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Background: More than 3.5 million breast cancer survivors are living in the US, and the overall 

five-year survival rate is approaching 90%. With increased survival and cancer treatment-related 

cardiotoxicities, there has been a rise in cardiovascular diseases among breast cancer survivors. 

Yet, cardiovascular disease risk among breast cancer survivors has not been well conceptualized. 

The purpose of this article was to analyze and define the concept of cardiovascular disease risk 

among breast cancer survivors.

Methods: The databases CINAHL, EMBASE, and PubMed were used to identify articles that 

explored cardiovascular disease risk among breast cancer survivors. The search yielded 357 

articles, which were reviewed for eligibility. Thirty articles were selected based on the inclusion/

exclusion criteria. The concept of cardiovascular disease risk among breast cancer survivors 

was analyzed using Rodgers’ evolutionary concept analysis method.

Results: The analysis suggests that cardiovascular disease risk among breast cancer survivors 

consists of several attributes: cancer treatment (chemotherapy, targeted therapies, radiation 

therapy, and endocrine therapy), modifiable risk factors (obesity, physical inactivity, poor diet, 

and smoking), and nonmodifiable risk factors (age, family history, and race). The antecedent 

identified includes breast cancer diagnosis and the consequence identified includes the develop-

ment of cardiovascular disease.

Conclusion: Findings suggest the need for increased education and understanding of 

 cardiovascular disease risk among health care providers and patients. Survivorship care 

plans can incorporate cardiovascular disease risk monitoring and screening. Future research 

is needed to explore interventions and develop stratified screening guidelines for breast 

cancer survivors.

Keywords: breast cancer survivors, cardiovascular disease risk, Rodgers’ evolutionary concept 

analysis method, cancer survivorship, cardiotoxicity

Introduction
Cardiovascular diseases are the leading cause of death in the US and account for more 

than 600,000 deaths each year.1 The American Heart Association has set a goal to 

reduce cardiovascular diseases by 20% by the year 2020.2 Cancer survivors comprise 

a population who are at an increased risk of cardiovascular disease. Advances in cancer 

treatment have contributed to survivors living longer; yet, many cancer treatments are 

associated with lifelong cardiovascular disease risk.2–5 As a result of this combination 

of factors, a new field called cardio-oncology has emerged, which is focused on the 

treatment of patients with cardiovascular-related events after cancer.

The largest group of cancer survivors in the US  comprises breast cancer sur-

vivors. As of 2016, approximately 3.5 million breast cancer survivors are living in 
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the US.6 Ninety percent of women diagnosed with breast 

cancer will survive for at least 5 years after diagnosis,7 

shifting the cause of death from breast cancer to other age-

related conditions such as cardiovascular diseases.8 Breast 

cancer survivors are at an increased risk of cardiovascular 

diseases due to adverse effects from cancer treatment, such 

as cardiotoxicity, which may persist from the time of treat-

ment to survivorship.9

Despite studies exploring cardiovascular disease risk 

among breast cancer survivors, guidelines for monitoring 

and reducing cardiovascular disease risk do not exist cur-

rently for patients treated in the US. Several leading organi-

zations have developed general survivorship guidelines for 

breast cancer survivors, including the American Society of 

Clinical Oncology, the American Cancer Society, and the 

National Comprehensive Cancer Network. The American 

Society of Clinical Oncology and the American Cancer 

Society guidelines recommend cardiovascular disease risk 

monitoring as needed, similar to the general population, 

despite the higher risk of cardiovascular diseases in breast 

cancer survivors.9 The National Comprehensive Cancer 

Network recommends baseline cardiac function assess-

ment for all cancer survivors treated with anthracycline 

chemotherapy;10 however, other chemotherapies and cancer 

treatments may contribute to an increased cardiovascular 

disease risk.9 Furthermore, many breast cancer survivors 

may experience symptoms of cardiovascular diseases years 

after treatment or may be asymptomatic.2–5 Yet, guidelines 

do not recommend long-term cardiac monitoring. While 

cardiotoxicity is addressed in these survivorship guidelines, 

recommendations for cardiovascular disease risk monitoring 

are not addressed.

In contrast to the US guidelines, the European Society 

for Medical Oncology recommends that patients treated with 

anthracyclines have their cardiac function measured at base-

line prior to administration of anthracycline treatment, and 

4 and 10 years after anthracycline treatment is completed.11 

The guidelines also take into account the effects of different 

cancer treatments on cardiovascular disease risk including tar-

geted and radiation therapies. Conforming to cardiovascular 

disease risk guidelines developed for the general population, 

as recommended by many American oncology organizations, 

may not be appropriate for breast cancer survivors due to their 

additional cancer treatment-related risk factors. Understand-

ing the synergistic effects of cancer treatments combined 

with preexisting modifiable and nonmodifiable risk factors 

is crucial to defining the concept of cardiovascular disease 

risk among breast cancer survivors.

To facilitate our understanding of risk, a concept analy-

sis using Rodgers’ evolutionary concept analysis method 

was conducted on cardiovascular disease risk among breast 

cancer survivors. Cardiovascular disease risk factors in the 

general population are well known; however, cardiovascular 

disease risk among breast cancer survivors requires further 

clarification. The purpose of this concept analysis is to define 

cardiovascular disease risk for breast cancer survivors. First, 

the significance and background of cardiovascular disease 

risk among breast cancer survivors are reviewed. Next, the 

method of conducting Rodgers’ evolutionary concept analysis 

on this topic is described. The results are examined following 

Rodgers’ method. Finally, from the knowledge derived from 

this concept analysis, implications for nursing are provided.

Methods
Concept analysis method
The Rodgers’ evolutionary concept analysis method was 

selected for three reasons. First, it uses an inductive approach 

to develop the concept of cardiovascular disease risk among 

breast cancer survivors. Second, it applies a rigorous six-step 

method. Third, concepts are viewed as cyclical and continu-

ously evolving. The six steps in Rodgers’ concept analysis 

include the following: 1) identifying the concept and associ-

ated terms, 2) selecting an appropriate setting or sample for 

data collection, 3) collecting data to identify the attributes of 

the concept, 4) analyzing the characteristics of the concept 

(i.e., surrogate terms, related concepts, antecedents, and con-

sequences), 5) identifying an exemplar of the concept, and 6) 

identifying hypotheses and implications for future develop-

ment.12 The identified concepts may be continually refined 

and synthesized as newer innovative research emerges.12

Literature search method
A literature search was conducted on July 22, 2016, using 

the databases PubMed, EMBASE, and CINAHL. The key 

terms used to search the databases included “breast cancer 

OR breast neoplasm” AND “survivors” AND “cardiovascular 

disease risk OR cardiotoxicity”. The articles published only 

in English were chosen for this literature review. The results 

yielded 357 articles; duplicates were removed, resulting 

in 293 articles. Articles were included if published within 

the past 15 years and full text was available, excluding 106 

articles. The remaining 187 articles were assessed for inclu-

sion criteria: primary studies with breast cancer survivors 

among the population and cardiovascular disease risk were 

explored. Twenty-one articles met the inclusion criteria. 

Ascendancy (searching forward to articles that have cited 
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selected articles) and descendancy (exploring articles used 

in the reference lists) approaches were used to identify nine 

additional articles that met the inclusion criteria, resulting in a 

total of 30 articles for this review. Figure 1 shows a Preferred 

Reporting Items for Systematic Reviews and Meta-Analysis 

(PRISMA) diagram describing the search strategy. Data 

were collected using the sample of 30 articles to conduct 

this concept analysis. The articles were reviewed to identify 

the attributes of the concept of cardiovascular disease risk 

among breast cancer survivors.

Results
Several themes were identified during the literature search 

and data analysis: conceptual definitions, operational defini-

tions, and attributes of cardiovascular disease risk. The fol-

lowing sections outline findings from the 30 articles.

Conceptual definitions
Conceptual definitions include the necessary components of 

the concept or how it is scientifically understood.13 During 

the review of literature, conceptual definitions of cardiovas-

cular disease risk were identified as follows: 1) incidence 

of cardiovascular diseases, 2) presence of cardiovascular 

disease risk factors, and 3) changes in heart function. Car-

diovascular disease risk was often conceptually defined as 

incidence of cardiovascular diseases including ischemic 

heart disease, congestive heart failure, myocardial infarction, 

coronary artery disease, stroke, angina, atrial fibrillation, 

paroxysmal tachycardia, nonrheumatic valve disease, car-

diomyopathy, aortic aneurysm, and arteriosclerosis.3–4,8,14–29 

While one study included angina as a cardiovascular disease 

risk factor,15 Darby et al indicated that angina would not 

be included as a risk factor due to difficulty with clinical 

identification of angina.19 Other investigators conceptually 

defined cardiovascular disease risk as the presence of cardio-

vascular disease risk factors including smoking and having 

an overweight or obese body mass index.23,30,31 Changes in 

heart function, including decreases in left ventricular ejec-

tion fraction, presence of serum biomarkers, and changes 

in cardiorespiratory fitness, also comprised the conceptual 
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Figure 1 PRISMA flow diagram demonstrates screening method for articles.
Note: Copyright: © 2009. Adapted from Moher D, Liberati A, Tetzlaff J, Altman DG; The PRiSMA Group. Preferred Reporting items for Systematic Reviews and Meta-
Analyses: The PRiSMA Statement. PLoS Med. 2009;6(7):e1000097. doi:10.1371/journal.pmed1000097.47

Abbreviation: PRiSMA, Preferred Reporting items for Systematic Reviews and Meta-Analysis.
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definition of cardiovascular disease risk.3,32–40 Three studies 

associated decreases in left ventricular ejection fraction 

with anthracycline chemotherapy and conceptually defined 

cardiovascular disease risk in breast cancer survivors as 

anthracycline-induced cardiotoxicity.4,29,37

Operational definition
Operational definitions specify how the concept is measured 

or applied.12 Cardiovascular disease risk was operationalized 

using multiple methods throughout the literature. Incidence 

of cardiovascular diseases using morbidity and mortality was 

a common measure of cardiovascular disease risk among 

breast cancer survivors.4,8,14–22,24–27,29 Authors of these studies 

used electronic health records, large databases, and/or link-

ages to death indexes as data sources. Physical measurements 

of cardiovascular disease risk are ideal to reduce self-report 

bias; however, fewer studies conducted physical measure-

ments of cardiovascular disease risk.3,32–40 Four studies used 

self-reported history of cardiovascular diseases or cardiovas-

cular disease risk factors as an operational definition.23,28,30,31

Attributes
According to Rodgers, attributes provide a “real definition as 

opposed to a nominal or dictionary definition”.12 Attributes 

are the features that comprise the concept as opposed to 

the conceptual definition of the concept. The attributes of 

cardiovascular disease risk in breast cancer survivors are 

categorized as cancer treatment, modifiable risk factors, and 

nonmodifiable risk factors.

Cancer treatment
Chemotherapy, targeted therapies, radiation, and endocrine 

therapy are common cancer treatments associated with 

cardiotoxicity in breast cancer survivors. Chemotherapy 

agents used to treat breast cancer, such as anthracyclines 

and taxanes, were associated with heart failure and ischemic 

heart disease.15,17,24,38 The mechanism of action for anthracy-

clines, including epirubicin and doxorubicin, may lead to the 

production of free radicals. Anthracyclines were associated 

with the development of cardiomyopathy, arrhythmias, aortic 

stiffness, and heart failure.3,4,35,39,40 Cardiotoxic symptoms 

from anthracycline therapy may either appear early on in 

survivorship, such as within the first or second year, or have 

a late onset many years later.3,4 In addition, the anthracycline 

drug class is dose dependent; therefore, an increase in dosage 

is associated with increased risk of heart failure.3 Taxanes are 

often used as adjuvant therapy to anthracyclines in cancer 

treatment. When both drug classes were used concurrently, 

patients were at an increased risk of asymptomatic bradycar-

dia.39 Targeted therapies, including trastuzumab, used with 

anthracycline-based chemotherapy demonstrated increased 

cardiovascular disease risk, including the development of 

heart failure and cardiomyopathy.16,20 Radiation therapy was 

associated with increased cardiovascular disease risk.14,19,22,24 

Radiation to the left breast increases radiation exposure to the 

heart, leading to cardiac ischemia or damage to the coronary 

arteries.19 Endocrine therapies including aromatase inhibi-

tors were also associated with an increased cardiovascular 

disease risk.28 In summary, the attribute of cancer treatment 

is associated with cardiovascular disease development and 

facilitates the definition of cardiovascular disease risk among 

breast cancer survivors.

Modifiable factors
Modifiable factors including obesity, physical inactivity, poor 

diet, and smoking may result in increased cardiovascular 

disease risk among breast cancer survivors. A body mass 

index greater than 25 kg/m2 is associated with increased car-

diovascular disease risk.2 After diagnosis, many breast cancer 

survivors gain weight and report higher body mass index as a 

result of cancer treatment and/or sedentary lifestyles.33 Obese 

breast cancer survivors are at higher cardiovascular disease 

risk compared with survivors with normal body mass index.27 

Breast cancer survivors can lose weight and decrease body 

mass index through exercise, and physical activity has shown 

to be protective against developing increased cardiovascular 

disease risk.32 Yet, in a study exploring cardiorespiratory 

fitness, the investigators found that breast cancer survivors 

had a low cardiorespiratory fitness level that may impair the 

ability to exercise.32 Thus, breast cancer survivors who are 

unable to or lack motivation to exercise may be physically 

inactive, resulting in increased cardiovascular disease risk. 

Dyslipidemia, which may result from poor diets high in 

cholesterol, was identified as a risk factor for cardiovascular 

diseases and prevalent among cancer survivors.18

Smoking was associated with decreases in heart function 

leading to an increased cardiovascular disease risk in breast 

cancer survivors treated with chemotherapy.37 In combina-

tion with physical inactivity, obesity, and diet, smoking may 

lead to increased cardiovascular disease risk, particularly 

atherosclerosis and diminished function of blood vessels.41 

Cancer survivors were also more likely to be smokers30,34 and 

less likely to be counseled on diet by health care providers.30 

Therefore, modifiable risk factors and poor lifestyle choices 

can ultimately contribute to an increased cardiovascular 

disease risk among breast cancer survivors.
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Nonmodifiable factors
Nonmodifiable personal characteristics such as age and race 

can contribute to an increased cardiovascular disease risk 

among breast cancer survivors. Several studies demonstrated 

that as aging increases, cardiovascular disease risk increases 

regardless of previous breast cancer diagnosis.21,23,25 Older 

age among breast cancer survivors increased the risk of early 

onset of cardiovascular diseases.4,8,29,42 Additional studies 

indicated that African American breast cancer survivors 

were at an increased cardiovascular disease risk compared 

to other races.23,31,36

Having a first-degree family history of heart disease 

also increased the cardiovascular disease risk.43 None of the 

reviewed articles explored family history as a cardiovascular 

disease risk factor. Figure 2 demonstrates the relationship 

between the concept and its attributes. Collectively, these 

studies support that the attributes of cancer treatments and 

modifiable and nonmodifiable risk factors contribute to the 

concept of cardiovascular disease risk among breast cancer 

survivors. Although family history was not explored in the 

selected articles, it is a known risk factor for cardiovascular 

diseases and is included in Figure 2.

Characteristics of the concept
Characteristics that describe the concept include the follow-

ing: 1) providing surrogate terms and related concepts and 

2) describing antecedents and consequences of the concept.12 

The identified characteristics are outlined respectively.

Surrogate terms and related concepts
Surrogate terms are used interchangeably to express the con-

cept.12 The term “cardiovascular disease risk” was not used 

consistently throughout the reviewed literature. The terms 

“cardiotoxicity”, “cardiovascular disease development”, and 

“incidences of cardiovascular disease” were used instead 

of “cardiovascular disease risk”. The term “breast cancer 

survivors” was used consistently with several instances of 

“patient” instead of “survivors”. Related concepts are similar 

to the concept but do not possess the same attributes.12 Since 

modifiable and nonmodifiable risk factors are attributes to 

both cardiovascular disease risk in the general population and 

the breast cancer population, “cardiovascular disease risk in 

the general population” is a related concept that shares similar 

but not all the same attributes.

Antecedents and consequences
Antecedents are events leading to the concept of inter-

est.12 The antecedent to cardiovascular disease risk among 

breast cancer survivors is breast cancer diagnosis because 

patients become “survivors” at diagnosis.44 Additionally, 

consequences are events that follow as a result of the con-

cept’s occurrence.12 Breast cancer survivors may develop 

Categories of attributes

Cardiovascular
disease risk

among breast
cancer survivors

Race

Family history

Age

Chemotherapy

Consequence:
cardiovascular

disease
development

Radiation
therapy

Endocrine
therapy

Physical
inactivity

Obesity

Poor diet

Smoking

Antecedent:
breast cancer

diagnosis

Cancer treatment

Modifiable factors

Nonmodifiable factors

Figure 2 Diagram of cardiovascular disease risk among breast cancer survivors.
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 cardiovascular diseases as a result of increased cardiovascular 

disease risk. Thus, the consequence of this concept is the 

development of cardiovascular diseases.

exemplar
For this concept analysis, the following exemplar is presented. 

Mrs. Jones is a 65-year-old African American breast cancer 

survivor. She was diagnosed with breast cancer 12 years ago, 

and prior to her diagnosis she had no family history of car-

diovascular diseases. Yet, she was treated with anthracyclines 

and taxanes, in addition to radiation to the left breast. She 

does not exercise, eats a diet high in cholesterol, has a body 

mass index of 30 kg/m2, and has smoked one pack per day 

for the past 30 years. Her older age, race, physical inactiv-

ity, poor diet, obesity, smoking history, and cancer treatment 

contribute to an increased cardiovascular disease risk.

Hypotheses and implications
The final step in Rodgers’ evolutionary concept analysis 

method is to identify hypotheses and implications. An 

example of a hypothesis is “breast cancer survivors have 

a higher cardiovascular disease risk as compared to the 

general population”. Implications for future development 

include the following: 1) health care providers may need to 

implement cardiovascular disease risk monitoring at breast 

cancer diagnosis, during treatment, and regularly throughout 

survivorship, 2) breast cancer survivors should be informed 

of their individual cardiovascular disease risk and encouraged 

to implement healthy lifestyle choices, and 3) health care 

providers may consider use of validated risk assessment tools 

to identify patients at increased cardiovascular disease risk.

Discussion
This concept analysis identified several risk factors that 

contribute to an increased cardiovascular disease risk among 

breast cancer survivors. While several studies explored fac-

tors that increase cardiovascular disease risk, there were no 

reported studies exploring the cumulative effect of cancer 

treatment and modifiable and nonmodifiable risk factors. 

Many studies used an epidemiological design and did not 

involve direct contact with breast cancer survivors. Instead, 

most studies were retrospective and from secondary sources 

including medical records, cancer registries, death indexes, 

and large databases. Investigators were unable to select spe-

cific risk factors to explore. Additionally, family history is a 

known risk factor for cardiovascular disease risk but was not 

explored in any of the selected studies. A potential reason 

may be that family history data were not collected. Implica-

tions for future research include developing large databases 

for breast cancer survivors that include all cardiovascular 

disease risk factors or adding modifiable and nonmodifiable 

risk factors to existing cancer registries. Essentially, there is a 

need to conduct prospective studies exploring cardiovascular 

disease risk among breast cancer survivors.

Studies suggest that cancer survivors, who were at 

increased cardiovascular disease risk, were not educated on 

healthy lifestyles to reduce the risk.30,31 In particular, no study 

explored strategies to increase the knowledge of cardiovas-

cular disease risk among breast cancer survivors. Using risk 

prediction models as a mode to identify and teach breast 

cancer survivors about cardiovascular disease risk may lead 

to positive changes in modifiable risk factors.

As breast cancer survivors are living longer, their risk of 

developing cardiovascular diseases increases. Importantly, 

preexisting modifiable and nonmodifiable risk factors are 

coupled with additional risk from breast cancer treatment. 

Thus, common side effects of breast cancer treatment, such 

as weight gain and decreased physical activity, can increase 

cardiovascular disease risk among these women. The majority 

of breast cancer survivors are over the age of 60 years.45 As 

breast cancer survivors get older, they may experience higher 

cardiovascular disease risk. Rodgers’ evolutionary concept 

analysis method allows for refinement of concepts. A future 

concept analysis may be necessary as cancer treatment evolves, 

survival rate continues to rise, breast cancer survivors get 

older, and the prevalence of cardiovascular disease increases.

Implementation of survivorship care plans is a method 

to increase awareness of cardiovascular disease risk among 

breast cancer survivors. The Institute of Medicine recom-

mends individualized care plans for cancer survivors to 

summarize the effects and long-term management of can-

cer.46 Using survivorship care plans to promote individu-

alized cardiovascular disease risk follow-up (stratified by 

the cancer treatment received and personal modifiable and 

 nonmodifiable risk factors) may stimulate healthy lifestyle 

choices and provide resources to achieve reduced cardiovas-

cular disease risk. Additionally, survivorship care plans can 

incorporate recommendations for monitoring and screening 

of cardiovascular diseases.

Limitations
Limitations of this concept analysis include exclusion of 

secondary articles and literature not written in English. 

Secondary articles, such as meta-analyses, were excluded 

to get clear data. Reviewing secondary articles may have 

been beneficial to increase understanding of the concept’s 

attributes. Articles not written in English may have provided 

further insight on the concept. Another limitation was that 
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many studies included multiple cancer types and were not 

specific to breast cancer survivors.

Conclusion
Cardiovascular disease risk among breast cancer survivors 

comprises three attributes: 1) cancer treatment risk factors, 

2) modifiable risk factors, and 3) nonmodifiable risk factors. 

Survivors are likely to have complex health needs including 

the potential for development of long-term side effects from 

cancer treatment. Without stratified screening and monitoring 

of cardiovascular disease risk, survivors may unknowingly live 

with asymptomatic cardiovascular diseases. Nurses can edu-

cate breast cancer survivors about cardiovascular disease risk 

and empower patients to implement healthy lifestyle changes.

Several gaps in the literature were identified. An interdis-

ciplinary team of researchers and clinicians should consider 

collaborating to conduct prospective studies of cardiovascular 

disease risk among breast cancer survivors and reduce paucity 

of literature in this area. Further, health care providers may 

consider use of survivorship care plans to tailor cardiovas-

cular disease risk management. Lifestyle changes should be 

encouraged to reduce overall cardiovascular disease risk. 

Interdisciplinary team members must work in collabora-

tion with breast cancer survivors to mitigate cardiovascular 

disease risk, which may potentially extend and improve the 

quality of life.
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