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The Body on Menopause: 
What Everyone Needs to 
Know

Elizabeth Ward, MS, RDN, Hillary Wright, M.Ed, RDN, LDN

Co-authors, The Menopause Diet Plan, A Natural Guide to 
Managing Hormones, Health, and Happiness 

Learning 
Objectives 

• Describe the three main stages of the menopause 
transition (MT).

• Recognize the role of changing hormone levels in the 
development of chronic health conditions associated with 
menopause.

• Apply the principles of a balanced diet, dietary 
supplements, physical activity, and other beneficial lifestyle 
habits during the MT and afterwards to reduce the risk for 
chronic disease in women. 

What is Menopause?

Menopause is the cessation of menstruation.  

Loss of ovarian follicles reduces the production of 
estradiol in the ovaries.

Estradiol is the most biologically active form of 
estrogen.

The 
Menopause 

Transition 
(MT) 

Perimenopause: Lasts an average of 
4 years but can last up to 10.

Menopause: 12 consecutive months 
without a menstrual period. 

Post-menopause: All the time after 
menopause. 

Women can live 30% to 40% 
of their lives in a post-
menopausal state. 

Perimenopause

Associated with shifts in estrogen and other sex hormones.

Estrogen receptors are found in the heart, brain, bone, breast, colon, 
and nearly every other tissue in the body, including those in joints.

As estrogen levels begin to fluctuate, then drop, women experience 
a a variety of physical and psychological changes. 
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Symptoms of 
Perimenopause

• Weight gain, especially in the belly

• Irregular periods 

• Mood swings/depression/anxiety 

• Hot flashes/night sweats

• Sleep disturbances

• Vaginal dryness

• Constipation and bloating 

How 
Estrogen 
Loss 
Influences 
Health

Changes body composition 

• cardiovascular disease (heart 
disease, stroke, hypertension)

• osteoporosis
• osteoarthritis 
• type 2 diabetes
• cognitive issues 

Increases risk for:

Factors 
Affecting Age 

at Menopause

Average age in US: 51 years

These factors can hasten menopause:

• Smoking: (1 to 2 years earlier + shorter 
menopause)

• Body Mass Index (low and high)

• Alcohol intake

• History of shorter menstrual cycles (less than 5 
days)

https://www.ahajournals.org/doi/10.1161/CIR.0000000000000912; 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3285482/; https://pubmed.ncbi.nlm.nih.gov/30481189/

Testing for Perimenopause
Testing blood hormone levels is usually pointless.
 Hormone levels fluctuate.

When is it appropriate to test hormone levels? 

When periods stop early.
When thyroid disorders are suspected - they can mimic menopause.

Premature 
Menopause 

• Approximately 10% of women experience 
menopause before 45.

• Primary Ovarian Insufficiency (POI)
• Women under 40 with no periods or 

occasional periods and fewer eggs in their 
ovaries. 

• Prevalence is about 1%.
• Surgical removal of both ovaries
• Drug or radiation therapies that damage the 

ovaries, essentially causing menopause 

https://academic.oup.com/humrep/article/31/5/926/174961
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Weight Gain In 
Perimenopause

7 8

9 10

11 12



3/20/2022

3

Midlife Weight Gain in Women

• Women gain an average of 1.5 pounds a year during their 40s and 50s, 
regardless of race or ethnicity. 

• About 66% women ages 40-60 are overweight, and almost 33% are obese. 

• However, it’s not easy to separate the effects of menopause from aging.

https://www.cdc.gov/nchs/data/databriefs/db219.pdf; https://www.mayoclinicproceedings.org/article/S0025-6196(17)30602-X/pdf

https://pubmed.ncbi.nlm.nih.gov/26633046/

Study of Women’s Health Across the Nation (SWAN)
3,000 ethnically-diverse women in the U.S. 
18 years of data, including 10 years after final menstrual period
Body composition measured with dual-energy absorptiometry (DXA) 

https://insight.jci.org/articles/view/124865#T2

Body 
Composition 
and Weight  

Results:

At the start of the menopause transition, the rate 
of fat gain doubled, and lean mass declined

Changes persisted until 2 years after the final 
menstrual period

Overall, total body weight increased linearly 
throughout premenopause

https://insight.jci.org/articles/view/124865#T2

Midlife Weight Gain and Belly Fat 

Body shape depends on genetics, hormones, motherhood, and 
smoking. 
Women may become less physically active with age, causing 

abdominal weight gain. 
Extra belly fat contributes to inflammation, which contributes 

to further muscle loss. 
End result: less muscle and more fat. 

https://europepmc.org/article/med/29224095; https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-7807-9

Visceral Fat 

• Fat found beneath the abdominal wall, surrounding internal organs and in 
the omentum, a flap of tissue under abdominal muscles. 

• All fat cells, and particularly visceral fat cells:
• produce inflammatory cytokines, increasing low-level inflammation

and the risk of CVD and other chronic illness
• play a role in the production of angiotensin, which causes blood vessel 

constriction and higher blood pressure

Measuring Visceral Fat 

• CT scans and MRIs are the most precise ways to measure visceral fat  - and the 
least practical. 

• C-reactive protein (CRP) correlates with visceral fat levels.  

• Waist circumference (WC) could be just as important, if not more, in people with a 
lower BMI.

• In women, a waist circumference of ≥ 35 inches (90 cm) signals excess visceral 
fat

https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.107.710509
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• Recommends measuring WC at clinical encounters and accepting it as a “vital sign.”

• WC is more likely to signify visceral adiposity and increased cardiometabolic risk, 
particularly in older adults. 

• The combination of BMI and WC identifies those at high risk from abdominal fat 
better than either measure alone.

Consequences of Excess Weight and Visceral Fat

Insulin resistance and type 2 diabetes

Cardiovascular disease (increased blood pressure, blood lipids, and heart 
attack)

Osteoarthritis  

Greater disability and lower quality of life 

Weight 
Control 
Solutions 
for Midlife 
Women 

Realistic goals around weight management

Balanced, slightly hypocaloric eating plan that accounts for 
food preferences and culture and benefits health in the long 
run.

Encourage moving more during the day as well as regular 
exercise.

Discourage repeated low-calorie dieting as it is associated 
with: 

•Bone and muscle tissue loss 
•Binge eating
•Depression and anxiety
•Shame for failing to lose weight and keep it off 

Perimenopausal Eating Disorders 
• Perimenopause may present challenges to a woman’s feelings about 

her body. 

• Severely restricting calories and other forms of disordered eating is a 
way to exert control. 

The majority of women with midlife eating disorders are not in 
treatment. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5690315/ ; https://pubmed.ncbi.nlm.nih.gov/31264039/ (abstract)

Perimenopause and 
Type 2 Diabetes 

Estrogen and Insulin 
Resistance 

• Some evidence that menopause increases the 
risk for type 2 diabetes. 

• Excess calorie intake and overweight can result 
in chronically elevated blood insulin, triggering 
“calorie-storing.”

• During perimenopause and after, the abdomen 
is the preferred storage site for excess glucose. 

Image courtesy of cell.com
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Type 2 Diabetes 

• More than 34 million Americans (about 1 in 10); 90-95% of cases are type 
2.

• Diabetes increases the risk of CVD, MI, stroke, eye, kidney and nerve 
damage, sleep apnea, and dementia. 

• As well as risk of cancer, particularly liver, pancreatic, colorectal, 
endometrial, breast, and bladder cancer. 

• Diabetes is a stronger risk factor for CVD mortality in women than in men.
https://pubmed.ncbi.nlm.nih.gov/30314563/; https://onlinelibrary.wiley.com/doi/abs/10.1002/dmrr.2887; https://diabetesatlas.org;  
https://www.cdc.gov/diabetes/basics/type2.html; https://www.cdc.gov/diabetes/basics/prediabetes.htmlMD Anderson Cancer Center Diabetes and 
Cancer: What You Should know

Prediabetes/Impaired Glucose Tolerance (IGT)

• Glucose levels above normal, but below the diagnostic level for diabetes.

• In 2019, 96 million Americans were estimated to have prediabetes 
(about 38% of all US adults); ~ 19% reported being told they had 
prediabetes by a healthcare professional.

• Likely to progress to overt type 2 diabetes in about 25% of people within 3 
to 5 years  70% will develop type 2 within their lifetime. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6507173/#CR7

Health Risks 
Associated 

with 
Prediabetes

Heart disease

Stroke

Permanent loss of beta cell 
function

https://www.cdc.gov/diabetes/basics/prediabetes.html

Who Should Be Screened for Type 2 Diabetes? 

People who:
• Exercise less than 3 times a week
• Have overweight or obesity 
• Are over age 45 
• Have prediabetes 
• Have first-degree relative(s) with type 2 diabetes 
• Are of high-risk race or ethnicity (African American, Latino, Native American, 

Asian American, Pacific Islander) 
• Have a history of gestational diabetes 

https://www.cdc.gov/diabetes/basics/risk-factors.html

*https://www.cdc.gov/diabetes/basics/getting-tested.html

Preventing Type 2 Diabetes
• Diabetes Prevention Program (DPP) study compared diet/lifestyle intervention to 

treatment with metformin (27 centers, 1079 participants, 45% ethnic/racial 
minorities.) 

People who lost 7% to 10% of their body weight + at least 150 minutes of 
moderate physical activity weekly: 58% less likely to develop type 2 diabetes 
in 3 years compared to no intervention.

• Metformin only group: 
31% less likely to develop diabetes as compared to no intervention.

• 10-yr f/u DPP Outcomes Study: participants remained 1/3 less likely to develop 
DM 10 years later vs. placebo group; those who developed DM delayed onset by 
about 4 years.

https://www.niddk.nih.gov/about-niddk/research-areas/diabetes/diabetes-prevention-program-dpp

https://www.cdc.gov/diabetes/data/statistics-report/prevalence-of-prediabetes.html#:~:text=Among%20US%20adults%20aged%2018%20years%20or%20older%2C%20age%2Dadjusted,levels%20(Appendix%20Table%205).

https://www.cdc.gov/diabetes/prevention/research-behind-ndpp.htm
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Perimenopause and 
Gut Health

Perimenopause and Gut Health 

• We coexist with trillions of microorganisms, known collectively as the 
microbiome.

• Microbiome comprises 1% to 3% of our entire body mass. 

• Most microbes are bacteria and most of them live in the gut. 

• Gut microbes are not a part of the body but are just as vital as organs.

http://dx.plos.org/10.1371/journal.pbio.1002533

By-products of Gut Bacteria 
• Vitamins:

• folate
• thiamine
• riboflavin
• biotin
• pantothenic acid
• vitamin K

• Short chain fatty acids (SCFA):
• provide energy for colonocytes 
• lower the pH to limit the growth of pathogenic bacteria
• increase the body’s absorption of calcium and magnesium in the colon 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4855267/; https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4839080/ ; 
https://academic.oup.com/advances/article/10/4/576/5476417; https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3144392/; https://www.mdpi.com/2072-
6643/5/4/1417/htm

Perimenopause and Gut Health

• The gut microbial community (commensal microbes) acquired within the first 3 
years of life remains fairly stable for the duration of life. 

• But the community is dynamic and can be affected by diet, travel, antibiotic use, 
and infection.

• Microbial diversity is a sign of resiliency and is desirable. 

• Dysbiosis is defined as a lack of diversity. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7865818/

Dysbiosis 

Often used to describe imbalances in the gut that are linked health 
conditions including:  
• Overweight and obesity
• Type 2 diabetes
• Cardiovascular disease
• High blood pressure
• Liver disease
• Inflammatory Bowel Disease (IBD)
• Irritable Bowel Disease (IBS) 
• Colorectal cancer 
• Infection 

Estrogen and Gut Function 
• Gut microbiota is a principal regulator of circulating estrogens.
• Gut microbiota regulates estrogens through secretion of β-

glucuronidase, which deconjugates estrogens into their active 
forms. (Decreased deconjugation results in reduced circulating 
estrogens).

• Dysbiosis alters estrogen metabolism in the gut, which may 
contribute to weight gain, HTN, and higher levels of insulin, 
glucose, and cholesterol.

• Reduced estrogen levels may weaken the gut barrier.
• Midlife women may experience more constipation and bloating 

as hormonal changes affect gut function. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393149/; https://microbiomejournal.biomedcentral.com/articles/10.1186/s40168-018-0587-0#ref-CR43

https://pubmed.ncbi.nlm.nih.gov/28778332/
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The Gut-Brain Axis 

• The vagus nerve is the most direct pathway of communication 
from gut to brain and brain to gut. 

• The vagus nerve is activated by gut microbes.
• The gut microbiota is increasingly regarded as being capable of 

regulating the CNS. 
• No consensus on the “perfect gut microbiome.”

https://pubs.acs.org/doi/10.1021/acschemneuro.7b00373

Probiotics and Gut Health

• Probiotics, found in food and supplements, don’t colonize the gut, but can 
have beneficial effects.

• Some fermented foods are sources of probiotic bacteria. (But not if heated 
in any way, including pasteurized.)

• Yogurt with added cultures
• Sauerkraut, kimchi 

• Probiotic dietary supplements should be used with caution, as their effects 
they are strain-specific. 

Strategies to Improve and Maintain Gut Health

• Bacteria ferment fiber in the colon.
• A diet rich in a variety of fermentable carbohydrate supports gut 

microbial diversity. 
• Fiber: 14 grams for every 1,000 calories consumed. 
• Fluid: 64 ounces a day
• Avoid probiotic supplements unless the strain has been verified as 

safe and effective for a specific problem. 
http://www.nationalacademies.org/hmd/Reports/2002/Dietary-Reference-Intakes-for-Energy-Carbohydrate-Fiber-Fat-Fatty-Acids-Cholesterol-Protein-and-Amino-
Acids.aspx

Perimenopause and Heart 
Health 

Perimenopause and Heart Disease

Heart disease (HD) is the #1 killer of women in the U.S. 

Onset of HD in women is about 10 years later than in men.

 Framingham Heart Study:

Women with higher cholesterol, higher blood pressure, and other risk factors reached 
menopause earlier, independent of smoking status. 

Women with early onset (before age 45) menopause had a greater risk for CHD and heart 
failure.

https://www.sciencedirect.com/science/article/pii/S0735109706005481?via%3Dihub; https://www.ahajournals.org/doi/10.1161/CIR.0000000000000912

Midlife 
Women 
and and 
Heart 
Disease 

Less estrogen results in:

• Stiffer blood vessels and higher blood 
pressure

• Increased LDL
• Decreased HDL 

Higher triglyceride levels (possible 
due to weight gain and overall 
diet) 
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Hot Flashes (Vasomotor Symptoms)

• Sudden onset of heat that lasts about 1 to 5 minutes.
• Result of a fluctuation in hormone levels that make the brain 

hypersensitive to minor increases in air temperature. 
• Blood flows away from the core and the brain and to the blood 

vessels in skin, which dilate and make you feel hot. 
• Sweating helps bring down core temperature. 

VMS and Heart Health: The Relationship

A growing body of literature demonstrates that VMS linked to:
• HTN
• insulin resistance and type 2 diabetes
• poorer lipid profiles
• poorer endothelial function
• reduced vagal control over the heart
• a more proinflammatory or procoagulant profile
https://www.ahajournals.org/doi/10.1161/JAHA.120.017416

• Longitudinal cohort study; 5 ethnic groups represented 
• Frequent VMS at baseline: associated with a 50% increased risk of later clinical CVD.
• Frequent VMS that persisted over time: associated with a 77% increased 

risk of later clinical CVD. 

Conclusion: 
• VMS may represent a novel, female-specific CVD risk factor.
• Women with frequent or persistent VMS warrant particular attention for 

CVD risk reduction and prevention.

https://www.ahajournals.org/doi/10.1161/JAHA.120.017416

Diet Therapy for Hot Flashes

• Balanced diet to achieve and maintain a healthy weight
• Encourage foods with isoflavones (soy foods, nuts, chickpeas), which may 

reduce hot flashes in some women
• Suggest avoiding alcohol
• Suggest limiting caffeine

More VMS have been linked to:
• Smoking
• Higher levels of anxiety and depression

Pregnancy 
Complications 
and CVD Risk 

• Women who have the following complications 
during pregnancy are more likely to develop CVD 
later in life:

• HTN
• Gestational diabetes 
• preterm delivery
• small-for-gestational-age delivery
• pregnancy loss
• placental abruption

https://www.ahajournals.org/doi/full/10.1161/CIR.0000000000000961

Midlife, Memory, 
and Mental Health
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 More than 400 African-American and White women (35-47 years old) 
followed for 14 years

 As levels of estradiol declined, women did not perform as well on memory and 
learning tests. 

 No difference in the decline between the races

Conclusion: Verbal memory declines across the menopause transition and the 
decline is independent of what’s expected with normal aging. 

Menopause and Memory Study

• BMI at baseline was 35% and increased to 52% by the end of the study. 
• BMI was significantly inversely correlated with cognitive performance.

• BMI may be used as a proxy for adverse health outcomes including 
hypertension and diabetes, known risk factors for poor cognitive aging. 

https://pubmed.ncbi.nlm.nih.gov/23836935/

Chronic Stress and Mental Health 

• Stress is necessary but is meant to be short-lived. 
• Chronic stress overexposes the body to cortisol and adrenaline.
• Adrenaline increases heart rate; elevates blood pressure.
• Cortisol increases blood glucose and makes the digestive system 

sluggish. 
• Higher blood levels of cortisol are linked to lower brain volume. A 

reduced brain volume is linked to memory problems.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6260201/

Midlife and Mental Health 

The menopause transition is considered a time of increased vulnerability for 
stress, anxiety, and depression. 
In addition to menopause symptoms, women may also be dealing with:

• health problems, such as HTN, cancer, type 2 diabetes 
• aging parents and death of parents and/or siblings 
• children living at home 
• children heading off to college
• financial concerns
• divorce or separation  
• loss of their sense of self 

Perimenopause and Bone 
Health 

Bone Health

• Women gradually lose bone mass after age 30. 

• Most bone tissue loss occurs in the first 5 years after menopause then continues 
at a slower pace after that.

• Of the estimated 10M Americans with osteoporosis, about 80% are women. 

Many more have low bone density from declining estrogen levels. 

https://cdn.nof.org/wp-content/uploads/2015/12/Osteoporosis-Fast-Facts.pdf; https://pubmed.ncbi.nlm.nih.gov/24771492/; 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4139057/
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Risk Factors 
for 
Osteoporosis

Poor diet, particularly low calcium and vitamin D intake

Caucasian or Asian descent

Small body frame

Certain conditions, including diabetes, IBS, kidney disease

Certain medications (such as long term use of steroids, 
hormone blocking therapies and proton pump inhibitors)

Sedentary lifestyle

Strategies for Bone Health 

• Balanced diet with adequate energy and protein 
• Calcium: 1,200 mg/day
• Vitamin D: 15 mcg (600 IU)/day
• Magnesium: 320 mg/day
• Vitamin K: 90 mcg/day
• Vitamin C: 75 mg/day (+35 mg for smokers)
• Regular weight-bearing physical activity
• Don’t smoke (it decreases estrogen levels, etc.)  

Perimenopause and 
Skeletal Muscle Mass

Perimenopause and Muscle Mass 

Age causes muscle tissue loss.
Declining estrogen levels accelerate loss and make it harder to produce 

new muscle tissue.
Estrogen reduces inflammation in skeletal muscle which causes a drop in 

muscle mass, strength, and function.
As estrogen levels decline, fat accumulation in muscle tissue increases.
A decline in muscle tissue may contribute to insulin resistance. 

Diet and Skeletal 
Muscle

• Older women can make as much 
muscle, but they require more protein. 

• The European Society for Clinical and 
Economic Aspects of Osteoporosis, 
Osteoarthritis, and Musculoskeletal 
Diseases (ESCEO):

• Women over age 50: 1.0 - 1.2 
grams of protein/kg of body 
weight daily 

• Example: A 150-pound woman 
would need 68 to 81 grams of 
protein daily, or about 23 grams 
more protein than the US RDA 
suggests.

https://academic.oup.com/advances/article/9/3/171/4964951; 
https://pubmed.ncbi.nlm.nih.gov/25082206/

Protein Quality

• Animal foods provide indispensable amino acids (IAA), including 
leucine, to build and repair muscle tissue.

• Soy, quinoa, buckwheat, and pistachios are the only plant foods with 
sufficient IAA.

• Limited source of IAAs limits muscle mass and strength and has a 
negative effect on bone health. 
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Protein: Quality Matters

Food
Chicken breast, 4 oz. cooked
Tuna, canned, drained, 4 oz.
Pork tenderloin, 4 oz., cooked
Greek yogurt, plain, nonfat, 1 cup
Tofu, firm, 4 oz. 
Lentils, ½ cup, cooked
Almonds (1/4 cup, whole)
Pistachios (1/4 cup, shelled)
*Goal: ≥ 4.5 grams daily

Protein (grams)       Leucine (grams)*
36 2.7
33 1.7
29 2.7
22 2.2
13 .9
9 .7
6 .4
6 .5

Strategies for Maintaining Skeletal Muscle Mass

Adequate high-quality protein intake + resistance training = preserves muscle and 
promotes muscle synthesis

ESCEO: 20 - 25 grams protein at every meal

At least 150 minutes (2½ hours) aerobic exercise per week

Resistance training: 2 times weekly or more

https://health.gov/paguidelines/second -edition/; https://pubmed.ncbi.nlm.nih.gov/25082206/

What’s the Best Menopause 
Diet?  

The Pittsburgh Women’s Healthy Lifestyle Project

• RCT designed to assess the effects of a diet and exercise during 
perimenopause

• 535 healthy premenopausal women 44 - 50 years
• Assessment-only group (Control)
• Intervention group: 

• 5-year cognitive-behavioral program that included a hypocaloric diet 
with reduced saturated fat and cholesterol plus moderate increase in 
leisure-time physical activity. 

https://www.ahajournals.org/doi/10.1161/01.CIR.103.1.32

Results (after 54 months): 

• Assessment only group: 
• LDL increased
• Weight increased by 5 pounds
• WC did not decrease 
• Blood glucose and triglycerides increased

• Intervention group: 
• Slight increase in LDL that persisted into menopause
• WC decreased by more than 1 inch
• No weight gain (0.2 pound loss)
• Reduced triglycerides, blood pressure, blood glucose, and insulin levels
https://www.ahajournals.org/doi/10.1161/01.cir.103.1.32 
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The Pittsburgh Women’s Healthy Lifestyle Project

• Participants reduced total fat to 25%; saturated fat intake to 7%; and 
cholesterol to 100 mg or less/day.

• Average BMI at outset of study: 25
• All women were given a modest weight loss goal of 5 to 15 lb.
• Asked to follow a 1300-calorie diet until they met their goal and to 

increase weekly physical activity to 1000 to 1500 calories expended.
• 92% were white; 49% had 0 to 4 years of college; and 36% had more 

than a college education.
https://www.ahajournals.org/doi/10.1161/01.cir.103.1.32

What’s the Best Menopause Diet Plan? 

Plant-based, but not 
necessarily free of 

animal foods. 

Provides adequate 
high-quality protein, 
and other nutrients. 

Curtails refined 
carbohydrates and 
includes adequate 

fiber. 

Promotes eating 
regularly during the 
day and discourages 

it at night. 

Low in sodium and 
saturated fat. 

Swaps unhealthy 
fats for healthy 

versions. 

Supplements, as 
necessary. 

Supplements: General Recommendations
MVI can fill nutrient gaps that may result in chronic illness

• Vitamin B12 for those on proton pump inhibitors, vitamin D, etc. 

Vitamin D: There are vitamin D receptors on every cell so influence is beyond bone health.
• 15 mcg (600 IU) until age 70; 20 mcg (800 IU) or > if deficient.

Omega-3s: For those who don’t eat 8 oz fatty fish weekly (avg 250 mg DHA/EPA per day); 
• Women average just 90 mg/day of omega-3s.  
• Take high doses only under medical supervision. 

Choline: Supports liver, muscles and cell membranes/neurotransmitters. 
• Women need 425 mg daily; average only 278 mg daily. 
• Opt for choline bitartrate supplements or other choline salts.

Calcium: If dietary calcium is insufficient. 
• Over 50: 1,200 mg/day total from food and supplements. 

Thank you! 
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