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ABSTRACT

Women live longer than men but spend more years in poor health. Menopausal symptoms are not generally
associated with adverse health outcomes. However, increasingly, evidence suggests they can significantly impact
future health and longevity. Understanding the long-term effects of menopausal symptoms will enable clinicians
to identify risk factors and intervene with modifications to support healthy aging.

This review examined the scope of research investigating the association between menopausal symptoms and
future health outcomes. We searched for longitudinal cohort studies. Date and geographical restrictions were not
applied. Articles were screened and data extracted using standardised methods.

Included studies examined the role of menopausal symptoms on future health developments using a sample
who had experienced menopause and were deemed healthy at baseline, with clear reporting of their menopausal
status at symptom assessment.

We identified 53 eligible studies with data from over 450,000 women enrolled in 28 longitudinal cohorts.

Cardiovascular disease, psychiatric disorders, diabetes, and reduced bone mineral density were positively
associated with menopausal symptoms. Breast cancer was associated with an asymptomatic menopause. Psy-
chological menopausal symptoms and cognitive decline improved after menopause, except among women from
low socioeconomic backgrounds.

These findings demonstrate that menopausal symptoms are important indicators for future health risks. Future
work should investigate the impact of underexplored menopausal symptoms on future health, such as sleeping
problems and urogenital issues, and evaluate whether treating menopausal symptoms could lead to improve-
ments in future health outcomes. Should future research continue to support these findings, clinical guidelines
should be updated to support clinical decision-making in menopause care.

1. Introduction

impacts on health. For example, severe vasomotor symptoms have been
associated with increased white matter hyperintensities [4], heightened

While women live longer than men, they spend more years in poor
health [1]. One factor distinguishing women from men is that women
experience menopause, characterised by large alterations in reproduc-
tive hormones during midlife and leading to greater risk of cardiovas-
cular disease, osteoporosis, and cognitive decline [2]. There are over 30
symptoms associated with menopause [3] and it was previously thought
that these had little impact on long-term health. However, emerging
evidence suggests that menopausal symptoms can have significant
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risk of cardiovascular diseases [5] and suicidal ideation [6].
Vasomotor symptoms (VMS), such as hot flushes and night sweats,
are the most recognised characteristics of menopause, and most treat-
ments focus on relieving VMS [7]. However, on average women expe-
rience 7 to 10 distinct co-occurring symptoms [8], falling within
psychological (low mood, anxiety), cognitive (brain fog, memory loss),
pain (joint pain, headaches) and sleep-specific (sleep disturbances,
insomnia) domains [9]. Ethnicity can also impact the experience of
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menopause, with women from African backgrounds reporting more se-
vere VMS compared to other ethnicities [10], whereas women of Chi-
nese and Japanese descent reported much lower rates of VMS [11] but
higher rates of cognitive symptoms during the menopause transition or
peri-menopausal period (the years leading up to menopause) [12].

Given that menopausal symptoms are multifaceted and can impact
women in numerous ways, it is crucial to examine the long-term effects
of all symptoms associated with menopause. Improving understanding
in this area would enable clinicians to identify risk factors during
midlife, allowing them to modify these risk factors against individual
profiles to prolong future health and longevity.

1.1. Objectives

This systematic scoping review was conducted to assess the scope of
research exploring the longitudinal impact of menopausal symptoms on
future health outcomes. This review is the first study within project
PROPHECY (Predicting the Role of Oestrogen-related Pathologies on
Health Erosion to Conserve healthy Years). A key aim of PROPHECY is to
examine the bidirectional impact of menopausal symptoms on future
wellbeing. The PROPHECY project was developed to assess longitudinal
databanks such as the UK Biobank [13], the Secure Anonymised Infor-
mation Linkage (SAIL) databank [14], and Whitehall IT [15] to assess the
influence of menopause-related factors on future health outcomes. The
goal of this review was to evaluate limitations in knowledge relating to
menopausal symptom types and key outcomes to generate targeted
hypotheses for assessment in PROPHECY. The key objectives were to
determine:

1. The extent that menopausal symptoms have been explored in rela-
tion to future health and longevity.

2. Which health conditions have been assessed in relation to meno-
pausal symptoms.

2. Methods

This review was developed in accordance with the PRISMA extension
for scoping reviews [16] and the guidance for developing systematic
scoping reviews developed by the Joanna Briggs Institute (JBI) [17].
Further details can be found in the PROSPERO protocol registration,
number CRD42023402441, available from: https://www.crd.york.ac.
uk/prospero/display_record.php?RecordID=402441. We endeavoured
to conduct a systematic scoping review because this approach combines
the comprehensive mapping of scoping reviews with the rigor and
reproducibility of systematic reviews. This method was suitable for our
research objectives because it can accommodate diverse study designs
and types of evidence, especially in complex or heterogeneous fields
such as menopausal symptomology.

2.1. Search strategy

Between March and August 2023, EMBASE, MEDLINE, CINAHL,
OVID Emcare, JBI Library of Systematic Reviews, the Cochrane Library,
Scopus and Web of Science were searched. Publication date,
geographical region and sample size restrictions were not applied. Only
studies published in, or adequately translated to, English were included.
Systematic reviews were not included but reference lists of eligible re-
views were assessed to identify additional reports.

2.2. Selection criteria

Included studies evaluated the long-term effects of menopausal
symptoms. Menopausal symptoms are broad, therefore search terms
focused on the top 15 most reported menopausal symptoms indexed by
the British Menopause Society [18]. To target outcomes encompassing
future health and longevity, search terms included phrases relating to
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lifespan, psychiatric factors, and phrases relating to the main causes of
death in women over 45 years [19] including cardiovascular disease
(CVD), self-harm, dementia, organ failure and cancer (Supplementary
Table S1).

Titles and abstracts were screened according to three criteria:

1. The sample has experienced menopause and menopausal status at
symptom assessment is clear.

2. The sample was deemed healthy at baseline (aside from experiencing
menopausal symptoms) or were deemed healthy when they were
experiencing menopausal symptoms if assessments were historical.

3. The study explored the association between menopausal symptoms
on future health or longevity (i.e., the design was longitudinal or
retrospective and examined the role of menopausal symptoms on
future health developments).

2.3. Data collection & analysis

Reports which met the criteria were screened independently by two
authors. A Kappa statistic (xk = 0.762, p < 0.001) indicated acceptable
inter-reviewer consistency [20]. Any disagreements were discussed to
reach a consensus on inclusion. The process of study selection and
exclusion are shown in a PRISMA flowchart (Fig. 1).

Relevant data was extracted including authorship, country, design,
cohort, length of follow-up, sample size, menopausal status, menopausal
symptom(s), health outcomes and key findings (Supplementary
Table S2). Studies were assessed using the JBI Critical Appraisal
Checklist, all studies were deemed of suitable quality for assessment as
part of a scoping review [21].

We conducted a narrative synthesis describing health outcomes in
relation to specific menopausal symptoms. This process involved
thematically mapping specific health conditions with specific meno-
pausal symptoms to identify prevalent patterns. Due to differences in
menopausal symptoms, populations, follow-up times, and symptom
measures, we did not conduct a meta-analysis due to the high level of
heterogeneity across studies.

3. Results
3.1. Study characteristics

53 studies met our eligibility criteria, a condensed summary of the
associations between menopausal symptoms and future health outcomes
is shown in Table 3. These studies included data from 457, 274 women
from 28 cohorts. At baseline participants were a weighted mean age of
54.95 years, 19 % of studies included perimenopausal women at base-
line, 26 % included only postmenopausal women at baseline, 55 %
included both peri- and postmenopausal women at baseline. The Study
of Women's Health Across a Nation (SWAN) was the most evaluated
cohort, analysed in 26 % of studies. Most studies (n = 37, 70 %) included
USA data, with 7 from Northern Europe, 6 from Australia, 5 from
Taiwan, 1 from Italy and 1 from Puerto Rico. There were no studies from
Africa, Eastern Europe, the Middle East, Southeast or Southwest Asia.
Vasomotor symptoms were the most frequently evaluated in 41 % of
studies while the least explored symptoms were sleeping problems (n =
2) and palpitations (n = 1) (Fig. 2a). The most explored outcomes were
CVD risks, assessed in 30 % of studies (Fig. 2b).

3.2. Cardiovascular disease (CVD) risks

3.2.1. VMS and CVD

Nine studies exploring the association between menopausal symp-
toms and cardiovascular risk factors focussed specifically on VMS
[22-30]. Most studies found a clear association between CVD risks and
VMS, suggesting that a history of menopausal VMS is linked to higher
future cardiovascular disease risks [22,23,25,28,29]. However, a
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Fig. 1. PRISMA flow diagram of study selection process.

Women's Health Initiative (WHI) study of 20,050 postmenopausal
women (median follow-up of 7 years) reported no association between
VMS severity and cardiovascular outcomes, but positive associations
with total menopausal symptoms and severity regarding CVD and stroke
risks [24]. Variations in VMS types, with night sweats having a greater
impact than hot flushes, were noted in studies from the US [27],
Australia [25], Sweden and the Netherlands [26]. A pooled analysis of
individual-level data from 23,365 women in 6 prospective studies
indicated that women reporting severity for both hot flushes and night
sweats had a higher CVD risk than those with hot flushes alone or night
sweats alone [30]. VMS was associated with increased rates of hyper-
tension and higher BMI, however the effects of VMS on CVD risks
endured after controlling for these factors [30]. The timing of VMS onset
also influenced risks, with both early and late onset associated with
increased CVD risks and all-cause mortality [23,30].

3.2.2. Cumulative effect of menopausal symptoms on CVD

Four studies focused on the cumulative impact of menopausal
symptoms on cardiovascular outcomes [31-34]. Three studies using
data from over 28,000 women in The National Health Insurance
Research Database in Taiwan found menopausal symptoms were an
independent CVD risk factor, after comparing symptomatic and
asymptomatic women and following them up after 14 years [31-33].
Another WHI study by Nudy et al. [34] examined the cumulative effects
of individual symptoms on CVD and all-cause mortality among 80,278
women across 8 years, revealing significant associations with total
number of symptoms and severity of specific symptoms relating to VMS,

cognition, musculoskeletal pain, and psychological and sleep symptoms.

3.2.3. Psychological symptoms and CVD

Evidence from the Study of Women's health Across a Nation (SWAN)
explored whether depressive symptoms were independently associated
with coronary arterial calcification (CAC) progression in 346 women
who were assessed for 2.3 years. Findings suggested that increased
depression scores were associated with CAC progression, and risks were
found to be similar to high BMI and systolic blood pressure [35].

3.2.4. Weight gain during menopause and CVD

The Adventist Health Study reported a protective effect of weight
gain in lean postmenopausal women, showing a significant decrease in
CVD mortality risk among those who gained weight during the meno-
pause transition [36]. This study used a sample of 4064 women and
followed them up for 17 years.

3.2.5. Palpitations and CVD

Distinct patterns of palpitations were observed in another SWAN
study of 3276 women who were followed for 16 years. A substantial
portion of women experienced palpitations during perimenopause and
early post-menopause, however these symptoms were not found to be
associated with subclinical CVD [37].
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Table 3
Future outcomes in relation to menopausal symptoms.

Future Study IDs N Key finding

outcomes by studies

MS (%)

CVD

Menopausal Huang et al. [31], 4(7) Symptomatic menopause

symptoms Huang et al. [32], Yu was associated with
et al. [33], Nudy et al. greater CVD versus
[34] asymptomatic
menopause.
VMS Ferri et al. [22], 9(17) VMS were heavily
Szmuilowicz et al. associated with CVD risks.
[23], Nudy et al. [24], Women with persistent
Dam et al. [25], Gast and severe VMS were at
et al. [26], Svartberg greater risk. Night sweats
et al. [27], Thurston were more likely to lead
et al. [28], Thurston to greater risks than hot
et al. [29], Zhu et al. flushes.
[30]
Psychological Janssen et al. [35] 1(2) Depressive symptoms
symptoms during menopause were
associated with a 25 %
increased risk of CAC
progression.

Weight gain Singh et al. [36] 1(2) Among lean women who
gained weight during
menopause, there was a
more than three-fold
decrease in CVD mortality
risk.

Palpitations Carpenter et al. [37] 1(2) Palpitations were not
associated with
subclinical CVD.

Cognitive decline

Cognitive Greendale et al. [38], 7 (13) Cognitive symptoms

symptoms Kilpi et al. [39], Than emerged during early

et al. [40], perimenopause and

Karlamangla et al. returned to

[41], Maki et al. [42], premenopausal levels

Epperson et al. [43], after menopause for most

Devi [44] women, although they did
not resolve for low-
income women.

Psychological Greendale et al. [49] 1(2) Anxiety and depression

symptoms symptoms impacted
future cognition.

VMS Peterson et al. [45], 24 Little evidence that VMS

Katainen et al. [46] influenced future
cognition.

Sleeping Weber et al. [47], 24 Sleep symptoms during

problems Shieu et al. [48] menopause worsened
future cognitive health.

Weight gain Soreca et al. [50] 1(2) Perimenopausal weight
gain was associated with
reduced GMV 20 years
later.

Psychological wellbeing

Menopausal Hu et al. [60], Chen 5(9) Symptomatic menopause

symptoms et al. [61], Kravitz was associated with
et al. [62], Seib et al. increased risks of
[63], Strauss et al. [64] developing depressive
symptoms and psychiatric
illnesses.

VMS Bromberger et al. [67], 24 Women with VMS were

Bromberger et al. [68] more vulnerable to
developing depressive
symptoms post-
menopause, especially
those with lower
socioeconomic status.

Psychological Campbell et al. [65], 24 Depression symptoms

symptoms Freeman et al. [66] which first emerged

during menopause tended
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Table 3 (continued)

Future Study IDs N
outcomes by studies
MS (%)

Key finding

to abate in post-
menopause among
women with no prior
history of depression.

Breast cancer
Menopausal
symptoms

Fei et al. [54], Huang 2(4)
et al. [55]

Having a symptomatic
menopause was
associated with a reduced
risk of breast cancer.
VMS may be associated
with reduced risks of
breast cancer unless they
persisted well into post-
menopause.

Weight gain during
perimenopause and
menopause increased
risks of breast cancer,
whereas weight loss
during menopause
decreased breast cancer
risks.

VMS Caan et al. [56], Hart 4(7)
et al. [57], Chlebowski
et al. [58], Van Den
Berg et al. [59]

Alsaker et al. [51], 3(5)
Harvie et al. [52],
Radimer et al. [53]

Weight gain

Diabetes
Menopausal
symptoms

Reeves et al. [72] 1(2) Having multiple
concurrent moderate to
high intensity
menopausal symptoms
was associated with early
onset of diabetes and
metabolic syndrome.
VMS Thurston et al. [69], 3(5) VMS were an independent
Gray et al. [70], risk factor for diabetes,
Herber-Gast & Mishra heightened insulin
[71] resistance, and blood
glucose levels.

Chronic kidney disease

VMS Cheung et al. [74] 1(2) Women with CKD were
more likely to have had
menopause before age 45,
but were less likely to
have experienced VMS
compared to women
without CKD

Bone mineral density

VMS Crandall et al. [73] 1(2) Even in the earliest
menopause transition
stages, women with VMS
had lower BMD than

women without VMS

Abbreviations: MS = Menopausal symptoms, VMS = vasomotor symptoms,
CVD=Cardiovascular symptoms, GMV = Grey Matter Volume, CAC = Coronary
Artery Calcification, BMD = Bone Mineral Density.

3.3. Future cognition

3.3.1. Cognitive symptoms in relation to future cognition

Seven studies found that cognition was impacted by the menopause
transition [38-44], particularly during perimenopause [38,40]. Cogni-
tive detriments were mainly evident in areas relating to verbal learning,
verbal memory [38,39,41] and processing speed [38-41]. Outcomes
varied, with some studies suggesting cognitive issues resolve after
menopause [38,44], while others reported persistent detriments
[42,43]. Notably, studies which reported persistent detriments used
data from the Women's Interagency HIV Study (WIHS) [42] and the
Penn Ovarian Aging study [43] and included longer follow-up times
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(b) Medical outcome distribution across
studies

1 CVD
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@ Mental health
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Fig. 2. Pie charts showing (a) menopausal symptom distribution across studies, and (b) medical outcome distribution across studies. VMS vasomotor symptoms, CVD

cardiovascular disease, BMD bone mineral density, CKD chronic kidney disease.

(between 8 and 14 years, respectively), more diverse samples, and
women of low-income backgrounds.

3.3.2. VMS and cognition

Two studies suggested no relationship between VMS and future
cognition [45,46]. In the Wisconsin Longitudinal Study (n = 874),
experiencing VMS during menopause was not related to cognition 11
years later (at age 65) in covariate adjusted models (e.g. intelligence
quotient, socioeconomic status, income) [45]. A second study of 57
women followed from perimenopause to postmenopause for 19 years
found that cognitive and sleep symptoms improved as VMS resolved in
later life [46].

3.3.3. Sleep and future cognition

Two studies explored cumulative sleep effects on future cognition
[47,48]. The Rochester Investigation of Cognition Across Menopause
(RICAM) followed 85 women for 9 years and found that significant
declines in verbal learning and memory were associated with disturbed
sleep during the menopause transition [47]. The Health and Retirement
Study (HRS) followed 5880 women for 10 years and demonstrated that
earlier age at menopause was linked to greater declines in future
cognitive performance, mediated by menopause-related insomnia
symptoms [48].

3.3.4. Psychological symptoms and future cognition

Results from SWAN found that depression and anxiety symptoms
during menopause were negatively associated with future cognitive
performance among 1903 women who were followed up for 6 years
[49]. This study also found no association between VMS and future
cognition [49].

3.3.5. Weight gain and future cognition

An examination of menopausal weight gain among 48 women in the
Pittsburgh Healthy Women Study (HWS) suggested that an increase in
BMI during peri-menopause predicted a greater reduction in grey matter
volume 20 years later [50].

3.4. Breast cancer

3.4.1. Weight gain during menopause and breast cancer

Studies indicated increased breast cancer risk with weight gain
before menopausal age and decreased risk with weight loss during the
menopause transition [51-53]. In the Iowa Women's Health Study,

which followed 33,660 women for 15 years, demonstrated that weight
loss from age 30 to menopause reduced breast cancer risks [52].

3.4.2. Symptomatic menopause and breast cancer

In two large (n > 1400) case-control studies, findings indicated that
experiencing menopausal symptoms was associated with a substantially
reduced risk of breast cancer, including young-onset breast cancer
[54,55].

3.4.3. VMS and breast cancer

Studies showed inconsistent results, with some indicating reduced
breast cancer risk in women with VMS and others suggesting increased
risk with persistent VMS [56-59]. Discrepancies may be attributed to
varying study and symptom durations, for example a WHI study found
that experiencing persistent VMS (enduring for 10 years or more) was
associated with increased risks of breast cancer [58]. This study [58]
followed women for 18 years which was at least 10 years longer than
studies which found reduced risks [56,57] or no associations [59].

3.5. Future psychological wellbeing

3.5.1. Symptomatic menopause and future psychological wellbeing

Experiencing a symptomatic menopause was associated with
heightened depression scores and increased risks of psychiatric illnesses
in the future [60-64]. Notably, a SWAN study [62] of 1551 women
followed for 15 years reported that childhood trauma and low social
support prior to menopause were also predictive of postmenopausal
depression.

3.5.2. Depression symptoms and future psychological wellbeing

Two studies suggested depressive symptoms are most likely to
emerge in perimenopause and decrease during post-menopause [65,66].
However, in the Penn Ovarian Aging Study (POAS), 203 women were
followed for 14 years and findings indicated that women with a history
of depression had increased risks of depressive symptoms both before
and after menopause in comparison to women with no history of
depression [66].

3.5.3. VMS and future psychological wellbeing

Two SWAN studies used data from over 3202 women who were
followed up between 5 [67] and 8 [68] years. These studies demon-
strated that high depressive symptoms after menopause were predicted
by frequent VMS, low social support, and stressful life events during the
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menopause transition [67,68].
3.6. Diabetes risks

3.6.1. VMS and diabetes risks

Three studies demonstrated associations between VMS, particularly
night sweats, and increased risks of developing diabetes and insulin
resistance [69-71]. Hot flushes were associated with higher rates of
insulin resistance and glucose levels [69]. Among these studies included
a WHI study of 150,007 women who were followed for 13 years [70] and
found women with night sweats had up to 22 % increased risks of
developing diabetes.

3.6.2. Symptomatic menopause and diabetes risk

A SWAN study of 3097 women followed for 20 years demonstrated
that multiple concurrent moderate to high intensity physical and psy-
chological symptoms were associated with early onset of diabetes and
metabolic syndrome in later life [72].

3.7. Bone mineral density (BMD)

Another SWAN study of 2213 women followed for 5 years found that
even in the earliest menopause transition stages, women with a history
of VMS had lower BMD than women without VMS [73].

3.8. Chronic kidney disease (CKD)

A WHI study of 17,891 women suggested that women with CKD were
more likely to have had menopause before age 45 but less likely to
experience VMS during menopause. After 10 years follow-up persistent
VMS and CKD were independently associated with increased risk for
mortality, but CKD did not modify the association of late VMS with
mortality, coronary heart disease or stroke [74].

4. Discussion
4.1. Main findings

This review assessed the scope of longitudinal research examining
the effects of menopausal symptoms on future health and longevity.
Studies consistently demonstrated adverse effects on physical and psy-
chological well-being during the menopause transition, with vasomotor
symptoms (VMS) associated with cardiovascular, psychiatric and dia-
betes risks. While cognitive effects generally reverted to premenopausal
levels, exceptions persisted, especially among low-income women.
Notably, menopausal symptoms, excluding weight gain, exhibited a
protective effect against breast cancer risks. Sleeping problems and
palpitations were infrequently studied, and no studies explored the ef-
fects of period irregularities, urogenital symptoms, or headaches on
future health outcomes.

4.2. Interpretation

Women with menopausal symptoms face greater risks of CVD,
reduced BMD, and diabetes, especially among those reporting severe
VMS. Hypertension predicts poorer cardiovascular health and symptoms
include VMS, sleep problems, headaches, low energy, and palpitations
[75], all of which can emerge during menopause. Consequentially,
women who experience certain symptoms during midlife may be expe-
riencing symptoms of hypertension. However, a pooled analysis
demonstrated that controlling for hypertension does not diminish night
sweats' independent association with heightened CVD risks [30].

An alternative mechanism by which menopausal symptoms may
equate to poorer cardiometabolic profiles could be related to oestrogen.
Women who do not report menopausal symptoms have been shown to
have significantly higher endogenous oestradiol levels, and oestradiol
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levels have been found to have a positive association with menopausal
symptom severity [76]. Vasomotor, sleep, and urogenital symptoms
during menopause are characteristic of low oestrogen levels [76-78],
and oestrogen has been shown to have a protective influence on bones
[76], the heart [76], and glucose metabolism [79]. This would explain
why low BMD, CVD and diabetes were found to be significantly asso-
ciated with menopausal symptoms, particularly VMS.

Moreover, several studies suggested that menopausal symptoms
were associated with reduced risks of postmenopausal breast cancer.
>70 % of breast cancers are oestrogen -receptor-positive [80] and
oestrogens are influential in the progression of breast carcinomas.
Markedly, no studies examined the impact of urogenital symptoms
during the menopause transition on future health risks and, as these
symptoms are driven by low oestrogen levels, it is possible they would
also be related to oestrogen-related pathologies. It is important to note,
however, that not all studies have found significant relationships be-
tween menopausal symptoms and oestradiol levels, suggesting a need to
identify other mechanisms by which they emerge and relate to future
health risks [76].

Cognitive symptoms which first emerged during menopause were
shown to abate for most women after the menopause transition [38,44].
However, in low-income women, cognition continued to decline in the
years after the menopause transition [42,43]. As low income has mul-
tiple risk factors for cognitive decline including low education, mental
illness, high trauma exposure, substance misuse and exposure to infec-
tious diseases, this could suggest that lower income women may be more
vulnerable to longer-lasting cognitive effects of menopause [42]. How-
ever, it is unclear whether any enduring cognitive changes were related
to the development of dementia as this was not assessed in any studies.

As with cognitive symptoms, depression symptoms were also found
to abate in the years after menopause among women with no prior
history of depression [60,61]. However, women who experienced a
highly symptomatic menopause were found to be at greater risk of
developing psychiatric illnesses in the years following menopause
[60-63,67,68], and this was particularly true for women who reported
stress, trauma, and low social support prior to their final menstrual
period [62,63]. As with women who continue experiencing cognitive
decline after menopause, these findings suggest that certain groups are
particularly vulnerable to psychiatric illnesses after menopause. Psy-
chiatric illnesses are also a risk factor for cognitive disease [81].
Therefore, psychological symptoms during menopause may explain the
association between further cognitive decline during post-menopause
among low-income women, as stress, trauma, and low social support
has been associated with poverty [82,83].

5. Strengths, limitations & future directions

A key strength of our review is that it provides a holistic and
comprehensive assessment of the long-term effects of menopausal
symptoms, to identify gaps in knowledge for researchers aiming to
examine this rapidly developing area. Attention was given to variances
in research by country of origin, which could be useful to researchers
interested in examining geographic disparities in menopause-specific
research.

Our goal was to identify the effects of symptoms which emerged as a
result of menopause. However, some menopausal symptoms are also
recognised characteristics of aging [84] and are prevalent in several
conditions which are common during midlife [76]. Therefore, it is likely
we missed studies which were eligible for inclusion, as the role of
menopause in the development of symptoms could not be verified in
them.

Moreover, it is not currently possible for researchers to confirm
accurately whether symptoms are related to menopause or are the result
of undiagnosed health conditions. Therefore, it could be argued that the
cohorts examined in our studies may have been reporting on early signs
of aging or poor health, rather than menopausal symptoms per se.
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However, the quality of these studies was assessed, and all were deemed
of high quality, with reasonable controls for the effects of medical
covariates.

Another limitation was that none of the studies involved men as a
control group. Certain symptoms are prevalent among both sexes during
midlife, such as sleeping problems and psychological symptoms [85]. It
is not clear whether similar findings would have occurred in male co-
horts. Therefore, future research should aim to distinguish the inde-
pendent effects of menopausal symptoms from the natural consequences
of aging by using male controls.

Most of the studies in our review evaluated data from high income
countries, with over 70 % coming from the USA. This is an important
limitation as menopausal symptoms vary greatly across countries and
ethnic backgrounds [12]. This limitation is mitigated to some extent by
the use of the SWAN cohort in many studies, which includes women of
various ethnic backgrounds as it was developed to identify ethnic dif-
ferences in menopause [84]. However, all participants are USA in-
habitants, so the extent to which geographic factors influence
menopausal symptoms is unclear. Furthermore, a majority studies
focussed on vasomotor symptoms. Given that these symptoms are less
prevalent among certain ethnic groups, this suggests these findings are
less generalisable to women who do not experience these symptoms.
Thus, our conclusions on the consequences of menopausal symptoms on
future health need to be validated in more diverse populations. There-
fore, future research should endeavour to analyse and compare longi-
tudinal data which represents the symptom experiences of women from
a wide variety of countries and ethnicities to identify how geolocation
and race impact associations between menopausal symptoms and long-
term health outcomes.

Sleep-related symptoms are highly prevalent among perimenopausal
and postmenopausal women and, in some cases, are shown to be the
most common symptom of menopause [86]. However, only two studies
assessed sleeping problems [47,48]. Other common symptoms which
were not evaluated included period irregularities, low energy, urogen-
ital symptoms, joint pain, and headaches. These symptoms are all highly
prevalent among non-white populations and have been shown to
significantly impact quality of life [12]. Therefore, research should
examine the role of under-explored menopausal symptoms in the
development of future health outcomes.

It remains unclear whether women with cognitive symptoms which
do not improve after menopause are at greater risk of developing de-
mentia. Given that the best treatment for cognitive disease is prevention
and early detection, it is especially pertinent to assess the cognitive risks
related to menopause and to understand whether severe cognitive
symptoms during the menopause transition can be used to identify at-
risk groups.

Given the associations between menopausal symptoms and future
health outcomes, it is important that future work identifies whether
ameliorating menopausal symptoms during the menopause transition
can reduce risks to future health and wellbeing. For example, could
interventions which reduce vasomotor symptoms also reduce risks of
developing cardiovascular diseases in later life? Ultimately, under-
standing whether treatment reduces adverse outcomes could empower
women to undertake preventative actions during the menopause tran-
sition to enhance their future health.

Finally, while papers consistently reported links between meno-
pausal symptoms and the development of medical conditions in the
future, there is significant heterogeneity between these studies in terms
of designs, symptom measures, and the populations explored. This
meant that conducting a statistical analysis of this data was not possible.
Thus, these associations should be interpreted with caution.

6. Conclusions

These findings demonstrate that menopausal symptoms are associ-
ated with cardiovascular disease, psychiatric disorders, diabetes, and
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reduced bone mineral density. However, given the wide heterogeneity
between studies, future work is needed to definitively confirm these
outcomes. Psychological and cognitive symptoms during menopause
generally abate post-menopause, except among women from low so-
cioeconomic backgrounds, or who have low social support and high
exposure to trauma and stress. Identifying at-risk groups through
menopausal symptom evaluation is crucial for improving long-term
health. Future research must involve diverse populations, male con-
trols and explore understudied symptoms, with a focus on cognitive
disease outcomes. Furthermore, it is essential to assess whether treating
menopausal symptoms as they arise could influence future health out-
comes. Ultimately these findings suggest that menopausal symptoms are
important indicators for future health risks. Should future research
continue to support these findings, clinical guidelines should be updated
to support clinical decision-making in menopause care.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.maturitas.2024.108130.
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