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Region or n Number of studies Mean age at menopause (95% CI)
country

Africa 1,175 3 48.4 (48.1-48.6)
Asia 39,158 8 48.8 (48.1-49.4)
Australia 9,268 2 51.3 (49.8-52.8)
Europe 18,692 6 50.5 (50.0-51.1)
Latin 18,073 3 47.2 (45.9-48.6)
America

Middle East 7,733 8 47.4 (46.9-47.8)
United 15,690 6 49.1 (48.8—49.4)
States

Total 109,780 36 48.8 (48.3-49.2)
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= Genetic factors

= Environment

= Lifestyle

= Systemic diseases

Hypothalamic ageing
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Hormone fluctuations related to menopause
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Estrogen Receptors in the Female Brain
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. | As estrogen declines, receptor activity in these three regions decreases — .
: affecting mood, memory and cognition.
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Menopause and Brain Health:
Hormonal Changes Are Only Part of
the Story

Paulinea M. Maki ' and Rebecca . THhurston <
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Most studies of menopause and bDrain aginég havee fococused on the role of the sex
steroid hormmone, estradiol, as a key mechanisms contributing to cognitive and brain
aging In worrsen. A ermeaerging  lterature demonstrates that beyond endogenous
estradiol levels, menopausal symptoms, particulary vasomotor symptoms (WhAass), ars
also keyw determinants of meanopause-related changes in cognition and brain function.
Critically, that literature shows the Importance of using objective technigues to identify
associations of WhAAS with mamory performance,. brain struacture, arnd  brain function.
Wivhile self-report meaasures are important patient-centerad outcomeas in wormen's haeakth
research, objective mMmeasures of WiNS typically relate more stronghy to indices of cognitive
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Beyond Estrogen Action on Cognitive Function
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Association of earlier age at menopause with risk of incident
dementia, brain structural indices and the potential mediators:
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The Gut-Brain Axis and Estrogen
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The role of menopausal symptoms on future health and longevity: A s’
systematic scoping review of longitudinal evidence

Robin Andrews ™ *', Arron Lacey "', Kate Bache "', Emma J. Kidd "'

? Cordiff University Welsh School of Pharmacy and Phormaceutical Sciences, Redwood Building, King Edward VIT Ave, Cordiff, Wales CF10 3NB, United Kingdom

* Swansea University Institute of Life Science, Swansea University Medical School, Institute of Life Science 2, Sketty, Swansea, Wales SA2 8Q4A, United Kingdom

® Health & Her Unit D, Tramshed Tech, Pendyris St, Cardiff, Wales CF11 6BH, United Kingdom

ARTICLE INFO ABSTRACT

Keywords: Women live longer than men but spend more years in poor health. Menopausal symptoms are not generally
Menopause associated with adverse health outcomes. However, increasingly, evidence suggests they can significantly impact

Menopausal symptoms future health and longevity. Understanding the long-term effects of menopausal symptoms will enable clinicians
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Menopausal symptoms — current cognitive symptoms
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HRT vs MHT

Hormone Replacement Therapy Menopausal Hormone Therapy
(HRT) (MHT)
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AAbstract

This study aims to svnthesize contemporary evidence on the benefits, risks, and emerging
options in menopausal hormone therapy (MHEHT), emphasizing the recent literature. A
narrative review of peer-reviewed studies and guidelines (up to September 2025) from
major databases (e.g.. MEDILINE / PubMed, Embase, Cochrane) was conducted., with em-—
phasis on the last five vears and gualitative synthesis. MHT provides the most effective
relief of vasomotor symptoms and is the first-line treatment for genitourinary syvndrome
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Estrogen receptors identified in the brain
Hippocampus & cortex

Observational studies suggesi lower AD risk

with estrogen use ‘

Reviews summarize promising—but
inconsistent—evidence

1994-1997

WHI/WHIMS: no cognitive benefit in older women;
increased dementia risk with some HT regimens

2002—2004

Timing / Critical Window Hypothesis
Age + menopause timing + formulation + duration + brain health

2000- present




Clinical Trial > JAMA. 2003 May 28;289(20):2651-62. doi: 10.1001 /jama.289.20.2651.

Estrogen plus progestin and the incidence of
dementia and mild cognitive impairment in
postmenopausal women: the Women's Health
Initiative Memory Study: a randomized controlled
trial

Sally A Shumaker 1, Claudine Legault, Stephen R Rapp, Leon Thal, Rebert B Wallace, Judith K Ockene,
Susan L Hendrix, Beverly N Jones 3rd, Annlouise R Assaf, Rebecca D Jackson, Jane Morley Kotchen,
Sylvia Wassertheil-Smoller, Jean Wactawski-Wende; WHIMS Investigators

Affiliations <+ expand
PMID: 12771112 DOIL: 10.1001/jama.289.20.2651 A
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BLACK BOX WARNING

Estrogen-Alone Therapy

There is an increased risk of endometrial cancer in a woman with a nteruns who uses nnopposed estrogens

(5.2)

* Estrogen-alone therapy should not be used for the prevention of cardiovascular disease or dementia (5.1,
5.3)

" Women's Health Initiative (VWHI) estrogen-alone substudy reported increased risks of stroke and deep vein
th " 3
The WHI Memory Study (WHIMS) estrogen-alone ancillary study of WHI reported an increased risk of

entia usal women 65 vears of age and older (5.3)

Estrogen Plus Progestin Therapy

Estrogen plus progestin therapy should not be used for the prevention of cardiovascular disease or
dementia (5.1, 5.3)

The WHI estrogen plus progestin substudy reported increased risks of stroke, DVT, pulmonary embolism
(PE), and myocardial infarction (MI) (5.1)

The WHI estrogen plus progestin substudy reported increased risks of invasive breast cancer (5.2)

The WHIMS estrogen plus progestin ancillary study of WHI reported an increased risk of probable
dementia in postmenopausal women 65 vears of age and older (5.3)
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FDA NEWS RELEASE

FDA Approves Labeling Changes to Menopausal )
Hormone Therapy Products -

© More Press Announcements For Immediate Release: February 12, 2026

Content current as of:

02/12/2026
The U.S. Food and Drug Administration has approved drug labeling changes to six

menopausal hormone therapy products, also known as hormone replacement therapy Regulated Product(s)

(HRT), to clarify risk considerations for these drugs. Specifically, risk statements related to prugs
cardiovascular disease, breast cancer and probable dementia were removed from the
“boxed warning,” the agency’'s most prominent safety-related warning. Follow FDA

Follow @US_FDA &
*This decision reflects our commitment to follow the science wherever it leads and to K Follow FDA

: ] = b J i =
correct course when the evidence demands it,” Health and Human Services Secretary Follow @FDAMeda_ 5
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The timing (" critical window') hypothesis

: NIH Public Access
s

e Author Manuscript

Published 1in final edited form as:
Menopause. 2013 June : 20(6): 695-709. doi:10.1097/GME._.Ob013c3182960cf8.

The Critical Window Hypothesis of Hormone Therapy and
Cognition: A Scientific Update on Clinical Studies

Pauline M. Maki, PhD
Departments of Psychiatry and Psychology University of lllinois at Chicago Chicago, IL 60612
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HRT Timing Matters: Mental Health & Cognitive Outcomes

How Starting Time Affects Alzheimer's Risk and Mood Benefits

~ OPTIMAL WINDOW
' Within 10 Years of Menopause

[ Before age 60 J

v Improved verbal memory
v Reduced depression
v Better focus

30-44%
REDUCTION

Alzheimer's Risk Reduction

KEY TAKEAWAY BOX |

J

DELAYED START
10+ Years Post-Menopause

Age 60-65

- Potential decline in verbal memory
- No mood benefits

NO PROTECTION

or Increased Risk
Alzheimer’s Risk ﬁ

88 additional dementia cases per
L 10,000 women over 4 years P

( 65+ years ]

% Increased risk of cognitive decline
x Mood issues

HIGHER
2 X Risk

The “Window of Opportunity” - Start HRT before age 60 or within 10 years of final menstrual period for maximum mental health beneﬁtsj

Women with premature menopause (before age 40) should start HRT early and continue until natural menopause age

Data from Women's Health Initiative
Memory Study and meta-analyses
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Brain aging modulates thhe neuroprotective effects of estrogen
on selective aspects of cognition in women: A critical review

-

Barbara B. Sherwin 7, Jessica F. Henmnrw
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A st et

Mudthougzh there s mow a substantial literature o the putative neuropraotaective effects of estroger: on cognitive Marnctioni@ne imn prost-
e pPrarsal weornmere, it s replete with inconsisterncies. Dhe critical period hypaothesis, posited several wenrs a@ao. altermmiprls  tor @asoar it
forr the discrepancies in this literature by positing that estrogen trcatmment (| ET) will protect aspects of cogmnition im older worneers only
e treatimeint is imdtiated soorn afiter thhe menopauses. Indesd. ewvidenoe from basic neurosciencoe ared from the anidmmeal amd Trasresass
literature reviewed herein prowvides compsllinges suppart for the oritical period hwypothesis. MAlthougsh it s ol KEnown withh certainey
wihy estrogen does ot prrotect cogniticsmn and may even cause harm when admiinistered o wornmmen owver the agse of 65 vears., it is
likely that the ewvents that characterize bBorain aging., such as a redwuactiorn im brain wolunme and im newuronal size, alterations i1 1rele-
rotransmuitter systems, and a decrease in dendritic spine numbers. formmn an unfavorable background that precludes a neuroprotective
effects of exomenous estroger: on the brain. Other factors that hawve likely contribuated 1o the discrepancies i the estrogen Ccogrnition
literature incloande differences im the estrogen compaouarnds used, theedir route of administration. cyoclic wersus Conlinusasils remirreerns., arnad
the concomitant use of progestins. Dhis critical amalyvsis attempres 1o define conditions under which ET may protect asgpeects of cog-
niticm im agming wonmen while also considering the cost/benefit ratio for the treatment of women aged SO0-59 vears, Sugpestions for

ific future research guestions are also addressed.
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RESEARCH

=] oren accEss . WMlenopausal hormone therapy and dementia: nationwide, nested
| M) Check for updates | case-control studvy

Melsan Pourhadi,’” Lina S March.” Ellen A Holm.?* Christian Torp-Pedersen.”® Amani Meaidi”

For numbered affiliations sea ABSTRACT treatment at the age 55 years oryounger (1.2 (1.11
end of the article OBJECTIVES to 1.40)). Findings persisted when restricted to late
Cormespondence to: N Pourhadi To assess the association between use of menopausal onset dementia (1.21 (112 to 1.30)) and Alzheimer's
nelsan.pourhadi@regionh.dk hormone therapy and development of dementia disease (1L.22 (1.07 ta 1.39)).

(ORCID OOO0O-0002 -5 647 -101 8]

Additional material is published according to type of hormone treatment, duration of CONCLUSIONS

use, and age at usage.

anline onby. To view please wvisit Menopausal hormone therapy was positively
the journal online. DESIGM associated with development of all cause dementia
Citethisas: BMf 2023:3IB1:e07 2770 pNationwide, nested case-control study. and Alzheimer's disease, even in women who

it A ddboiiorg /1001 1 36 -
bBM§-202 2-0F 2F 70 SETTING received treatment at the age of S5 years or younger.
Denmark through national registries. The increased rate of dementia was similar between
continuous and cyclic treatment. Further studies

are warranted to determine whether these findings
represent an actual effect of menopausal hormone
therapy on dementia risk, or whether they reflect an
underlying predisposition in women in need of these

treatments.

Accepted: 16 May 2023
PARTICIPANTS
5589 incident cases of dementia and 55 890 age
matched controls were identified between 2000 and
2018 from a population of all Danish women aged
50-60 years in 2000 with no history of dementia or
contraindications for use of menopausal hormone
therapy.
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Menopause hormone therapy and risk of mild
cognitive impairment or dementia: a systematic
review and meta-analysis

Systematic review and meta-analysis of the

effects of menopause hormone therapy on risk
of Alzheimer’s disease and dementia

Postmenopausal hormone therapy and Alzheimer's
disease, dementia, and Parkinson's disease: A
systematic review and time-response meta-analysis

Association between duration, initiation time,
routes, and formulations of menopausal hormone

therapy use and Alzheimer disease in women: A
systematic review and meta-analysis
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Risk reduction of cognitive
decline and dementia

WHO guidelines, second edition

55
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NEW WHO Recommendation
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Strength of recommendation: conditional
Certainty of evidence: very low

Dr. Nafiseh Ghassab-Abdollahi, PhD in Gerontology
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Additional Considerations on MHT
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