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Objectives:

- Identify 3 contributions of sex and gender to women's 
Alzheimer's disease risk
- Describe common neurocognitive symptoms of the 
menopause transition
- Summarize 3 ways sex and gender factors can guide 
building of resilience and prevention practices



Mental Health Conditions are Common
• > 1 billion people worldwide living with a mental or addiction disorder

• Often underdiagnosed due to stigma
• Not all research & clinical care take into account gender/social determinants

• 2021
• > 50 million (57.8 million) in U.S. w/Any Mental Illness 

• 1 in 5 adults aged >18 in U.S. or 22.8% of U.S. adults
• Prevalence of AMI was higher among females (27.2%) than males (18.1%)
• Young adults aged 18-25 years had the highest prevalence of AMI (33.7%) compared to adults 

aged 26-49 years (28.1%) & aged >50 (15.0%)
• Prevalence of AMI was highest among adults reporting two or more races (34.9%) then American 

Indian / Alaskan Native (AI/AN) adults (26.6%) & lowest among Asian adults (16.4%)

Approx 12 million report serious suicidal ideation, yet 57% do not receive mental health treatment

NIMH »Mental illness. 
https://www.nimh.nih.gov/health/statistics/mental-illness

https://www.nimh.nih.gov/health/statistics/mental-illness


Women’s Mental Health Conditions 
• Women

• Are 2-3 X more likely to be diagnosed with a mental health condition
• Depression, anxiety, eating disorders and trauma & stress related conditions

• Have no difference in incidence of bipolar or schizophrenia but different presentation
• More often victims of intimate partner violence & sexual trauma
• Have higher risk of dementia and age-related cognitive decline
• Dramatic increase in alcohol use

• The reasons why women are more at risk are multifactorial 
• Sex differences, gender differences, socioeconomic differences
• Certain psychiatric disorders only found in women

• PMDD, Perinatal depression, infertility & peri-menopausal related depression, anxiety, brain fog.



Estrogen, Stress, and Depression: Biological 
Interactions
Brain systems that are affected in depression and cognition are also sensitive to estrogen.

Research supports that estrogen affects stress response, emotional processes, and cognitive 
function.

In healthy women, estrogen may support brain functioning that optimizes the stress response, 
emotional processing, and cognitive function-preventing cycles of hypothalamic–pituitary–
adrenal system dysregulation & emotional dysregulation from leading to depression, and 
cognitive decline.

In women with other vulnerability factors for depression, periods of estrogen fluctuation or 
reduction may present windows of increased risk for the effects of psychosocial stressors or 
other triggering events on memory and mood occurrence.

Albert and Newhouse 2019



COVID-19 pandemic and women’s mental health

• Women who are pregnant, postpartum, miscarrying, or experiencing intimate partner violence are at 
especially high risk for developing mental health problems.

• Social support is a key protective factor.  Syndemic of isolation, rising SU, financial and socio-emotional 
stress

• Parenting has been substantially more stressful during a pandemic. Offering specific parenting tips could 
improve mental health for parents/children and reduce the risk of domestic violence.

• For women at risk of intimate partner violence, maintaining up-to-date information about available 
hotlines, shelters and family courts could be lifesaving.

• Gender disparities may be accentuated, particularly for employed women or single parents, as women are 
disproportionately responsible for the bulk of domestic tasks, including childcare and eldercare. 

• Clinical Implications



Racial/Ethnic Disparities and Women’s Mental Health:
Considerations for Providing Care with Cultural humility

Ballone, N., & Richards, E. (2023). Psychiatric Clinics.

Home / Current Opinion in Psychiatry, Volume 35, Number 3

https://www.ingentaconnect.com/;jsessionid=eup4cdkoa50w.x-ic-live-02
https://www.ingentaconnect.com/content/wk/yco;jsessionid=eup4cdkoa50w.x-ic-live-02


Modifiable Lifestyle Factors and Mental Health

• Strong bidirectional interaction between mental health, cognitive health & lifestyle 
behaviors

• Negative thinking and negative emotions which are common manifestations
• May lead individuals to do things that are not health promoting

• Untreated symptoms of a mental health condition may lead women to:
• Skip meals or choose foods that are unhealthy for them which leads to higher body mass index & 

obesity, DM2, HLD
• Use risky substances in an attempt to soothe themselves or alter energy levels
• Interfere with or lower motivation for physical activity
• Disturb sleep
• Cause women to withdraw from family & friends
• Interfere with coping with stress & influence adherence to treatment impacting outcome & mortality.

Abascal L, et al. AJLM 2022



Neuropsychiatric and 
Cognitive Health in the 
Menopause transition



Menopause Basics

• Menopause is an inevitable phase in every woman’s life as her reproductive years come to an 
end.

• It is defined as the time when a woman has gone without a period for 12 months in a row.
• It occurs due to a gradual decline in reproductive hormones, estrogen and progesterone, 

because of natural aging.
• Menopause can also be induced through surgery, ovary removal, or certain medications.
• The average age of menopause is 51.
• Perimenopause, which can last from 2 to 10 years, is when the most intense menopause 

symptoms occur, including irregular periods, hot flashes, and night sweats.
• A year after the last period, a woman is referred to as postmenopausal.
• Postmenopausal women have increased risk of dementia, heart disease and osteoporosis.





• Average age = 51
• Amyloid accumulation = 1-2 

decades before symptoms
• Typical symptom onset of AD = 

mid-70s
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>85% of perimenopausal women experience physical, 
cognitive and neuropsychiatric symptoms

VMS
weight gain
GUsx
insomnia
brain fog
anxiety
depression
https://www.swanstudy.org/
https://www.swanstudy.org/wps/wp-
content/uploads/2023/04/SWAN-Fact-Sheets-
Cognition.pdf
https://www.swanstudy.org/fact-sheets/

https://www.swanstudy.org/
https://www.swanstudy.org/wps/wp-content/uploads/2023/04/SWAN-Fact-Sheets-Cognition.pdf
https://www.swanstudy.org/wps/wp-content/uploads/2023/04/SWAN-Fact-Sheets-Cognition.pdf
https://www.swanstudy.org/wps/wp-content/uploads/2023/04/SWAN-Fact-Sheets-Cognition.pdf
https://www.swanstudy.org/fact-sheets/
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Menopause and Brain Function
Brain adjusts to a
New Normal
Adaptation in
Areas subserving
Higher-order
Cognitive processes

Age, sex, ApoE4 all 
exert impact on cerebral 
metabolic and bioenergetic 
processes

Brain fog, multifactorial 
& transient in most cases

Mosconi, et al., Scientific Reports 2021
Bagit, et al., Am J Physiol Endocrinol Metab 2021
Maki, et al., Climacteric 2022 (shared decision making/counseling)
Curr Psychiatry Rep
. 2023 Oct;25(10):501-511.
doi: 10.1007/s11920-023-01447-3. Epub 2023 Sep 27.
Cognitive Problems in Perimenopause: A Review of Recent Evidence
Christina A Metcalf 1, Korrina A Duffy 2, Chloe E Page 2, Andrew M Novick 2

https://pubmed.ncbi.nlm.nih.gov/?size=200&term=Metcalf+CA&cauthor_id=37755656
https://pubmed.ncbi.nlm.nih.gov/37755656/
https://pubmed.ncbi.nlm.nih.gov/?size=200&term=Duffy+KA&cauthor_id=37755656
https://pubmed.ncbi.nlm.nih.gov/37755656/
https://pubmed.ncbi.nlm.nih.gov/?size=200&term=Page+CE&cauthor_id=37755656
https://pubmed.ncbi.nlm.nih.gov/37755656/
https://pubmed.ncbi.nlm.nih.gov/?size=200&term=Novick+AM&cauthor_id=37755656
https://pubmed.ncbi.nlm.nih.gov/37755656/


MENO-BLUES
• Women are especially vulnerable to mood swings and depression in perimenopause, and following years. Women 

ages 45 - 55 are four times more likely to have depression than women who have not yet reached that stage in life.

• Hormonal fluctuations combined with stress, insomnia/VMS, or aging any one or a combination of these causes 
emotional distress that may result in mood swings, heightened anxiety and depression.

• Signs of Major Depression
• Nearly daily >2weeks
• Persistent sad, anxious, or “empty” mood
• Feelings of hopelessness or pessimism
• Irritability
• Feelings of guilt, worthlessness, or helplessness
• Loss of interest or pleasure in hobbies and activities
• Decreased energy or fatigue
• Moving or talking more slowly
• Feeling restless or having trouble sitting still
• Difficulty concentrating, remembering, or making decisions
• Difficulty sleeping, early morning awakening, or oversleeping
• Appetite and/or weight changes
• Thoughts of death or suicide or suicide attempts
• Aches or pains, headaches, cramps, or digestive problems without a clear physical cause and/or that do not ease even 

with treatment



Canadian Institutes of 
Health Research. 

Accessed August 11, 
2021. https://cihr-irsc.gc.ca



Sex, Gender, and AD Risks



Disparities

• 2/3 of Americans with AD are women 15

• 2/3 of dementia caregivers are also women15



Cortisol & Brain health

Cortisol
• Immediate and prolonged response 

differs by sex
• Poor memory
• Reduced plasticity
• Increased cell death in the 

hippocampus
• Risk for dementia and Alzheimer’s 

disease

Pascoe, et al., Trends in Endocrinology and Metabolism, 2020



Stress Response 

Sympathetic Nervous System
“Fight, Flight or Freeze”
• Adrenalin
• Heart rate
• Blood pressure
• Breathing rate
• Muscle tension
• Memory/concentration difficulties



Relaxation Response

Parasympathetic
“Rest and Digest”
• Adrenalin
• Heart rate
• Blood pressure
• Breathing rate
• Muscle tension
• Memory/concentration difficulties

“The Relaxation Response is an 
inborn, anti-stress capacity” 

Herbert Benson, MD



Movement Break







Chow et al, Nature Reviews Endocrinology 2022









Treatments

• MHT for those w/ VMS
• or GSM
• (in those w/o Estrogen dependent CA or CVD)

• CBT for depression, anxiety.
• Fezolinetant is a neurokinin 3 (NK3) receptor antagonist indicated for the 

treatment of moderate to severe vasomotor symptoms due to menopause. 
(approved in US in May 2023)

• Gabapentin, SSRI, venlafaxine- avoid paroxetine, as may worsen brain fog.



Stress

• Meditation
• Lower blood cortisol and inflammation markers
• Reduced self-reported stress
• Lower BP
• Improved concentration
• More positive self-regard

Pascoe, et al., Trends in Endocrinology and Metabolism, 2020





Promoting Resilience

• Ask about stress
• Have community resources ready
• Exercise
• Meditation
• Destigmatize
• Support resources 
https://www.nhs.uk/conditions/menopause/
https://www.nia.nih.gov/health/menopause/what-menopause

https://www.nhs.uk/conditions/menopause/
https://www.nia.nih.gov/health/menopause/what-menopause


Shared Medical Appointments

Shared Medical Appointment Benefits



Cognitive Checklist/Plan

Labs: B12 + TSH, routine studies
Screen questions: EtOH, SUD + depression
Meds: Benzos, Ambien, oxybutynin, benadryl

Other: Sleep apnea + hearing loss/cataracts/sensory 
challenges/hormones
Imaging: MRI with hippocampal volumes as appropriate
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Brain Health Rx
Medications: deprescribe/avoid sedating 
and anticholinergic.
Contributing Conditions: Sleep apnea, 
hearing loss, poor vision, depression, frailty.
Exercise: >150 min/week aerobic 
& strength training twice/week.
Stress Resilience/Mindfulness-try HealthyMinds
https://hminnovations.org/meditation-app
Cognitive & Social engagement
Nutrition Mediterranean/ MIND/ WFPF
Alcohol: Limiting 0-1 drinks, no smoking/drugs
Blood pressure SBP <120
Lipids LDL <70 if prior TIA or stroke
Blood Sugar A1c < 5.6 w/o DM, <7 w/ DM2

https://hminnovations.org/meditation-app


Menopause, MHT and Brain Health
• ApoE is the most common genetic risk for LOAD.
• Having ApoE4 increases risk 4-10 times (1 v 2copies) higher in white 

women compared to men age 65-75. Also shifts risk curve 5-10 
years earlier

• Association differs based on ancestry w/decreasing effect: East Asian, 
non-Hispanic White, non-Hispanic Black, and Hispanic individuals doi:10.1001/jamaneurol.2023.3599

• ?Window of opportunity:
• MHT shows clear cognitive benefit in women with early (<44) 

menopause
• WHI (initiated after menopause >65) demonstrated negative 

outcomes for CVD, AD, all cause mort.
• MHT is not currently recommended for AD prevention or cognition 

preservation in women of menopausal age
• Personalized approach/window of opportunity including: age, 

menopausal stage, comorbidities & symptoms
• Little known about Gender-affirming Hormone Therapy and long-

term cognitive health (area of needed research)

The Aging Brain: risk factors and interventions for long term brain health in women Caldwell & Isenberg 
CO-OBGYN 2023





Women’s Brain Health Program

The Women's Brain Health Program serves 
to help women experiencing mid-life cognitive 
changes or family history of AD.
• Launched August 2022
• Co-located with Center for Healthy Aging at 

Cherry Hill

Community Education & Impact
• Teaching Kitchen Collaborative, Innovator 

Member https://teachingkitchens.org/
• AARTH https://www.aarth.org/
• National conference presentations
• HKHL https://www.gaplesinstitute.org/

https://teachingkitchens.org/
https://www.aarth.org/
https://www.gaplesinstitute.org/

