gaglani M, et al. Severity of respiratory 

syncytial virus vs COVID-19 and influenza among hospitalized US adults. JAMA Netw Open. 2024; 

7(4):e244954.

23. Udell JA, Zawi R, Bhatt DL, Keshtkar-Jahromi M, Gaughran F, Phrommintikul A, et al. Association 

between influenza vaccination and cardiovascular outcomes in high-risk patients: a meta-analysis. 

JAMA. 2013; 310(16):1711–20. DOI: https://doi.org/10.1001/jama.2013.279206

24. Barnes M, Heywood AE, Mahimbo A, Rahman B, Newall AT, Macintyre CR. Acute myocardial 

infarction and influenza: a meta-analysis of case-control studies. Heart. 2015; 101(21):1738–47. DOI: 

https://doi.org/10.1136/heartjnl-2015-307691

25. Clar C, Oseni Z, Flowers N, Keshtkar-Jahromi M, Rees K. Influenza vaccines for preventing 

cardiovascular disease. Cochrane Database Syst Rev. 2015; 2015(5):CD005050. DOI: https://doi.

org/10.1002/14651858.CD005050.pub3

26. Yedlapati SH, Khan SU, Talluri S, Lone AN, Khan MZ, Khan MS, et al. Effects of influenza vaccine on 

mortality and cardiovascular outcomes in patients with cardiovascular disease: A systematic review and 

meta-analysis. J Am Heart Assoc. 2021; 10(6):e019636. DOI: https://doi.org/10.1161/JAHA.120.019636

27. Frobert O, Gotberg M, Erlinge D, Akhtar Z, Christiansen EH, MacIntyre CR, et al. Influenza 

vaccination after myocardial infarction: A randomized, double-blind, placebo-controlled, 

multicenter trial. Circulation. 2021; 144(18):1476–84. DOI: https://doi.org/10.1161/

CIRCULATIONAHA.121.057042

28. Garcia-Zamora S, Sosa Liprandi MI, Picco JM, Matta MG, Villarreal R, Pulido L, et al. Immunizations 

in adults with cardiovascular disease. Summary of the consensus of the Argentine Cardiology 

Society. Medicina (B Aires). 2020; 80(5):541–53.

29. Liprandi AS, Liprandi MIS, Zaidel EJ, Aisenberg GM, Baranchuk A, Barbosa ECD, et al. Influenza 

vaccination for the prevention of cardiovascular disease in the Americas: Consensus document of 

the Inter-American Society of Cardiology and the Word Heart Federation. Glob Heart. 2021; 16(1):55. 

DOI: https://doi.org/10.5334/gh.1069

30. Davis MM, Taubert K, Benin AL, Brown DW, Mensah GA, Baddour LM, et al. Influenza vaccination 

as secondary prevention for cardiovascular disease: a science advisory from the American Heart 

Association/American College of Cardiology. Circulation. 2006; 114(14):1549–53. DOI: https://doi.

org/10.1161/CIRCULATIONAHA.106.178242

31. Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano C, et al. 2019 ESC 

guidelines for the diagnosis and management of chronic coronary syndromes. Eur Heart J. 2020; 

41(3):407–77. DOI: https://doi.org/10.1093/eurheartj/ehz425

32. Matta MG, Pulido L, Herrera-Paz JJ, Picco JM, Wolff S, Tse G, et al. Influenza and pneumococcal 

vaccine prescription for adults during COVID-19 first wave in three regions of Argentina. Vaccine. 

2023; 41(9):1541–4. DOI: https://doi.org/10.1016/j.vaccine.2023.01.056

33. Sosa Liprandi A, Zaidel EJ, Lopez Santi R, Araujo JJ, Banos Gonzalez MA, Busso JM, et al. Influenza 

and pneumococcal vaccination in non-infected cardiometabolic patients from the Americas during 

the COVID-19 pandemic. A sub-analysis of the CorCOVID-LATAM study. Vaccines (Basel). 2021; 9(2). 

DOI: https://doi.org/10.3390/vaccines9020123

34. Vardeny O, Claggett B, Udell JA, Packer M, Zile M, Rouleau J, et al. Influenza vaccination in patients 

with chronic heart failure: The PARADIGM-HF trial. JACC Heart Fail. 2016; 4(2):152–8. DOI: https://doi.

org/10.1016/j.jchf.2015.10.012

35. Palache A, Oriol-Mathieu V, Abelin A, Music T, Influenza Vaccine Supply task force. Seasonal 

influenza vaccine dose distribution in 157 countries (2004–2011). Vaccine. 2014; 32(48):6369–76. 

DOI: https://doi.org/10.1016/j.vaccine.2014.07.012

36. Dang A, Sharma J. Assessing the low influenza vaccination coverage rate among healthcare 

personnel in India: A review of obstacles, beliefs, and strategies. Value Health Reg Issues. 2020; 

21:100–4. DOI: https://doi.org/10.1016/j.vhri.2019.08.480

37. Sundaram N, Purohit V, Schaetti C, Kudale A, Joseph S, Weiss MG. Community awareness, use 

and preference for pandemic influenza vaccines in Pune, India. Hum Vaccin Immunother. 2015; 

11(10):2376–88. DOI: https://doi.org/10.1080/21645515.2015.1062956

38. Johnson DR, Nichol KL, Lipczynski K. Barriers to adult immunization. Am J Med. 2008; 121(7 Suppl 

2):S28–35. DOI: https://doi.org/10.1016/j.amjmed.2008.05.005

39. Sharma A, Minh Duc NT, Luu Lam Thang T, Nam NH, Ng SJ, Abbas KS, et al. A Consensus-Based 

Checklist for Reporting of Survey Studies (CROSS). J Gen Intern Med. 2021; 36(10):3179–87. DOI: 

https://doi.org/10.1007/s11606-021-06737-1

40. Eysenbach G. Improving the quality of Web surveys: the Checklist for Reporting Results of Internet 

E-Surveys (CHERRIES). J Med Internet Res. 2004; 6(3):e34. DOI: https://doi.org/10.2196/jmir.6.3.e34

https://doi.org/10.1371/journal.pone.0264890
https://doi.org/10.1371/journal.pone.0264890
https://doi.org/10.1001/jama.2013.279206
https://doi.org/10.1136/heartjnl-2015-307691
https://doi.org/10.1002/14651858.CD005050.pub3
https://doi.org/10.1002/14651858.CD005050.pub3
https://doi.org/10.1161/JAHA.120.019636
https://doi.org/10.1161/CIRCULATIONAHA.121.057042
https://doi.org/10.1161/CIRCULATIONAHA.121.057042
https://doi.org/10.5334/gh.1069
https://doi.org/10.1161/CIRCULATIONAHA.106.178242
https://doi.org/10.1161/CIRCULATIONAHA.106.178242
https://doi.org/10.1093/eurheartj/ehz425
https://doi.org/10.1016/j.vaccine.2023.01.056
https://doi.org/10.3390/vaccines9020123
https://doi.org/10.1016/j.jchf.2015.10.012
https://doi.org/10.1016/j.jchf.2015.10.012
https://doi.org/10.1016/j.vaccine.2014.07.012
https://doi.org/10.1016/j.vhri.2019.08.480
https://doi.org/10.1080/21645515.2015.1062956
https://doi.org/10.1016/j.amjmed.2008.05.005
https://doi.org/10.1007/s11606-021-06737-1
https://doi.org/10.2196/jmir.6.3.e34


11Garcia-Zamora et al. 
Global Heart 
DOI: 10.5334/gh.1358

TO CITE THIS ARTICLE:
Garcia-Zamora S, Koh AS, 
Stoica S, Sepehrvand N, Ranjani 
H, Ishaku S, Herz N, Kandoole-
Kabwere V, Perel P, Banerjee 
A, Warren-Gash C, Taylor S, 
Piñeiro DJ, Sosa-Liprandi MI, 
Sosa-Liprandi A. Rationale 
and Design of a Multi-
National Study of Physicians’ 
Opinions, Attitudes, and 
Practices Regarding Influenza 
Vaccination in Patients with 
Cardiovascular Diseases: A 
Mixed Methods Designs. The 
FLUence Project. Global Heart. 
2024; 19(1): 78. DOI: https://
doi.org/10.5334/gh.1358

Submitted: 05 July 2024 
Accepted: 20 September 2024 
Published: 15 October 2024

COPYRIGHT:
© 2024 The Author(s). This is an 
open-access article distributed 
under the terms of the Creative 
Commons Attribution 4.0 
International License (CC-BY 
4.0), which permits unrestricted 
use, distribution, and 
reproduction in any medium, 
provided the original author 
and source are credited. See 
http://creativecommons.org/
licenses/by/4.0/.

Global Heart is a peer-reviewed 
open access journal published 
by Ubiquity Press.

41. World-Health-Organization. Behavioural and social drivers of vaccination: tools and practical 

guidance for achieving high uptake [Internet]. 2022. Available from: https://www.who.int/

publications/i/item/9789240049680.

42. Jiang B, Cao Y, Qian J, Jiang M, Huang Q, Sun Y, et al. Healthcare workers’ attitudes toward 

influenza vaccination: A behaviour and social drivers survey. Vaccines (Basel). 2023; 11(1). DOI: 

https://doi.org/10.3390/vaccines11010143

43. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 

32-item checklist for interviews and focus groups. Int J Qual Health Care. 2007; 19(6):349–57. DOI: 

https://doi.org/10.1093/intqhc/mzm042

44. Ridda I, Lindley IR, Gao Z, McIntyre P, Macintyre CR. Differences in attitudes, beliefs and knowledge 

of hospital health care workers and community doctors to vaccination of older people. Vaccine. 

2008; 26(44):5633–40. DOI: https://doi.org/10.1016/j.vaccine.2008.07.070

45. Wennekes MD, Almasi T, Eilers R, Mezei F, Petyko ZI, Timen A, et al. Effectiveness of educational 

interventions for healthcare workers on vaccination dialogue with older adults: a systematic review. 

Arch Public Health. 2024; 82(1):34. DOI: https://doi.org/10.1186/s13690-024-01260-1

46. Montone RA, Camilli M, Calvieri C, Magnani G, Bonanni A, Bhatt DL, et al. Exposome in ischaemic 

heart disease: beyond traditional risk factors. Eur Heart J. 2024; 45(6):419–38. DOI: https://doi.

org/10.1093/eurheartj/ehae001

47. Sun G, Zhang L, Qiu Y, Jia Y, Wang Y, Xu H, et al. Changes of influenza vaccination rate and 

associated influencing factors after the COVID-19 pandemic in Shanghai, China. Hum Vaccin 

Immunother. 2024; 20(1):2287294. DOI: https://doi.org/10.1080/21645515.2023.2287294

48. Lin J, Li C, He W. Trends in influenza vaccine uptake before and during the COVID-19 pandemic in the 

USA. Public Health. 2023; 225:291–8. DOI: https://doi.org/10.1016/j.puhe.2023.10.028

49. UK-Health-Security-Agency. Seasonal influenza vaccine uptake in GP patients in 

England: winter season 2023 to 2024 [Internet]. UK Health Security Agency; Official 

Statistics Web page. Available from: https://www.gov.uk/government/statistics/

seasonal-influenza-vaccine-uptake-in-gp-patients-winter-season-2023-to-2024/seasonal-influenza-

vaccine-uptake-in-gp-patients-in-england-winter-season-2023-to-2024#contents.

https://doi.org/10.5334/gh.1358
https://doi.org/10.5334/gh.1358
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.who.int/publications/i/item/9789240049680
https://www.who.int/publications/i/item/9789240049680
https://doi.org/10.3390/vaccines11010143
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1016/j.vaccine.2008.07.070
https://doi.org/10.1186/s13690-024-01260-1
https://doi.org/10.1093/eurheartj/ehae001
https://doi.org/10.1093/eurheartj/ehae001
https://doi.org/10.1080/21645515.2023.2287294
https://doi.org/10.1016/j.puhe.2023.10.028
https://www.gov.uk/government/statistics/seasonal-influenza-vaccine-uptake-in-gp-patients-winter-season-2023-to-2024/seasonal-influenza-vaccine-uptake-in-gp-patients-in-england-winter-season-2023-to-2024#contents
https://www.gov.uk/government/statistics/seasonal-influenza-vaccine-uptake-in-gp-patients-winter-season-2023-to-2024/seasonal-influenza-vaccine-uptake-in-gp-patients-in-england-winter-season-2023-to-2024#contents
https://www.gov.uk/government/statistics/seasonal-influenza-vaccine-uptake-in-gp-patients-winter-season-2023-to-2024/seasonal-influenza-vaccine-uptake-in-gp-patients-in-england-winter-season-2023-to-2024#contents

