
	
	

What are Alzheimer’s Disease and Dementia?

Alzheimer’s disease is the most common form of dementia (a 
group of symptoms including loss of memory, motor function 
and cognitive function due to damage/death of brain tissue) and 
accounts for 60-80% of cases. It is characterized by progressive 
loss of memory, cognition, and language, and loss of behavioral 
abilities related to activities of daily living.1 There are many differ-
ent types of dementia; each associated with specific brain abnor-
malities and symptom patterns.2 Vascular dementia (VaD), the 
second most common type of dementia after AD, is caused by a 
reduced blood supply to the brain often as a result of stroke.3 The 
most significant risk factor for VaD is high blood pressure. “There 
is growing evidence that hypertension is the most important 
modifiable vascular risk factor for development and progression 
of both cognitive decline and dementia.”4

Alzheimer’s disease (AD) is a devastating irreversible neurode-
generative disease that attacks the brain’s neurons, or nerve 
cells. The disease is named after Alois Alzheimer, the German 

doctor who first described 
the brain disease in 1906.5 
Alzheimer’s disease is a major 
public health threat as it cur-
rently affects 1 in 9 Americans 
over age 65 (11%) and 50% 
of Americans over age 85.6 
Younger-onset Alzheimer’s, 
also known as early onset, 
affects people who are 
younger than 65 and accounts 

for 5% of all people with AD.1 Women are more likely to develop 
AD than men, with women accounting for almost two-thirds of 
Americans with the disease.3 

Alzheimer’s is one of the top ten causes of death in the United 
States; however, it is the only disease among these that cur-
rently cannot be prevented, slowed or cured.3 In 2015, 5.3 mil-
lion Americans were diagnosed with AD, a number projected 
to increase to 7.1 million by 2025 and 13.8 million by 2050.3 As 
of 2015, 46.8 million people around the world were living with 
dementia.7 The prevalence of AD and other types of dementia 
continues to rise and the trend will likely continue as average life 
expectancy increases. 

In addition to being a major public health issue, the disease is a 
tremendous worldwide economic burden, costing $818 billion in 
2015.7 Currently, AD and other dementias are most common in 
Western Europe, followed by North America, and are least com-
mon in Sub-Saharan Africa.6 Concern or fear of developing AD 
seems to increase with prevalence. A 2011 MetLife® Foundation 
telephone survey revealed that American adults feared develop-
ing AD more than any other disease, second only to cancer,8 
while a 2013 YouGov® survey found people 60 years of age and 
older feared developing AD or dementia more than any other 
chronic condition including cancer.2

Despite the increase in prevalence worldwide, current estimates 
suggest that the incidence of dementia may be on the decline in 
the Western world and in high-income countries due to better 
cerebrovascular care and enhanced brain health;9 a trend that 
has been observed by researchers involved with the Framingham 
Heart Study. Over the past 30 years, the incidence of dementia 
has decreased among study participants. The researchers write 
that “risk reduction was observed only among persons who 
had at least a high school diploma…The prevalence of most 
vascular risk factors (except obesity and diabetes) and the risk of 
dementia associated with stroke, atrial fibrillation, or heart failure 
have decreased over time, but none of these trends completely 
explain the decrease in the incidence of dementia.”10

What Happens to the Aging Brain?  

Aging causes changes to the brain’s size and vasculature, as well 
as to perception and understanding. The brain’s weight declines 
at a rate of approximately 5% per decade, beginning at age 40. 
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Dear WH Members,

by the time you read this my term as DPG Chair will be done. It was a very 
exciting year! I believe we made great strides in strengthening our reach 
and our resources. Through every webinar, forum conversation, publication, 
tweet and post I learned something new – and hope you did, too.

This final Women’s Health report of 2015-16 tackles the topic of brain health. Our feature is a 
well-written piece on Alzheimer’s and dementia from Shoshana Werber, MS, rDN, CDN, CPT. 
As a WH member who specializes in this area of nutrition, she is also the focus of our Member 
Spotlight. Elsewhere in the issue you will find complementary pieces, including a resource 
guide on brain health and healthy aging, information on the Zika virus, research updates, as 
well as DPG news. 

If you haven’t already, please join me in welcoming our new Chair, Catherine Sullivan, MPH, rD, 
LDN, IbCLC, rLC. Catherine brings a deep passion and wealth of knowledge of women’s health 
and breastfeeding, and I’m thrilled to see what’s in store for our DPG this year! Thank you to 
the returning and departing member volunteers who round out our multi-talented Leadership 
Team – your countless hours of devotion help make WH better than ever. And to the WH 
Membership: Your thoughtful participation and sharing of knowledge is invaluable to enhanc-
ing our DPG and our profession. Thank you!

It’s been an honor and privilege to serve as Chair of the WH DPG. I look forward to continuing to 
work with and for you as Past Chair, and wish each of you a most enjoyable summer.

Cheers,
Heather
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Dear WH members,

I am amazed that summer is upon us and we have reached our last issue for 
this year.  We apologize for its late arrival, and beginning with our next issue 
we will fully transition to the new membership year with another four jam-
packed issues to share with you.

This issue focuses on brain health and is something that we hear more and more about in the 
media and in the literature. Whether it be the brain-gut connection, the importance of diet and 
exercise, the role of keeping the mind active as we age, etc., there are endless opportunities for us 
to impact how our brain ages.  I think it is always exciting when our feature author is also a mem-
ber, so I thank Shoshana Werber, MS, rDN, CDN, CPT for taking time out of her busy schedule to 
write for us on the topic of Alzheimer’s disease and dementia.
 
As we look ahead into the 2016-2017 membership year, we will be celebrating the 100th anni-
versary of the Academy of Nutrition and Dietetics with our own look at 100 years of women’s 
health and nutrition. If you have stories and pictures to share, we would love to highlight you in 
an upcoming issue. Ideas can be sent to publications@womenshealthdpg.org.
 
I wish you a wonderful, peaceful summer and look forward to continuing to serve as your 
Publications Editor.

from tHe eDItor Kathleen Pellechia, RD



	 	

The actual rate of brain volume decline increases with age, espe-
cially over age 70 and shrinkage rates increase with diseases like 
AD.11 Genetics, hormones, neurotransmitters, lifestyle and health 
conditions all influence brain aging. 

brain changes related to AD begin years before any signs of the 
disease. This time period is referred to as preclinical AD.1 Hallmark 
pathologies of AD include plaques, deposits of the protein frag-
ment beta-amyloid and tangled, twisted strands of the protein 
tau;12 these brain changes are eventually accompanied by dam-
age and death of neurons. As the disease progresses over time, 
the brain noticeably shrinks and almost all of the brain’s functions 
are affected. Short-term memory fails when AD first destroys 
nerve cells in the brain’s hippocampus, an area of the brain that 
plays an important role in new memory formation. Neuron death 
in the cerebral cortex causes deterioration of judgment and lan-
guage skills. In advanced AD, the brain’s cortex shrinks, causing 
damage to areas of the brain involved in planning, thinking and 
remembering.12 

What are major risk factors for AD?

The following section will give examples of research studies for 
some major risk factors.

Age
After age 65, the likelihood of developing Alzheimer’s doubles 
every 5 years. People who are 85 years of age and older have 
almost a 50% chance of developing the disease,3 however while 
older age is a risk factor for AD, the disease is not a normal part 
of getting older.1 

Family history and Genetics
People with one or more family member(s) (parents, siblings 
or children) who have the disease are at increased risk for AD. 
People with the epsilon 4 variant of the apolipoprotein E gene, 
which is the strongest genetic risk factor identified as of yet, are 
also at increased risk.2 

Down syndrome
People with Down Syndrome are 3 to 5 times more likely to 
develop AD and the disease generally develops at a younger age 
than in the general population.13

mild Cognitive impairment (mCi) 
An estimated 10-20% of people over 65 have MCI and are at 
increased risk for AD and other types of dementia. While some 
memory loss is normal with aging, a diagnosis of MCI indicates 
more substantial memory loss and minor cognitive difficulties 
that generally do not interfere with independent function or 
activities of daily living.14

education level 
Low education level may be a risk factor for AD and other 
dementias.15 Some studies suggest that greater educational and 
occupational achievement may decrease the risk of AD, “either 
by decreasing ease of clinical detection of AD or by imparting a 
reserve that delays the onset of clinical manifestations.”16

environmental/lifestyle Factors
Environmental and lifestyle factors also play a major role in 
whether someone develops AD or other dementias. History of 
head trauma, especially traumatic brain injury (TbI), increases 
risk for AD.17 It is now well established that brain health is closely 
tied to overall heart and vascular health, as compromised car-
diovascular function decreases blood supply and thus oxygen to 
the brain. 

Type 2 diabetes is also linked with AD, conferring a roughly 
twofold increased risk.18 In 2005, Suzanne de la Monte and col-
leagues at brown Medical School, coined the term “type 3 diabe-
tes” to describe AD. De la Monte’s team examined postmortem 
brain tissue from 45 patients with AD and found that the disease 
was associated with both a decrease in the production of insulin 
and a resistance to insulin receptors. These findings were further 
supported by the use of both an experimental animal model that 
mimics brain diabetes following intracerebral administration of a 
drug that is commonly used to produce Type 1 or Type 2 diabetes 
and a study on how PPAr agonists (used to treat Type 2 diabetes) 
have been shown to prevent many of the AD-associated neuro-
degenerative effects.19 

In addition, insulin resistance,20 heart disease,21 stroke,22 hyper-
tension,23 hypercholesterolemia,24 hyperhomocysteinemia,25 
obesity,26 smoking,27 and inflammation28 have all been linked to 
increased risk of AD, other dementias or cognitive decline. 

Women and AD risk
Women are more vulnerable to developing AD than men, with 
60% of those diagnosed being female.29 It is hypothesized 
that women account for a greater percentage of existing cases 
because on average they live longer than men and are therefore 
more likely to reach an age that puts them at risk.2 

According to Laws, et al., there is “clear evidence from brain imag-
ing, post-mortem analyses, hormone therapy and genetics sug-
gesting that AD affects men and women differently.”30 research 
also indicates that women are more likely to carry the APOE-ε4 
allele gene than men.31 researchers at the University of Southern 
California, refer to sex, age and the APOE gene as a “triad of risk 
of Alzheimer’s disease.”29 In a paper published in March 2016, 
the authors wrote that “the bioenergetic aging perimenopause 
to menopause transition unique to the female, creates a risk 
profile for AD unique to the female.”29 Other researchers explain 
that the higher incidence of AD in women is due to “a reduction 
of estrogen in postmenopausal women, sex differences in AD 
pathology, and greater cognitive reserve in men.”31 More studies 
are needed to examine the biological differences in the disease 
process between women and men. researchers are hopeful that 
by identifying the role that gender differences play in the etiol-
ogy of AD, more accurate treatments and prevention strategies 
will emerge.30 

What Lifestyle factors are Neuro-protective and Help Prevent 
Cognitive Decline?

The following section will give examples of research studies for 
some lifestyle factors.
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Diet
It is well established that a Western diet, one high in calories, sat-
urated fat, trans fats and refined carbohydrates, increases risk for 
obesity, heart disease, diabetes, metabolic syndrome and cere-
brovascular disease. research indicates all of these conditions are 
strongly linked to cognitive impairment.32 Conversely, research 
has shown that cardio-protective diets seem to be neuro-protec-
tive. Therefore, it appears that what’s good for the heart and the 
body is also good for the brain.

Oxidative stress, inflammation and vascular impairment contrib-
ute to age-related cognitive decline. “There is also evidence that 
brain tissue in patients with AD is exposed to oxidative stress 
(e.g., protein oxidation, lipid oxidation, DNA oxidation and gly-
coxidation) during the course of the disease.”33
 
The value of dietary changes involving dietary patterns appears 
to be more promising than the research on specific dietary com-
ponents, including vitamin E,34 omega-3 fatty acids,35,36,37 b 
vitamins,37 vitamin D,38 resveratrol,39,40 and curcumin.41

mediterranean Diets  
Mediterranean diets are culturally-based dietary patterns, 
emphasizing whole grains, fresh fruits, vegetables, legumes, 
nuts, fish, olive oil and moderate wine intake.  Moderate wine 
intake is considered up to 1-5 ounce glass of wine per day for 
women and up to 2-5 ounce glasses for men.42 Many of the veg-
etables emphasized are green leafy vegetables, which are often 
cooked or eaten with olive oil, thereby intensifying their health 
benefits.43 The olive oil, itself, especially extra virgin olive oil, is 
high in polyphenols like oleuropein, which has been shown to 
provide neuro-protection44 and is the main source of dietary fat 
used for cooking, baking, and for dressing salads and vegetables. 
Meat, cheese and dairy products, processed foods and sweets are 
limited as part of the Mediterranean diet.43 

mediterranean Diets and Cognitive health research
European researchers in barcelona Spain compared a 
Mediterranean diet supplemented with either olive oil or nuts 
to a low-fat diet control group.45 The Mediterranean diet pat-
tern used was based on a 2009 systematic review conducted by 
Mente, et al that utilized the bradford Hill guidelines to “derive 
a causation score for each dietary exposure in cohort studies 
and examined for consistency with the findings of randomized 
trials.”46 The randomized clinical trial included 447 cognitively 
healthy volunteers (average age 67) who were at high risk for 
cardiovascular disease and enrolled in the Prevencion con Dieta 
Mediterranea nutrition intervention from October 2003 until 
December 2009.45 

The study participants were assigned into three groups in batch-
es of 50 balanced for sex and age using a computer-generated 
random number sequence. The first group (155 participants) was 
assigned to supplement a Mediterranean diet with 1 liter of extra 
virgin olive oil every week. The second group (147 participants) 
was assigned to a Mediterranean diet supplemented with 30 
grams of mixed walnuts, hazelnuts and almonds each day (28 
grams ≈ 1 ounce of nuts). The specific daily breakdown was 15 
grams (g) of walnuts, 7.5 g of hazelnuts and 7.5 g of almonds. The 

third group, the control group, (145 participants) was assigned 
to follow a low-fat diet. After the intervention, participants were 
evaluated for cognitive change, and results were ultimately avail-
able from 334 of the original 447 participants. Compared with 
the control group, cognitive improvement was seen for partici-
pants in both the Mediterranean diet plus nuts group and in the 
Mediterranean diet plus olive oil group, suggesting that these 
dietary patterns may help prevent age-related cognitive decline 
in an older population.45

DAsh Diet
The Dietary Approaches to Stop Hypertension (DASH) diet was 
designed to help treat or prevent high blood pressure.47 Like the 
Mediterranean diet, the DASH diet is rich in fruits, vegetables, 
fat-free/low-fat dairy products, whole grains, fish, poultry, beans, 
seeds and nuts. Overall, the diet is high in fiber and other nutri-
ents associated with lowering blood pressure: potassium, mag-
nesium and calcium. The DASH diet is also low in sodium (sodium 
limited to either 2,300 or 1,500 milligrams a day depending on 
other risk factors), saturated fat, cholesterol, red meat, sweets, 
added sugars and sugary beverages.48

DAsh Diet and Cognitive health research 
researchers at Duke University Medical Center examined the 
combined effects of the DASH diet and aerobic exercise on 
neurocognitive function among overweight and obese adults 
with hypertension. As part of the larger Exercise and Nutrition 
Interventions for Cardiovascular Health (ENCOrE) study, 124 
overweight or obese sedentary participants with hypertension 
(none of whom were taking anti-hypertensive medication) were 
randomly assigned to one of three groups: DASH diet alone; 
DASH diet combined with a behavioral weight management pro-
gram, including 30 minutes of supervised aerobic exercise three 
times per week and weekly group counseling sessions; or a “usual 
diet” control group. 

Participants in both of the treatment groups had lower blood 
pressure compared to those in the control group after four 
months (the end of the study period). 49 Perhaps, unsurprisingly, 
the DASH diet plus weight management group exhibited the 
greatest blood pressure reduction, the greatest weight loss and 
the best aerobic capacity. The results of this study demonstrate 
that the DASH diet, especially when combined with aerobic exer-
cise, can improve neurocognitive performance among people 
with hypertension. Furthermore, the most apparent improve-
ments in neurocognitive performance were seen among partici-
pants with the poorest vascular health.49 

minD Diet
The Mediterranean-DASH Intervention for Neurodegenerative 
Delay (MIND) diet is a hybrid between the Mediterranean and 
DASH diets and includes many of the same dietary compo-
nents. The MIND diet was specifically developed as an eat-
ing plan for better brain health and highlights natural, plant-
based foods, with a particular emphasis on berries and green 
leafy vegetables.50 The diet is comprised of 15 dietary com-
ponents (ten “brain-healthy” & five “unhealthy” food groups). 
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The “brain-healthy” components include green leafy and other 
vegetables, nuts, berries, beans, lentils and soybeans, whole 
grains, seafood, poultry, olive oil and wine. The “unhealthy” 
food components include red meat, butter and stick margarine, 
cheese, pastries and sweets and fried or fast foods. The MIND diet 
foods contain nutrients demonstrated to reduce oxidative stress, 
decrease inflammation, slow cognitive decline and lower risk 
for AD.50

minD Diet and Cognitive health research 
A prospective study led by Martha Clare Morris, a professor at 
rush University, examined 923 participants, ages 58 to 98 years 
old. All participants were dementia-free (average age 81) at the 
start of the trial and were followed for an average of 4.5 years.50 

Diet was assessed yearly by a semi-quantitative food frequency 
questionnaire and cognitive brain tests were conducted yearly. 
Dietary components from the food frequency questionnaire were 
then scored using guidelines for the MIND diet, Mediterranean-
type diet, and DASH diet. Overall guidelines for the MIND diet 
included daily consumption of at least three servings of whole 
grains, a salad plus one other vegetable and a glass of wine. 
Weekly recommendations included nuts as a snack most days of 
the week, bean consumption every other day, berries and poultry 
at least twice a week and fish at least once per week. Study par-
ticipants were encouraged to limit butter or stick margarine to 
less than one tablespoon per day, cheese and fast or fried foods 
to less than one serving each per week and in general to limit red 
meat, pastries, and sweets.50

High adherence to all three dietary patterns was associated with 
a decreased risk of AD. However, the MIND diet was most effec-
tive overall and was shown to reduce the risk of AD by as much 
as 53% in study participants who strictly followed the diet, and 
by 35% in participants who adhered to the diet moderately well. 
Study participants who adhered most strictly to the diet had 
brains roughly 7.5 years younger than study participants who did 
not at the end of the trial. Interestingly, the authors found that 
strict compliance to the MIND diet was not necessary in order to 
reap at least some neuro-protective benefits.50

exercise 
An increasing number of studies have explored the role of physi-
cal activity and cardiorespiratory fitness as a way to decrease risk 
for cognitive decline and AD. For example, in a prospective study 
conducted with women 65 and older, researchers found that 
of the 5,925 women enrolled in the study, those who exhibited 
greater physical activity at baseline were less likely to develop 
cognitive decline during the 6-8 year follow-up.51

A community-based, pilot randomized controlled trial found that 
“an individual’s cardiorespiratory fitness response was a better 
predictor of cognitive gains than exercise dose (i.e., duration) 
and thus maximizing an individual’s cardiorespiratory fitness 
may be an important therapeutic target for achieving cognitive 
benefits.”52 Further findings from a recent study published in 
the Journal	of	Alzheimer’s	Disease, suggests that regular physical 

activity including dancing and gardening, may decrease risk of 
AD by as much as 50%.53

sleep
Sleep is restorative for the brain and helps keep the mind and 
memory sharp. It is recommended that adults get between 7 and 
8 hours of sleep per night.54 People with sleep difficulties due to 
insomnia or disruptions from sleep apnea should seek medical 
help as sleep disturbance can increase AD risk.54 “because late-
life sleep disturbance can be treated, interventions to improve 
sleep or maintain healthy sleep among older adults may help 
prevent or slow AD to the extent that poor sleep promotes AD 
onset and progression.”55  

smoking Cessation and limiting Alcohol
It is well established that smoking increases cardiovascular dis-
ease risk.  Cardiovascular risk factors and smoking are both linked 
to an increased likelihood of developing AD and other forms of 
dementia.27 “The risk of dementia, AD, and VaD was dose-depen-
dent such that the risk increased with increasing the amount 
of smoked cigarettes. Indeed, very heavy smokers (those who 
reported smoking >2 packs per day in middle age) were at the 
greatest risk of dementia even decades later in life.”27 

Furthermore, drinking heavily causes neurodegenerative chang-
es in the brain, accelerating shrinkage or atrophy of the brain. 57 

Since heavy drinking is associated with greater risk for cognitive 
decline, alcohol should be consumed in moderation. 

mental health 
Depression can affect brain health. Late-life depression is a 
prevalent psychiatric disorder and research demonstrates that it 
is associated with an increased risk for dementia.58 Depression is 
not a normal part of aging and can be treated with counseling 
and/or medications. 

head safety
brain injuries increase risk for cognitive decline and dementia. 
Suffering from TbI early in life or in midlife is linked to an increased 
risk of dementia later in life.17 TbI is also linked to an earlier age 
at onset in people with AD or MCI.60 To help avoid head injuries, 
always wear a seat belt and a helmet when appropriate. 

learning 
Challenging the mind benefits the brain; examples include doing 
something creative, playing a new board game, learning a new 
card game or completing a puzzle. Studies show that increased 
participation in these types of activities in middle and late life is 
associated with decreased rates of cognitive decline.61 

social Activity and engagement
Older adults with greater social ties tend to live longer.62 
Volunteering, social hobbies, community involvement and
simply staying connected to friends, family and neighbors all 
help the brain. Social engagement also appears to be extremely 
important for overall quality of life.62  
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summary

Dietary patterns that include anti-inflammatory and antioxidant-
rich foods appear to be potentially promising nutritional tools to 
combat AD and slow the rate of cognitive decline. Despite some 
encouraging research on certain dietary supplements, further 
studies are needed to investigate their role in neuro-protection.  
Nutrition interventions that focus on protecting the brain while 
combating diseases that increase risk of AD such as cardiovas-
cular disease and Type 2 diabetes also appear to be beneficial. 
Combining a brain-healthy diet with positive physical, mental 
and social activities as well as proper sleep and no smoking, may 
be the most supportive strategy to possibly prevent age-related 
cognitive decline, and dementia/AD. 
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Understanding	how	the	brain	changes	as	we	age	is	something	that	all	
of	us	should	strive	to	learn	more	about.	As	nutrition	professionals,	we	
can	be	aware	of	how	diet,	activity,	medication	use,	stress,	sleep,	and	
aging	itself	impact	brain	health.	Here	are	a	few	resources	to	help	you	
get	started:

1. Alzheimer’s Prevention – Alzheimer’s Foundation of America.
Lifestyle choices can impact how the brain and the rest of the 
body ages. These include nutrition, mental exercise, physical 
activities and stress management. Find resources and tips to help 
promote optimum brain health, as well as the brain Health: 7 Tips 
for Successful Aging Infographic.

2. Brain Health As You Age: You Can make a Difference –
Administration for Community Living, U.S. Department of Health 
and Human Services. Evidence-based resources that can help pro-
fessionals, older adults, and people with disabilities promote brain 
health. Includes PowerPoint presentations, educator’s guides, 
handouts and brochures on the following topics: brain Health 
basics, Medicine, Age, Your brain, brain Injury, and Dementia. 

3. Global Council on Brain Health (GCbH) – AArP and Age UK.
“An independent collaborative of scientists, doctors, scholars and 
policy experts convened by AArP to provide the best thinking on 
what people and professionals can do to maintain and improve 
brain health. GCbH members will debate the latest scientific 
advancements in brain health research. Their recommendations 
on what works and what doesn't will provide practical, trustwor-
thy information on brain health.” The website includes a fact sheet 
on the collaboration, information on AArP’s brain health survey, 
and a list of AArP milestones related to brain health. 

4. Healthy Aging – University of California, San Francisco
Memory and Aging Center. This website offers a range of resources 
related to healthy aging and the brain. Topics include: Normal 
Aging vs. Dementia; Maintaining Your brain; Memory, and Art; 
and Creativity. Also includes links to a monthly newsletter, Mind 
Matters, and information on clinical trials. 

5. Healthy Aging Data Portal – Centers for Disease Control and
Prevention (CDC), U.S. Department of Health and Human Services 
(DHHS). The Healthy Aging Data Portal provides access to CDC 
data on “a range of key indicators of health and well-being, screen-
ings and vaccinations, and mental health among older adults at 

the national and state levels.” Data can be viewed by location or 
indicator, and custom reports and visualizations can be created. 

6. Healthy Brain Initiative – CDC, DHHS. The Healthy brain
Initiative recognizes that “public health's role in maintaining cog-
nitive health, a vital part of healthy aging and quality of life, is 
emerging.” The Healthy brain Initiative: A National Public Health 
road Map to Maintaining Cognitive Health provides guidance on 
how “state and local public health agencies and their partners can 
promote cognitive functioning, address cognitive impairment for 
individuals living in the community, and help meet the needs of 
care partners.” Other resources include a logic model, research and 
reports, partnership resources, and surveillance data on cogni-
tive decline from the behavioral risk Factor Surveillance System 
(brFSS).

7. Women’s Brain Health Initiative – “A charitable non-profit
with a mandate to provide education and fund research to com-
bat brain aging diseases that affect women.” Find here the Mind 
over Matter campaign videos and magazines, as well as the Young 
Person’s Cabinet, which has the goal of encouraging millennials to 
start promoting their brain health now.

CALL FOR VOLuNTEERS
WH DPG LEADERSHIP TEAM

The Women’s Health DPG is looking for enthusiastic 
members to serve in volunteer positions for the 2016-

2017 membership year! We are seeking individuals 
for the following positions:

Resource/Book Reviewer

Assistant Publications Editor
(small stipend offered) 

 If you are interested and would like to learn more, 
please contact info@womenshealthdpg.org. 
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HEALTHY AGING AND BRAIN HEALTH – Resources for the RDN By Kathleen Pellechia, RDN

our vision
“Optimizing the future of 

women’s health at all ages.”

http://www.alzprevention.org/
http://www.alzfdn.org/MediaCenter/docs/Brain%20Health.pdf
https://twitter.com/womenshealthdpg
http://www.acl.gov/Get_Help/BrainHealth/Index.aspx
http://www.aarp.org/health/brain-health/global-council-on-brain-health/
http://memory.ucsf.edu/brain/aging
http://www.cdc.gov/aging/agingdata/index.html
http://www.cdc.gov/aging/healthybrain/
http://www.cdc.gov/aging/healthybrain/roadmap.htm
https://twitter.com/womenshealthdpg
http://womensbrainhealth.org/


shoshana Werber-Flax, MS, RDN, 
CDN, CPT	 	 is	 	 a	 	 Registered	 	 and	 	 Certified	
Dietitian	 Nutritionist	 practicing	 in	 New	
York	City.	She	is	a	certified	personal	trainer	
through	the	National	Association	of	Sports	
Medicine	 (NASM),	and	 holds	 a	 certificate	
in	 Culinary	 Nutrition	 from	 the	 Natural	
Gourmet	 Institute.		 Shoshana	 founded		
Neuro Nutrition,	a	private	nutrition	coun-
seling	 practice	 offering	 a	 holistic	 “food	 as	
medicine,	 non-diet”	 approach	 to	 helping	
people	 achieve	 and	 maintain	 their	 health	

and	 wellness	 goals.	 She	 specializes	 in	 brain	 health,	 pre/post-natal	
nutrition,	and	disease	prevention.  

Why did you choose a focus of brain health for your practice? What 
drew you to this area of nutrition?

As a migraine sufferer since the age of 10, I have always been inter-
ested in the brain. I became more interested in brain health a num-
ber of years ago after one of my close family members suffered from 
a stroke and another relative was diagnosed with dementia. Since 
then, I have focused on the role nutrition and exercise can play in 
protecting the brain.

Please share with us a brief career history so we can learn how 
you arrived to this point.

I started out in corporate wellness, community nutrition and private 
practice.  After working at the Migraine research Foundation, a 
health nonprofit where I was able to combine my knowledge and 
skills in nutrition, marketing and events to raise money for a cause 
that is close to heart, my focus began to change. At the Foundation, 

I communicated with migraine sufferers from around the world 
and became more interested in the influencing dietary and lifestyle 
factors. Weight loss and weight management were originally major 
focuses of my private practice, but my experiences here led me to 
reevaluate my true passions and interests. Ultimately, both personal 
and professional experiences led me to the place I’m at right now.

What is the most rewarding part of your job?

I find connecting with people either one-on-one or in a group 
setting rewarding. I have always loved nutrition education, and 
knowing that I am helping people improve their overall health 
and wellbeing is gratifying. As a migraine sufferer myself, I find it 
extremely fulfilling to help others suffering from a condition that I 
know all too well find relief. 

Why do you think that brain health is an important area for 
women to focus on?

Women suffer from migraines three times as often as men. Women 
are also more vulnerable to developing Alzheimer’s Disease (AD) 
than men, with 60% of those diagnosed being women. In addition, 
women are more often impacted by both migraine and AD even if 
they are not suffering personally, as they tend to be the caretakers 
of those who are suffering.

You also work in media and magazines. What is one piece of 
advice you would offer dietetics professionals interested in work-
ing with these outlets?

be approachable, be prompt in your response if someone reaches 
out to you, and be willing to say "yes" to opportunities that come 
your way.
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WH DPG MEMBER SPOTLIGHT  

MEMBERSHIP uPDATE – Complimentary Webinars  By Maya Feller, MS, RD, CDN, CLC 

We completed our annual webinar series! During the 2015-2016 
membership year the WH DPG hosted a trio of webinars for 
members, and offered the opportunity for non-members to par-
ticipate for a small fee. 

Our series started in March, with an outstanding presentation 
by Melainie rogers, MS, rD, CDN, CEDrD, with a discussion on 
Eating Disorders in Pregnancy. Ginger Hultin, MS, rD, CSO gave 
a thought-provoking and engaging talk on breast Cancer and 
Weight Considerations in April. And in May, Judy Simon, MS, 
rDN, CD, CHES spoke about Nutrition Challenges for Women 
with Diabetes. 

This year we collaborated with the Oncology DPG to offer each 
other's members complimentary continuing education credits. 
Oncology members were invited to attend our breast cancer pre-
sentation in April, and in return, WH members were welcomed 
to their May webinar that focused on dietary supplements com-
mon in oncology treatment. 

Webinars are 1 hour in length and offer 1 CPEU, pending approv-
al from the Academy of Nutrition and Dietetics. recordings are 
archived on the WH DPG website, and also available for 1 CPEU.

We look forward to planning the 2016-2017 webinar series, and 
are always on the lookout for innovative speakers who present 
up-to-date, evidence-based nutrition information. 

If you have ideas for topics, or are interested in being a presenter, 
please send an email to membership@womenshealthdpg.org. 
Thank you!
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RESEARCH BRIEF: Maternal Choline Supplementation as a Potential Therapy to Reduce Neurological Symptoms and 
Progression of Down Syndrome and Alzheimer’s Disease By Christine D. Garner, PhD, MS, RD

Strupp	 BJ,	 Powers	 BE,	 Velazquez	 R,	 Ash	 JA,	 Kelley	 CM,	 Alldred	 MJS,	
Myla,	Caudill	MA,	Mufson	EJ,	Ginsberg	SD.	Maternal	choline	supple-
mentation:	a	potential	prenatal	treatment	for	Down	Syndrome	and	
Alzheimer’s	Disease.	Current	Alzheimer	Research.	2016;13(1):97-106.	
doi:	http://dx.doi.org/10.2174/1567205012666150921100311.

Choline is an essential nutrient for which needs increase during 
pregnancy. It is essential during fetal development in several 
ways. Choline phospholipids (phosphatidylcholine and sphin-
gomyelin) are required in large amounts for membranes of new 
cells and myelination of nerve axons. Additionally, acetylcholine, 
the choline-derived neurotransmitter, is essential for organiza-
tion and function of the developing brain. Finally, betaine, an 
oxidized metabolite of choline, is a methyl group donor for 
S-adenosyl-methionine, which plays a role in DNA methylation 
and thus affects the fetal epigenome. To complement the feature 
article on Alzheimer’s Disease (AD) and brain health, this issue’s 
research brief will summarize a recently published review by 
Strupp et al.1 This article examines maternal choline supple-
mentation as a potential treatment for intellectual disability 
and brain disorder that accompany Down Syndrome and AD.

Down syndrome (DS), caused by a triplication of chromosome 
21 (trisomy 21), is estimated to affect about 6,000 infants born 
in the U.S. each year.2 This translates to 1 in every 691 babies 
born with DS, an increase from the previous statistic reported 
of 1 in every 733. People with DS typically exhibit impaired 
central nervous system function with significant dysfunction 
in learning and memory, attention, and language and commu-
nication skills. Interestingly, these individuals also develop AD 
pathology much earlier in life than is typical among other adults. 
Often by their thirties, individuals with DS may have neurode-
generative changes consistent with AD, such as amyloid-beta 
plaques and degeneration of cholinergic basal forebrain neurons. 
Mouse models have been created to study DS and AD pathol-
ogy. In the trisomic mouse model, Ts65Dn, cognitive functioning 
declines during adulthood with loss of basal forebrain choliner-
gic neurons in a similar fashion to that observed in DS and AD. 

There is high demand for choline during pregnancy. The ade-
quate intake (AI) set for adult women is 425 mg/d, and increases 
to 450 mg/d for pregnant women.3 The 25 mg/d increase in 
pregnancy was based on fetal and placental choline accumula-
tion observed in rat models. Importantly, more recent studies 
indicate that the current AI may not be set high enough. Yan et 
al.4 found that increasing maternal choline intake to 930 mg/d 
did not increase excretion of choline, thereby indicating that 
such levels of intake did not exceed metabolic requirements. 
Furthermore, animal studies have provided functional evidence 
that current recommendations may be insufficient for optimal 
cognitive functioning in offspring. Studies in normal rodents 
indicate that supplementing the maternal diet with choline lev-
els four times higher than that in normal diet show improved 
memory, spatial cognition, and attention in normal offspring.1 

spatial Cognition

To examine choline as a possible early intervention on cognitive 
function in DS, studies have been conducted to assess the effect 
of maternal choline supplementation using the Ts65Dn trisomic 
mouse model. In one study, normal disomic and Ts65Dn mice 
were trained to use cues in a radial arm water maze to locate a 
hidden escape at the end of one arm. These mice were born to 
mothers either on a choline-supplemented diet or a control diet. 
Ts65Dn mice born to choline-supplemented mothers exhibited 
lifelong functional improvements in the spatial learning involved 
in this task, and impressively, performed nearly as well as the nor-
mal disomic mice. biologic evidence of these functional improve-
ments was observed in the brain, in that basal forebrain choliner-
gic neurons, which typically atrophy by around 6 months of age in 
the trisomic mice, were protected in Ts65Dn offspring of supple-
mented mothers such that their number and density were higher 
than those of offspring of mothers on the control diet. The evi-
dence of neurogenesis and neuronal density correlated with the 
indices of spatial cognition, supporting the concept that maternal 
choline supplementation may normalize brain neuron structure, 
thus, impacting function. Further studies have confirmed these 
proposed effects of maternal choline supplementation on protec-
tion of basal forebrain cholinergic neurons as well as the protec-
tion of functions that are dependent on these neurons.

Attention and emotional reactivity

Children with DS exhibit deficits in sustained attention, which 
typically worsen with age, particularly in adolescence and adult-
hood. The Ts65Dn mice exhibit attentional dysfunction in studies 
consistent with DS such that they miss a higher proportion of brief 
visual cues and are more often off-task between presentation of 
cues. To test the effect of additional choline in the maternal diet 
on attention, mothers of Ts65Dn offspring were put on a control 
or a choline-supplemented diet. Attention of offspring was tested 
using a 5-choice serial reaction time task for which one of five 
ports was briefly illuminated at varying intervals, and the mouse 
was rewarded for poking its nose into the illuminated port. The 
performance of the trisomic offspring of choline-supplemented 
mothers was superior to those born to control-diet mothers; the 
largest improvement was seen in accuracy of responses with 
brief cues, which demand more focused attention. The offspring 
of choline-supplemented mothers also exhibited less emotional 
reactivity following an incorrect response, indicating potentially 
improved regulation of emotion or negative affect in trisomic 
offspring of choline-supplemented mothers. Although little is 
known about the neural basis for attentional dysfunction or emo-
tion regulation, it was postulated that the reduced density of cho-
line acetyltransferase-immunoreactive basal forebrain neurons 
observed in these mice might play a role.

maternal supplementation and offspring Choline metabolism

To better understand the mechanisms by which maternal cho-
line supplementation exerts effects on structural and functional 
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brain changes in offspring, choline metabolism in the offspring 
was examined. Choline labeled with an isotope was administered 
to both Ts65Dn offspring and normal disomic offspring of mouse 
mothers that had consumed either a control or a choline-supple-
mented diet. Metabolites were measured in the liver, plasma, and 
different brain regions. In both the Ts65Dn and disomic offspring 
of choline-supplemented mothers, greater choline metabolite 
levels were observed compared to those in offspring of control-
diet mothers. Specifically, more metabolites were found in the 
basal forebrain, hippocampus, cerebellum and liver in both geno-
types, but the difference was greater among Ts65Dn offspring. 
This evidence indicates that maternal choline supplementation 
had lasting effects on offspring choline metabolism, including 
increased metabolism in the liver and increased access of choline 
to the brain. This suggests that increasing choline intake by preg-
nant mice with a trisomic fetus may help normalize their aberrant 
choline metabolism, which may also contribute to the improve-
ments in cognitive functioning. 

Conclusions

Findings from mouse models indicate that maternal choline 
supplementation may be a promising avenue for prenatal treat-
ment and prevention of cognitive dysfunction in DS. One caveat, 
however, is that the Ts65Dn mouse is an imperfect model for com-
parison in humans because some of its genes that correspond to 
human genes in DS are not triplicated, and other genes that are 

not triplicated in humans with DS are triplicated in the Ts65Dn 
mouse. Strupp et al.1 suggest that additional trisomic mouse 
models should be used next to examine the effects of maternal 
choline supplementation on offspring. Although each trisomic 
mouse type will have limitations, together they can provide 
greater insight on the potential of maternal choline supplementa-
tion as a therapy for DS. 

Overall, the available evidence indicates that choline supplemen-
tation during pregnancy attenuates cognitive and affective alter-
ations in trisomic Ts65Dn mice. Clinical trials will be needed to 
determine whether similar effects are observed in humans with 
DS. The authors conclude that increased maternal choline intake 
by all mothers may be prudent: “In light of growing evidence that 
all pregnancies would benefit from increased maternal choline 
intake, this type of recommendation could be given to all preg-
nant women, thereby providing a very early intervention for DS 
fetuses.”1
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NEW ONLINE MEMBER MARKETPLACE PROVIDES 
OPPORTuNITY FOR WH DPG MEMBERS TO SHINE 

The Women’s Health (WH) DPG is excited to announce its new 
Member Marketplace where members can feature new books, 

webinars, training series, etc. that they have developed. 

The WH DPG Member Marketplace exists to promote the sale 
of WH DPG member products and services to other Academy

 of Nutrition and Dietetics members (Academy), as well 
as to the general public.

 ElIGIBIlIty
Only current WH DPG members are eligible to participate.

FEE
The fee per listing is $20 per Academy membership year

 (June 1 - May 31).

Review the complete guidelines or submit a product 
using our online form. Questions can be directed to 

publications@womenshealthdpg.org. 

https://twitter.com/womenshealthdpg
http://womenshealthdpg.org/member-marketplace-product-submission/
http://womenshealthdpg.org/wp-content/uploads/2016/04/WHDPGMemberMarketplaceGuidelines2016.pdf


Recent	news	has	included	extensive	coverage	on	the	Zika	virus	and	
its	 associated	 outbreaks.	 The	 Zika	 virus	 was	 relatively	 unknown	
in	 the	 United	 States	 until	 its	 recent	 South	 American	 outbreak	 and	
subsequent,	 ongoing	 spread.	 As	 members	 of	 the	 health	 care	 com-
munity,	patients	and	clients	may	turn	to	dietetics	professionals	with	
questions	about	Zika	and	its	consequences.		This	article	will	provide	
you	with	background	information	and	resources.

transmission of zika

The majority of Zika cases are transmitted by bites from infected 
Aedes species mosquitos. This type of mosquito in particular is an 
aggressive daytime biter, and feeds on humans both indoors and 
outdoors near dwellings.  

recent findings confirm that it is possible for the disease to be 
sexually transmitted from a man to his sexual partners, which can 
occur before, after, or during the symptomatic stages.  At this time 
there are no documented cases of transmission from a woman to 
her sexual partners. 

The most concerning transmission is from mother to child dur-
ing pregnancy. A pregnant woman can pass the Zika virus to the 
fetus in utero or around the time of birth. The Centers for Disease 
Control and Prevention (CDC) recently concluded that Zika virus 
infection during pregnancy is a cause of microcephaly and other 
severe fetal brain defects. 

Microcephaly is a condition that causes a baby’s head to develop 
much smaller than expected. This condition can be isolated, or 
can occur in combination with other major birth defects includ-
ing seizures, developmental delay, intellectual disability, prob-
lems with movement and balance, feeding problems, such as 
difficulty swallowing, hearing loss, and/or vision problems. These 
problems can range from mild to severe and are often life-long. 

To date there have been no confirmed cases of transmission con-
nected with breastfeeding, nor with transmission via blood trans-
fusion in the United States. There have been suspected cases of 
Zika transmission through blood transfusion in brazil. 

Animals do not appear to be involved in the transmission of Zika 
at this time.

epidemic Areas as of may 26, 2016 (Image sourced from the CDC)

Cases in the United states as of June 8, 2016

There have been 691 confirmed cases in the United States, all of 
which are considered travel-associated cases. There have been 0 
reports of locally acquired vector-borne cases. 

symptoms

The incubation period (time from exposure to symptoms) for 
Zika is not known, but is likely a few days to one week. The most 
common symptoms are fever, rash, joint pain, and conjunctivitis 
(red eyes). These symptoms are usually mild, typically lasting for 
several days to one week. Many people are asymptomatic, and do 
not realize they are infected. 

Protection

The first way to protect yourself is to avoid mosquito bites. Some 
strategies include: 

• Wear long-sleeved shirts and long pants.
• Stay in places with air conditioning and secure screens on  
 doors  and windows.
• Sleep under a mosquito bed net.
• Use EPA approved  bug repellent with one of the following  
 active ingredients: DEET, picaridin, Ir3535, oil of lemon euca 
 lyptus, or para-menthane-diol.  
 • These are proven safe and effective, even for pregnant and  
  breastfeeding women. However, insect repellent should not  
  be used on children under 2 months of age.
• Treat clothing and gear with permethrin or purchase perme 
 thrin-treated items.

If you feel you have been exposed to Zika, you should continue to 
avoid mosquito bites, as a bite can infect the mosquito, putting 
others at risk.  

To protect against sexual transmission, it is advised to abstain 
from sex or use condoms with a male partner for 6 months after 
symptoms begin. If someone has traveled to an area with Zika but 
has not developed symptoms, it is recommended to abstain or 
use condoms for 8 weeks after their return.   

If a couple is trying to get pregnant, it is recommended to wait 8 
weeks after a woman is exposed to Zika (with or without symp-
toms) to start having unprotected sex.

travel

The CDC offers extensive information for travelers including 
pregnant women on areas with endemic Zika, travel notices, and 
information on travel to the 2016 Summer Olympics in brazil. 
This information can be found on the CDC website, as well as on 
Facebook and Twitter. Email updates are also available. 

testing and treatment

Preliminary diagnosis is based on clinical symptoms. Locations/
dates of travel are also taken into consideration. Serum testing is 
available to confirm a diagnosis.
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AN uPDATE ON ZIKA Continued from page 11

Testing may be offered to pregnant women who have traveled to 
a Zika-infected area 2 to 12 weeks after their return. Women living 
in a Zika-infected area should be offered screening at initiation of 
prenatal care and in the middle of the second trimester.  

To help monitor the disease, health care providers are encouraged 
to report suspected cases to state or local health departments. 
These state or local health departments are then encouraged to 
report laboratory-confirmed cases to the CDC through ArboNET, 
the national surveillance system for arboviral disease.

There is currently no specific antiviral treatment for Zika. Treatment 
recommendations typically include rest, lots of fluids, and medi-
cations to reduce pain and fever. Aspirin and other NSAIDs should 
be avoided until dengue can be ruled out, to reduce the risk of 
hemorrhage.

references and resources

Centers for Disease Control and Prevention 

• About Zika Virus https://www.cdc.gov/zika/index.html
• Fact Sheets and Posters

http://www.cdc.gov/zika/fs-posters/index.html
• Information for Healthcare Providers

http://www.cdc.gov/zika/hc-providers/index.html

• Information for Men and Women Thinking about Pregnancy
http://www.cdc.gov/zika/pregnancy/thinking-about-pregnancy.html

• Information for Pregnant Women
http://www.cdc.gov/zika/pregnancy/index.html

• Information for Travelers
http://wwwnc.cdc.gov/travel/page/zika-information
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the Women’s health Dietetic Practice Group (DPG) addresses 
women’s health and nutrition issues relative to the life stages 
unique to women, including preconception, prenatal, postpar-
tum, lactation and menopause. 

Members provide education to healthy women of reproductive 
age and Medical Nutrition Therapy (MNT) to women with repro-
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Available for CPEUs!

• Active conversation with other members on the WH DPG
website, electronic mailing list (EML), member forum, Facebook 
page, and Twitter account (@WomensHealthDPG).

• mentoring Program pairing students and those new to the
profession with seasoned professionals who share a similar focus 
to encourage skill enhancement, and help map out potential 
career pathways and future goals.

• member marketplace to share Member products and services
with other WH Members and the public.
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