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A pilot survey of breast cancer survivors’ 
reporting of palpitations to healthcare 
providers
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Abstract
Background: Breast cancer survivors (BCS) may experience cardiotoxicities from chemotherapy and oral endocrine 
therapy. Although a few studies have documented that palpitations are prevalent and associated with poorer outcomes, 
there is limited to no information on BCS’ reporting of palpitations to healthcare providers.
Objectives: To compare BCS who did and did not report their palpitations to a healthcare provider and describe how 
those who did report palpitations recalled their provider responding.
Design: This was a cross-sectional, national, electronic, pilot survey of BCS enrolled in the Love Army of Women 
registry.
Methods: Participants (n = 52 with palpitations) completed standardized and investigator-designed questionnaires. Data 
were analyzed using frequency and descriptive statistics, chi-square tests, and Mann–Whitney tests. Responses to one 
open-ended question were analyzed using frequency counts and standard content analysis.
Results: Compared to BCS who reported palpitations to a provider (n = 34), BCS who did not report their palpitations 
(n = 18) were significantly more anxious (p = 0.002) and more likely to feel palpitations as an irregular heartbeat (70.6% 
versus 38.9%, p = 0.027). Among the 34 BCS who reported palpitations to a provider, 32 completed the open-ended 
question. Of these 32 BCS, a majority (n = 27, 84%) indicated their provider recommended cardiac testing and/or referral 
to a cardiologist. Most (n = 24) reported completing testing. Test results included diagnosis of a new arrhythmia or other 
cardiac abnormality (n = 11, 46%), receipt of a new prescription (n = 5, 21%), or normal results (n = 5, 21%). Five (16%) 
of the 32 BCS did not receive recommendations for testing or referral and felt their provider normalized or dismissed 
their symptoms.
Conclusion: Palpitations are a salient topic for further research and clinical practice recommendations to address 
cardiac health in BCS.

Plain language summary
What do breast cancer survivors tell health care providers abut heart symptoms and how do providers 
respond?

Women who survive breast cancer can develop heart problems as a result of treatment. A common report of 
these women is feeling like the heart is beating faster, pounding, or beating irregularly. There is little research on what 
happens when breast cancer survivors have palpitations. Do they report them to a healthcare professional? If so, how 
does the healthcare professional respond? There were 52 survivors with palpitations who filled out an electronic survey; 
34 reported their palpitations to a provider and 18 did not. Those who did not report palpitations were more anxious 
and more likely to feel their palpitations as an irregular heartbeat. Most of the women who reported palpitations to 
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a provider received a recommendation for tests or referral to a heart specialist. Most completed the testing which 
resulted in finding a heart rhythm disturbance or other heart abnormality, getting a new prescription, or reassurance 
that things were normal. There were five women who did not get any recommendations for testing or referral. These 
women felt like their healthcare provider dismissed their symptoms as unimportant.

Keywords
breast cancer, cardiac symptoms, menopause, palpitations, patient-reported outcomes

Date received: 30 April 2024; revised: 13 October 2024; accepted: 19 November 2024

Introduction

Palpitations in peri- and post-menopausal women are an 
important clinical issue. Palpitations are more common in 
women1 and may be experienced by up to 40% of peri-
menopausal and 54% of post-menopausal women.2 
Palpitations may be related to underlying cardiac arrhyth-
mias or other cardiovascular disease. In the Women’s 
Health Initiative study, palpitations were associated with a 
20% increase in incident cardiovascular disease.3

When women report palpitations to a healthcare pro-
vider, providers can follow recommendations for evaluat-
ing palpitations. These include obtaining a thorough health 
history, physical examination, 12-lead electrocardiogram 
(ECG), and/or multi-day ambulatory ECG monitoring.4–6 
However, problems may arise when women do not report 
their palpitations to a healthcare provider or when provid-
ers do not follow recommendations. In a recent qualitative 
study of 14 peri- and post-menopausal women without 
breast cancer, only half reported their palpitations to a 
healthcare provider and not all underwent recommended 
testing.7 Failure to report and failure to respond can both 
lead to missed or delayed cardiac care.

Palpitations in peri- and post-menopausal breast cancer 
survivors (BCS) require special attention as cardiac issues 
are more likely to affect BCS. Like surgical menopause, 
chemotherapy can cause an early menopause. Surgically 
induced early menopause is a known risk factor for coro-
nary artery disease and heart failure.8 In addition, several 
breast cancer chemotherapies (e.g., anthracyclines, alkylat-
ing agents) have been linked to arrhythmias, left ventricu-
lar dysfunction, and/or congestive heart failure.9,10 Oral 
endocrine therapies for breast cancer are associated with 
increased coronary artery disease, ischemic events, and 
heart failure.9 Thus, reporting of palpitations by BCS is a 
particularly salient topic to study to address cardiac health 
in this population.

Previous studies have documented palpitations preva-
lence in endocrine therapy users.11,12 These studies show 
15%–48% of BCS report palpitations. Other studies have 
examined demographic, clinical, symptom, and genetic 
differences between BCS with and without palpita-
tions.13–15 These studies show BCS with palpitations report 
lower functional status, higher comorbidity burden, higher 

symptom burden, and poorer quality of life.14,15 However, 
none of these studies investigated (1) individual differ-
ences in BCS who do and do not report palpitations to their 
provider nor (2) the healthcare provider’s response to BCS 
reporting palpitations.

There were two objectives of this analysis. The first was 
to compare differences in demographics, clinical factors, 
palpitations, symptoms, and attitudes toward menopause 
between symptomatic BCS who did and did not report their 
palpitations to a healthcare provider. The second objective 
was to explore how those who did report palpitations 
remembered their provider responding (e.g., recommenda-
tions for additional testing, referrals, follow-up care).

Methods

Design

This was a cross-sectional, electronic, pilot survey of BCS 
enrolled in the national American research registry for-
merly called the Love Army of Women Research Registry 
that is now part of the Tower Cancer Research Collective.16 
At the time this survey was operating, the Love registry 
consisted of BCS who were willing to receive notifications 
about studies seeking research participants. All partici-
pants who completed the survey did so between May 6, 
2023, and October 27, 2023.

We followed the strengthening the reporting of obser-
vational studies in epidemiology (STROBE) statement.17 
To avoid bias in attracting only those survivors who had 
palpitations, the study was described as “understanding 
feelings and symptoms after breast cancer.”

Inclusion and exclusion criteria

Participants who were included were: (1) biologically 
female, (2) age 18 and older, (3) with a history of breast 
cancer, (4) at least 1 month past finishing any intravenous 
chemotherapy, radiation, or surgical treatment for breast 
cancer, and (5) either peri-menopausal (past 3 months with 
less regular or skipped periods) or post-menopausal (no 
periods past 12 months), (6) able to confirm that menstrual 
changes were not due to uterine ablation or an intrauterine 
contraceptive device.
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Participants were excluded if they: (1) had other past 
cancer diagnoses, major psychiatric disorders (e.g., schiz-
ophrenia, psychosis), or history of heart attack or congeni-
tal heart disease, (2) were pregnant or lactating, or (3) were 
males or transgender individuals (to control for the effects 
of male hormones).

Sample size

There was no a priori power analysis. We aimed for pilot 
data from 50 or more BCS.

Procedures and setting

Once approved, email and newsletter notices were sent by 
the registry staff to registry participants who had opted in 
for such notices (total n unavailable). Each notice included 
an invitation to respond, some basic information about the 
study, and a quick response code which led to the screen-
ing and consent forms. After completing the screening 
form, ineligible BCS saw a screen thanking them for their 
time and attention. Eligible BCS saw the consent form. 
BCS indicated consent by clicking an “I agree” button. 
Those who agreed were able to complete the online survey 
from a location of their choosing (e.g., home, work). All 
documents were launched in Qualtrics.

Measures

Attention check questions.  The survey included attention 
check questions; instructed-response items which have an 
obvious correct response and are used to verify partici-
pants are reading questions carefully.18–20 For example, 
one item was “Please select strongly agree for this ques-
tion.” BCS who did not answer all attention check ques-
tions correctly were excluded from analysis as they were 
considered to have engaged with the questionnaire in a 
careless manner. This process allowed more accurate study 
conclusions to be formulated.

Demographic and clinical form.  Using standard forms,21,22 
BCS were asked to self-report demographics (e.g., age, 
race, ethnicity, marital status, education, employment sta-
tus, income) and clinical variables. For clinical variables, 
participants self-reported height and weight for calculation 
of body mass index, history of breast cancer treatment 
including adjuvant endocrine therapy, gravidity and parity, 
history of thyroid disease, smoking history, menopausal 
status using Stages of Reproductive Aging+10 standard-
ized definitions,23,24 history of coronavirus disease test, 
and history of heart conditions.

Palpitations assessment tool.  An investigator-designed 
27-item Palpitations Assessment Tool was used to gather 
information about palpitations occurrence, sensations, 

frequency, severity, distress, interference, and concomitant 
cardiac symptoms. Items were based on a published 
review25 and prior qualitative study that elicited words/
phrases women used to describe palpitations.7 At the top of 
the questionnaire, a definition of palpitations was offered 
as “a sudden and unusual feeling with your heart beats.” 
BCS who endorsed having palpitations in the past 2 weeks 
(yes or maybe/unsure) were shown the subsequent ques-
tionnaire items, whereas those who answered no skipped 
to the next questionnaire. BCS were asked whether they 
felt each of 18 palpitations sensations (yes, no). These 
responses were examined individually and also summed to 
represent the total number of sensations each participant 
endorsed. BCS were also asked how frequently they had 
palpitations in the past 2 weeks (once or twice a week, sev-
eral times a week, every day, or many times a day), and to 
provide ratings for palpitations severity, distress, and inter-
ference using separate 0 (not at all) to 10 (extreme) numeric 
rating scales. All of those items were examined individu-
ally. BCS indicated no, maybe, or yes as to whether they 
felt concomitant cardiac symptoms in the past 2 weeks of 
(1) pressure, tightness, or pain in chest; (2) dizziness, 
faintness, or lightheadedness, and (3) feeling out of breath 
for no reason. These responses were summed to reflect 
greater endorsement of a greater number of concomitant 
cardiac symptoms.

Palpitations reporting items.  BCS who responded yes or 
maybe to having had palpitations in the past 2 weeks, were 
asked “Have you ever told your healthcare provider that you 
have palpitations?.” Response options were no or yes. BCS 
who endorsed yes were asked “What happened? Did your 
healthcare provider recommend any additional tests or fol-
low-up? Please describe.” A 500-word text box was provided 
for women to write-in their responses. These data were qual-
itatively examined as described in more detail below.

Symptom measures.  Four symptom variables were assessed 
using standardized, valid, and reliable self-report measures: 
hot flash interference, insomnia severity, anxiety, and psy-
chological distress. First, the Hot Flash Interference Scale26 
is a 3-item self-report measure of the degree hot flashes 
interfere with sleep, mood and concentration. Participants 
mark each item to reflect the prior week using a 0 (do not 
interfere) to 10 (completely interfere) scale. Overall mean 
scores (sum of items/no. of items) are calculated.26 Branch-
ing logic enabled BCS without hot flashes to skip this ques-
tionnaire. The scale’s developer Dr. Carpenter (author of 
this article) granted permission to use this scale.

Second, the seven-item Insomnia Severity Index27 
assesses the severity of initial, middle, and late insomnia 
over the past 2 weeks. Total scores are interpreted as none 
(0–7), subthreshold (8–14), moderate (15–21), and severe 
(22–28) insomnia. Items for this scale are widely available 
and it is considered in the public domain.
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Third, the seven-item Hospital Anxiety and Depression 
Scale Anxiety-subscale28,29 assessed generalized anxiety 
over the past week. Total scores range from 0 to 21 and are 
interpreted as: normal or no anxiety (0–7), mild anxiety 
(8–10), moderate anxiety (11–14), and severe anxiety (15–
21). Items for this scale are widely available and it is con-
sidered in the public domain.

Fourth, the 20-item Psychological Distress Profile30 
assessed psychological distress in terms of depression, 
hopelessness, anxiety, and anger. Respondents rated how 
they felt at the moment using 5-point Likert response 
options ranging from 1 (Strongly Disagree) to 5 (Strongly 
Agree). Summed total scores range from 20 to 100, with 
higher scores indicating greater psychological distress. 
The scale’s developer Dr. Elkins (coauthor of this article) 
granted permission to use this scale.

Attitudes toward menopause.  The seven-item Attitudes 
Toward Menopause Scale (ATMAS31) assesses attitudes 
toward menopause and aging. Response options are agree 
(1), feel neutral (2), or disagree (3). For example, one item 
reads “The older a woman is, the more valued she is.” 
After reverse scoring some items, total higher scores indi-
cate more positive attitudes. The scale’s developer Dr. 
Sommer granted permission to use this scale (personal 
email communication).

Statistical analysis

The first author completed quantitative analyses using 
International Business Machines Corporation Statistical 
Product and Services Solution version 29.0.1.0. After 
using frequencies to describe attrition related to ineligibil-
ity or failing attention checks, frequency statistics were 
used to explore missing data. Less than 5% of data was 
randomly missing and mean imputation was used to calcu-
late standardized questionnaire scoring.

Bivariate analyses using chi-square tests or Mann–
Whitney tests were performed to compare characteristics 
of BCS who had and had not reported palpitations to a 
provider. These non-parametric tests were deemed most 
appropriate based on the small pilot nature of this study 
and fact that variables were not normally distributed. Also 
in keeping with the pilot nature of this study, results of 
statistical analyses are described in terms of being statisti-
cally significant (p < 0.05), trending toward significance 
(p < 0.10), and not significant (p > 0.10). This was done to 
identify potentially important variables to include in future 
studies.

Content analysis

The first and fourth author completed the analysis of the 
qualitative responses to the open-ended questions using 
both frequency counts and standard content analysis.32 For 

the content analysis, both authors read the written 
responses. One author extracted the main text units of each 
response. The other author verified those extractions. 
Next, one author coded each relevant text segment to cap-
ture its essential meaning and grouped similarly coded text 
units together into categories. The responses were catego-
rized into type of provider response, type of cardiac test-
ing, and outcomes of cardiac testing. Both authors verified 
those categorizations. Both authors contributed to the writ-
ten summary of the analysis.

Results

There were 159 eligible BCS who consented and com-
pleted the survey out of 201 unique survey attempts. Only 
82 of the 159 (62%) passed attention checks and only 52 of 
the 82 (63.4%) reported experiencing palpitations in the 
past 2 weeks. Of these 52, 34 BCS (65.4%) reported they 
had told a healthcare provider about their palpitations and 
18 BCS (34.6%) had not. The percentages who told their 
healthcare provider were not statistically different between 
those who endorsed yes (71.4%) versus maybe/unsure 
(52.9%) about having had palpitations in the past 2 weeks 
(p = 0.189).

Differences in demographics, clinical factors, 
palpitations, symptoms, and attitudes between 
BCS who did and did not report palpitations to 
a healthcare provider

As shown in Table 1, there were no statistically significant 
group differences in categorical level demographics, clini-
cal factors, palpitations, or symptoms, but there were two 
trends toward significance. Compared to BCS who 
reported their palpitations to a provider, BCS who did not 
report their palpitations to a provider trended to be more 
likely to (1) have received intravenous chemotherapy 
(83.3% versus 58.8%, p = 0.073) and (2) report moderate-
to-severe anxiety (27.8% versus 8.8%, p = 0.072).

As shown in Table 2, there were no statistically signifi-
cant differences in continuous level demographics, clinical 
factors, palpitations, or attitudes, but there were statisti-
cally significant and trending significant differences in 
symptoms. Compared to BCS who reported palpitations to 
a provider, BCS who did not report their palpitations to a 
provider were (1) significantly more anxious (p = 0.002) 
and (2) trended to higher psychological distress (p = 0.066).

As shown in Table 3, BCS who reported their palpita-
tions to a healthcare provider were significantly more likely 
to endorse the sensation of irregular heartbeat than those 
who did not report their palpitations to their provider 
(70.6% versus 38.9%, p = 0.027). There were no other sig-
nificant differences in the palpitations sensations endorsed 
by those who did versus did not report palpitations to a 
healthcare provider. The top three most frequently endorsed 
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Table 1.  Differences in categorical demographic, clinical, and symptom variables between BCS who did (n = 34) and did not (n = 18) 
report their palpitations to a healthcare provider (n = 52).

Variables Did not report palpitations 
to provider (n = 18)

Reported palpitations 
to provider (n = 34)

p-Valuea

N (%) N (%)

Demographic variables
Hispanic/Latina (yes) 1 (5.6) 0 (0.0) 0.165
Race 0.400
  Black 0 (0.0) 1 (2.9)  
  Asian 0 (0.0) 1 (2.9)  
  White 17 (94.4) 32 (94.1)  
More than one race/other 1 (5.6) 0 (0.0)  
Living with partner, spouse, other (yes) 15 (83.3) 30 (88.2) 0.622
No difficulty paying for basics 16 (88.9) 26 (76.5) 0.339
Employed full- or part-time (yes) 110 (55.6) 22 (64.7) 0.519
Education 0.399
  < High school 1 (5.6) 0 (0.0)  
  High school/general educational diploma 0 (0.0) 1 (2.9)  
  Some college 2 (11.1) 3 (8.8)  
  Bachelor’s degree 11 (61.1) 15 (44.1)  
  Master’s degree 4 (22.2) 13 (38.2)  
  Doctoral degree 0 (0.0) 2 (5.9)  
Clinical variables
Body mass index 0.255
  18.50–24.99 normal weight 6 (33.3) 10 (29.4)  
  25.00–29.99 overweight 6 (33.3) 8 (23.5)  
  30.00–39.99 obese 3 (16.7) 14 (41.2)  
  ⩾40 morbidly obese 3 (16.7) 2 (5.9)  
Post-menopausal (yes) 17 (94.4) 32 (94.1) 0.962
Smoking 0.420
  Never smoker 10 (55.6) 25 (73.5)  
  Current smoker 1 (5.6) 1 (2.9)  
  Past smoker 7 (38.9) 8 (23.5)  
Thyroid disease 0.704
  No 16 (88.9) 28 (82.4)  
  Hypoactive 2 (11.1) 5 (14.7)  
  Hyperactive 0 (0.0) 1 (2.9)  
History of positive coronavirus test (yes) 9 (50.0) 18 (52.9) 0.840
Known arrhythmiab 0.141
  No 12 (66.7) 15 (44.1)  
  Yes 3 (16.7) 15 (44.1)  
  Unsure 3 (16.7) 4 (11.8)  
Known heart diseasec 0.470
  No 17 (94.4) 30 (88.2)  
  Yes 0 (0.0) 0 (0.0)  
  Unsure 1 (5.6) 4 (11.8)  
Time since BC diagnosis 0.230
  <1 year ago 0 (0.0) 1 (2.9)  
  1–5 years ago 10 (55.6) 11 (32.4)  
  >5 years ago 8 (44.4) 22 (64.7)  
Surgery for BC (yes) 18 (100.0) 32 (94.1) 0.294
Radiation treatment for BC (yes) 12 (66.7) 20 (58.8) 0.580
Intravenous chemotherapy for BC (yes) 15 (83.3) 20 (58.8) 0.073
Tamoxifen/aromatase inhibitor 0.647
  Current user 7 (38.9) 9 (26.5)  
  Past user 6 (33.3) 13 (38.2)  
  Never user 5 (27.8) 12 (35.3)  

 (Continued)



6	 Women’s Health ﻿

Table 2.  Differences in continuous demographic, clinical, symptom, and attitudinal variables between BCS who did (n = 34) and did 
not (n = 18) report their palpitations to a healthcare provider.

Variables Did not report palpitations 
to provider (n = 18)

Reported palpitations 
to provider (n = 34)

p-Valuea

Md (95% IQR) Md (95% IQR)

Demographic variables
  Age 53.00 (20.50) 58.50 (12.00) 0.244
Clinical variables
  Body mass index 26.94 (10.14) 29.32 (12.38) 0.483
  Gravidity (No. of pregnancies) 1.00 (1.50) 1.00 (2.00) 0.571
  Parity (No. of births) 1.00 (2.00) 1.00 (2.00) 0.544
Palpitations variables
  Number of sensations 7.00 (4.25) 8.00 (3.25) 0.295
  Severityb 4.00 (2.00) 4.00 (2.25) 0.830
  Distressb 4.50 (3.50) 3.00 (4.00) 0.634
  Interferenceb 0.50 (3.25) 1.00 (3.00) 0.616
  Concomitant cardiac symptomsc 2.00 (4.00) 1.50 (3.00) 0.494
Symptom variables
  HFI scoreb 3.33 (4.42) 1.67 (4.42) 0.174
  ISI scored 13.50 (8.00) 10.50 (9.00) 0.325
  HADS-A scoree 9.50 (3.25) 7.00 (4.00) 0.002
  PDP scoref 49.00 (22.25) 42.00 (22.50) 0.066

Variables Did not report palpitations 
to provider (n = 18)

Reported palpitations 
to provider (n = 34)

p-Valuea

N (%) N (%)

Palpitations variables
Frequency 0.242
  Once or twice a week 14 (77.8) 21 (61.8)  
  Several times a week or more 4 (22.2) 13 (38.2)  
Chest pressure, tightness, or pain (no) 14 (77.8) 27 (79.4) 0.982
Dizziness, faintness, or lightheaded (no) 5 (27.8) 17 (50.0) 0.273
Breathless for no reason (no) 13 (72.2) 23 (67.6) 0.119
Symptom variables
HFI score categories 0.812
  None to mild 0 to <4 10 (55.6) 22 (64.7)  
  Moderate 4 to <7 6 (33.3) 9 (26.5)  
  Severe 7 to 10 2 (11.1) 3 (8.8)  
ISI score categories 0.355
  None 0–7 4 (22.2) 11 (32.4)  
  Subthreshold 8–14 7 (38.9) 16 (47.1)  
  Moderate 15–21 7 (38.9) 6 (17.6)  
  Severe 22–28 0 (0.0) 1 (2.9)  
HADS-A score categories 0.072
  None to mild 0–10 13 (72.2) 31 (91.2)  
  Moderate to severe 11–21 5 (27.8) 3 (8.8)  

ATMAS: Attitudes Toward Menopause; BC: breast cancer; BCS: breast cancer survivors; HFI: Hot Flash Interference; ISI: Insomnia Severity Index; 
HADS-A: Hospital Anxiety and Depression Scale-Anxiety Subscale; PDP: Psychological Distress Profile; PVC: premature ventricular contraction.
ap-Values for chi-square comparisons.
bAnswered yes to ever being told by a healthcare professional they had “an irregular heart rhythm (arrhythmias such as PVCs, atrial fibrillation, 
tachycardia, etc.).”
cAnswered yes to ever being told by a healthcare professional they had “heart disease (such as coronary artery disease, peripheral vascular disease, 
heart attack, congestive heart failure, etc.).”

Table 1.  (Continued)

 (Continued)
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Table 3.  Differences in palpitations sensations between BCS who did (n = 34) and did not (n = 18) report their palpitations to a 
healthcare provider.

Palpitations sensation Did not report palpitations 
to provider (n = 18)

Reported palpitations 
to provider (n = 34)

p-Valuea

N (%) N (%)

Awareness of heartbeat 16 (88.9) 32 (94.1) 0.501
Heart beating strongly 16 (88.9) 26 (76.5) 0.280
Heart racing (fast or rapid heart rate) 15 (83.3) 25 (73.5) 0.425
Irregular heartbeat 7 (38.9) 24 (70.6) 0.027
Heart skipping beats 8 (44.4) 23 (67.6) 0.105
Heart flutters 11 (61.1) 22 (64.7) 0.798
Heart pounding in chest 13 (72.2) 18 (52.9) 0.178
Extra heart beats 5 (27.8) 16 (47.1) 0.178
Heart thumping 11 (61.1) 15 (44.1) 0.244
Butterflies or beating wings in chest 6 (33.3) 15 (44.1) 0.451
Flip-flops 4 (22.2) 11 (32.4) 0.443
Heart jumping 2 (11.1) 10 (29.4) 0.136
Heart discomfort 5 (27.8) 9 (26.5) 0.919
Heart seems to stop and start again 1 (5.6) 8 (23.5) 0.103
Sinking of the heart 4 (22.2) 7 (20.6) 0.891
Heart pounding in ears 4 (22.2) 7 (20.6) 0.891
Heart pounding in neck 5 (27.8) 5 (14.7) 0.255
Otherb 1 (5.6) 3 (8.8) 0.674

BCS: breast cancer survivors.
aChi-square tests of differences.
bWrite-in responses included “fluttering from time to time” (n = 1), “noticeable beating” (n = 1), “racing heartbeat, some chest discomfort” (n = 1), 
and blank (n = 1).

Table 2.  (Continued)

Variables Did not report palpitations 
to provider (n = 18)

Reported palpitations 
to provider (n = 34)

p-Valuea

Md (95% IQR) Md (95% IQR)

Attitudinal variable
  ATMAS scoreg 14.50 (4.00) 16.00 (4.00) 0.428

ATMAS: Attitudes Toward Menopause Scale; BCS: breast cancer survivors; HFI: Hot Flash Interference; ISI: Insomnia Severity Index; HADS-A: Hos-
pital Anxiety and Depression Scale-Anxiety Subscale; IQR: interquartile range; Md: median; PDP: Psychological Distress Profile.
ap-Values for Mann Whitney tests.
bScore interpretation: mild (0–3.9), moderate (4–6.9), and extreme (7–10). For HFI, value is the median of the mean total scores.
cScore interpretation: range 0–6, higher scores indicate greater confidence in having a larger number of symptoms.
dScore interpretation: none (0–7), subthreshold (8–14), moderate (15–21), and severe insomnia (22–28).
eScore interpretation: no anxiety (0–7), mild anxiety (8–10), moderate anxiety (11–14), and severe anxiety (15–21).
fScore range 20 (no psychological distress) to 100 (extreme distress).
gScore range 7–21, higher scores indicate more positive attitudes.

sensations were the same in both groups: awareness of 
heartbeat, heart beating strongly, and heart racing.

BCS’ descriptions of providers’ responses after 
reporting palpitations

Of the 34 BCS who reported palpitations to a provider, two 
did not write in a response to the open-ended question. Thus 
only 32 responses were available for content analysis.

Most (n = 27, 84%) of the 32 BCS indicated their pro-
vider responded with recommendations for testing or 
referral to see a cardiologist. Most (n = 24) stated they had 
completed cardiac testing, though the exact tests varied. 
Table 4 shows the number of participants who completed 
various combinations of cardiac tests and the outcomes. 
Among 24 BCS completing cardiac testing, tests com-
pleted included an ECG (n = 8, 24%), multi-day ECG mon-
itoring (n = 14, 58%), echocardiogram (n = 7, 29%), stress 
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test (n = 7, 29%), an unspecified combination of tests 
(n = 4, 17%), an electroencephalogram (n = 1, 4%), and 
heart catheterization (n = 1, 4%). Outcomes among the 24 
participants included no description of results (n = 4, 17%), 
normal results (n = 5, 21%), an arrhythmia or other cardiac 
abnormality (n = 11, 46%), and/or receipt of a new pre-
scription for a beta-blocker or unspecified medications 
(n = 5, 21%). Four of the five women with normal results 
stated they were told the palpitations were likely due to 
“anxiety,” “stress,” or “a large amount of caffeine.” One 
BCS whose palpitations were attributed to anxiety was 
told to walk on the treadmill to reduce stress. Most (n = 18, 
67%) of the 27 participants did not describe what type of 
healthcare provider had initiated the cardiac testing. Of 
nine women who received a cardiology referral, six com-
pleted that referral and subsequent testing and are included 
in Table 4. For the remaining three BCS, one indicated 
follow-up was in progress and for two BCS it was unclear 
whether they had initiated or completed that follow-up.

Three BCS who had some cardiac testing described 
problems they had encountered. One stated that although 
she had completed a stress test, her insurance denied a 
“contrast test.” Another described not fully understanding 
when she was told she had “normal” mild arrhythmias: 
“Normal for what, I don’t know. Normal for my age? Peri-
menopause? Post COVID? Post chemo? They just said it 
was normal as in ‘not worrisome’.  .  .[I] had worn a moni-
tor about a decade prior that did not show any.” Another 
BCS described issues with care coordination after having 
multiple tests and being diagnosed with intermittent ven-
tricular arrhythmia. She stated “[the] cardiologist insists 
that my heart is not the problem. Something is acting on 
my heart. Refuses to work with other specialists to see 
what that might be.”

The remaining 5 (16%) of the 32 BCS did not receive 
any recommendations for testing or referral to see a cardi-
ologist. Three indicated their provider normalized the palpi-
tations by suggesting the symptom was “hormone-related,” 
“normal with menopause,” or “normal to aromatase inhibi-
tors.” One BCS said her provider “pretty much dismissed” 
her palpitations. Another BCS said she planned to follow-up 
with the provider at her next visit.

Discussion

The present study adds to the very limited available research 
on palpitations in BCS. No prior studies in BCS have com-
pared women who did and did not report their palpitations to 
a healthcare provider nor described women’s reports of their 
provider responses. Therefore data on BCS who did not 
report their palpitations to health care providers has been 
lacking. One finding from this study fills this gap—one-
third of BCS who did not report their palpitations to a 
healthcare provider reported significantly higher HADS-A 
generalized anxiety scores. The group difference was nearly 
equivalent to a categorical difference in anxiety—means 

and standard deviations indicate that those reporting palpita-
tions to a provider were in the none to mild anxiety range 
whereas those who did not report palpitations to a provider 
were in the mild-to-moderate anxiety range.28,29 The chi-
square analysis of categorical differences indicated those 
who did not report palpitations trended to be more likely to 
report moderate-to-severe anxiety compared to those who 
did report palpitations (p = 0.072). Consistent with these 
anxiety findings, BCS who did not report their palpitations 
to a healthcare provider trended toward greater psychologi-
cal distress. Reviews of common causes of palpitations in 
BCS include anxiety as a probable cause, yet anxiety is 
rarely measured.33 Our findings suggest that anxiety was 
related to whether women reported their palpitations to a 
provider, with women who were less anxious being more, 
rather than less, likely to report them to providers.

A second new finding was that BCS who did report 
their palpitations to a healthcare provider were more likely 
to endorse feeling an irregular heartbeat (p = 0.027) but not 
other sensations like a racing heartbeat. Potential explana-
tions might be that women who felt an irregular heart beat 
might have interpreted the sensations as more unusual, 
concerning, or distressing, and therefore they were more 
likely to report these sensations to a provider. Additional 
research is needed as it is difficult to fully interpret this 
finding without more information from the participants.

A third new finding is that those who did not report their 
palpitations to a provider trended toward being more likely 
to have received intravenous chemotherapy (p = 0.073). 
Authors posit that this finding may be related to BCS anxi-
ety or fears. Those who received chemotherapy are likely to 
have received education about chemotherapy’s cardiotoxic 
side effects from their oncology nurses and/or physicians. It 
is possible that these BCS may not report palpitations due to 
fear of finding out there is a cardiac problem. Future research 
is needed to confirm or refute this trend as this finding may 
indicate that those who most need to report cardiac symp-
toms may be the least likely to report them.

Fourth, although most BCS reported their providers were 
appropriately responding to their reported palpitations, 
some women did not. BCS reported problems they encoun-
tered with testing and/or incomplete workup of their symp-
toms included providers’ normalization or trivialization of 
palpitations. The latter is particularly concerning given that 
most of the BCS who completed testing received a new 
diagnosis or a new prescription. Use of good clinical prac-
tice recommendations, such as those issued by the European 
Heart Rhythm Society6 need to be consistently followed.

Clinical and research implications

Our pilot study findings have important implications for 
clinical practice. It is likely that palpitations are relatively 
common and that most providers are responding to BCS’ 
symptom reports. Findings also suggest that providers may 
need to directly query BCS about palpitations in order to 
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capture the one-third of BCS who did not report their pal-
pitations to their provider. The palpitations sensations we 
measured could be useful prompts in clinical practice to 
elicit BCS’ awareness and reporting of palpitations, as 
many women may not understand the word “palpitations.” 
Providers might particularly focus on those BCS who are 
anxious, distressed, or have received intravenous chemo-
therapy in order to capture those women who are under-
reporting their palpitations.

In terms of future research, our findings suggest addi-
tional research is needed. A larger study that is powered to 
find significant between group differences could help to 
validate or refute the findings from this analysis. Findings 
from this study could help in power calculations to ensure 
sufficient sample sizes in future research. A larger study of 
BCS could clarify the relationships we describe and lead to 
cognitive-behavioral interventions to reduce BCS’ anxiety 
and distress to improve palpitations reporting. A larger 
study could also clarify providers’ responses through 
directly querying providers or reviewing medical records 
to verify tests ordered and results and could lead to educa-
tional interventions for providers to decrease normaliza-
tion or trivialization of this symptom. Given that the 
majority of participants that reported palpitations did not 
describe the type of healthcare provider that initiated car-
diac testing, it may be helpful to request this information in 
future studies, in order to target psychoeducational inter-
ventions to specific provider groups. In addition, future 
studies can build on this pilot study by expanding recruit-
ment to include multiple racial and ethnic groups.

Limitations

While the present study adds to our understanding of palpi-
tations among BCS and associated factors, there are some 
study limitations that must be noted. Specifically, this was 
an analysis of a subset of data from a pilot study and the 
sample size was relatively small, with little racial/ethnic 
representation. Findings may not hold true in other popula-
tions of BCS. Although nearly all women responded to the 
open-ended question, gaps in their responses indicated that 
multiple open-ended questions or a full qualitative interview 
should be used in the future to elicit more detailed descrip-
tions. Due to a desire to keep the pilot survey as brief as 
possible to reduce cognitive load and increase response 
rates, authors did not include measures shown to be related 
to (1) palpitations in prior studies of BCS (e.g., menopausal 
symptoms,14 sleep and fatigue,15 quality of life15) or women 
with breast cancer (e.g., cortisol34) or (2) to menopausal 
symptoms in general (e.g., perceived control over symp-
toms22). There also may have been recall bias, as we were 
asking participants to remember interactions with health 
care professionals. There also may have been non-response 
bias from women who never experienced palpitations, 
though the description of the study was intentionally broad 

to prevent non-response bias (see methods). Future larger 
studies designed to validate or refute our study findings 
should consider inclusion of these additional measures. As 
this was a pilot study, there was no power analysis.

Conclusion

This pilot study (1) identified some differences between 
BCS who did and did not report their palpitations to a 
healthcare provider and (2) analyzed BCS’ descriptions of 
how providers responded to their reporting of palpitations. 
Findings have some immediate implications for clinical 
practice and support the need for a future, larger study of 
palpitations in this population.
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