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Abstract
Purpose of the Review The purpose was to systematically review evidence on the prevalence of palpitations by menopausal
stage. Palpitations are a feeling of missed, irregular, or exaggerated heart beats.
Recent Findings Carefully delineated search, screening, and data extraction strategies resulted in five articles for review. Articles
offered cross-sectional findings from menopausal symptom surveys from five countries between 1974 and 2011 with clinic- and
community-based samples of premenopausal, perimenopausal, and postmenopausal women. Reported studies were good (n = 2)
to fair (n = 3) quality with low (n = 2) to moderate (n = 3) bias. Menopausal palpitations were not the focus of any study but were
assessed as a single item of heart racing, pounding, or discomfort over the past 2 weeks, month, or year. Palpitations prevalence
rates bymenopausal stage were 3.7 to 40.2% premenopausal, 20.1 to 40.2% perimenopausal, and 15.7 to 54.1% postmenopausal.
Three of five articles showed that compared with premenopausal and postmenopausal women, palpitation prevalence was
significantly higher among perimenopausal and surgically postmenopausal women.
Summary Good-quality evidence on palpitation prevalence by menopausal stage is limited but suggests that physiological
changes of menopause may play a role in this symptom. Measurement varied, suggesting a need to standardize the assessment
of menopausal palpitations. The review findings suggest a strong need for clinicians and researchers to collaborate to standardize
documentation of menopausal palpitations across the menopause transition.
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Introduction

About 21 million women living in the USA today and 1.1
billion women worldwide by 2025 will experience menopaus-
al symptoms [1–5], which begin when menses become irreg-
ular or stop [1, 6]. Menopausal symptoms can last for 10 to
15 years [1, 6]. Women’s symptoms vary [7] with > 75% of

women reporting vasomotor symptoms (hot flashes, night
sweats) [1] that sometimes occur with palpitations [8, 9].
Although hot flashes are a frequently researched symptom
with evidence-based effective hormonal and non-hormonal
treatments, less is known about perimenopausal and postmen-
opausal palpitations.

Palpitations are described by women as missed, irregular,
or exaggerated heart beats [10•, 11]. In research, the symptom
is assessed by a variety of methods including standard meno-
pausal symptom assessment tools. As examples, on the 11-
item Menopause Rating Scale, women are asked about “heart
discomfort (unusual awareness of heart beat, heart skipping,
heart racing, or tightness)” [12•], and on the Kupperman
Index, women are asked about “palpitations” [13]. Despite
the widespread use of these and other similar assessment tools,
no published reviews synthesize findings on palpitations
across studies of menopausal women. In particular, the lack
of published information regarding the prevalence of palpita-
tions interferes with understanding the scope of the problem at
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a population level. Without that information, it is difficult to
determine whether this is a menopausal symptom that war-
rants attention, such as electrocardiogram monitoring. To ad-
dress this gap in the literature, the purpose of this review was
to integrate quantitative evidence on the prevalence of palpi-
tations by menopausal status.

Methods

This was a systematic review of studies reporting rates of
palpitations by menopausal status that followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.

Eligibility Criteria

Inclusion criteria were full-length, peer-reviewed, English lan-
guage articles that contained data on menopause and palpita-
tions in human, female, adults. For the menopause criteria,
articles were included if there was a description of the sample
as midlife or menopausal, or data were reported on the pro-
portion of the sample who were perimenopausal and/or post-
menopausal. We compared article sample descriptions of
menopausal status to the Stages of Reproductive Aging
Workshop (STRAW) [14] or STRAW+10 definitions for con-
sistency of terminology [15]. For palpitations, studies were
included if (1) there were specific data related to palpitation
prevalence (or similar symptom such as racing or pounding
heart) and (2) the measurement item, recall period, and re-
sponse options were clearly described.

The review excluded studies focusing exclusively on pre-
menopausal women and studies of transgender or gender
transitioning populations, men, and animals. We also exclud-
ed articles that were not data based including editorials, opin-
ion papers, reviews, abstracts, and published protocols for
reviews or research studies. Studies that defined their popula-
tions as “menopausal women” or “symptomatic women”
without further clarification or definition of menopausal status
or that did not report prevalence by menopausal stage were
also excluded.

Literature Search Strategy

The search was conducted in PubMed, CINAHL, and
PsycInfo on May 19, 2020. We did not search outside the
medical literature (e.g., ERIC) because of the health-related
focus of the review topic.We did not search SCOPUS because
the review criteria excluded textbooks, published abstracts, or
other non-full-length materials.

Because of the lack of literature identified using “palpita-
tions” as a search term, additional pertinent studies were iden-
tified by searching for articles that used standard menopausal

symptom assessment tools. Tools searched included the
Menopause Rating Scale (Heinemann) [12•], Greene
Climacteric Symptom Rating Scale [16], Midlife Women’s
Symptom Index [17], Holte/Mikkelsen Menopause
Checklist [18], Hunter’s Women’s Health Questionnaire
[19], Neugarten and Kraines’ Symptom Checklist [20],
SWAN menopausal symptom checklist, Menopause
Symptoms List [21], and Kupperman/Blatt Index [22–24].

The following keyword search on menopause symptom
scales was conducted in PubMed, CINAHL, and PsycInfo:
(“Menopause Rating Scale” OR “Greene Climacteric
Symptom Rating Scale” OR “Midlife Women’s Symptom
Index” OR “Holte/Mikkelsen Menopause Checklist” OR
“Hunter’s Women’s Health Questionnaire” OR “Neugarten
and Kraines’ Symptom Checklist” OR “SWAN menopausal
symptom checklist” OR “Menopause Symptoms List” OR
“Kupperman/Blatt Index” OR “Menopause Symptom
Checklist” OR MENQOL). The PubMed search string for
palpitations was (“Menopause” [Mesh] OR menopaus*)
AND (palpitation* OR heart racing OR heart pounding OR
irregular heart). The CINAHL and PsycInfo search string for
palpitations was (MH “Menopause” OR menopaus*) AND
(palpitation* OR heart racing OR heart pounding OR irregular
heart).

The review was organized using a structured program
available at Covidence.org. The program de-duplicates arti-
cles from searches, shows progress on screening and full text
review, allows inter-rater reliability calculations, and allows
users to create custom data extraction forms. We did not pub-
lish a separate literature search or review protocol. The review
did not meet criteria for human subject research and did not
require university institutional review board approval.

Screening Process

The initial search references were culled in two screening
stages. The first screening stage involved independent and
sequential review of titles and abstracts for possible inclusion
by three authors (n = 670). Using the Covidence program,
once titles and abstracts were included or excluded by two
authors, they were not visible to the third person. In this
way, the program ensured that each article was reviewed by
two authors for possible inclusion. We followed two princi-
ples to be overly inclusive at this stage. First, we retained
studies where titles or abstracts referred to menopausal or
climacteric symptoms/syndrome even when palpitations were
not specifically mentioned. Second, we retained studies if the
abstracts listed one of the menopausal symptom assessment
tools as a study measure. Where there were disagreements
(8.77%), the three reviewers discussed each one and achieved
consensus.

At the second screening stage, the remaining full-text arti-
cles were reviewed (n = 608). Using Covidence, each article
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was independently and sequentially read by two authors who
voted on their inclusion or exclusion. Articles that did not
specifically report data on palpitations were excluded.
Disagreements (4.99%) were resolved through discussion
and consensus.

Data Extraction Process

Our team created data abstraction forms based on the study
aim. We used shared file platforms for the data extraction that
allowed multiple authors to co-edit and see changes in real
time. For each article, one author extracted the data and two
additional authors verified accuracy. Disagreements were re-
solved through discussion.

The data extraction form included fields about the article
metadata (title, author, year, country), study methods (design,
sample details, palpitations measures), and findings (preva-
lence by menopausal stage). The data extraction form includ-
ed field items from the Joanna Briggs Institute Checklist for

Prevalence Studies to assess study quality and bias [25].
Fields included the sampling frame, appropriateness of sam-
pling, adequacy of the sample size, description of subjects and
setting, validity of methods for identification of the condition
(e.g., menopausal status), data analysis, and response rate.

Results

Figure 1 shows the disposition of the articles at screening and
review levels. At the title/abstract stage, 62 of the 670 articles
(9.25%) were deemed irrelevant and excluded. The main rea-
sons were no palpitation information in the title or abstract, not
data based (e.g., reviews, protocols, case studies), and animal
studies. This resulted in 608 articles for full text review. At
full-text review, 603 articles were excluded with the three
most common reasons being no palpitations data reported,
reported palpitations prevalence but not in relation to meno-
pausal status, or unspecified measurement recall periods and/
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Fig. 1 Flow diagram depicting disposition of the articles. This figure depicts the disposition of articles throughout the screening stage and full-text
review. The number of articles included and excluded is provided. Reasons for exclusion are also provided
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or response options. A total of 5 articles were retained for the
review [26••, 27–30].

Table 1 contains descriptions of the articles. All contained
findings from cross-sectional menopausal symptom surveys
published between 1974 and 2010. Countries included
Bangladesh, Malaysia, Nigeria, the UK, and the USA. Three
samples were community based, and two did not specify
whether samples which were recruited from health centers
represented the community. Sample age ranges varied, and
all articles included premenopausal, perimenopausal, and
postmenopausal women. Total sample sizes ranged from
356 to 12,425 women.

Two studies were good quality and low bias (see
Table 1). Gold et al. contained lack of clarity on the num-
ber of women eligible and approached [26••]. Olaolorun
et al. lacked clarity on whether the full item from a stan-
dardized questionnaire was used [28]. Three studies were
fair quality and moderate bias (see Table 1). McKinlay
included a subset of the original study, a long recall peri-
od of 1 year for surveys, and lack of clarity on standard-
ization of measurement procedures [27]. Rahman’s 2010
and 2011 articles were fair quality with moderate bias due
to lack of clarity on representativeness of the target pop-
ulation, lack of information on response rates and attri-
tion, and lack of clarity on whether the full item from a
standardized questionnaire was used [29, 30].

Table 2 shows the measurement tool name, item, recall
period, and response options. All studies used single items
to assess palpitations as present [26••, 27–29, 31], and one
additionally assessed severity [28]. Translation and linguistic
validation were not mentioned in one article [26••]. Three
studies used the Menopause Rating Scale or a modified ver-
sion of it though none of these articles referenced the full item
stem [28–30]. Recall periods included 2 weeks [26••], a month
[28–30], and a year [27].

Table 2 also shows prevalence by menopausal status.
Overall prevalence rates were reported but are not useful for
understanding palpitations as a menopause transition-varying
symptom. Rates for premenopausal women varied 10-fold
from 3.7% (Malaysia) [30] to 40.2% [27]. Prevalence rates
for perimenopausal women varied 2-fold from 20.1% (USA
early perimenopausal) or 20.7% (USA late perimenopausal)
[26••] to 42.0% (Nigeria) [28]. Rates for postmenopausal
women varied from 15.7% (Bangladesh) [29] to 54.1%
(UK) [27]. Across all articles, palpitation prevalence rates in
perimenopausal women tended to be higher than premeno-
pausal and/or postmenopausal women. Statistical tests of dif-
ferences in palpitation prevalence by menopausal status re-
ported in the articles confirmed that observation. In three of
five articles, compared with premenopausal and postmeno-
pausal women, palpitation prevalence was significantly higher
among perimenopausal and/or surgically postmenopausal
women [26••, 29, 30].Ta
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Discussion

To the best of our knowledge, this is the first review to focus
on the prevalence of menopausal palpitations. This review
was a first step in understanding palpitations in perimenopaus-
al and postmenopausal women in order to determine whether
this symptom requires addition follow-up, such as electrocar-
diogram monitoring to assess whether menopausal palpita-
tions are associated with clinically important arrhythmias or
electrocardiogram changes. This review suggests that palpita-
tions are prevalent at a rate indicating that they warrant further
attention from clinicians and researchers.

There are several important findings that will be relevant to
researchers and/or clinicians. First, there are a limited number
of studies overall (n = 5) and a smaller number of good-quality
studies (n = 2) providing evidence on the prevalence of palpi-
tations by menopausal stage around the world. The lack of
evidence is particularly noteworthy in comparison with other
well-studied menopausal symptoms, like vasomotor symp-
toms (e.g., hot flashes and night sweats) which result in search
yields of over 17,000 articles. The few articles that were avail-
able for this review indicate that palpitations may affect nearly
one of every five or more perimenopausal and/or postmeno-
pausal women. Although differences across studies in mea-
surement recall periods make it difficult to directly compare
findings by country, palpitations were prevalent in women
living in 5 different countries representing 4 continents.

Second, the higher prevalence of palpitations among peri-
menopausal and surgically postmenopausal women suggests
that physiological changes of menopause may play a role in
the development or presence of palpitations. Dennerstein et al.
showed that certain menopausal symptoms were triggered by
rapidly declining estrogen rather than absolute estrogen levels
per se [6]. In that study, a sharper slope of change in estrogen
over the menopause transition was linked to symptoms,
explaining some of the intra-individual differences in meno-
pausal symptom experiences that have been widely docu-
mented. However, the symptom assessment in that study in-
cluded only four symptoms: hot flashes, night sweats, vaginal
dryness, and trouble sleeping. Palpitations were not assessed
but may also be related to slope of estrogen change since
studies showed prevalence vary by menopausal stage.

Third, this review suggests a need to standardize the
assessment of menopausal palpitations. Having clinical
practitioners and menopausal women contribute their
thoughts on what phrases would be best to capture the
symptom could generate relevant items for future psycho-
metric testing by researchers. In the articles reviewed,
items assessing the feeling of palpitations (heart pounding
or racing) may invoke different responses than the item
heart discomfort, which could evoke angina-like symp-
toms. Standardizing recall periods would also be helpful.
It is difficult to compare findings across articles where

recall periods varied from more acute to more chronic
time periods (e.g., 2–4 weeks vs. 1 year). Further research
is needed to identify the optimal recall period. Finally,
although the validated Menopause Rating Scale was used
in three studies, there were variations in the administra-
tion mode, item wording, and response options. Our re-
view findings suggest that there may be a need for a
common assessment methodology to compare findings
more easily across studies.

There were several strengths and some limitations to this
review. In terms of strengths, this review provides a first-time
summary of prevalence of palpitations by menopausal stage.
The search terms and processes for searching, screening,
reviewing, and abstracting were systematically and rigorously
conducted. During the screening phase, we erred on being
overly inclusive so as not to eliminate potentially relevant
articles. Limitations include the fact that the search was limit-
ed to English language articles. It is possible that relevant
studies published in other languages were omitted. In addi-
tion, the articles resulting from the search were limited in
number and most had methodological limitations as reflected
in the quality and bias ratings.

Conclusions

In conclusion, this review suggests that menopausal palpita-
tions affect at least one in five perimenopausal and postmen-
opausal women, suggesting that the symptom is worthy of
attention in clinical practice and research. To advance the
field, it will be important to standardize how this symptom
is assessed in relation to menopausal status. Use of similar
phrases, recall periods, and response options will help gener-
ate more standardized data across practice and research set-
tings to facilitate evidence synthesis and comparisons across
studies and populations.

Funding This publication was made possible with support of the Indiana
University School of Nursing Ethel Clarke Fellowship (Carpenter,
Elomba, Alwine) and a Collaboration in Translational Research Pilot
Grant (Carpenter, Tisdale) from the Indiana Clinical and Translational
Sciences Institute funded in part by Grant Number UL1TR002529 from
the National Institutes of Health, National Center for Advancing
Translational Sciences, Clinical and Translational Sciences Award. Dr.
Sheng’s work on the project was supported by 5T32CA117865
(Champion PI). The content is solely the responsibility of the authors
and does not necessarily represent the official views of the National
Institutes of Health.

Compliance with Ethical Standards

Conflict of Interest Dr. Carpenter reports personal fees from
RoundGlass Inc., personal fees from Astellas Pharma Inc., personal fees
from Kappa Sante, personal fees from Sojournix, and other from QUE
oncology. Mr. Elomba, Ms. Alwine, and Drs. Sheng, Yu, Chen, and
Tisdale have nothing to disclose.

12 Curr Obstet Gynecol Rep (2021) 10:7–13



Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article are included
in the article's Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article's
Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance
•• Of major importance

1. North American Menopause Society. Menopause practice: a clini-
cian’s guide. 6th ed. Mayfield Heights, OH: North American
Menopause Society; 2019. 266 p.

2. Islam RM, Bell RJ, Billah B, Hossain MB, Davis SR. Prevalence
and severity of vasomotor symptoms and joint pain in women at
midlife in Bangladesh: a population-based survey. Menopause.
2016;23(7):731–9.

3. Islam RM, Bell RJ, Rizvi F, Davis SR. Vasomotor symptoms in
women in Asia appear comparable with women in Western coun-
tries: a systematic review. Menopause. 2017;24(11):1313–22.

4. Minkin MJ, Reiter S, Maamari R. Prevalence of postmenopausal
symptoms inNorthAmerica and Europe.Menopause. 2015;22(11):
1231–8.

5. Sriprasert I, Pantasri T, PiyamongkolW, SuwanA, Chaikittisilpa S,
Sturdee D, et al. An international menopause society study of va-
somotor symptoms in Bangkok and Chiang Mai. Thailand
Climacteric. 2017;20(2):171–7.

6. Dennerstein L, Lehert P, Burger HG, Guthrie JR. New findings
from non-linear longitudinal modeling of menopausal hormone
changes. Hum Reprod Update. 2007;13(6):551–7.

7. Sievert LL. Variation in sweating patterns: implications for studies
of hot flashes through skin conductance. Menopause. 2007;14(4):
742–51.

8. Carpenter JS, Johnson D, Wagner L, Andrykowski M. Hot flashes
and related outcomes in breast cancer survivors and matched com-
parison women. Oncol Nurs Forum. 2002;29(3):E16–25.

9. Kronenberg F. Hot flashes: phenomenology, quality of life, and
search for treatment options. Exp Gerontol. 1994;29(3–4):319–36.

10.• Cho L. Ever since I started menopause, my heart flutters from time
to time. It usually lasts several seconds. Is this normal? Heart Advis.
2006;9(10):8 This is one of the few publications describing pal-
pitations from the patient’s perspective.

11. Sievert LL, Obermeyer CM. Symptom clusters at midlife: a four-
country comparison of checklist and qualitative responses.
Menopause. 2012;19(2):133–44.

12.• Heinemann LA, DoMinh T, Strelow F, Gerbsch S, Schnitker J,
Schneider HP. The menopause rating scale (MRS) as outcome

measure for hormone treatment? A validation study. Health Qual
life outcomes. 2004;2(1):67 This article describes the tool that is
most often used to assess menopausal palpitations.

13. Kupperman HS, Blatt MHG, Weisbader H, Filler W. Comparative
clinical evaluation of estrogenic preparations by the menopausal
and amenorrheal indices. J Clin Endocrinol Metab. 1953;13(6):
688–703.

14. Soules MR, Sherman S, Parrott E, Rebar R, Santoro N, Utian W,
et al. Executive summary: stages of reproductive aging workshop
(STRAW). Menopause. 2001;8(6):402–7.

15. Harlow SD, Gass M, Hall JE, Lobo R, Maki P, Rebar RW, et al.
Executive summary of the stages of reproductive aging workshop +
10: addressing the unfinished agenda of staging reproductive aging.
Fertil Steril. 2012;97(4):843–51.

16. Greene JG. Constructing a standard climacteric scale. Maturitas.
1998;29(1):25–31.

17. Im EO. The Midlife Women’s Symptom Index (MSI). Health Care
Women Int. 2006;27(3):268–87.

18. Holte A,Mikkelsen A. The menopausal syndrome: a factor analytic
replication. Maturitas. 1991;13(3):193–203.

19. HunterM. The south-east England longitudinal study of the climac-
teric and postmenopause. Maturitas. 1992;14(2):117–26.

20. Neugarten BL, Kraines RJ. “Menopausal symptoms” in women of
various ages. Psychosom Med. 1965;27:266–73.

21. Perz JM. Development of the menopause symptom list: a factor
analytic study of menopause associated symptoms. Women
Health. 1997;25(1):53–69.

22. Delaplaine RW, Bottomy JR, Blatt M, Wiesbader H, Kupperman
HS. Effective control of the surgical menopause by estradiol pellet
implantation at the time of surgery. Surg Gynecol Obstet.
1952;94(3):323–33.

23. Blatt MH, Wiesbader H, Kupperman HS. Vitamin E and climacter-
ic syndrome; failure of effective control as measured by menopaus-
al index. AMA Arch Intern Med. 1953;91(6):792–9.

24. Kupperman HS,Wetchler BB, Blatt MH. Contemporary therapy of
the menopausal syndrome. J Am Med Assoc. 1959;171:1627–37.

25. Joanna Briggs Institute. Critical Appraisal Tools Adelaide.
Australia: The University of Adelaide; 2020.

26.•• Gold EB, Sternfeld B, Kelsey JL, Brown C, Mouton C, Reame N,
et al. Relation of demographic and lifestyle factors to symptoms in a
multi-racial/ethnic population of women 40-55 years of age. Am J
Epidemiol. 2000;152(5):463–73 This is the largest and most
comprehensive report on menopausal palpitations.

27. McKinlay SM, Jefferys M. The menopausal syndrome. Br J Prev
Soc Med. 1974;28(2):108–15.

28. Olaolorun FM, Lawoyin TO. Experience of menopausal symptoms
by women in an urban community in Ibadan. Nigeria Menopause.
2009;16(4):822–30.

29. Rahman S, Salehin F, Iqbal A. Menopausal symptoms assessment
among middle age women in Kushtia. Bangladesh BMC Res
Notes. 2011;4:188.

30. Rahman SA, Zainudin SR, Mun VL. Assessment of menopausal
symptoms using modified menopause rating scale (MRS) among
middle age women in Kuching, Sarawak. Malaysia Asia Pac Fam
Med. 2010;9(1):5.

31. McKenzie SC, Rahman A. Bradycardia in a patient taking black
cohosh. Med J Aust. 2010;193(8):479–81.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

13Curr Obstet Gynecol Rep (2021) 10:7–13

http://creativecommons.org/licenses/by/4.0/

	A Systematic Review of Palpitations Prevalence by Menopausal Status
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Eligibility Criteria
	Literature Search Strategy
	Screening Process
	Data Extraction Process

	Results
	Discussion
	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance



