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OBJECTIVES

1. DESCRIBE THE PHYSIOLOGICAL CHANGES THAT OCCUR DURING MENOPAUSE. 

2. NAME COMMON SYMPTOMS WOMEN EXPERIENCE DURING THE MENOPAUSAL TRANSITION, 
INCLUDING THE HEALTH RISKS THAT ARE ASSOCIATED. 

3. RECOGNIZE THE NUTRITIONAL NEEDS OF A MIDLIFE WOMAN. 



PHYSIOLOGY: THE 
BASICS
▪ FEMALES ARE BORN WITH ALL THE OOCYTES THEY WILL 

EVER HAVE WHICH IS APPROXIMATELY ONE MILLION 
FOLLICLES

▪ FOLLICULAR LOSS OCCURS BEFORE A FEMALE IS EVEN 
BORN

▪ AS FOLLICULAR NUMBER DECREASES, THERE IS 
REDUCED INHIBIN-B RELEASE � UPREGULATION IN FSH 
SECRETION FROM THE PITUITARY � INCREASED E2 
PRODUCTION FROM THE OVARIES… UNTIL THE OVARIES 
“BURN OUT” = MENOPAUSE 



TERMINOLOGY
• EARLY MENOPAUSE AND LATE MENOPAUSE

• USED TO DESCRIBE MENOPAUSE THAT OCCURS EARLIER OR LATER THAN WITHIN THE 
NORMAL RANGE OF AGES (FMP BEFORE 45 OR FMP AFTER 54)

• EARLY POST-MENOPAUSE AND LATE POST-MENOPAUSE

• EARLY IF THEY ARE WITHIN 8 YEARS OF THEIR FMP, OTHERWISE LATE

• MENOPAUSE TRANSITION

• TIME BEFORE THE FMP WHEN THE MENSTRUAL CYCLE BECOMES VARIABLE OR OTHER 
MENOPAUSE-RELATED SYMPTOMS BEGIN

• PERIMENOPAUSE – “AROUND MENOPAUSE”
• ONSET OF INTERMENSTRUAL CYCLE IRREGULARITIES OR OTHER MENOPAUSE-RELATED 

SYMPTOMS AND EXTENDS BEYOND THE FMP TO INCLUDE THE 12 MONTHS AFTER 
MENOPAUSE

• ENCOMPASSES 1 YEAR LONGER THAN MENOPAUSE TRANSITION 
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WHY SHOULD YOU CARE?

• BY 2031, ABOUT 1.2 BILLION WOMEN GLOBALLY WILL HAVE REACHED MENOPAUSE

• ASSOCIATED WITH ELEVATED CARDIOVASCULAR RISK 

• UNTREATED SYMPTOMS HAVE BEEN ASSOCIATED WITH HIGHER HEALTHCARE COSTS, 
NEGATIVE EFFECTS ON QUALITY OF LIFE, AND ADVERSE EFFECTS FOR WOMEN IN THE 
WORKPLACE

• WE TALK TO TEENAGERS ABOUT PUBERTY BUT RARELY MENTION MENOPAUSE TO 
MIDDLE-AGED WOMEN 



COMMON SYMPTOMS

• VASOMOTOR SYMPTOMS

• GENITOURINARY SYMPTOMS

• MOOD DISTURBANCES

• COGNITIVE CHANGES

• SKIN AND HAIR CHANGES

• DIFFICULTY SLEEPING

• CHANGES IN LIBIDO

• HEADACHES

• WEIGHT GAIN

• ARTHRALGIAS

*not all symptoms are related to hormone changes; some are age 
related



VASOMOTOR SYMPTOMS

• AKA – HOT FLASHES, HOT FLUSHES, AND NIGHT SWEATS

• “THE HALLMARK OF MENOPAUSE”

• TRANSIENT SENSATION OF HEAT, FLUSHING, AND SWEATING

• SOME MAY DESCRIBE THIS AS “SEVERE ANXIETY” OR “PANIC ATTACKS”

• 80% OF WOMEN WITH MEDIAN DURATION OF 7.4 YEARS

• THESE LEAD TO OTHER ISSUES – SLEEP, MOOD, CARDIOVASCULAR, BONE

• NOT ALL VMS SYMPTOMS ARE HORMONE RELATED



GENITOURINARY SYNDROME OF 
MENOPAUSE

• VAGINAL DRYNESS

• PRURITUS

• BURNING

• DYSPAREUNIA

• URINARY URGENCY

• FREQUENT URINARY TRACT INFECTIONS

• AFFECTS MORE THAN 50% OF WOMEN 
DURING THE MENOPAUSAL TRANSITION AND 
27-84% OF WOMEN EXPERIENCE ISSUES 
POSTMENOPAUSAL 



BODY CHANGES

• “I JUST DON’T FEEL LIKE MYSELF”

• WEIGHT GAIN – AVERAGE OF 5-7 POUNDS

• CHANGE IN BODY WEIGHT COMPOSITION – FROM PEAR TO APPLE

• CHANGE IN BASAL METABOLIC RATE OF UP TO 250–300 KCAL PER DAY



Marlatt KL, Pitynski-Miller DR, Gavin KM, Moreau KL, Melanson EL, Santoro N, Kohrt WM. Body composition and cardiometabolic health across the 
menopause transition. Obesity (Silver Spring). 2022 Jan;30(1):14-27. doi: 10.1002/oby.23289. PMID: 34932890; PMCID: PMC8972960.



INSULIN SENSITIVITY AND GLUCOSE 
TOLERANCE 

• MIXED EVIDENCE ON ASSOCIATION BETWEEN MENOPAUSE AND DIABETES

• MULTIPLE STUDIES HAVE SHOWN NO ASSOCIATION BETWEEN NATURAL MENOPAUSE AND 
DIABETES6,7,8 

• SWAN STUDY DID SHOW INCREASE IN METABOLIC SYNDROME 2/2 TO LIPIDS

• SEVERAL STUDIES HAVE ALSO SHOWN THAT HORMONE THERAPY REDUCES THE RISK OF 
DEVELOPING DMII11-13

• NOT AS CLEAR AS WE WOULD LIKE FOR IT TO BE

• WHAT WE DO KNOW: 
• ESTROGEN � PERIPHERAL FAT DISTRIBUTION, IMPROVES INSULIN SENSITIVITY9

• INCREASED BMI, AS WELL AS INCREASED ABDOMINAL ADIPOSITY, ARE STRONGLY 
LINKED TO INSULIN RESISTANCE, DMII, AND CVD10



DYSLIPIDEMIA

• “FROM PEAR TO APPLE” – INCREASE IN ABDOMINAL FAT LEADS TO CHANGES IN LIPIDS 

• FEMALE HORMONES, PRIMARILY ESTROGEN, MAY BE PROTECTIVE AGAINST DYSLIPIDEMIA 

• SWAN STUDY: DRASTIC INCREASE IN TOTAL CHOLESTEROL, LDL-C, AND 
APOLIPOPROTEIN B WITHIN 1 YEAR INTERVAL SURROUNDING FMP. 14

• ELEVATIONS IN LDL-C AND TRIGLYCERIDES LEADS TO GREATER RISK OF CAROTID PLAQUE 
AND THE ATHEROSCLEROTIC PROCESS



SLEEP DISRUPTIONS

• SWAN: MORE SLEEP DISTURBANCES AS THEY PROGRESS THROUGH THE MENOPAUSAL 
STAGES

• INCREASES FROM 16-42% PREMENOPAUSE, TO 39-47% IN PERIMENOPAUSE AND 
35-60% IN POSTMENOPAUSE 15

• INDEPENDENT OF VASOMOTOR SYMPTOMS

• SLEEP DISTURBANCE � CHANGES IN HUNGER AND APPETITE � METABOLIC ABNORMALITIES

• THEREFORE, WOMEN WHO EXPERIENCE WORSE SLEEP DISRUPTIONS MAY EXPERIENCE 
MORE WEIGHT GAIN AND ABDOMINAL FAT



CARDIOVASCULAR DISEASE

• LEADING CAUSE OF MORTALITY IN POSTMENOPAUSAL WOMEN

• THE LOSS OF ESTROGEN LIKELY INCREASES THE RISK OF CVD

• RISK FACTORS INCLUDE VASCULAR DYSFUNCTION, HYPERTENSION, AND CARDIAC 
DYSFUNCTION 



VASCULAR DYSFUNCTION3

• AS PEOPLE AGE, THERE IS INCREASED OXIDATIVE 
STRESS AND INFLAMMATION LEADING TO REDUCED 
NITRIC OXIDE 

• NITRIC OXIDE SYNTHASE IS ALSO IMPAIRED 
FURTHER REDUCING NO BIOAVAILABILITY 

• ENDOTHELIAL DYSFUNCTION AND ARTERIAL 
STIFFENING 

• VASCULAR FUNCTION APPEARS TO BE PRESERVED 
UNTIL MENOPAUSE WHEN ESTROGEN IS LOSS 

Preservation of Vascular Endothelial Function in Late-Onset 
Postmenopausal Women



HYPERTENSION

• INCIDENCE INCREASES WITH AGE

• BUT THE AGE-RELATED INCREASES ARE MORE RAPID IN WOMEN AND CORRELATED WITH 
MENOPAUSE

• MULTIFACTORIAL – WEIGHT GAIN, METABOLIC SYNDROME, ENDOTHELIAL DYSFUNCTION, 
ARTERIAL STIFFNESS 



CARDIAC DYSFUNCTION3

• THE PREVIOUSLY MENTIONED CHANGES 
CAN LEAD TO STRESS ON THE HEART

• MAJORITY CAUSED BY OVERALL INCREASE 
IN AFTERLOAD AND WORK NEEDED TO 
PREFORM BY THE LEFT VENTRICLE � 
DIASTOLIC DYSFUNCTION � HFPEF

https://cards.rxexplained.com/2021/11/12/preload-and-afterload/



OSTEOPOROSIS1 
• IMPAIRED BONE STRENGTH THAT INCREASES 

RISK OF FRACTURE

• BONE REMODELING

• IN PREMENOPAUSAL WOMEN, THIS IS 
BALANCED

• DURING MENOPAUSE, ESTROGEN DEFICIENCY 
LEADS TO RAPID BONE RESORPTION AND THE 
PROCESS IS NO LONGER BALANCED � BONE 
LOSS AND GRADUAL BUT PROGRESSIVE 
DETERIORATION OF THE BONE ARCHITECTURE 

• RISK FACTORS, CONSEQUENCES, 
TREATMENT/PREVENTION

https://www.osteoporosis.foundation/health-professionals/about-osteoporosis/b
one-biology



SO HOW CAN WE HELP?

• LIFESTYLE INTERVENTIONS

• DIET

• EXERCISE

• THE EARLIER, THE BETTER

• MEDICATION



PROTEIN

• 1-1.2 G/KG OF BODY WEIGHT

• NEEDS TO BE COMBINED WITH REGULAR EXERCISE

• ESSENTIAL FOR INCREASING AND MAINTAINING SKELETAL MUSCLE



CARBOHYDRATES
• 120G

• CHOICES SHOULD BE RICH IN VEGETABLE FIBERS, VITAMIN, AND MINERALS

• ADDED SUGAR INTAKE SHOULD BE NO MORE THAN 10% OF THE DAILY ENERGY 
INTAKE 

• LOW GLYCEMIC INDEX, FIBER RICH = PROTECTIVE HEALTH EFFECTS 
• DECREASES RISK OF CVD, INTESTINAL MALIGNANCIES, AND DMII

• FIBER IS KING (ACTUALLY, QUEEN)
• SATIATING

• CHANGES INTESTINAL FLORA � DECREASES RISK OF METABOLIC SYNDROME

• MAY EVEN EFFECT ESTROGEN METABOLISM, SLOWING THE DEVELOPMENT OF 
SYMPTOMS FROM ESTROGEN DEFICIENCY 



FAT

• QUALITY OF FATTY ACIDS IN THE DIET > TOTAL AMOUNT 

• REPLACE SATURATED FATTY ACIDS WITH POLYUNSATURATED FATTY ACIDS

• EMPHASIZE THE IMPORTANCE OF DIETARY INTAKE OF OMEGA-3 FATTY ACIDS



VITAMIN D

• FAT SOLUBLE VITAMIN FOUND IN EGG YOLKS, 
DAIRY PRODUCTS, OILY FISH

• ESSENTIAL FOR ABSORPTION OF CALCIUM; 
THEREFORE, ESSENTIAL FOR BONE HEALTH

• OSTEOPOROSIS TREATMENT IS ONLY 
EFFECTIVE WITH ADEQUATE VITAMIN D (WITH 
OR WITHOUT SUPPLEMENTATION)

• RECOMMENDED DIETARY ALLOWANCE – 
600 IU UNTIL 70 YEARS OLD THEN 800 IU Spyksma, Eva & Alexandridou, Anastasia & Mai, Knut & Volmer, Dietrich & Stokes, 

Caroline. (2024). An Overview of Different Vitamin D Compounds in the Setting of 
Adiposity. Nutrients. 16. 231. 10.3390/nu16020231. 



CALCIUM

• MOST ABUNDANT MINERAL IN THE HUMAN BODY 

• NEEDS CHANGE THROUGHOUT A WOMAN’S LIFE

• INCREASE DURING TEEN YEARS, FALL DURING REPRODUCTIVE YEARS, AND RISE AGAIN 
AROUND MENOPAUSE (DECREASED INTESTINAL ABSORPTION, VITAMIN D DEFICIENCY)

• MOST CALCIUM REQUIREMENTS CAN BE MET WITH DIET ALONE

• DAIRY PRODUCTS, FOOD SUPPLEMENTED WITH CALCIUM

• RECOMMENDED DIETARY ALLOWANCE OF 1200 MG/D



VITAMIN C
• NECESSARY FOR COLLAGEN FORMATION AND TISSUE REPAIR 
• ALSO PLAYS IMPORTANT ROLE IN METABOLISM, IMMUNE FUNCTION, AND PRESERVATION OF 

VESSEL INTEGRITY 
• SUPPLEMENTATION OFTEN NOT NECESSARY 
• RECOMMENDED DIETARY ALLOWANCE IS 75 MG

• FRUITS AND VEGETABLES

• PEPPERS

• CITRUS FRUITS

• SAUERKRAUT



B VITAMINS
• THIAMIN, RIBOFLAVIN, NIACIN, PANTOTHENIC 

ACID, PYRIDOXINE, FOLIC ACID, AND 
CYANCOBALAMIN

• COFACTORS FOR ENZYMES THAT PLAY A HUGE 
ROLE IN THE METABOLISM OF CARBOHYDRATES, 
FATS, AND PROTEINS

• ALSO IMPORTANT FOR A REGULAR FUNCTIONING 
NERVOUS SYSTEM

• B VITAMINS CAN LOWER HOMOCYSTEINE LEVELS, 
REDUCING THE RISK OF STROKE AS WELL AS 
OSTEOPOROSIS AND RISK OF BONE FRACTURES Godoy Parejo, Carlos & Deng, Chunhao & Zhang, Yumeng & Liu, Weiwei 

& Chen, Guokai. (2020). Roles of vitamins in stem cells. Cellular and 
Molecular Life Sciences. 77. 10.1007/s00018-019-03352-6. 



EXERCISE

• MULTIPLE BENEFITS

• SLEEP, MOOD, CHRONIC DISEASE, BONE HEALTH

• DIET + EXERCISE = GREATEST WEIGHT AND FAT MASS LOSS 

• AT LEAST 150 MIN/WK

• AEROBIC + RESISTANCE TRAINING 



RESOURCES

• THE MENOPAUSE SOCIETY - 
HTTPS://MENOPAUSE.ORG/

• DR. JEN GUNTER 

• DR. MARY CLAIRE HAVER

• HOW TO BALANCE YOUR HORMONES: WHAT YOUR 
DOCTOR ISN’T TELLING YOU ABOUT MENOPAUSE - 
THE MEL ROBBINS PODCAST WITH DR. JEN 
GUNTER MD

https://menopause.org/
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