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Abstract

Background: According to the National Institute for Health and Care Excellence (NICE),
long COVID refers to symptoms persisting for four weeks or more after acute infec-
tion, with over 100 identified, including fatigue, cognitive dysfunction, and breathless-
ness. Women aged 45–54 are disproportionately affected, overlapping with the typical age
for perimenopause and menopause. This scoping review aimed to provide an overview
of existing research on the intersection between long COVID and the menopausal tran-
sition. Methods: Five database (CINAHL ultimate, MEDLINE, ScienceDirect, Cochrane,
and Scopus) searches yielded 387 articles; after removing 40 duplicates and screening
347 titles and abstracts, fourteen studies were reviewed in full, with seven meeting the inclu-
sion criteria (examined both long COVID and menopause in their scope and are written in
English language). Results: This scoping review identified a significant symptomatic overlap
between long COVID and menopause reported by participants, particularly fatigue, cognitive
difficulties, mood changes, and sleep disturbances. Preliminary evidence also suggests that
hormonal fluctuations may influence symptom severity, though biological mechanisms remain
insufficiently understood. Methodological limitations restrict generalisability, underscoring
the need for longitudinal symptom tracking, diverse samples, and biomarker-informed stud-
ies. Recognising the intersection of long COVID and menopausal transition is essential for
improving assessment, management, and targeted care for affected women.

Keywords: long COVID; menopause; intersection; perimenopause; menopausal transition;
post COVID-19 syndrome

1. Introduction
According to the National Institute for Health and Care Excellence (NICE) guide-

lines [1], long COVID is defined as the persistence of post-viral symptoms lasting from
four weeks to beyond twelve weeks following an acute COVID-19 infection. Long COVID
is characterised by a wide range of debilitating symptoms; over 100 have been identified,
including muscle pain, severe fatigue, post-exertional malaise, sleep disturbances, breath-
lessness, as well as neurological and cognitive impairments [2–9]. Various terms have been
used to describe this long COVID condition, such as “post-COVID condition”, “post-acute
sequelae of SARS-CoV-2 infection (PASC)”, “long-haul COVID”, and “COVID-19 recovery
syndrome”, reflecting the evolving understanding of its complex and varied nature. Due to
considerable variability in how long COVID is defined across the literature, this current
paper adopts the NICE guidelines’ definition and terminology, “long COVID” [1].
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The cumulative global incidence of long COVID has been estimated at approximately
400 million cases [10]. Reflecting this global burden at a national level, the ONS [11]
reported that approximately 2 million people living in England and Scotland, around
3.3% of the population, self-reported experiencing long COVID. Among these individuals,
those aged 45 to 54 were the most likely to report long COVID, with a higher prevalence
observed in females (3.6%) compared to males (3%) within this age group [11]. Moreover,
epidemiological studies have identified certain demographic groups, particularly women
aged 35–50 years, among others, as being at higher risk of developing long COVID and
more likely to experience severe and persistent symptoms [12–15].

Notably, the demographic most affected by long COVID, women aged 45 to 54 years
of age, coincides with the typical age for the onset of perimenopause and menopause [16].
Menopause is defined as the permanent end of menstruation, usually diagnosed after
12 months without periods, typically occurring between the ages of 45 and 55 years (average
age 51 years in the UK), though it can happen earlier due to surgery or medical treatment
and varies across ethnic groups [16]. Perimenopause, or the menopausal transition, is the
time before menopause when hormone levels change and periods become irregular; it
usually lasts a few years and ends 12 months after the final period [16]. Postmenopause
refers to the stage that begins after a woman has experienced 12 consecutive months without
a period [16]. This overlap in age and gender risk factors has prompted emerging research
into the possible intersection between long COVID and the menopausal transition [17,18].

The impact of long COVID on women’s reproductive health, especially during
menopause, among many, represents an important area warranting further investigation [19].
Certain hormones, including but not limited to those implicated in the menstrual cy-
cle, oestrogen and progesterone, are known to influence immunological parameters [20].
Furthermore, people with long COVID exhibit immune perturbation or dysregulation, sug-
gesting an immunopathogenic aetiology of long COVID [21]. Interestingly, there appears to be
a bidirectional relationship between menstrual cycling and long COVID symptomatology [22].
For example, long COVID patients report menstrual cycle irregularities, including the length
of the cycle, duration, and intensity of the menses [23]. Indeed, long COVID can significantly
affect menstrual health, causing changes in flow, cycle length, and pain [23]. Similarly, over 30%
of menstruating long COVID patients report long COVID symptom exacerbation the week
before or during menses [22]. Taken together, this suggests that long COVID symptomatology
alters throughout the menstrual cycle, and the menstrual cycle is also affected by long COVID.
Notably, many hallmark symptoms of menopause also appear among the commonly reported
symptoms of long COVID [23,24], highlighting a potential overlap between the two conditions,
which must be investigated. This overlap is likely to contribute to diagnostic uncertainty,
potentially leading to underdiagnosis of perimenopause or menopause, and misdiagnosis of
long COVID [25], raising important questions about symptom attribution, diagnostic clarity,
and treatment strategies. Although one review has explored menopause in acute COVID
patients [26], interest in the intersection between long COVID and menopause has grown sig-
nificantly in recent years, reflecting the need for a more comprehensive overview. In response,
this scoping review, first of its kind to our knowledge, aims to map the existing research on
long COVID (and related terms) in relation to menopause. The objectives are to identify and
summarise studies examining long COVID (and related terms) across the full menopausal
transition, including perimenopause, to capture the breadth of existing evidence in this area.

2. Materials and Methods
2.1. Registration

This review was preregistered on OSF on 21 October 2025 (10.17605/OSF.IO/V85BY).
At this stage, formal searches had been conducted, but no article screening had com-
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menced. This review was conducted and reported in accordance with the Preferred Re-
porting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) guidelines [27].

2.2. Eligibility Criteria

Studies were eligible in the current review if they examined both long COVID and
menopause in their scope, were written in the English language, and were published
between 2020 and 2025, given the emergence of COVID. Specifically, perimenopausal,
menopausal, or postmenopausal focus was included. Due to the nature of scoping reviews,
there were no exclusions to the outcomes, interventions, or variables within these studies.

2.3. Literature Search

A literature search was conducted on CINAHL ultimate, MEDLINE, ScienceDirect,
Cochrane, and Scopus by EB from January 2020. Search terms were developed through ex-
amination of existing literature and previously published scoping reviews on the topic. For
specific search parameters within each database, see Supplementary Materials A. Following
study selection, the reference lists of all eligible papers were also screened (titles only).

2.4. Study Selection

Studies were identified by EB on 21 October 2025. Once database searches were
complete, all studies were downloaded to a single reference list using Zotero (software
version 7.0.27), and duplicates were removed. The remaining articles were then exported
to the Rayyan application [28] by EB for the screening process to begin. All screening was
completed between two authors and with blind screening features selected in Rayyan.
Specifically, GH and NS-H performed Stage 1 (title and abstract only) and Stage 2 screening
(full-text). LH acted as an independent chair, although no disagreements arose. From a
search yield of 387, 7 papers were eligible for the current scoping review (see Figure 1).

Figure 1. PRISMA flow diagram of study selection.
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2.5. Data Extraction

Data extracted from each study included author(s) and publication year, study aims
and design, participant information (number, age, ethnicity, inclusion criteria), measures,
and findings (See Table S1 in Supplementary Materials B). Data was extracted by SJ and
RM. GH verified data extraction.

3. Results
3.1. Selection of Sources of Evidence

Searches yielded 387 articles from five databases (CINAHL ultimate, MEDLINE,
ScienceDirect, Cochrane, and Scopus). Once duplicates (k = 40) were removed, 347 titles
and abstracts were screened for inclusion. In total, fourteen articles were retrieved as
full-text and assessed for eligibility. Of those, seven were excluded. Reasons for exclusion
were as follows: a lack of focus on both COVID-19 and menopause (k = 5), a focus on the
impact of COVID-19 on healthcare services (k = 1), and being a conference abstract without
reported findings (k = 1). Seven articles remained, with findings synthesised. The screening
process is summarised in the PRISMA diagram (Figure 1).

3.2. Study Types

The study designs included seven observational studies [17,25,29–33]. Four studies
were cross-sectional in design [17,25,30,31], and one was retrospective [32]. Two eligible
articles were cohort studies, with one prospective [33] and one longitudinal over a
three-year duration [29]. The studies’ dates of publication ranged from 2023 to 2025.

3.3. Participant Characteristics

Sample sizes ranged from n = 122 [25] to n = 12,276 [33], with a total of n = 14,810
participants. Overall, 76% of participants were female (n = 11,323). Six studies
only recruited females [17,25,29–32], whereas one recruited a male control group [33]
(8969 females and 3307 males). While one study did not report any information on partici-
pant age [17], the age of participants ranged from 18 years [25,30,32,33] to 79 years [25,31]
in recruitment, with an overall mean age of 47 years (SD = 7.03). Only two studies re-
ported ethnicity [31,33]. In Neuhouser et al. [31], 91% of participants were White, 6% were
Black, and 3% were other. In Shah et al. [33], 57% were White, 18% Hispanic, 14% Black,
6% Asian, and 5% other. While long COVID status was reported in all studies, further
disease information, such as duration and progression, was absent.

3.4. Study Location/Setting, and Recruitment

All seven articles reported study location; these were Spain [29,30], the United
States [31,33], the United Kingdom [17,25], and Japan [32]. In terms of recruitment, four
studies accessed data from existing long COVID or women’s health datasets [29–31,33],
two studies reported recruiting long COVID patients from clinics [25,32], and one recruited
volunteers via social media advertising [17].

3.5. Methods

Studies were homogeneous in reporting methods, as all were observational in design.
Six articles examined factors via surveys [17,25,29–31,33]. Sakurada et al. [32] examined
existing hospital records from patients to gain data, with some survey scores reported.
Long COVID was measured by self-report from participants in five studies [17,29–31,33].
Sakurada et al. [32] determined long COVID status from healthcare professionals’ reporting
in patient records. Stewart et al. [25] did not require long COVID reporting in partici-
pants, instead identifying symptoms of long COVID present in their sample. Here, long
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COVID symptomatology was defined from the work of Atchinson et al. [24]. Similarly,
six studies determined menopausal status by self-report [17,25,29–31,33], whereas one study
determined status from hospital records [32].

3.6. Outcome Measures

Long COVID status was examined by self-report from participants [17,25,29–31,33] or
reporting from a healthcare professional [25,33]. Farré et al. [29] recruited participants from
the COVICAT study [34]; therefore, after self-report of long COVID symptoms, a blood
sample was taken to confirm status via serological biomarkers. Similarly, Shah et al. [33]
recruited participants from the RECOVER cohort, where self-report was confirmed by
nucleic acid amplification testing [35].

Six studies measured menopausal status by self-report [17,25,29–31,33], whilst one
extracted data from existing patients’ medical records [32]. Stewart et al. [25] examined
menopause status using Balance’s menopause screening questionnaire [36]—a web-based
resource—whereas all other articles used a self-designed item.

Other outcome measures were blood tests used to examine hormone [32] and protein
expression [29]. Charlson Comorbidity Index (CCI) [37], COVID-19 Yorkshire Rehabilita-
tion Scale (C19-YRS) [38], Fried Criteria [39], Patient-Reported Outcomes Measurement
Information System-29 (PROMIS-29) [40], International Physical Activity Questionnaire
(IPAQ) [41], Five-Sit-To-Stand test (5STS) [42], and Gaitspeed were examined in Navas-
Otero et al. [30]. While no measures were actively completed in their secondary data
analysis, Sakurada et al. [32] reported common outcome measures of the Fatigue Assess-
ment Scale (FAS) [43] and the Euro Quality of Life Five Dimensions (EQ-5D-5L) [44] in
patient records.

3.7. Key Findings

Two studies highlighted the similarity of menopause and long COVID symptoms [30,31].
Navas-Otero et al. [30] the most prevalent perimenopausal symptom reported in their
sample was depression, a symptom also common in those with long COVID. Individuals
experiencing long COVID also reported facing other comorbid symptomology of hot
flashes, exhaustion, and sleep disturbances. Neuhouser et al. [31] also identified fatigue
as a common symptom of both menopause and long COVID from survey responses,
alongside memory issues. Individuals with long COVID and facing perimenopause also
showed significantly greater frailty, weakness, and exhaustion than other groups (non-
perimenopausal and non-long COVID [30].

Three studies examined how symptoms of menopause and long COVID
interact [17,25,32]. In their sample from Hospitals in the North of England, Stewart et al. [25]
reported that a higher frequency of long COVID symptoms was recorded in patients
aged 40 to 54 years; the age range for menopausal onset was typical, compared to those
with long COVID in other age groups. Authors concluded symptoms in this long COVID
sample were “highly attributable” to perimenopause or menopause [25]. Similarly, New-
son, Lewis, and O’Hara [17] reported that 70% of surveyed participants believed their
long COVID symptoms could be a result of perimenopause or menopause transition, al-
though no analysis was conducted on cause and effect. Additionally, 62% reported long
COVID symptoms to worsen on the days prior to their period starting, and 50% reported
their menstruation stopping or changing following long COVID infection [17]. Sakurada
et al. [32] examined hospital records and reported that 20% of female long COVID pa-
tients also faced menstrual symptoms. Although, menstrual symptoms accounted for
cycle irregularities, severe pain, heavy bleeding, perimenopausal symptoms and premen-
strual syndrome. Within the 20% of patients who reported these menstrual complaints,
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18% reported perimenopausal symptoms. Authors noted different time periods and vari-
ants of long COVID across their sample, with a higher prevalence of menstrual symptoms
reported in those with the Omicron variant [32].

Two studies considered the link between menopause and long COVID infection [29,33].
Shah et al. [33] reported that female sex was significantly associated with a 1.31-times-higher
risk of long COVID compared to a male sample. However, when females were categorised
into menopausal status, no greater risk was reported, suggesting menopause does not
directly increase the risk of long COVID. Farré et al. [29] conducted proteomic analysis to
examine the expression of proteins in those with long COVID and menopause. Authors
concluded the Vascular Endothelial Growth Factor A (VEGFA) protein was significantly
overexpressed in the long COVID population, and this overexpression also frequently
occurred in menopausal women, suggesting the relationship between menopause and long
COVID may be moderated by this specific protein overexpression [29].

Together, findings indicate symptom overlap in long COVID and menopause, particu-
larly around fatigue, mood change, and sleep issues [30,31]. While female sex significantly
increased the risk of long COVID, menopausal status did not [33]. This was despite patients
self-reporting that experiencing long COVID and menopause together increased symptom
severity and frequency [17,25,32]. Therefore, findings suggest menopausal status may not
have a causal relationship with long COVID but instead shape the presentation of the
condition. Other biological mechanisms, such as protein expression, may also explain the
relationship between long COVID and menopause [29].

4. Discussion
This scoping review synthesised the evidence at the intersection of long COVID

and menopause. Most participants across the seven included studies were unsurpris-
ingly midlife women, with an overall mean age of 47 years [11]. This is congruent with
data indicating that women aged 45–54 are disproportionately affected by long COVID
and more likely to experience severe and persistent symptoms, a demographic that also
corresponds to the typical age range for the onset of perimenopause, menopause, and
postmenopause [13,15,16]. These demographic findings underscore the importance of
considering menopausal status when evaluating long COVID, as overlapping age and
sex-related risk factors may influence both symptom prevalence and severity [22].

Two studies within this review highlighted the similarity of menopause and long
COVID symptoms, identifying considerable symptomatic overlap between long COVID
and the menopausal transition from self-report data [30,31]. The findings from Navas-Otero
et al. [30] and Neuhouser et al. [31] underscore a notable symptomatic convergence be-
tween menopause and long COVID, suggesting that women experiencing the menopausal
transition may face compounded health challenges if also affected by long COVID. Depres-
sion, exhaustion, hot flashes, and sleep disturbances were identified as common features
across both conditions, highlighting the potential for diagnostic overlap and symptom
misattribution [30]. Neuhouser et al. [31] also reported fatigue as a common symptom
of both menopause and long COVID, alongside memory issues. Moreover, Navas-Otero
et al. [30] observed that individuals with concurrent long COVID and perimenopausal
status exhibited significantly greater exhaustion and physical weakness compared to those
without either condition, indicating that the intersection of these conditions may exacerbate
functional decline. These observations are consistent with the existing literature empha-
sising the wide-ranging physiological and psychological impact of long COVID [2,3] and
the established symptom burden associated with perimenopause and menopause [16,24].
The overlap in symptomatology not only complicates clinical assessment but also raises
important considerations for tailored management strategies, as the co-occurrence of long
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COVID and menopausal symptoms may increase the need for holistic, multidisciplinary
approaches to care. These findings reinforce the importance of recognising the intersection
between reproductive ageing and post-viral sequelae, particularly in women aged 40–54,
who represent a demographic at heightened risk for both long COVID and menopausal
transition [11,18].

Three other studies within this review explored the interaction between long COVID
and menstrual or menopausal symptoms [17,25,32]. Stewart et al. [25] reported that long
COVID symptoms were most prevalent among women aged 40–54, an age range typically
associated with menopausal onset, and concluded that the symptoms were “highly at-
tributable” to perimenopause or menopause. Similarly, Newson, Lewis, and O’Hara [17]
found that 70% of participants perceived their long COVID symptoms to be influenced by
menopausal transition, with 62% reporting symptom exacerbation preceding menstruation
and 50% reporting post-infection changes in menstruation. Sakurada et al. [32] identified
menstrual complaints in 20% of female long COVID patients, of whom 18% experienced
perimenopausal symptoms. These findings highlight that hormonal fluctuations dur-
ing the menopausal transition may shape how long COVID symptoms are experienced.
This convergence of evidence underscores the importance of clinicians considering repro-
ductive health status, particularly menopausal changes, when assessing and managing
long COVID [22].

Two remaining studies in this review examined the potential biological and epidemio-
logical links between menopause and long COVID, providing limited yet insightful evi-
dence on the biological mechanisms underpinning this relationship [29,33]. Shah et al. [33]
reported that while female sex was associated with a 1.31-fold increased risk of long COVID,
menopausal status did not independently confer additional risk, suggesting that the re-
lationship between hormonal status and long COVID is complex and may be moderated
by additional biological or environmental factors. Farré et al. [29] conducted proteomic
analysis, identifying overexpression of VEGFA protein in both menopausal women and
individuals with long COVID, indicating potential shared pathophysiological pathways.
These findings underscore the importance of incorporating objective biomarkers and bio-
logical investigations in future research to clarify the interplay between sex, hormones, and
long COVID pathogenesis.

The current scoping review holds limitations. Its narrow focus, examining only long
COVID and menopause, may have excluded other factors that could impact this relation-
ship. As no eligible studies reported direct, significant causal effects between menopause
and long COVID, adopting a broader scope may have resulted in further insight gained.
Although, the fixed nature of menopausal stages and distinct differences between acute
and long COVID diagnosis meant this was not possible. Given the recent recognition and
diagnoses of long COVID, future scoping reviews in this area may provide further insight
as research has progressed. Although, the current review can act as a call for further re-
search in this area. Furthermore, findings highlight overlapping symptomatology between
menopausal stages and long COVID. This overlap raises the possibility of misdiagnosis
of long COVID or menopause. This questions the rigour for both clinical diagnosis and
research screening of participants. Several methodological limitations should be considered
when interpreting these findings. First, risk of bias was present across studies, particularly
selection and self-selection bias, as many samples were drawn from existing datasets,
clinics, or volunteer recruitment via social media, which may overrepresent individuals
with more severe or persistent symptoms. Second, measurement validity was limited by
heavy reliance on self-report for both long COVID status and menopausal status in most
studies (k = 5), increasing susceptibility to recall bias, symptom misattribution, and overlap
between menopause- and long COVID–related symptom reporting. Although two studies
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strengthened validity through biomarker or clinical confirmation, these approaches were
not consistently applied [29,32]. Limited reporting of ethnicity and socio-demographic
characteristics restricts generalisability, as experiences of menopausal transition and long
COVID symptomatology may vary across populations [31,33]. Together, these methodologi-
cal issues may partly explain inconsistencies in findings regarding the relationship between
menopausal status and long COVID risk versus symptom experience. Future research
should prioritise longitudinal designs to elucidate symptom trajectories, standardised
and validated measures for both long COVID and menopausal status, and the incorpora-
tion of hormonal and immunological biomarkers to investigate underlying mechanisms.
Moreover, increasing diversity in study populations and fostering interdisciplinary collabo-
ration across immunology, endocrinology, and women’s health research will be essential to
advance understanding and inform the development of targeted clinical interventions.

5. Conclusions
This scoping review highlights significant symptomatic overlap between long COVID

and menopause, particularly in midlife women, with fatigue, cognitive difficulties, mood
changes, and sleep disturbances commonly reported. While menopausal status did not
significantly increase the risk of long COVID, preliminary evidence from self-report data
suggests that hormonal fluctuations may influence symptom severity. Although, biolog-
ical mechanisms remain insufficiently understood. Methodological limitations restrict
generalisability, underscoring the need for longitudinal symptom tracking, diverse sam-
ples, and biomarker-informed studies. Recognising the intersection of long COVID and
menopausal transition is essential for improving assessment, management, and targeted
care for affected women. Building on this, greater clinical awareness of menopausal status
in women with long COVID, alongside routine screening and multidisciplinary care, may
help reduce misdiagnosis and support more personalised management. Similarly, future
research should focus on longitudinal, standardised, and biomarker-informed studies in
long COVID and menopausal transition to clarify underlying mechanisms and inform
targeted interventions for midlife women.

Supplementary Materials: The following supporting information can be downloaded at https://www.
mdpi.com/article/10.3390/covid6010007/s1, Supplementary Materials A; Table S1: data extraction
table in Supplementary Materials B.
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