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ABSTRACT

ARTICLE HISTORY

Midlife women commonly experience changes in their cognitive function as they transition through
menopause and express concern about whether these changes represent the initial stages of a more
serious cognitive disorder. Health-care practitioners play an important role in counseling women on
cognitive changes at midlife and normalizing women’s experience. The aim of this commissioned
International Menopause Society White Paper on cognition is to provide practitioners with an overview
of data informing the clinical care of menopausal women and a framework for clinical counseling and
decision-making. Among the topics presented are the specific cognitive changes occurring in menopause, the duration of such changes and their severity. The role of estrogen and menopause symptoms is reviewed. We present talking points for clinical counseling on the effects of hormone therapy
on cognition and dementia risk in women, including discussion of absolute risk. Lastly, a brief review
of modifiable risk factors for age-related cognitive decline and dementia is presented, with guidance
for counseling patients on optimizing their brain health at midlife and beyond.
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Introduction
Cognitive complaints are frequent in midlife women and are
associated with decreased quality of life [1]. These cognitive
complaints are reliably validated and documented across the
menopause transition (MT). Basic and clinical studies show a
role for estradiol (E2) in mediating menopause-related
changes in cognition [2]. In addition, menopause symptoms,
including vasomotor symptoms (VMS), sleep disturbances
and mood changes contribute to cognitive difficulties at midlife [3], but there are critical gaps in the data as to whether
this period of cognitive dysfunction predicts dementia risk,
and whether menopausal hormone therapy (MHT) is protective against late-onset dementia or increases the risk. The
theme for the 2022 World Menopause Day is Cognition and
Mood, and the goal of this International Menopause Societycommissioned White Paper on cognition is to provide menopause practitioners with an overview of data informing clinical care of menopausal women and a framework for clinical
counseling and decision-making for their patients.
The key sections focus on questions commonly raised in
clinical care and include the following:
 What do we mean by cognitive function and brain fog?
 How does cognitive function change in menopause?
 What menopause-related factors appear to influence cognition?
 What role does MHT play?
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 What other modifiable risk factors influence cognition
at midlife?
 What are the generally agreed upon recommendations
for optimizing brain health that clinicians can share with
their patients?

Defining cognition and menopause brain fog
Cognition is defined as ‘all forms of knowing and awareness,
such as perceiving, conceiving, remembering, reasoning,
judging, imagining, and problem solving’ [4]. Cognitive complaints at menopause include difficulty recalling words and
numbers, disturbances in daily life (misplacing items like
keys), trouble concentrating (absent mindedness, losing a
train of thought, more easily distracted) and forgetting
appointments and events [5]. Another manifestation of cognitive difficulties involves symptoms of attention deficit
hyperactivity disorder [6]. The constellation of cognitive
changes at menopause is often referred to as ‘brain fog’ (see
Figure 1 for a definition). The severity of these symptoms differs considerably across women and most often is in the
mild range [1].
Some research, largely based on basic science studies,
suggests that cognitive problems in the MT are related to
brain changes that persist into late life and may ultimately
lead to dementia [2,7,8]. But does this imply that menopause
‘causes’ dementia, and that women are on a path toward
dementia once they transition through menopause? All
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Figure 1. Definition of menopause brain fog.

women transition through menopause, but most women will
not develop dementia. In the USA, for example, the lifetime
risk of Alzheimer’s disease (AD) dementia is 19.5% at age 45
years and 21.1% at age 65 years [9]. Prevalence of AD
depends on biological sex and geographical location, with
higher rates among women than men and higher rates in
Europe and North America than in Asia, Africa and South
America [10]. However, women should be reassured that,
unless they have a family history of early-onset AD, dementia
at midlife is very rare, affecting 293.1 per 100,000 women
globally [10,11].

Take-home messages to guide clinical counseling and
decision-making
 Menopause brain fog refers to the constellation of cognitive symptoms experienced by women around menopause, frequently manifesting in memory and attention
difficulties.
 The cognitive changes at menopause should not be confused with dementia; dementia before age 64 years is rare.
 Despite some research suggesting that menopauserelated cognitive problems may ultimately lead to dementia later in life, it is important to note that the problems
are common and, although all women transition through
menopause, the large majority of women will not develop
dementia.

Cognitive domains affected by menopause
To understand which cognitive domains are affected in the
MT, it is necessary to perform neuropsychological evaluations
in a large cohort of women longitudinally from a premenopause baseline to postmenopause. The cognitive domains
that change most reliably in the MT are verbal learning and
memory, with more modest or less reliable effects on psychomotor speed and working memory/attention [12–17].
Working memory refers to the ability to hold and manipulate
items in short-term memory, such as keeping a new email
address in mind while typing the subject of the email. Verbal
learning and memory refer, respectively, to the encoding
and recall of words, word pairs, short stories or other verbal
material. There are reliable sex differences in verbal learning
and memory in favor of women across the lifespan [18,19].
Midlife women’s complaints of forgetfulness are validated by

studies showing that the severity of the complaint correlates
with performance on tests of verbal memory [20,21]. In longitudinal studies, higher-order cognitive functions such as
executive functions (e.g., strategic thinking, planning) do not
change across the MT [17].
Despite reliable evidence of menopause-related cognitive
declines in these longitudinal studies, the average level of
cognitive performance remained within normal limits
[12–16,22]. The only longitudinal study to address the frequency of new-onset cognitive impairment during the MT
involved low-income women of color, half of whom had
human immunodeficiency virus (HIV) [15]. There, 11–13% of
women showed a new onset of cognitive impairment, a rate
that did not differ by HIV serostatus. The factors distinguishing women who are vulnerable to a new onset of cognitive
impairment in the MT are unknown. Some individuals are
vulnerable to cognitive impairment and dementia due to life
experiences such as a low level of education and occupations and leisure activities that put limited demands on cognition [23]. These individuals are said to have low cognitive
reserve [23]. It may also be that persistent menopausal symptoms, particularly sleep disturbance, contribute to this vulnerability, among other factors including genetic vulnerability,
physical health, mental health and life stressors.
Another key clinical question is whether these cognitive
changes resolve. Findings from the Study of Women Across
the Nation (SWAN) suggest that any cognitive change is limited to perimenopause [12]. Findings from the Penn Ovarian
Aging study indicate that difficulties in verbal learning persist
in postmenopause while difficulties in verbal memory resolve
in postmenopause [13]. Critically, these participants were not
followed well into postmenopause. Low-income women of
color showed changes in verbal learning and memory, as well
as more subtle changes in attention/working memory that
persisted into postmenopause [15]. Together, these findings
suggest that memory difficulties resolve for many women but
persist for some into postmenopause. Difficulties in verbal
learning generally might persist into postmenopause.
More broadly, these findings help alleviate women’s concerns that their cognitive difficulties are the sign of an imminent cognitive disorder like AD. These changes begin in
perimenopause and commonly normalize postmenopause.
Overall, the natural history of cognitive changes at menopause suggests an etiology related to changes in sex steroid
hormones and the onset of menopause symptoms, and not
an early phase of a dementing disorder.

Take-home messages to guide clinical counseling and
decision-making
 Research studies validate patients’ cognitive complaints
at menopause.
 Difficulties in learning and verbal memory are especially common.
 These difficulties emerge in perimenopause when menstrual cycles become irregular and cycles are skipped.
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 While these complaints are troublesome to women, normal range of function is typically maintained; about
11–13% of women show clinically significant impairment.
 The timing of these changes suggests an etiology linked
to hormones and menopause symptoms rather than AD,
which is rare at this time.
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Take-home messages to guide clinical counseling and
decision-making
 Cognitive difficulties at midlife are linked to changes in
E2, VMS, sleep and mood.
 Treating these symptoms may benefit cognition.

What role does role does MHT play?
What menopause-related factors appear to
influence cognition?
Estrogen receptors are replete in brain areas subserving
memory and other cognitive functions, including the hippocampus and prefrontal cortex [24]. A causal role of E2 in
menopause-related changes in memory is shown in studies
where removal of the ovaries or suppression of E2 with a
gonadotropin releasing hormone analog leads to declines in
verbal learning and memory that are reversed with estrogen
treatment [25–27]. Thus, E2 declines likely contribute to the
changes in verbal memory and working memory observed in
longitudinal studies.
Menopause symptoms, particularly when measured
objectively with wearable devices, also appear to contribute
to memory difficulties at midlife. In such studies, frequent
VMS strongly relate to memory difficulties that persist when
controlling for self-reported sleep difficulties and objective
sleep [28,29]. Brain imaging studies link VMS to adverse
changes in brain structure and function [30–32]. Initial evidence suggests that these changes may be reversed even if
the intervention is not estrogen-based [33]. Sleep difficulties
and low mood are also associated with cognitive difficulties
at menopause [16,20]. Although a causal role of sleep disturbance in cognitive difficulties at menopause is yet to be
established, there is robust evidence from sleep deprivation
studies of a causal role of sleep disturbance in verbal learning and memory difficulties [34]. Depressive and anxiety
symptoms are also linked to cognitive symptoms at menopause, although it is not yet known whether treating those
symptoms causes a rebound in memory [20]. Figure 2 shows
a general schema for understanding the role of E2 and
menopause symptoms in memory difficulties at midlife.

MHT and cognition
It may be apparent from the aforementioned evidence that
MHT might confer benefit in perimenopause when cognitive
difficulties emerge, and in women with bothersome VMS.
Unfortunately, the effect of MHT in those two settings is
unknown, as there are no randomized clinical trials of MHT
or oral contraceptives on cognition in perimenopausal
women, and no clinical trials of MHT on cognition in women
with moderate-to-severe VMS [3]. What has been studied is
the effect of MHT on cognition in early and late postmenopausal women. In four large clinical trials, MHT had neutral
effects on cognition in early postmenopausal women
[35–38]. The studies yielded similar findings across a variety
of MHT regimens – oral E2, transdermal E2, conjugated
equine estrogens plus medroxyprogesterone acetate (CEE/
MPA) and CEE alone. The effects of combined MHT on cognition in late postmenopausal women may depend on the
regimen; CEE/MPA appears to have negative effects in
women aged 65 years and older [39], while oral E2 plus vaginal progesterone has neutral effects in women more than
10 years beyond natural or surgical menopause [37]. Small
trials in surgically menopausal women suggest that estrogen
therapy (ET) benefits memory [25]. In older women, ET has
neutral effects on cognition [40–44].

MHT and dementia
Many women are fearful that, if they take MHT, they will
increase their personal risk of dementia. The 5-year data from
the Women’s Health Initiative (WHI) established a two-fold
increased risk of all-cause dementia with CEE/MPA [45]. CEE
alone had no effect on risk of all-cause dementia [46].

Figure 2. Model linking estradiol and menopausal factors to verbal memory dysfunction. VMS, vasomotor symptoms.
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Contrasting findings were reported in 18-year follow-up data
from the WHI where CEE led to a 26% decreased risk of death
from AD and CEE/MPA led to no effect on death from AD
[47]. The reasons for the discrepancy in findings from the 5year and 18-year follow-up data from the WHI are not fully
understood. If both findings represent truth, they may suggest
an early risk of HT on dementia for vulnerable women – perhaps those with low baseline cognitive performance [48] or
those with diabetes [49,50] – followed by long-term benefit.
There is no large-scale study to inform the choice of MHT
formulation for cognitive end points. We therefore must rely
on large, population-based studies, and those studies, like
the WHI, present conflicting findings. Two such studies highlight the conflict. The first, a large Finnish case–control study
(>84,000 women), found that systemic use of MHT (ET alone
or estrogen plus progestin therapy (EPT)) was related to a
greater risk of AD regardless of the particular formulation;
even CEE was associated with an increased risk of AD [51]. In
contrast, the second study, a nested case–control study from
clinical practices across the UK (118,501 women aged 55
years and older), found that, overall, MHT was associated
with no increased or decreased risk of dementia or AD [52].
Long-term use of ET for 10 years or more was associated
with a reduced odds of developing dementia, whereas use
of MHT for 5–9 years was associated with a 10% increased
risk of dementia and use for more than 10 years was associated with a 20% increase [52]. Regarding formulation, E2 for
1–5 years but not for longer was associated with a reduced
risk of AD [52]. In general, progesterone formulation did not
influence findings, although the risk of dementia with dydrogesterone was slightly lower compared with other progestogens. Thus, there is no consistent finding in the literature on
estrogen formulation and dementia risk.
For oophorectomized women, treatment with ET at least
to the typical age at menopause may be advised.
Oophorectomized women not treated with ET had a
greater risk of cognitive decline or dementia 30 years post
surgery compared to women treated with ET immediately
post surgery and who remained on ET until at least age
50 years when natural menopause would have occurred
[53]. This study and others provide compelling evidence
that bilateral oophorectomy should be undertaken with
caution, the benefits and long-term risks considered, and
adequate ongoing treatment and monitoring strategies
should be in place [54,55].

Counseling on MHT and dementia: risk and
potential benefit
In counseling patients about MHT and dementia, it can be
helpful to convey the risk of all-cause dementia observed in
the Women’s Health Initiative Memory Study (WHIMS) in
terms of absolute risk and the number needed to harm.
Table 1 presents the risk of all-cause dementia based on the
findings from the CEE/MPA arm of the WHIMS [45]. In that
scenario, the number of women needed to treat with CEE/
MPA to cause one case of all-cause dementia is 436 women.
These data may reassure women who want to use MHT for
VMS relief. Women may be aware of the conflicting data on
dementia risk and MHT and may express interest in taking
MHT for prevention of dementia. Clinicians play an important
role in contextualizing any perceived benefit from using MHT
for prevention of dementia. Using the 18-year follow-up data
from the WHI, which found a 26% decreased risk of death
from dementia with CEE, as a best-case scenario [47], the
number of women needed to treat to prevent one death
from AD is 2004. In other words, in that best-case scenario,
only 1 in 2004 women treated with MHT would decrease her
risk of death from AD. Such statistics can be helpful in conveying that an individual woman is not likely to decrease her
personal risk of death from AD by using MHT. Instead, other
interventions described below are recommended to lower
AD risk.

Take-home messages to guide clinical counseling and
decision-making
 Based on current guidelines, MHT is not recommended at
any age to treat cognitive concerns at menopause or prevent cognitive decline or dementia.
 There are two large, clinically relevant gaps in the scientific literature – whether MHT improves cognition in
women with bothersome VMS and whether MHT or oral
contraceptives improve cognition in perimenopause.
 Use of MHT early in postmenopause appears safe for cognitive function.
 Use of ET in women with early menopause may be helpful in maintaining cognitive function and lowering risk
of dementia.
 Use of ET even late in postmenopause appears to be safe
for cognitive function.

Table 1. Absolute risk of incident dementia and death from Alzheimer’s disease with menopausal hormone therapy based on findings from the Women’s
Health Initiative (WHI).

Outcome
Incident all-cause
dementiaa

Rate in CEE/MPA arm,
events per 10,000
women-years
45 cases
Rate in CEE arm, events
per 10,000
women-years

Death from Alzheimer’s
diseaseb
a

15 cases

Rate in placebo arm,
events per 10,000
women-years
22 cases
Rate in placebo arm,
events per 10,000
women-years
20 cases

Shumaker et al. [45].
Manson et al. [47].
CEE, conjugated equine estrogens; MPA, medroxyprogesterone acetate.
b

Rate difference, events
per 10,000 women-years
23 more cases
Rate difference, events
per 10,000
women-years
5 fewer cases

Number needed to harm
436

Hazard ratio (95%
confidence interval)
2.05 (1.21–3.48)
Hazard ratio (95%
confidence interval)

Number needed to treat
2004

0.74 (0.59–0.94)
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 Use of MHT late in postmenopause is risky if the formulation is CEE/MPA but appears to be neutral if the formulation is oral E2 plus vaginal progesterone.
 The magnitude of the effect of MHT on dementia,
whether beneficial or adverse, in the literature is small.
 There is no reliable finding in the literature to guide treatment decisions about MHT formulation or duration of use
on dementia risk.

Modifiable risk factors for dementia
Patients with cognitive complaints at menopause are often
concerned about their risk of dementia later in life. An
important message to convey to these patients is that
dementia can be postponed or prevented by addressing certain health issues. Certain risk factors for dementia such as
age and gender are not modifiable, but it is estimated that
about 40% of dementias worldwide are due to modifiable
risk factors [56]. Guidelines from the World Health
Organization (WHO) and the 2020 Lancet Commission [56,57]
concur on specific modifiable risk factors, including physical
activity, smoking, cognitive activity, social interaction, obesity, hypertension, diabetes, hearing impairment and depression. The Lancet Commission also included traumatic brain
injury and air pollution as potentially modifiable risk factors [56].
Midlife is an ideal time to intervene on modifiable risk factors for dementia, as a recent meta-analysis revealed five factors at midlife that increased dementia risk by 41–78%,
including obesity, diabetes mellitus, current smoking, hypercholesterolemia and hypertension (borderline blood pressure
[BP]) [58]. A companion systematic review found that
another three factors – hyperhomocysteinemia, psychological
stress and heavy drinking – were associated with elevated
dementia risk [58]. Figure 3 provides clinicians with advice
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for patients on strategies to optimize cognitive health based
on modifiable risk factors for dementia.
A multi-pronged approach to lowering dementia risk is
recommended, as dementia risk increased by 20% with one
risk factor, 65% with two factors and 200% with three risk
factors [59]. A large randomized clinical trial in individuals at
risk for dementia found improved cognition with a multidomain lifestyle intervention, including diet, exercise, cognitive
training and vascular risk monitoring [60].
It is especially important to intervene on hypertension in
midlife as a risk factor for dementia [61]. Evidence from a
clinical trial in adults aged 50 years and older showed that
lowering blood pressure (BP) to a goal of 120 mmHg prevented mild cognitive impairment, the preclinical stage of
dementia [62]. A systolic BP of greater than 130 mmHg at
midlife is related to a 34% increased risk of cognitive dysfunction and dementia, while the relationship between diastolic BP and dementia risk was U-shaped, with a diastolic BP
between 90 and 100 mmHg associated with decreased risk
for AD [61].
Engaging midlife patients in physical activity and weight
management strategies is important to cognitive health.
Women especially appear to be motivated to reduce dementia risk through physical activity [63]. In a longitudinal population-based study of midlife women, high levels of
cardiovascular fitness were related to a lower dementia risk
[64]. The WHO recommends that older adults engage in a
minimum of a 150 min of moderate-intensity aerobic physical
activity a week, or 75 min of comparable vigorous-intensity
aerobic physical activity throughout the week, or an equivalent mix of both [57].
Social relationships and engagements are essential determinants of well-being throughout life, while social isolation,
loneliness, low social activity and poor social support
increase the risk of cognitive decline and dementia in older
adults [65]. Social engagement and connectedness have

Heart health is brain health

Smoke free

Assess and treat hypertension,
dyslipidemia, diabetes,
Aim for a BP level of ≥120/80 mm Hg
to opmize brain health

Advise paents to avoid
excessive alcohol intake and quit
smoking to opmize brain
health

Opmal
cognive health
Stay connected
Advise paents to maintain
social engagements, especially if
they have a history of depression

Train the body boost the brain
Maintain an exercise regimen of at
least 150 minutes moderate-intensity
aerobic physical acvity weekly

+
Slow mid-life weight gain
Maintain a healthy BMI of 18.5-25 and
follow a balanced Mediterranean-type
diet

Counsel paents on the
importance of weight
management and physical
exercise to lower demena
risk. A lifestyle regimen
combining both diet and
physical acvity factors shows
the best results

Exercise your brain
Encourage paents to
challenging their brains reading, learn a new language,
volunteer, learn a new skill to
increase cognive reserve – the
capacity to deal with cognive
declines

Figure 3. Patient tips to optimize brain health based on modifiable risk factors for dementia. From modifiable risk factors for dementia prevention from the World
Health Organization (WHO) 2019 guidelines and the 2020 Lancet Commission [56,57]. BMI, body mass index; BP, blood pressure.
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been identified as helpful interventions in preventing cognitive degeneration, particularly since there is an added risk of
dementia if depression is combined with inadequate social
engagement [56,57,65].

health, recognizing that options for improving lifestyle can
be limited [67,68].

Take-home messages to guide clinical counseling and
decision-making

 Generally, evidence on cognition and menopause is based
on findings in Western societies and may not be generalized to women in other societies.
 Cognitive performance depends on many factors that differ across cultures such as education level, nutrition, early
childhood trauma, mental health, physical health, stressful
life events, severity of menopausal symptoms, age at
menopause and surgical menopause.
 In LMICs, women experiencing cognitive changes at
menopause can be guided to consider lifestyle interventions focused on cardiometabolic health, diet, social relationships and physical activity.

 Some modifiable risk factors are linked to better cognitive
health, including obesity, hypertension, diabetes, physical
activity, smoking, cognitive activity, social interaction,
hearing impairment and depression.
 A multi-pronged approach to dementia prevention is recommended, as modifiable risk factors for dementia
are additive.
 Heart health is brain health. Assess and treat hypertension, dyslipidemia and diabetes, aiming for a BP level of
120/80 mmHg to optimize brain health.
 Counsel patients on the importance of weight management and physical exercise to lower dementia risk.
Women should maintain an exercise regimen of at least
150 min moderate-intensity aerobic physical activity weekly.
 Advise patients to maintain social engagement, especially
if they have a history of depression.
 Advise patients to avoid excessive alcohol intake and to
quit smoking to optimize brain health.

Cultural and ethnic differences
Of the six million women worldwide who become menopausal annually, 76% will live in developing countries [66].
Menopause studies in high-income countries cannot be
uncritically applied to women in low and middle-income
countries (LMICs) [56,59]. Low-income American women of
color, who have similarities to women in LMICs, showed
greater vulnerability to menopause-related cognitive changes
than higher-income American women, including enduring
declines in working memory/attention and verbal recall [15].
There is a paucity of data on the effect of menopause or
modifiable risk factors on cognitive test performance in
women from LMICs [56,59]. Their cognitive performance
across the MT may differ from that of women in higherincome countries due to cognitive vulnerabilities related to
low education level, early childhood trauma, poor nutrition,
mental health challenges, physical health disorders, stressful
life events and other factors that differ substantially across
countries. Communicable diseases such as HIV are also more
common in LMICs and findings from HIV studies in the USA
cannot be generalized to those in LMICs where use of antiretroviral therapy is not as widespread. Cognitive performance in menopause depends on factors including severity of
VMS, sleep disturbance, psychological symptoms, age at
menopause and surgical menopause, which can differ across
cultures. Lastly, the lack of pharmacological treatment
options for menopausal symptoms in many countries necessitates a lifestyle-focused approach for maintaining brain

Take-home messages to guide clinical counseling and
decision-making

Long COVID, brain fog, memory problems and poor
concentration
Persistent cognitive difficulties are seen following infection
with the SARS-CoV-2, a condition that appears to disproportionately affect women [69]. While deficits in memory and
attention have been reported following SARS-CoV-2 infection
[70,71], perhaps the strongest association is with executive
dysfunction, as evidenced by a pre/post-SARS-CoV-2 infection
study of participants in the UK biobank study [72]. Although
executive dysfunction can be a symptom of the MT, longitudinal studies do not show a reliable change in that cognitive
domain across the MT. Unfortunately, consideration of other
symptoms and perhaps even menstrual cycle irregularity
may not be particularly helpful in distinguishing cognitive
difficulties due to menopause from those due to SARS-CoV-2
infection. The most frequent symptoms of long-haul COVID
include shortness of breath, fatigue or exhaustion and sleep
disorders or insomnia [73]. Night sweats and temperature
dysregulation have also been reported. Menstrual cycle irregularities are associated with acute SARS-CoV-2 infection and
with vaccination [74], which may be explained by a shortterm interruption of sex steroid hormone function, and
which in turn may acutely worsen perimenopausal and postmenopausal symptoms [75]. There are insufficient data to
guide identification of menopause-related versus SARS-CoV2-related cognitive issues and interventions.

Take-home messages to guide clinical counseling and
decision-making
 Symptoms of menopause and long COVID are very similar
and may lead to misdiagnosis.
 There are insufficient data to distinguish cognitive
issues due to menopause from cognitive issues due to
SARS-CoV-2, although executive dysfunction appears to
be a prominent characteristic of SARS-CoV-2 and
not menopause.

CLIMACTERIC

Conclusion
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counseling should focus on a multi-pronged approach to
reducing dementia through such modifiable risk factors as
obesity, hypertension, diabetes, physical activity, smoking,
cognitive activity, social interaction, hearing impairment
and depression.
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