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Abstract

Background With early detection and improvements in systemic and local therapies, millions of people are surviving
cancer, but for some at a high cost. In some cancer types, cardiovascular disease now competes with recurrent cancer
as the cause of death. Traditional care models, in which the cardiologist or oncologist assess patients individually,

do not address complex cancer and cardiovascular needs. Nursing disciplines should be an integral part of holistic
assessment in cardio-oncology care. To learn what educational needs nurses perceive important for provision of
competent cardio-oncology nursing care, we undertook an international survey, aiming to understand their learning
needs and preferred learning modalities.

Methods A cross-sectional survey was developed by members of the International Cardio-Oncology Society (IC-
OS) Nursing Research group. The survey was in English and consisted of 23 questions which include demographic
information, clinical specialty (oncology, cardiology, or cardio-oncology), multiple-choice questions related to clinical
topics that nurses might be interested in learning, and preferred methods of instruction.

Results Three hundred and twenty-nine responses were received. The majority expressed interest in learning more
about cardio-oncology related topics, primarily via pre-recorded webinars (n=206, 67%) and live virtual meetings
(n=192,63%). Formal programs leading to certification were highly endorsed (n=247, 80%). In relation to specific
cardio-oncology topics, there was a strong interest in learning more about specific cardiovascular toxicities, and their
monitoring and management (n=205, 66%).

Conclusion Cardio-oncology is a new field of expertise requiring competent nurses with current knowledge
incorporating both specialties. The survey we conducted described the sample’s characteristics, identified cardio-
oncology learning needs and preferred methods of delivery. A cardio-oncology core curriculum based on the
survey responses can offer convenient, accessible and learner-directed education for nurses worldwide. Ultimately,
development of cardio-oncology nursing expertise will benefit cancer patients and survivors worldwide.
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Background

Worldwide, cancer and cardiovascular diseases are lead-
ing causes of morbidity and mortality in middle and
upper-income countries. With early detection, improve-
ment in systemic and local therapies [1, 2], millions of
people are surviving cancer, but for some at a high cost.
In some cancer types, cardiovascular disease now com-
petes with recurrent cancer as the cause of death [3,
4]. Moreover, cardiovascular disease represents mul-
tiple possible events inclusive of cardiovascular mor-
tality, myocardial infarction, stroke, heart failure, and
pulmonary embolism [5]. These events are highly preva-
lent regardless of cancer site with risk persisting 10 years
beyond diagnosis [5].

Traditional care models, in which the cardiologist or
oncologist assess patients individually, do not address
intersecting cancer and cardiovascular needs [6]. This
practice results in fragmented care, variability in assess-
ment and management, and suboptimal outcomes for
patients [6]. Figure 1 describes potential decision making
and subsequent clinical outcomes of cancer patients at
risk or presenting with cardiotoxicity [6]. Dual-specialty
clinics or health professionals with dual-specialty train-
ing are essential to ensure optimal outcomes from both
oncologic and cardiovascular perspectives [7].

In the last 15 years, the term ‘cardio-oncology’ was
coined to describe multidisciplinary clinics aiming to
manage complex cardiovascular problems experienced
by cancer patients [8]. In oncology literature, multidis-
ciplinary cancer conferences have a positive impact on
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patient outcomes with improvements in diagnosis and
treatment planning, patient survival, as well as patient
and clinician satisfaction [9-12]. Patient needs are often
unmet by a physician-only approach as many patients
require holistic care addressing education, lifestyle modi-
fication, polypharmacy review, social support, pain con-
trol and end of life care [10-14]. The American Heart
Association endorses a similar multimodal cardiac reha-
bilitation-based approach to improve cardiovascular out-
comes in cancer survivors [15]. This care model typically
involves a comprehensive medical evaluation, exercise
prescription, pharmaceutical and behavioral cardiovas-
cular risk factor management, and education/counseling
support [16].

The specific roles of nursing within cardio-oncology
clinics are yet to be fully elucidated [17]. We previously
conducted an integrative review of cardio-oncology clin-
ics aiming to describe nursing roles [18]. The consen-
sus amongst all studies was that cardio-oncology clinics
should be composed of a multidisciplinary team [18].
While the majority of papers focused on physician dis-
ciplines, nursing was broadly considered an essential
resource, but no specific roles nor responsibilities were
discussed in any papers [18]. Nursing should be a part
of the initial and ongoing assessment in cardio-oncology
care [19-21]. However, cardio-oncology is a relatively
new field of study and the nursing knowledge standard
to provide holistic care has not been established. More-
over, nurses commonly have knowledge based in either
cardiology or oncology but rarely both. For competent
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cardio-oncology nursing care to be fostered, accessible
and acceptable educational opportunities must be readily
available. Accordingly, we undertook an online survey to
assess the learning needs of nurses in the competent care
of cardiovascular issues in patients with cancer, aiming to
understand their learning needs and preferred learning
modalities.

Method

A cross-sectional survey was developed by members
of the International Cardio-Oncology Society (IC-OS)
Nursing Research group, with invitations distributed
through IC-OS as well as national and international nurs-
ing societies and associations. The survey was in English
and consisted of 23 questions which include demographic
information, clinical specialty (oncology, cardiology, or
cardio-oncology), multiple-choice questions related to
clinical topics that nurses might be interested in learn-
ing, and preferred methods of instruction. No identifying
information was requested thus participants remained
anonymous. The survey qualified for exempt status by
institutional board review and completion was consid-
ered implied consent of participation. The survey was
conducted online via the IC-OS website with submissions
accepted between the dates of December 1, 2023, to Feb-
ruary 29, 2024. The secure Research Electronic Data Cap-
ture (REDCap) program was utilized to administer the
survey which took approximately five minutes to com-
plete [22]. Survey questions were purposefully developed
to describe potential cardio-oncology events across the
treatment and survivorship continuum. Depending on
the format of the question, respondents could choose as
many areas of interest as desired. Aiming for the broad-
est perspectives and representation of different health
care systems, participants were recruited by convenience
sampling in multiple countries and were currently work-
ing in cardiology, oncology or cardio-oncology programs.

Results

Three hundred and twenty-nine responses were received
during the study time frame. The majority of respon-
dents reported as residing in the United States (n=206),
Canada (n=45), United Kingdom (n=14) China (n=12),
Qatar (n=5), Australia (n=1), Ireland (z=2), Poland
(n=2), Turkey (n=1) and Italy (n=1). The majority were
female (n#=290, 93%) with 49% educated to Bachelor’s
level (n=151, 49%) and working in oncology (n=218,
70%) in direct patient care roles (n =260, 85%) (Table 1).
A total of 201 (65%) nurses stated they had cardio-oncol-
ogy experience.

In terms of previous education and training in cardio-
oncology, the majority stated that they had no formal
education (n=268, 88%) and approximately one-third
have formal cardio-oncology programs in their workplace
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(n=110, 36%) (Table 2). The majority of respondents
expressed an interest in learning more about cardio-
oncology related topics, primarily via pre-recorded webi-
nars (=206, 67%) and live virtual meetings (n=192,
63%). Formal programs leading to certification were
highly endorsed (n =247, 80%).

Respondents were asked about training topics cat-
egorised into cardio-oncology, oncology and cardiology
(Table 3). In relation to specific cardio-oncology topics,
there was a strong interest in learning more about cardio-
vascular toxicities and their management (1 =205, 66%)
along with interest in cardio-oncology programs and
cancer therapeutics.

Discussion

Cardio-oncology is a new sub-specialty requiring com-
petent health care providers with knowledge that incor-
porates both specialties. To learn what educational needs
nurses perceive important for provision of competent
cardio-oncology nursing care, we undertook an interna-
tional survey. We report the sample’s demographic and
educational characteristics, clinical practice settings, car-
dio-oncology learning content and preferred methods of
delivery. To our knowledge, this is the first survey of its
kind.

Only 22% of respondents reported any formal educa-
tion or training in cardio-oncology in their practice set-
ting. Multiple choices for topics of interest were allowed
with desire for education being high across all subtopics.
These results highlight the complexities and potential
knowledge gaps faced by nurses when assessing cancer
patients with cardiology issues. 36% reported a formal
cardio-oncology program in their workplace, suggest-
ing there are few formal resources available to nurses
and other multidisciplinary team members for referral
and collaboration. This finding is similar to a survey of
healthcare professionals exploring facilitators and barri-
ers to injectable cardiovascular therapies where profes-
sional education was highlighted by respondents [23].

In terms of their current learning approaches, respon-
dents modestly endorsed continuing education pro-
grams, journals, conferences or webinars. The majority
expressed considerable interest in learning about cardio-
oncology topics, primarily via pre-recorded webinars
and live virtual meetings. A previous survey reported
preferences for face-to-face training (44%) whereas
online learning was less favored (26%). The COVID-19
pandemic restrictions necessitated online learning for
health professionals, which has since been embraced
with higher attendance of courses and greater flexibility
of delivery [23, 24]. Formal programs leading to certifica-
tion were highly endorsed. In many countries, specialty
certification is desirable as a means of validation with
formal examination of nurses’ knowledge, skills, and
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Table 1 Demographic and clinical characteristics of respondents (n=329)
Characteristic N (%)
Age (n=310) 20-30 years old 32 (10%)
31-40 years old 81 (26%)
1-50 years old 91 (29%)
1-60 years old (22%)
60 years or older 0 (10%)
Prefer not to answer 7 (2%)
Gender (n=310) Female 290 (93%)
Male 15 (5%)
Nonbinary 2 (0.6%)
Prefer not to answer 4 (1.3%)
Highest educational level (n=311) Bachelor's degree 151 (49%)
Clinical Doctoral degree (DNP) 12 (4%)
Diploma in Nursing 6 (2%)
Master of Science in Nursing 118 (38%)
Other 6 (2%)
PhD 13 (4%)
Associate Degree in Nursing 5(2%)
Primary Specialty (n=310) Cardiology 55 (18%)
Oncology 218 (70%)
Other 37 (12%)
Type of role (n=414) Direct patient care (direct interactions with patients, families and groups of 260 (85%)
patients to promote health or well-being and improve quality of life)
Indirect patient care (Activities other than direct care i.e.: developing 32(11%)
evidence-based/evidence-informed guidelines or protocols for care, staff
education & development activities)
None 108 (35%)
Other 14 (5%)
Job title (n=329) Clinical Nurse Specialist (CNS) 21 (7%)
Clinical Nurse 177 (57%)
Nurse Consultant 6 (3%)
Nurse Faculty in a school of nursing 5(2%)
Nurse Navigator 22 (7%)
Nurse Practitioner (NP) 58 (19%)
Nurse Scientist/Researcher 10 (3%)
Other 27 (9%)
Prefer not to answer 3(1%)
Cardio-oncology experience (n=201, 65%) 1 year 32 (10%)
1-5 years 75 (24%)
6-10 years 42 (14%)
-15 years 21 (7%)
16-20 years 14 (5%)
20 years 7 (6%)
Current workplace (n=370) Academic Medical Center 136 (44%)
Can have more than 1 answer
Outpatient clinic 134 (43%)
Community Hospital/Facility 59 (19%)
Research 17 (5%)
Other 12 (4%)
Faculty/School of Nursing 9 (3%)
Private Practice 3(1%)
Number of beds in workplace <100 beds 31 (10%)
(N=309)
>500 beds 105 (34%)
100-499 beds 113 (37%)
Not applicable 60 (19%)
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Table 2 Cardio-oncology education and training
Question Answer N (%)
I have received formal education/training in cardio-oncology Yes 37 (12%)
(n=305) No 268 (88%)
There is a formal cardio-oncology program in my place of work? ~ Yes 110 (36%)
(n=306) No 196 (64%)
I update my Cardio-Oncology knowledge from? (n=519) Continuing education programs 170 (57%)
Can select all that apply Journals 133 (45%)
Conferences 108 (36%)
Webinars 108 (36%)
I'am most interested in learning about Cardio-Oncology topics Pre-recorded webinars 206 (67%)
through (n=674) Live virtual meeting 2 (63%)
Can select all that apply Attending onsite cardio-oncology nursing programs 68 (55%)
Rotating with/Shadowing with established Cardio-Oncology 03 (34%)
providers 5 (2%)
Others
I'would be interested to enroll in a formal Cardio-Oncology Yes 247 (80%)
program that provides a certificate training in Cardio-Oncology at  No 61 (20%)
completion (n=308)
I'would be interested in becoming a member of the International ~ Yes 148 (49%)
Cardio-Oncology Society Nursing group (n=302) No 154 (51%)
I have heard/known of the International Cardio-Oncology Society  Yes 89 (29%)
(IC-0S) (n=308) No 219 (71%)

abilities specific to their specialty beyond entry-level
education and licensing [25]. The anticipated results of
such certifications are improved safety, quality of care,
and health outcomes for care recipients [25]. Undoubt-
edly having an informed and educated nursing workforce
who practice using an approved curriculum will improve
patient care [26]. A key part of the nursing role is patient
assessment and education regarding their treatment and
how to self-manage. A previous survey of cardiovascular
patients highlighted their need for ongoing education
from healthcare professionals and this is usually under-
taken by nurses [27].

Guided by the survey results, the IC-OS Nursing
Research and Education committees are currently in the
process of developing a Cardio-Oncology Nursing Edu-
cation program core curriculum. The modules will be
evidenced-based reflecting the latest research and will
also incorporate the relevant guidelines and consensus
documents as appropriate [28]. The didactic component
of the learning program will be composed of modules
inclusive of the multiple cardio-oncology topics identified
in the survey [29]. Access to the educational presenta-
tion is anticipated to be offered via on-demand, learner-
directed modules which can be accessed by participants
globally at their own convenience. A cardio-oncology
nursing certificate of completion will be available upon
successful completion of the modular learnings.

Strengths and limitations

A strength of this email survey is the participants were
primarily working in clinical roles. The delivery method
was efficient, convenient, and inexpensive and resulted in

over 300 responses. The survey was distributed through
national and international societies and associations
therefore we are confident that the responses reflect
nurses working in oncology and cardiology specialties.
Given the brevity and focused nature of the survey, we
do not believe response fatigue was a major issue. The
survey was in English therefore did not capture non-Eng-
lish speaking nurses. Nurses are busy professionals with
scant time for professional activities thus the sample size
may be limited by those who were unable complete the
survey within the deadline. A limitation of surveys with
pre-formatted responses is lack of open-ended questions
which likely would have illuminated the meaning of sur-
vey responses or demonstrated areas of unknown need.
Similarly, 65% of nurses reported having cardio-oncol-
ogy experience, but the type and depth of knowledge is
unknown, hence the potential for overestimating knowl-
edge. Nevertheless, we believe this study provides insight
into the current educational needs of nurses caring for
a patient population with highly complex problems and
provides essential information for the purpose of curric-
ular development.

Conclusion

Cardio-oncology is a new field of expertise requiring
competent nurses with current knowledge incorporat-
ing both specialties. The survey we conducted described
the sample’s demographic characteristics, identified
cardio-oncology learning needs and preferred methods
of delivery. A cardio-oncology core curriculum based
on the survey responses can offer convenient, acces-
sible and learner-directed modular education for nurses
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Table 3 Respondents interest in specific cardiology and oncology topics
Statement Topic N (%)
I am most interested in learning about the following top-  Cardiovascular Toxicities/Monitoring and Management 205 (66%)
ics in Cardio-Oncology (n=962) Cardio-Oncology Program 180 (58%)
Can select all that apply Cancer Therapeutics and Cardiotoxicity (Pharmacology CE hours) 171 (55%)
Cancer Survivorship 155 (50%)
Cardiology 7 (38%)
Pediatric Cardio-Oncology 69 (22%)
Other 65 (22%)
Interest in cardiology (n=450) - Can select all that apply
Basic ECG 48 (57%)
Advanced ECG (STEMI and NSTEMI) 51 (60%)
Cardiac Arrhythmias 61 (72%)
Atrial Fibrillation/Flutter 48 (57%)
AV Blocks 45 (53%)
Ventricular Arrythmias 41 (48%)
Acute Coronary Syndrome 47 (55%)
Cardiac Medications (ACE-l, Beta blockers, Antidysrhythmic, Statins) 57 (67%)
Cardiovascular Risk Factor Management (HTN, Lipids) 52 (61%)
Interest in topic - Cancer Therapeutics Sub-topic (n=763) -Can select all that apply
Cardioprotective agents 104 (77%)
Anthracycline Cardiotoxicity 97 (71%)
CAR-T Cell Therapies 84 (62%)
Immune checkpoint inhibitors 94 (69%)
EGFR Agents 67 (49%)
Endocrine Agents 62 (46%)
Radiation Therapy and late effects (Accelerated Atherosclerosis) 88 (65%)
Targeted Therapy 93 (68%)
VEGF inhibitors 74 (54%)
Interest in topic - Cardiovascular Toxicities Sub-topic (n=770)
HTN management in cancer patients 7 (75%)
Orthostatic hypotension 67 (43%)
Endocarditis 73 (47%)
Myocardial infarction 74 (47%)
Oral anticoagulation in cancer patients 91 (58%)
Thromboembolism 76 (48%)
Cardiomyopathy 101 (64%)
Heart Failure 1(71%)
Peripheral Vascular Disease 60 (38%)
Interest in topic - Pediatric Cardiology Sub-topic (n=92)
Adolescent and young adults (AYA) 47 (89%)
Adult survivors of childhood cancer 45 (85%)
Interest in topic - Cardiology-Oncology Program Sub-topic (n=313)
Community-based 58 (40%)
Hospital-based 85(59%)
Nurse navigators 63 (44%)
Patient Education Strategies 107 (74%)
Interest in topic - Cancer Survivorship Sub-topic
Cardiovascular risk factor assessment 1 (88%)
Exercise Rehabilitation in cancer patients 94 (75%)
Engaging caregivers in cancer survivorship care 79 (63%)
Cardiometabolic Syndrome 76 (60%)
Supportive Care/Palliative Care 73 (58%)
Nutrition and Dietetics 71 (56%)
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worldwide. Ultimately, development of cardio-oncology
nursing expertise will benefit cancer patients and survi-

vors worldwide.
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