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We live in a world where antibiotics,
antibacterial hand soap, toothpaste,
and cleaning supplies are all com-
monly used products. Until recently,
bacteria and other microorganisms
have merely been considered
“germs” that are dirty or make us sick,
but with the expansion of gene se-
quencing techniques and omics-
based technologies, we have
identified trillions of microorganisms
residing within and on us, and our
understanding of how they affect our
physiology and health is just begin-
ning to develop. 

Why Care About the Gut 
Microbiome?

The group of microorganisms resid-
ing in our gastrointestinal tract—the
“gut microbiome”— has been the
most well-studied group to date, al-
though physiological and health ef-
fects of the oral, skin, and vaginal
microbiomes are also under investi-
gation. Early reports implicated the
gut microbiome in a wide range of
gut-related conditions and disorders;
however, we have since learned that
the gut microbiome also affects dis-
tant tissues and organ systems. This
occurs because these microorgan-
isms produce metabolites and other
signaling molecules that are able to
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enter into the host circulation and
consequently interact with host tis-
sues and organs.1 It has been fairly
well-established that the brain and
nervous system are affected by the
gut microbiome, as some of these
metabolites and signaling molecules
include precursors to neurotransmit-
ters and can directly influence stimu-
lation of the vagus nerve.2 In
addition, host immune cells lining the
intestinal wall interact extensively
with microbes, affecting each other’s
function reciprocally through the re-
lease of inflammatory cytokines and
other signaling molecules.3

Importantly, these trillions of mi-
crobes are an extremely dynamic
group, the composition of which is
constantly varying. In disease-associ-
ated states such as diabetes and obe-
sity, there is a more extreme and
adverse shift in the microbial compo-
sition termed “gut dysbiosis.”4,5 What
is considered “dysbiotic” can vary
across conditions, but in general gut
dysbiosis is characterized by an al-
tered abundance of microbial species
(either an increase or decrease in in-
dividual species, as well as overall
species diversity) that is accompa-
nied by greater production of ad-
verse gut-derived metabolites and
pro-inflammatory signaling factors.1,6



considered the primary risk factor for
CVD. The key event that links aging to
increased CVD risk is the develop-
ment of arterial dysfunction, charac-
terized by endothelial dysfunction
and stiffening of the large elastic ar-
teries (i.e., the aorta and carotid arter-
ies).13,14 The endothelium, the inner
lining of blood vessels, is responsible
for the production and release of va-
sodilatory compounds, including the
vasoprotective molecule nitric oxide
(NO), which diffuse across the cell
membrane into the vascular smooth
muscle to elicit vasodilation. Produc-
tion and/or release of NO is impaired
with aging, resulting in greater tonic
vasoconstriction and the eventual
development of CVD.15Arterial stiff-
ening occurs secondary to endothe-
lial dysfunction due to modifications
involving structural proteins within
the arterial wall.16 Both of these
processes are driven primarily by ox-
idative stress and chronic low-grade
inflammation15; however, the up-
stream mechanisms that drive this
oxidative stress and inflammation are
not fully elucidated. This is where the
gut microbiome may play a role. Sev-
eral studies have demonstrated
changes in the gut microbiome with
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Overall, these changes can lead to
detrimental health effects for the
host.4,6

The Gut Microbiome and 
CV Function

One domain of physiology and
health that we are now learning may
be impacted by changes in the gut
microbiome is the cardiovascular
(CV) system (Fig. 1A). Cardiovascular
disease (CVD) is the leading cause of
death in the United States and the
developed world.7 Hypertension, one
of the most prevalent risk factors for
CVD, has been closely associated with
gut dysbiosis.8 While there are likely
many mechanisms by which gut dys-
biosis may cause CVD, one that has
received much attention is the in-
creased production of the gut-
derived metabolite trimethylamine
N-oxide (TMAO), which promotes
vascular oxidative stress and inflam-
mation,9 has been shown to directly
cause atherosclerosis in mice,10 and
predicts risk of CVD in humans.11,12

Risk for developing CVD increases ex-
ponentially after age 50.7 Thus, ad-
vancing age has long been
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A. Age-related alterations in the gut microbiome affect cardiovascular function 
B.Aging is associated with adverse changes in gut microbiome composition (gut
dysbiosis), leading to increases in inflammation, oxidative stress, and TMAO, which
result in vascular dysfunction, the primary risk factor for CVD. C.A high-fiber diet
may ameliorate adverse changes to the gut microbiome that occur with aging.
Blocking production of TMAO pharmacologically or nutraceutically may reduce
inflammation and oxidative stress. Supplementation with or increases in dietary
inulin-type fructans may improve vascular function. 
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aging in humans and rodents that are
consistent with gut dysbiosis,17 often
including a higher prevalence of mi-
crobes that are pro-oxidative and
pro-inflammatory.18

Suppressed Gut Microbiome
Reverses Vascular 
Dysfunction in Old Mice

Our laboratory recently published a
paper in The Journal of Physiology
that provided the first evidence that
gut dysbiosis may contribute to vas-
cular dysfunction with aging.19 In this
study, young and old mice were
treated with broad-spectrum antibi-
otics to suppress the gut micro-
biome, thereby providing
proof-of-concept that gut dysbiosis is
involved in mediating age-associated
impairments in vascular function.
Male C57BL/6N (wildtype) mice were
used as a model, as the changes they
exhibit in cardiovascular function
with age are similar to those seen in
aging humans. 

Results showed that the gut micro-
biomes of old (untreated) mice were
“dysbiotic” compared with young
mice, with higher prevalence of mi-
crobes that are known to promote in-
flammation and produce TMAO. Old

mice versus young mice also had
higher circulating (plasma) levels of
TMAO. Antibiotics suppressed these
detrimental microbes in old mice and
decreased plasma levels of TMAO. Re-
garding overall arterial function, the
arteries of the old antibiotic-treated
mice functioned more similarly to the
young mice, indicating a reversal of
age-associated vascular dysfunction.
Specifically, using an ex vivo isolated
carotid artery model, we found that
antibiotic treatment in old mice re-
stored endothelial function to levels
observed in young mice via improve-
ments in NO bioavailability and re-
duced oxidative stress. In addition,
stiffening of the aorta was reversed,
as assessed using aortic pulse wave
velocity (in vivo “functional” meas-
ured of stiffness) and wire myogra-
phy stress-strain testing (ex vivo
“structural” measure of stiffness).
These changes were accompanied by
beneficial alterations in arterial struc-
tural proteins and normalization of
vascular oxidative stress and inflam-
mation. 

Based on these data, we concluded
that not only does the composition
of the gut microbiome change with
aging towards a more dysbiotic state,
but these changes can lead to vascu-

lar dysfunction, thereby increasing
risk for CVD (Fig. 1B). The next step is
to identify specific microbes and gut-
derived metabolites that are involved
in mediating these and other detri-
mental health outcomes. Such stud-
ies would provide a strong platform
for the development of pharmaco-
logical, nutraceutical (i.e., dietary sup-
plements), and/or lifestyle
interventions that target these mi-
crobes and metabolites for disease
prevention/treatment and for promo-
tion of overall health. As an important
note, we are not suggesting that an-
tibiotics be considered as a suitable
treatment for vascular dysfunction
given the side effects and conse-
quences associated with long-term
use in humans. Rather, antibiotics
were used short-term in our study as
a mechanistic tool to investigate
whether gut dysbiosis is involved in
mediating age-associated vascular
dysfunction. 

Context for Health 
Care Providers

Our data add to the growing body of
evidence that gut microbiome health
is important for preventing disease
and dysfunction later in life. Many dis-
eases that are associated with aging

It’s the Little Things

by Mark Kern, PhD, RD, Editor-in-Chief

In the world of nutrition, it always seems that everyone is always looking for the next big thing to affect health or athletic per-
formance. But it’s not always the big things that can make a major difference. As usual, I’m using some editorial license to tie
these articles together, but hopefully we can all agree that this issue is kind of a big deal.

Our cover article is all about the potentially big effects of very little things. In that article Abigail Casso, BA and Vienna Brunt,
PhD describe the potential for our gut microbes to impact the health of the cardiovascular system. After that, Justin Robinson,
MA, RD, CSSD, CSCS discusses his experiences working with special operations military personnel, including some of the small-
est details of his fascinating practice. Lastly, Sallie Yakowicz reviews research on whether intermittent fasting can help to mini-
mize food intake and promote weight loss and influence health outcomes.

Please don’t dismiss the other departments of PULSE as just small potatoes, because you can also get a large dose of good in-
formation if you read some news from SCAN in “Of Further Interest,” summaries of SCAN Symposium presentations in “Confer-
ence Highlights,” abstracts of articles in our “Research Digest,” nuggets about our members in “SCAN Notables,” and
“Upcoming Events.” 

FromThe Editor
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obesity that plasma TMAO levels
were reduced following an 8-week
Mediterranean-style diet intervention
that contained no changes in choline
intake, but rather, increased the in-
take of  fiber-rich foods, specifically
legumes.24 Dietary fiber, particularly
soluble fiber, is not digested or ab-
sorbed by humans but is a necessary
substrate for bacterial fermentation
(i.e. fuel production). These findings
suggest that dietary fiber is capable
of remodeling the gut microbiome in
a way that results in decreased pro-
duction of TMAO, and perhaps, in
consequent reduction in systemic in-
flammation and oxidative stress. In
addition, supplementation with 
inulin-type fructans, one class of solu-
ble fiber, has been demonstrated to
increase certain NO-producing bacte-
ria and to improve endothelial func-

tion in atherosclerosis-prone mice.25

Thus, increased intake of or supple-
mentation with soluble fiber, specifi-
cally with inulin-type fructans, could
result in beneficial alterations in the
gut microbiome and perhaps aid in
ameliorating some of the adverse
changes that occur in the gut micro-
biome with aging. 

In conclusion, we now have strong
evidence of a direct influence of the
gut microbiome on vascular function,
both in dysbiotic (via increased pro-
duction of adverse pro-inflammatory
and proatherogenic compounds) and
healthy states (via increased produc-
tion of beneficial vasodilatory and
anti-inflammatory compounds). A
growing number of studies have as-
sociated aging with alterations in the
gut microbiome that can result in
negative health outcomes. Thus, tar-
geting the aging gut microbiome
through use of specific compounds,
diets, or supplements that can bene-
ficially alter gut microbiome compo-

(e.g., CVD, chronic kidney disease, de-
mentia and Alzheimer’s disease) de-
velop over multiple decades of life,
making it important to maintain gut
health across the entire lifespan. Evi-
dence regarding which types of inter-
ventions may optimally promote gut
health is still in the developmental
stage; however, there are some clues
regarding certain dietary patterns,
nutrients, and compounds that may
have a positive effect (Fig. 1C). 

For example, “Western-style diets”
(high fat, high sugar, low fiber) are
known to cause gut dysbiosis, and
some recent studies have shown that
subsequent vascular dysfunction can
be reversed by restoring gut health
with antibiotics or transplant of
healthy microbes from other ani-
mals.20,21 Thus, placing older adults on

a diet low in fat and sugar and high in
fiber may be beneficial for vascular
outcomes. Indeed, in epidemiologic
studies, so-called “non-Western diets”
have been associated with lower risk
of CVD compared with Western-style
diets.22

Supplementation with the TMAO pre-
cursor choline, a nutrient found in
high concentrations in eggs, red
meat, fish, and cheese, increases
plasma TMAO levels in rodents.10

Over time, elevated intake of choline
could result in an increased preva-
lence of gut microbes that can pro-
duce TMAO. This suggests that a
low-choline diet or compounds that
block the production of TMAO could
prevent increases in plasma levels of
this adverse metabolite, and there-
fore could prevent vascular dysfunc-
tion with aging and CVD. In fact,
individuals who regularly eat red
meat have higher risk of atheroscle-
rosis than vegetarians.23 In contrast, it
has also been shown in children with

sition is a novel and seemingly neces-
sary approach for treating vascular
dysfunction and reducing CVD risk in
the expanding population of older
adults.

Abigail G. Casso is a graduate student
in the Department of Integrative Physi-
ology at the University of Colorado
Boulder, in Boulder, CO. Vienna E. Brunt,
PhD is a postdoctoral fellow in the
same department at the University of
Colorado Boulder. V.E.B. is funded by
NIH F32 grant HL140875.
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Best Practices of a Performance Dietitian for Tactical Athletes
by Justin Robinson, MA, RD, CSSD, CSCS

Military selection and combat prepa-
ration are highly demanding
processes, as some 70,000 U.S. Special
Operations Forces (SOF) operators,
(spanning all branches – Air Force,
Army, Marine Corps, and Navy) per-
form high-risk missions across the
globe. As a result, the roles and re-
sponsibilities of the tactical perform-
ance dietitian are uniquely
challenging and rewarding. 

The overarching goal of tactical per-
formance dietitians is to employ
training and operational fueling/hy-
dration strategies to improve the pro-
ficiency and efficiency of task-specific

skills, thus maximizing mission per-
formance and effectiveness.2 As fuel-
ing requirements change throughout
a military career, performance dieti-
tians must adapt recommendations
to training and deployment environ-
ments. According to the Department
of Defense Nutrition Subcommittee,
tactical performance nutrition is de-
fined as “nutrition’s contribution to
the sustainable execution of cogni-
tive and physical actions by the
human body to the greatest degree
attainable under specified conditions
and objectives.”1

The term “tactical athlete” commonly

refers to members of service and pro-
tection agencies such as Police, Fire,
SWAT, and Military.  This “athlete”
label has faded from the SOF com-
munity; SOF operators are rightly not
athletes, but warfighters. While it is
true that they run, jump, lift, carry, and
climb, as do athletes, SOF operators
serve the United States and its allies
by fighting in wars and fulfilling their
missions—which is far from a game.
SOF missions require speed, agility,
strength, endurance, mobility, and
mental fortitude. Thus, our systematic
approach to creating performance
nutrition programming is extrapo-
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training, pre-deployment, and de-
ployment locations.  

Quite often, military dining facilities
consist of large-scale food produc-
tions that predominately serve previ-
ously-frozen or canned food.
However, a new trend in military food
service is emerging.  With the support
of SOF performance dietitians, the
Army recently completed a year-long
study evaluating the impact of a per-
formance-based menu (from
“scratch,” unprocessed foods).  The in-
tervention improved diet quality, sol-
dier satisfaction, and opinions about
the value and impact of the dining fa-
cility on a variety of health and readi-
ness factors.4 With time and
education, we believe that a perform-
ance-based menu will be the new
standard and implemented at all SOF
training bases.

At NSW specifically, we have imple-
mented catering contracts at some of
our off-base training sites, which al-
lows us to control the menu (set stan-
dards for cooking oils, protein
portions, fruit and vegetable serv-
ings) to improve performance.  We
have also added meal preparation
classes to the student curriculum, in
which I instruct microwave, blender,
and electric skillet-based recipes, as
they have limited access to kitchen
equipment.  With that, we build mo-
bile kitchens (also called “nutrition
flyaway kits”) for remote training sites
and deployments.  In addition, we
stock vending machines around the
compound with nutrient- and en-
ergy-dense foods (natural energy
bars, protein shakes, fruit juices, and
chocolate milk), as we cannot provide
any sort of training table or recovery
station.

Challenges and Day-to-Day
Tasks

The sensitive nature of a warfighter’s
job presents challenges for tactical
performance dietitians.  Unlike tradi-
tional sports dietitians, tactical dieti-
tians cannot watch every practice
and every game, and they cannot an-
alyze data from the activity trackers
worn during competition. Further-

on MET calculations, and can rise up
to 10,000 to 12,000 kcal per day dur-
ing higher-volume training phases. 

Conditioning of an SOF student or
operator may parallel that of a de-
cathlete, because a warfighter must
be metabolically flexible, i.e., able to
draw on carbohydrate, fat, and pro-
tein sources when necessary.  As sim-
ple as it sounds, a balanced and
adequate diet is key, emphasizing
whole foods, inclusion of each
macronutrient at meals, and limiting
periods of negative energy balance.

As with any sport or physically-de-
manding occupation, optimizing
daily nutrition can reduce the proba-
bility and severity of injuries.1 At the
NSW Center the most common in-
juries that students sustain include
stress fractures and heat illness. Dur-
ing rehabilitation, early nutrition in-
terventions (individual counseling,
meal planning, lab work) facilitate a
rapid return to performance.3 During
hot or high-intensity training days,
oral rehydration solution (ORS) and
frequent hydration breaks promote
electrolyte and fluid balance.

Nutrition Education

NSW students participating in the
roughly year-long selection and
training process receive regular nutri-
tion education, which varies based on
their upcoming training block.  The
first months involve high volumes
and intensities of physical activity;
therefore, education prioritizes suffi-
cient energy intake and hydration.
After this period, training focuses
slightly less on conditioning and
more on tactical training;  thus, total
energy expenditure decreases.  Our
nutrition education messaging shifts
to meal preparation, recovery, and
improving sleep. The dining facility
also facilitates the implementation of
strategies to improve eating behav-
iors.  Furthermore, when providing
education, it is important to keep in
mind that the tactical performance
dietitian must provide practical rec-
ommendations–i.e., we must con-
sider what foods, storage, and
cooking equipment are available for

lated from and resembles traditional
sport.1

The SOF-wide Human Performance
Program (HPP) employs performance
dietitians, strength and conditioning
coaches, physical therapists, athletic
trainers, and mental performance
coaches.  Approximately 40 perform-
ance dietitians work within SOF HPPs
across all branches. HPP falls under
the Department of Defense (DoD)
Preservation of the Force and Family
(POTFF) initiative. Created in 2013,
HPP promotes resiliency and preven-
tive maintenance, aiming to resolve
problems before they become
chronic and heal catastrophes
quickly when they do occur.  Internal
data validate HPP implementation, as
physical metrics, including recovery
rates, readiness, and access to care
have improved since 2013.

An Elite Force  

Attrition rate for SOF selection pro-
grams is 75% to 80%, indicating that
roughly 1 of 5 candidates graduate
from selection and training. There-
fore, the individuals we work with are
elitemilitary operators. They may not
have Olympic-caliber skill in any sin-
gle, physical aspect, but they excel
across the board in physical, cogni-
tive, and tactical activities. The
warfighter’s “specificity” is speed,
agility, strength, and endurance. Thus,
the overall goal for tactical perform-
ance dietitians is to facilitate opera-
tional readiness for any activity in any
environment at all times.  In carrying
out their role to achieve this overall
goal, tactical performance dietitians
adhere to the guidelines set forth for
an SOF comprehensive performance
nutrition program (Table 1).   

As an elite subset of the military pop-
ulation, the energy expenditure
among SOF personnel varies widely
and commonly exceeds that of an av-
erage Service member.  A recent pre-
diction model estimated that energy
expenditure during SOF training av-
erages 4,468 kcal per day.2 At the
Naval Special Warfare (NSW) Center
command, a student’s expenditure
may reach 6,000 kcal per day, based
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Table 1. Ten Major Guidelines for an SOF Comprehensive Performance Nutrition Program1 

1. Focus on individual Operator outcomes based on occupational and medical factors.

2. Support and promote foods and products shown to prevent chronic disease and enhance the immune system.

3. Base event fueling and recovery plans on event- and condition-specific factors.

4. Make body composition recommendations based on service-specific standards, chronic disease prevention, and optimal
strength-to-weight ratio for task-specific requirements relative to Special Operator individual factors. 

5. Optimize mental performance through hydration, macronutrient distribution and timing, and appropriate dietary
supplements.

6. Use fluids, macronutrients, micronutrients, and dietary supplements, as warranted, to lessen detrimental effects of
arduous environments.

7. Make unbiased dietary supplement recommendations by balancing scientific evidence for health and performance
benefits with documented safety concerns. 

8. Facilitate nutrition support throughout inpatient and outpatient treatment to the transition from rehabilitation to return
to duty. 

9. Address organizational culture and resources by providing education and services within the context of specific SOF
cultures and financial and logistical constraints.

10. Use dining facilities as a model of excellence and as a hands-on educational experience.

Reprinted with permission from Special Operations Medicine;2015:15:40-52.

more, operators cannot always tell
performance dietitians precisely
what they do, or the exact location of
their upcoming deployment.

The position of a performance dieti-
tian is one that includes a lot of
“hurry up and wait.” Throughout the
day, tasks include regular charting,
data recording, and work on various
projects. However, it is important to
be flexible and available to provide
education or counseling. Perform-
ance dietitians may need to adjust
their day to students’ or operators’
busy schedule; in case they have a
question or would like an individual
consult, “now is [always] the best
time.”  

The time required of a performance
dietitian working with tactical ath-
letes typically includes normal busi-
ness hours (~7:00 am to 4:00 pm),
which greatly differs from collegiate
or professional sports teams.  Some
days or weeks require additional
hours, but they average a 40-hour

work week.  Despite working in a spe-
cialized field with elite personnel,
clinical and general health skills are
utilized. Popular topics such as sup-
plements and diet trends are con-
stantly addressed. 

In short, implementing comprehen-
sive performance nutrition program-
ming is merely one cog in enhancing
the resiliency and performance of
elite military students and operators.
I enjoy this role and look forward
coming to the “office” every morning.

Justin Robinson, MA, RD, CSSD, CSCS is
the Human Performance Dietitian at
the Naval Special Warfare Center
(NSW) in Coronado, CA. He is also a Tac-
tical Strength and Conditioning Facili-
tator® (TSAC-F) and a Fellow of Applied
Functional Science (FAFS). 

Disclaimer: The views and opinions expressed are
those of the author and do not necessarily reflect
those of the Department of Defense (DoD) or its
components.  Mentions or images of any particu-
lar product(s) should not be viewed as an en-
dorsement.
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This article is approved by the Academy
of Nutrition and Dietetics, an accred-
ited Provider with the Commission on
Dietetic Registration (CDR), for 1 con-
tinuing professional education unit
(CPEU), level 1. To apply for free CPE
credit, go to www.scandpg.org/nutri-
tion-info/pulse-newsletters/) and
click Take The Quiz Now.
Upon successful completion of the
quiz, a Certificate of Completion will
appear in your My Profile (under the
heading, My History). The certificate
may be downloaded or printed for your
records. 

Learning Objectives
After you have read this article, you
will be able to:
■ Explain how fasting may impact
the body’s circadian rhythms, and de-
scribe different models of intermit-
tent fasting.
■ Discuss research findings regard-
ing the effects of intermittent fasting
on weight loss.
■ Describe evidence evaluating the
effects of intermittent fasting on
physical health and mental health.

Intermittent fasting (IF) is an eating
pattern using voluntary, timed inges-
tion and restriction cycling. IF has
gained popularity as a dieting trend
because of its weight loss potential.
Nearly three quarters (73%) of inter-
ventional IF trials on human subjects
have resulted in weight loss using
various fasting protocols, likely due to
overall intake reduction by limiting
eating opportunity hours.1 In addi-
tion to weight loss, a variety of health
benefits of IF have been proposed,
such as improved lipid panels and
blood glucose, although support for
these claims is lacking. Human stud-
ies of IF are largely limited to obser-

vational studies of religious fasting
during the Muslim month of Ra-
madan, cross-sectional studies of eat-
ing patterns associated with health
outcomes, and some experimental
studies with modest sample sizes.1

Data are lacking for the proposed
benefits of IF due to a limited num-
ber of clinical outcomes studies, few
controlled trials, frequent multiple
hypotheses testing uncorrected for
type I error, and limited safety data
on potential adverse effects includ-
ing dehydration and hypoglycemia.2

Dietitians who understand IF could
incorporate IF education and coun-
seling into practice, but understand-
ing how IF influences weight, lipid
panels, blood glucose, and other
health parameters is constrained by
limited evidence. This overview of
what is currently understood about
intermittent fasting summarizes the
existing limited data and provides
recommendations for research and
practice.

Fasting and Circadian
Rhythms

Some existing eating behavior rec-
ommendations, including those of
the Danish Health Authority, advise
eating three main meals and several
small meals per day as part of
a healthy lifestyle with the aim of
blood lipid and weight control.3 In

contrast, an increase in the typical
number of daily meals is correlated
with an increased incidence of obe-
sity and diabetes throughout recent
decades, likely due to increased en-
ergy intake overall.3 According to
data from the National Health and
Nutrition Examination Survey
(NHANES) comparing energy intake
among women from 1970 to 2010
(n=62298), caloric intake during
meals has decreased (82% to 77%)
while snack intake has increased
(18% to 23%). Eating opportunities

between meals and snacks are com-
mon, but less than 1% of eating occa-
sions occur in the 5 hours between
1:00 am to 6:00 am. Snacking outside
of meals extends the time digesting
and metabolizing food, and meal tim-
ing may have implications for the de-
velopment of cardiovascular disease,
type 2 diabetes mellitus, and obesity.4

Intake cycles influence the body’s cir-
cadian rhythm signals originating
from the suprachiasmatic nucleus
(SCN) of the hypothalamus and vari-
ous organs. Peripheral circadian
clocks, such as those found in the
liver, are influenced by the autonomic
nervous system and systemic cues in-
cluding body temperature, hormone
metabolites, and feeding/fasting cy-
cles. Through feeding cycle changes,
the relationship between the central
clock in the SCN and the clocks in the
liver can be altered, suggesting that
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metabolic changes caused by feed-
ing rhythm modifications could affect
the circadian system.5 In mice, food
given in the dark sleeping period can
dysregulate peripheral clocks’ syn-
chrony from the master clock and
alter the coherence of rhythmic gene
transcripts, possibly relevant to car-
diometabolic health.4 Disruption of
internal clocks may consequently dis-
turb proper digestion and utilization
of nutrients. Fasting may be crucial to
the function of the body’s circadian
rhythms.

There are several variations of inter-
mittent fasting. Alternate day fasting
involves alternating complete fasting
days with ad libitum feeding days.
Modified fasting regimens limit en-
ergy consumption to 20% to 25% of
energy needs on scheduled fasting
days. In this type of variation, fasting
is used to describe periods of re-
duced energy intake rather than
complete restriction (e.g., the 5:2 diet,
which involves energy restriction for
2 nonconsecutive days per week and
unrestricted eating during the subse-
quent 5 days). A third standard form
of intermittent fasting is time-re-
stricted feeding in which intake is
limited to specified periods, usually
anywhere from 3 to 12 hours. Extend-
ing the fasting period avoids con-
suming energy outside of the normal
feeding phase (such as late-night eat-
ing in humans) and may reset some
peripheral clocks and disrupt energy
balance.5 Fasting regimens that ex-
clude or dramatically reduce energy
intake in the nighttime help to syn-
chronize food ingestion with optimal
postprandial hormonal response dur-
ing the daytime, thus promoting cir-
cadian rhythm regulation.5 IF
protocols include periods of fasting,
but normative eating patterns in-
clude fasting periods between meals
and during sleep. How narrow fasting
windows compare with extended
fasting periods is both an interesting
question and something that must
be defined in IF research. 

Effects on Weight Loss

Weight loss in overweight and obe-
sity can help reduce the risk for

chronic conditions including cardio-
vascular disease, diabetes, and kidney
disease. Dieting to induce weight loss
is a primary driver of public interest
in intermittent fasting. Reduced op-
portunities to consume calories
through IF can result in weight loss.
The alternate-day fasting model is as
effective in reducing body weight in
obese populations as simple caloric
restriction. In a 22-day study of alter-
nate-day fasting, participants aver-
aged 2.5% body weight loss.6 In
human studies of modified fasting
regimens, results indicate significant
weight loss ranging from 3.2% in a
12-week trial to 8% in a one-arm trial

during an 8-week period.7, 8 Daily
caloric reduction is comparable to IF
for weight loss, but one IF study
showed that the fasting regimen pro-
duced significantly more weight loss
than caloric reduction  (9.6% body
weight vs. 5.5% body weight) using a
standard weight loss diet of 1,200 or
1,500 kcal per day.9 Some studies,
however, indicate that calorie restric-
tion is more impactful for weight loss
than intake timing. Studies that allow
some food on the fasting day pro-
duce the greatest weight loss. For ex-
ample, overweight participants lost
8% of their body weight over an 8-
week period when were provided
with a 320- to 380-kcal meal replace-
ment shake on each fast day during
an alternate-day fasting regimen.4

Other evidence suggests that timing
rather than caloric restriction may be
the key factor for IF’s influence on
weight. In a study involving flies, in-
gestion volume increased after fast-
ing, yet the fasting triggered
mobilization of fat stores.10 In a
human study on time-restricted feed-
ing, 29 normal weight men fasted for
more than 11 hours overnight, result-
ing in weight change differences be-
tween the intervention, with the
control group gaining 0.6 kg while
the intervention group lost 0.4 kg.11

In addition, there was a 4.1% weight
loss in a crossover study assessing
the effect of consuming a single meal
in the afternoon each day for 8 weeks
without calorie restriction compared
with an isocaloric diet consumed be-
tween three meals per day.12 There
are discrepancies between these
studies and those on the connection
between skipping breakfast and obe-
sity. Among young adults (aged 18–
30 y), daily breakfast eaters gain 1.91
kg less than infrequent breakfast con-
sumers (<4 d/wk) over 18 years.4 Male
breakfast consumers are less likely to
gain ≥5 kg over 10 years, independ-
ent of lifestyle and body mass index
(BMI) at baseline.4 It is difficult to
know how timing of meals may con-
tribute directly to weight loss, but
calorie restriction with or without pe-
riods of fasting appears most effec-
tive for weight reduction.

Effects on Health Outcomes

Intermittent fasting may improve
some biometric markers. Alternate-
day fasting reduces total plasma cho-
lesterol and triglyceride
concentrations, reduces liver steatosis
and inflammatory gene expression,
and may minimize cancer risk factors
by reducing cell proliferation.1 In con-
junction with positive cardiovascular
effects that occur due to weight loss,
IF may improve heart health, but it
should be implemented with caution
because of possible anatomical ef-
fects. A study on human subjects who
routinely fasted showed they had re-
duced incidence of coronary artery
disease compared with those who
did not fast, despite extensive adjust-
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ment for confounders. In a rat study,
alternate-day fasting increased left
atrial diameter and myocardial fibro-
sis, while reducing cardiac reserve.2

Although left ventricular ejection
fraction and ventricle size were not
measurably affected by this fasting
regimen, the observed changes sug-
gest caution in the human applica-
tion of regimens using frequent
fasting. It is unknown how intermit-
tent fasting impacts cardiovascular
anatomy or the health of athletes or
those who partake in physical activ-
ity.

In an animal time-restricted feeding
study, mice whose high-fat diet (HFD)
feeding was restricted to 8 hours dur-
ing the normal nocturnal eating time
consumed equivalent energy but had
reduced risk of obesity, hyperinsu-
linemia, hepatic steatosis, and inflam-
mation compared with ad libitum day
and night HFD-fed mice.13 When to
restrict or reduce the hours of eating
during the day could affect nutri-
tional outcomes. Eating in the morn-
ing is supported by a cross-sectional
survey of the Bogalusa Heart Study,
which demonstrated that 74% of
breakfast skippers failed to meet two
thirds of the Recommended Dietary
Allowance for vitamins and minerals

compared with 41% of those who
consumed breakfast.4 Breakfast has
an important role in obtaining vital
nutrients and energy, thus the in-
crease in nocturnal fasting may be
most beneficial at the start of the
night rather than in the morning.

NHANES data show that each 3-hour
increase in nighttime fasting dura-
tion is associated with reduced odds
of elevated hemoglobin A1c and
lower c-reactive protein concentra-
tions in women who ate less than
30% of their daily calories after 5:00

pm.1 In terms of lipid control, IF may
pose advantages. In fruit flies, those
under ad libitum conditions had in-
creased triglyceride levels with age
plateauing around day 37, whereas
flies under 5-day IF conditions had re-
duced triglycerides when fully
fasted.10 There is likely benefit to ex-
tend the length of the nocturnal fast;
however, because several studies in-
dicate breakfast consumption con-
tributes to good health, more
evidence will help determine the
length of time with the greatest en-
hancement of possible benefits.

Other studies show that intermittent
fasting may lead to a longer lifespan
due to multifactorial health benefits.
In a study of rats eating a calorie-re-
stricted diet of diluted food com-
pared with rats undergoing
intermittent starvation, the latter
group experienced an increase in
lifespan, whereas the diluted food
group did not.10 However, in studies
with invertebrate organisms such as
yeast, worms, and Drosophila, contin-
uous access to diluted food did result
in robust life extension.10 The mecha-
nism for this outcome is unknown, as
well as its possible application in hu-
mans. Periodic fasting may be impor-
tant for, but not the only contributor

to, prolonged life effects of dietary re-
striction. Observational studies in hu-
mans could provide insight into
possible lifespan effects of intermit-
tent fasting.

Effects on Mental Health

The negative mood often associated
with substantial hunger was explored
in people observing Ramadan. In this
population, daytime fasting was
linked to more traffic accidents,
worse mood, greater irritability,
slower reaction time, worse memory,

and poorer work performance.3 In an-
other case, women who fasted for 2
consecutive days reported distrac-
tion, but not hunger. Their fasting was
associated with impaired mood and
perceived work performance com-
pared with the 2 days prior to fast-
ing.14 In subjects with a BMI of 20 to
30, participants reported consider-
able hunger on fasting days, which
did not decrease as they continued
to follow the fasting protocol.6

Hunger can lead to worsened mood,
more distractibility and irritability,
and increased fatigue. Despite some
evidence that fasting may negatively
affect mood due to its association
with hunger, there is also evidence
that it may not impact mood. Al-
though self-reported hunger was
higher in the morning for those con-
suming one meal per day, the alter-
nate-day fasting regimen was
considered acceptable because there
were no changes in tension, depres-
sion, anger, vigor, fatigue, or confu-
sion.12

In a randomized control trial of obese
people restricting breakfast, hunger
was reported as greater by
lunchtime. This heightened hunger,
however, did not affect calories con-
sumed at lunch, nor was there a
change in appetite later in the after-
noon compared with on days they
ate breakfast.15 Satiety- and appetite-
regulating hormones and peptides
were affected by prolonged morning
fasting, but these alterations did not
significantly affect intake. Regardless
of having fasted or not, pleasant and
positive feelings of cheerfulness, re-
laxation, and feeling carefree im-
proved postprandially. Moreover, a
pilot trial on time-restricted feeding
among overweight older adults 
(>65 y) suggests that this type of
feeding intervention helped improve
subjects’ perceptions of physical
function and ability to perform daily
activities.16 The positive effects of
time-restricted eating, including
weight loss and improved health in-
dicators, may lead to a greater self-
efficacy, thus improving mental well-
ness. In addition, an improvement in
mood may promote better sleep
quality, and vice versa. Since night-
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pensatory behaviors following fast-
ing.18 Longer duration and larger
studies need to be performed to un-
derstand if intermittent fasting proto-
cols contribute to disordered eating,
mood, or mental health.

Conclusion

Overall, current intermittent fasting
data are mixed. There is a need for ad-
ditional human trials studying the in-
dependent effects of intermittent
fasting on weight, disease states, bio-
metric markers, and mental health.
High-quality evidence will determine
how this trendy dietary pattern could
be understood, implemented, and
practiced safely and effectively. The
long-term effects of intermittent fast-
ing are unknown, so researchers, clini-
cians, and practitioners of IF must
prioritize safety and take caution
when studying, recommending, and

participating in intermittent fasting.
Although the ideal situation is for sci-
entific discovery to influence behav-
iors, intermittent fasting is
influencing science. Evidence for IF is
not sound enough to support its
practice unless as a temporary tool to
elicit weight loss. The role of dieti-
tians practicing evidence-based di-
etetics is often challenged by popular
dieting trends with limited scientific
support, but researchers and clini-
cians must rise to the challenge to fill
gaps in understanding to provide the
best care for our patients, clients, and
the public.

Sallie Yakowicz earned her bachelor of
science degree in dietetics from North
Dakota State University. She is registra-
tion eligible after completing her di-
etetic internship at the Minneapolis VA
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time eating reduces sleep duration
and quality, this can lead to poor
mood. Reduced sleeping time and
quality may increase risk of obesity,
diabetes, cardiovascular disease, and
cancer.17 Fasting throughout the
night reduces interruptions and can
lead to a longer duration and higher
quality of sleep, thus promoting im-
proved mood. 

Fasting may result in mild adverse
events such as headaches, fainting,
weakness, dehydration, and hunger
pangs. These side effects can usually
be reversed with increased fluid or a
snack. Safely practicing IF requires
meeting minimally adequate calories
and nutrients within the restricted
time period. Severe caloric restriction
can contribute to starvation. Starva-
tion causes excessive weight loss,
anemia, chronic diarrhea, delirium,
and other adverse reactions and
eventual death.2 Appropriate practice
of intermittent fasting should not
produce these adverse effects, but it
could be dangerous when practiced
too frequently or for too many con-
secutive days. Severe consequences
of dangerous and uncontrolled ex-
cessive restriction IF could include
malnutrition, eating disorders, sus-
ceptibility to infectious diseases, or
organ failure. 

Intermittent fasting should not be
practiced or recommended for those
who have, are suspected to have, or
are at risk of eating disorders or disor-
dered eating behaviors. Although IF
protocols have potential health bene-
fits when performed appropriately
with clinician direction, it is important
to be aware that this type of restric-
tion could develop into obsessions
around food timing and disordered
eating patterns. When coupled with
overall calorie restriction, intermittent
fasting can lead to inadequate intake,
which could cause unhealthy weight
loss and malnutrition. For those in-
tending to lose weight, gradual loss
of 1 to 2 lb per week is typically rec-
ommended. Healthy college students
who self-monitored their eating for
96 hours, including a 24-hour fasting
period, did not experience disordered
eating behaviors of binging or com-

Health Care System in Minnesota.
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SCAN’s Annual Symposium, as al-
ways, was filled with great speakers,
high energy, and excellent network-
ing opportunities. With the theme of
wellness, participants learned helpful
information for all clients, be they
athletes, fitness exercisers, or seden-
tary individuals. Here are just some of
the highlights that might apply to
your clients: 

Changing Behavior Based 
on Values
Chris Wharton, PhD, Arizona State Uni-
versity’s College of Health Solutions

Knowledge is necessary, but not suffi-
cient, for sustained behavior change.
People are more likely to persist in

treatment includes stigma and the
belief “I’m not THAT sick.” Athletes
may fail to seek help, sometimes for
as many as 10 to 15 years. They com-
monly fear that an eating disorder
treatment program will deny them
permission to exercise and maintain
the lean body they believe is key for
success. 

Outcomes data from the GOALS Pro-
gram at Walden Behavioral Care in
the Boston area indicate that athletes
can abandon unsafe weight manage-
ment techniques, learn how to fuel
for performance, and achieve a
healthy mindset towards food. The
data show that over an 8-week treat-
ment program (3 nights/wk) that in-
cluded a proper training program,
eating competence increased, disor-
dered eating behaviors decreased,
and weight remained relatively sta-
ble. 

Conference Highlights

behavior change when their at-
tempts to change are based on their
values. For example, those who ad-
here to plant-based diets consistently
identify values and ethics as key mo-
tivators, sometimes even more so
than health. They might express con-
cern about the environment and cli-
mate change, or animal or human
welfare. The question arises: How do
we create public health campaigns
that focus on values? 

Treating Competitive 
Athletes with Eating 
Disorders 
Paula Quatromoni, DSc, MS, RD, Boston
University and Walden Behavior Care

Eating disorders and disordered eat-
ing affects about 60% of female ath-
letes and 30% of male athletes, yet
specific treatment programs for ath-
letes with eating disorders are diffi-
cult to find. Another barrier to
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Nutrition Controversies in
Cardiovascular Health 
Gita Sikand, MA, RD, University of
California - Irvine Preventive 
Cardiology Program

The latest guidelines for treatment of
cardiovascular disease (CVD) are
available from the American Heart
Association and the American Col-
lege of Cardiology (Arnett et al. Circu-
lation; 2019), and the National Lipid
Association (Jacobson T et al. J Clin
Lipidol; 2015). These organizations
carefully review the latest evidence
and offer these recommendations:
■ The principal targets of therapy for
heart disease are low-density lipopro-
tein cholesterol (LDL-C) and non-
high-density lipoprotein cholesterol
(non-HDL-C) The goal is to lower LDL-
C serum concentrations to <100
mg/dL for those at risk for CVD and to
<70 mg/dL for those at very high risk.

■ Saturated fat should be limited to
<7% of total calories. For a vegan
consuming 2,000 kcal/day, this
equates to 1 tablespoon of coconut
oil a day.

■ While egg consumption is not as-
sociated with CVD risk in a healthy
population, eggs can significantly in-
crease CVD risk in people at high risk
for heart disease. This includes peo-
ple with diabetes, who are recom-
mended to limit dietary cholesterol
to <200 mg/day. This equates to 3 to
4 eggs per week.

■ To determine if your client is a
hyper-responder to dietary choles-
terol, the best option is to have a
client undergo a baseline lipid panel
test, then consume two eggs daily for
8 weeks within the context of a heart-
healthy diet, and then have the lipid
profile rechecked after 8 weeks.

■ Butter is not back. The often-
quoted study (Siri-Tarino P et al. Am J
Clin Nutr; 2010) used flawed research.
It did not examine the outcome of re-
placing saturated fat (butter) with re-
fined carbohydrate or unsaturated fat
(e.g., olive or canola oil). The correct
conclusion of the study should have
been “Saturated fat, refined carbohy-

drate, and added sugars are equally
bad for coronary heart disease risk.” If
you replace butter (saturated fat)
with polyunsaturated fatty acids and
monounsaturated fatty acids (PUFAs
and MUFAs), such as avocado, nuts,
and olive oil, the change in total mor-
tality drops by 15% to 25%.

■ Both monounsaturated and
polyunsaturated fat reduce the risk of
inflammation. There is no need to be
concerned about the ratio between
omega-6 and omega-3 fats; both are
important components of a heart-
healthy diet. 

■ Health claims made about coconut
oil are misleading and are made by
marketing gurus who used research
based on medium-chain triglyceride
(MCT) oil, not coconut oil. Coconut oil
contains primarily lauric acid, an MCT
that behaves like a long-chain satu-
rated fat in terms of digestion and
metabolism. Lauric acid raises LDL-C,
inflammation, coagulation, and in-
sulin resistance (Eyres L et al. Nutr Rev;
2016). To lower LDL-C levels, coconut
oil should be used sparingly. One ta-
blespoon of coconut oil contains 13.6
g of saturated fat. A person on a 2,000
calorie diet has only 15 g/day of satu-
rated fat to honor the recommended
intake of <7% of total calories from
saturated fat.

■ The ketogenic diet may curb
hunger and lead to weight loss, but
research indicates that staying on a
very low carbohydrate diet is difficult.
The backlash is binge-eating carbo-
hydrates and increased disordered
eating patterns. 

Fitness vs. Fatness
Glen Gaesser, PhD and Siddhartha An-
gadi, PhD, Arizona State University

■ Being physically fit is more impor-
tant than being lean. Following the
public health guidelines to exercise
for at least 30 minutes 5 days a week
is enough to boost heart-health. 

■ Too many people lose weight only
to regain it. This pattern of weight cy-
cling has a negative impact on overall
health, and can lead to type 2 dia-

betes. People who live in large bodies
are better off adding exercise than
self-inflicting rigid diets that “back-
fire.”

Is There a Safe Level of 
Drinking? 
William Kerr, PhD, Alcohol Research
Group, Oakland, CA

We have been led to believe that
drinking one to two glasses of wine
daily can offer positive health bene-
fits, but that belief can be questioned.
At least 25 ICD-10 diagnostic codes
are related to alcohol—to say noth-
ing of associations between alcohol
and certain cancers, CVD, intestinal is-
sues, unintended injuries from acci-
dents, and intended injuries from
suicide. The methods used to study
alcohol consumption are flawed, and
that skews the health data. Here’s
how variable patterns complicate as-
sessment:
■ The definition of “one drink” is
supposed to be 1.5 oz of spirits, 6 oz
of wine, or 12 oz of beer. Because bar-
tenders have been known to serve
larger potions (better tips!), the im-
biber’s self-report of “one drink”
could more accurately be counted as
one and one-half drinks. 

■ People reportedly drink less as
they age. Is this because they drank
too much earlier in their lives and
now have health issues that curb al-
cohol intake? Does that person get
counted as a heavy drinker or a light
drinker?

■ Do sick people get counted as ab-
stainers? For example, people with di-
abetes commonly stop drinking
upon receiving that diagnosis. How
do they get counted? Cancer patients
have been found to drink more than
pre-diagnosis. How do they get
counted?

■ How should drinks be reported—
by number of drinks per week, num-
ber of drinks in the past 3 days,
number of times a person drinks per
week, or number of drinks per day?
How does one account for alcohol in-
take during holiday weeks? 
The current recommendations for the
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least harmful way to include alcohol
in a diet are to have one to two drinks
only 3 to 4 times a week (not daily).
Importantly, that “one drink” needs to
be actually just one standard drink.

Sports Supplements Athletes
Can Trust
Christopher Mohr, PhD, RD and Andrew
Holmes, NOW™ Sports

Unfortunately, drug testing is an inte-
gral part of today’s sports science.
While some athletes try to “beat the
system,” others innocently consume
tainted sports supplements that
might contain anabolic steroids,
ephedrine, or other ergogenic aids
that are not listed on the product
label. Sometimes the sources of con-
tamination are from the raw materi-
als imported from India or China. At
other times, manufacturers might
knowingly “spike” a product to make
it work better. Businesses such as In-
formed-Sport and Informed-Choice
now test batches of supplements
from factories as well as randomly
from retail stores to help athletes re-
duce their risk of consuming contam-
inated products. 

Brain Food: Understanding
the Role of Lutein  
Elizabeth Johnson, PD, Friedman
School of Nutrition at Tufts University,
Boston

■ Lutein (found in egg yolk, spinach,
and other dark green and yellow/or-
ange foods) is important for reducing
age-related macular degeneration.
Lutein also helps protect cognitive
health as we age. The more lutein in
the eye’s macula, the better one’s
cognition. Adults with normal brain
function have three times more
lutein in the brain than those with
cognitive impairment. 

■ Lutein is fat -soluble, and is better
absorbed from egg than from
spinach, unless the spinach-meal in-
cludes some fat. Lutein-rich foods in-
clude avocado, orange, egg, broccoli
and other colorful vegetables and
fruits, as well as egg yolks.

Indian Spices and Health 
Susan Kundrat, MS, RD, CSSD, Univer-
sity of Wisconsin - Milwaukee   

Only recently have scientists begun
to study the cholesterol-lowering, an-
tidiabetic, and anti-inflammatory ef-
fects of spices:
■ Curcumin (found in turmeric) has
antioxidant and anti-inflammatory
properties, and may have a positive
effect on ulcerative colitis and de-
pression. About 1,000 mg curcumin a
day for 8 to 12 weeks has been
shown to effectively reduce some of
the pain and joint inflammation as-
sociated with arthritis. That’s the
amount in about 2 tablespoons
turmeric. Supplements are needed to
get that recommended daily dose.
Curcumin is absorbed best with
black pepper and fat at a meal.  

■ Ginger has the potential to aid in
morning sickness, vertigo, nausea,
and the pain and disability of os-
teoarthritis. The dose of 1 g (1/2 tsp)
powered ginger consumed two to
three times a day is achievable
through food intake.

■ Cinnamon has mixed and modest
findings for improving blood glucose
levels in individuals with predia-
betes. Cinnamon also has anti-in-
flammatory properties. The
recommended dose of 1/2 tsp per
day can be obtained without supple-
ments.

The quality and purity of spices vary.
Spices should be replaced each year,
as their efficacy drops with time. Buy-
ing them at Indian markets is less
costly than from a specialty spice
store.

#betterthanyesterday
Brad Cooper of the Catalyst Coaching
Institute (www.catalystcoachinginsti-
tute.com)

■ Being an underdog can be a moti-
vating factor for athletes who have
the desire to move forward from the
past. This takes resilience and mental
toughness. Some athletes have more

toughness than others. Stating your
intention to do something makes you
more likely to reach your goal. 

■ To be successful, athletes need to
understand their “Why” (their reason
for meeting the challenge), use posi-
tive self-talk (“I can do this.” “Pace
yourself.”), and practice enduring
tough times (“callousing” them-
selves). Smiling helps; people smile
back and that can be energizing.  

Mindfulness for Managing
Health
Tanya Halliday, PhD, RD, University of
Utah

People who overeat often do so
mindlessly. We want to teach them to
think POUR: 
■ Pause (Stop before you start to eat.)
■ Observe (Am I hungry or am I
stressed?)
■ Understand (I am stressed and tired)
■ Respond (I need to take a nap, not
eat.) 

Physical barriers can also help save a
lot of calories: pre-portion the cereal
into appropriate servings and keep
food out of sight.

Sports Nutrition and the
Women’s Tennis Association
Page Love, MS, RD, CSSD and Susie
Parker Simmons, MS, RD, CSSD

With the help of Susie Parker-Sim-
mons and Paige Love, nutrition proto-
cols for the Women’s Tennis
Association (WTA) have been inte-
grated into the sports medical care of
the top 200 WTA players. According
to these protocols, the RD will do the
following:
■ Review menus for international
tournaments

■ Perform sweat tests and educate
players and health care providers
about how to prevent heat stroke
■ Monitor dietary supplements

■ Recommend iron and vitamin D
only after the athlete has taken a
blood test to determine need
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■ Participate in medical rounds on a
regular basis

■ Consult with individual players 

Nutrigenomics: Do Genes 
Determine What We 
Should Eat? 
Nanci Guest, PhD, RD and Ahmed El-So-
hemy, PhD, University of Toronto

■ The science of nutrigenomics uses
genetic testing to determine why in-
dividuals respond differently to the
same foods (e.g., protein), beverages
(e.g., coffee), and supplements (e.g.,
creatine) they consume. One diet
does not fit everyone! 

■ Genetic variations are associated
with 1) coffee intake and risk of my-
ocardial infarction (MI) and 2) weight
loss with a high- or low-protein diet).
Genetics can impact how an athlete
responds to diet. For example, be-
cause some athletes are poor at ab-
sorbing iron or converting vitamin D
into its active form, their endurance
performance and immune function,
respectively, may be impacted. 

■ Some athletes are “slow metaboliz-
ers” of caffeine. They tend to have a
higher risk for MI than fast metaboliz-
ers. Some athletes respond to caf-
feine as an energy enhancer, whereas
others find that caffeine slows them
down. Genetics can explain the differ-
ing results in research studies.

Sleep and Circadian 
Disruption  
Josiane Broussard, PhD, Colorado State
University

■ We lose sleep by going to bed too
late, drinking too much coffee, having
sleep apnea, or needing to urinate
during the night (a normal part of
aging). Sleep loss is associated with
accidents, increased risk for diabetes
and metabolic disorders, weight gain,
and hunger (due to increases in the
hormone grehlin). 

■ Circadian misalignment (being
awake and eating at night) helps ex-
plain why night shift workers are 44%
more likely to have type II diabetes. In
a study, sleep-deprived people felt
23% hungrier, craved sweets and salt,
and over-ate by about 390 kcal a day
(Broussard, Obesity 2015).

■ Exercise doesn’t protect against
the harmful effects of sleep depriva-
tion. Routinely dragging yourself out
of bed in the morning to fit in your
workout might be an unwise plan.
The goal is to get at least 7 hours of
sleep a night to avoid sleep depriva-
tion.

Aging Well
Stuart Phillips, PhD, McMaster 
University 

■ Over the past 100 years, we have
added 30 more years to life ex-
pectancy. To have quality of life for all
those years and mitigate physical de-
cline, people need to stay active. 

■ An inactive untrained individual
can lose up to 8% of muscle mass
each year after age 40. After age 50,
muscle strength declines by about
1% to 3% each year. 

■ Maintaining muscle is easier than
reclaiming lost muscle. To help main-
tain muscle mass, older people need
to eat enough protein (1.0 to 1.2 g
pro/kg/day)—despite reduced calo-
rie needs—and do resistance exer-
cise. This strong protein intake will
not lead to lost bone mass, kidney
failure, or cancer. Rather, it will help
older individuals be able to have
more fun in the last 10 years of their
lives.
“Conference Highlights” editor Nancy
Clark, MS, RD, CSSD has a private prac-
tice in the Boston area. The latest edi-
tion of Nancy Clark’s Sports
Nutrition Guidebook, 6th Edition
was released in July 2019. For more in-
formation, visit
www.NancyClarkRD.com and www.
NutritionSportsExerciseCEUs.com.

Mark Your Calendars

FNCE® 2019
October 26-29
Philadelphia, PA

Join us at the 2019 Food &
Nutrition Conference & Expo™   
(FNCE®) for outstanding sessions
and events. A few of the 
highlights include:

■ SCAN Networking 
Reception
Enjoy this opportunity to meet
and network with your SCAN 
colleagues  

■ SCAN Booth at the 
DPG/MIG Showcase
Take a look at what SCAN offers
members and chat with SCAN
leaders

■ SCAN Spotlight Session:
“Bone Mineral Density and 
Interpretation Using DXA”

For more information and 
updates, watch for eblasts and
visit www.scandpg.
org/scan-events/scan-fnce

https://www.scandpg.org/scan-events/scan-fnce
https://www.scandpg.org/scan-events/scan-fnce
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Research Digest

Night Eating Syndrome and
Attention to Food Stimuli
Baldofski S, Luthold P, Sperling I, et al.
Visual attention to pictoral food stim-
uli in individuals with night eating
syndrome: an eye-tracking study.
Behav Ther. 2018;49:262-272.

Night eating syndrome (NES) is asso-
ciated with increased weight, mental
illness, emotional eating, and food
addiction. Eye tracking measures vi-
sual attention and can demonstrate
attentional bias. Eye-tracking re-
search in individuals with other eat-
ing disorders demonstrates bias
toward food stimuli over neutral
stimuli. This randomized controlled
trial investigated visual attention in
NES using eye tracking and hypothe-
sized that a greater attentional bias
toward food stimuli exists in individu-

als with NES. Investigators randomly
presented 30 pairs of food and non-
food stimuli to the two study
groups—NES group (n=19) and the
age-matched control group (CG)
(n=19) of individuals without eating
disorder symptoms—while tracking
eye movements. Participants were
then presented with a group of stim-
uli and asked to determine whether
they were in the same category. The
NES group was similar to the CG in
gaze direction (P=.346), but a one-
sample t-test showed that gaze direc-
tion in the NES group differed 50%
(P<.001) and not in the CG (P=.319),
indicating an initial orientation to-

ward food stimuli in the NES group.
There were no differences between
the NES group and the CG in gaze du-
ration (P=.162) or negative food de-
tection (P=.554). Eye-tracking data
indicated an initial bias toward food
stimuli among participants with NES,
showing that food stimuli have moti-
vational importance. Bias toward
non-food stimuli appeared in both
groups, suggesting an attentional
shift away from food, possibly serving
as an avoidance strategy. Addiction
theories propose an approach-avoid-
ance pattern, providing an explana-
tion for initial bias toward food
stimuli in the NES group and no other
differences between the groups.
Funding for this study was provided
by the Federal Ministry of Education
and Research (BMBF), Germany, FKZ:
01EO1001.

Summarized by Allison Schneggen-
burger, graduate student, Department
of Nutrition and Integrative Physiology,
Coordinated Master’s Program, Nutri-
tion, Education and Research Concen-
tration, University of Utah, Salt Lake
City, UT.

Diet and Lifestyle 
Intervention on Depression
and Anxiety
Null G, Pennesi L. Diet and lifestyle in-
terventions on chronic moderate to
severe depression and anxiety and
other chronic conditions. Comple-
ment Ther Clin Pract. 2017;29:189-193.

While literature exists outlining the
benefits of plant-based diets, exer-
cise, and stress reduction individually,
there have been no studies examin-
ing their combined effects on affec-
tive disorders. The purpose of this
study was to assess the short-term ef-
fects of these behavioral modifica-
tions on depression and anxiety. This
investigation was a prospective co-
hort study consisting of 500 partici-
pants (269 female, 231 male)
diagnosed with chronic moderate to
severe depression and anxiety. Partic-
ipants attended weekly educational
sessions 2.5 hours each for 12 weeks.
The intervention included eating a
plant-based diet (70% raw and 30%
lightly cooked foods); juicing (6
juices/day for last 6 weeks of study);
creating a positive living space (de-
cluttering and installing indoor
plants); exercising (45-60 min of aero-
bic 5 days/wk and 30 min of resist-
ance training 3 days/wk), and
practicing mindfulness-based de-
stress techniques (meditation,
prayer). Rigorous protocol and lack of
resources resulted in 66% of partici-
pants dropping out. Sixty-two per-
cent of participants reported large
improvement or full remission of de-
pression symptoms, and 59% re-
ported large improvement or full
remission of anxiety symptoms, as
measured by self-report in a daily
health diary. Average systolic blood
pressure fell 6.6 mmHg and average
diastolic blood pressure fell 3.5
mmHg. Average weight loss was 5.7
lb and average decrease in body fat
was 1.9%. This study indicates that
maintaining a plant-based diet, regu-
lar exercise, and mindfulness-based
stress reduction can decrease symp-
toms of depression and anxiety, as
well as improve anthropometric
measures. Future research is needed
to understand the long-term impact
of this intervention as well as exam-
ine additional biomarkers and related
health outcomes. 

“. . . maintaining a plant-based diet, regular

exercise, and mindfulness-based stress 

reduction can decrease symptoms of 

depression and anxiety, as well as improve

anthropometric measure.. ” 
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Summarized by Madeleine French,
graduate student, Department of Nutri-
tion and Integrative Physiology, Coordi-
nated Master’s Program, Nutrition
Education and Research Concentra-
tion, University of Utah, Salt Lake City,
UT.

Effects of Cherry 
Consumption on Exercise
Performance
Keane KM, Bailey SJ, Vanhatalo A, et
al. Effects of Montmorency tart cherry
(L. Prunus Cerasus) consumption on
nitric oxide biomarkers and exercise
performance. Scand J Med Sci Sports.
2018;28:1746–1756.

Montmorency tart cherries (MC) con-
tain polyphenols, which contribute to
anti-inflammatory, antioxidant, im-
munomodulatory, and vasodilatory
benefits. Polyphenols may increase
nitric oxide (NO) production, poten-
tially increasing muscle oxygen deliv-
ery during exercise improving
endurance performance. Although
research shows MC consumption
may benefit post-exercise recovery, it
is unknown what effect it has on en-
durance performance. The purpose of
this study was to determine the ef-
fects of MC consumption on en-
durance exercise performance. In this
randomized, double blind, placebo-
controlled, crossover experiment, 10
trained male cyclists completed four
exercise performance tests: two fol-
lowing MC ingestion and two follow-
ing  placebo ingestion. One hour
following breakfast and 90 minutes
prior to exercise testing, 30 mL of MC
or an isovolumetric, isocaloric
placebo with equal macronutrient
content was ingested. Exercise trials
consisted of 6 minutes of moderate-
and severe-intensity cycling bouts.
For one trial of MC and placebo, the
severe-intensity cycling was com-
pleted until exhaustion, followed by
an all-out 60-second sprint. Results
showed that during the 60-second
sprint, total work completed in-
creased by 10% (P=.021) and peak
power increased by 9.5% (P=.034)
during the first 20 seconds in MC
compared with placebo. Ninety min-
utes after MC consumption, systolic

blood pressure was lowered signifi-
cantly (P<.05) compared with
placebo. There were no significant
improvements in plasma nitrogen
dioxide (NO2) concentrations, VO2 ki-
netics, and muscle oxygenation com-
pared with placebo. This study
suggests that MC supplementation
may lower blood pressure and im-

prove end-sprint performance and
peak power in trained cyclists. Al-
though more research is warranted,
athletes should be encouraged to
consume diets rich in fruits and veg-
etables, including those high in
polyphenols. This study was funded
by the Cherry Research Committee of
the Cherry Marketing Institute and
Northumbria University. 

Summarized by Samantha Shanahan,
graduate student, Department of Nutri-
tion and Integrative Physiology, Coordi-
nated Master’s Program, Sports
Nutrition Concentration, University of
Utah, Salt Lake City, UT. 

Caffeinated Chewing Gum
and Repeated Sprint Per-
formance
Evans M, Tierney P, Gray N, et al. Acute
ingestion of caffeinated chewing
gum improves repeated sprint per-
formance of team sport athletes with
low habitual caffeine consumption.
Int J Sport Nutr Exerc Metab.
2018;28;221-227.

Repeated sprint performance (RSP) is
an indicator of team sport success.
Sprint performance decrement
(Sdec) is a measure of fatigue with
successive sprints; thus ergogenic
aids such as caffeine to decrease fa-
tigue in RSP are of interest. The cur-

rent study aimed to determine the ef-
fect of caffeinated chewing gum as a
novel administration route of rapidly
absorbed caffeine on RSP. A second
aim was to determine if habitual caf-
feine consumption altered the effect
of caffeinated gum on RSP. In this ran-
domized, double-blind, cross-over
study, 18 male collegiate athletes en-

gaged in four RSP trials consisting of
10 x 40-m sprints every 30 seconds;
two familiarization trials, one caffeine
intervention trial providing 200 mg of
caffeine (2.5 ± 0.2 mg/kg) (CAF; caf-
feinated chewing gum), and one
placebo (PLA; standard chewing
gum) trial. CAF or PLA were adminis-
tered and chewed for 10 minutes
prior to each RSP trial. Results re-
vealed no difference in RSP between
CAF and PLA trials as indicated by
percent Sdec (5.00 ± 2.84% and 5.43
± 2.68%, respectively; P=.209). Sec-
ondary analysis determined that caf-
feinated chewing gum may attenuate
Sdec in those with low habitual caf-
feine consumption (<40 mg/day)
(n=10; P=.049); no effect was ob-
served in those with moderate-high
habitual caffeine consumption (>130
mg/day) (n=6; P=.684). Results of the
current study support existing litera-
ture demonstrating equivocal effects
of acute caffeine consumption on
RSP. Findings related to habitual caf-
feine consumption warrant further
research on the dosing and mode of
delivery of caffeine needed to exert
an ergogenic effect on team sport
performance. 

Summarized by Jessica Pastuf, gradu-
ate student Coordinated Master’s Pro-
gram Sport Nutrition Concentration,
Department of Nutrition and Integra-
tive Physiology, University of Utah, Salt
Lake City, UT.

“Secondary analysis determined that 

caffeinated chewing gum may attenuate

sprint performance decrement in those

with low habitual caffeine consumption.” 
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■ News from Cardiovascular
Health Subunit
Here are some announcements from
the new Cardiovascular Health (CV
Health) subunit:

• Big News!Our new subunit and
area of practice has a new name. It is
called Cardiovascular Health because
we want to prevent cardiovascular
disease while our patients are still
healthy.  Geeta Sikand, RDN is SCAN’s
new director of the Cardiovascular
Health subunit. 

• New and Upcoming Webinars.
View our new webinar released at
www.scandpg.org this fall under the
“Educational Resources” tab:  
Nutraceuticals for Lowering LDL-
Cholesterol in Patients with Statin 
Intolerance. As with other full-hour
webinars offered by SCAN, you have
the opportunity to earn 1 CPEU. Be
sure to watch for more new webinars
scheduled to arrive in 2020!

• Introducing: CV Webbies! To en-
able members to increase their ex-
pertise one skill at a time, SCAN has
launched mini-webinars called Web-
bies, which are 3 to 5 minutes in
length. Visit www.scandpg.org and
view CV Health’s first two Webbies
schedule for this fall:  (1) To Egg or Not
To Egg: Eggs and CV Health and (2) Is
Saturated Fat Associated with Clog-
ging the Arteries? Don’t miss these
new vehicles for gaining actionable
skills and information in just a few
minutes. Many new Webbies will be
released in the coming year. 

• CV Reimbursement Trends/
Efforts. Carol Bradley, RDN is SCAN’s
new reimbursement representative. If
you’re interested in becoming in-
volved in our efforts to increase
awareness of reimbursement
issues/topics, contact Geeta Sikand,
RDN, director of the Cardiovascular
Health subunit, at
gsikand@gmail.com

• 2020 SCAN Symposium. Plan on
attending the next SCAN Sympo-
sium, to be held March 21-23, 2020 in
Boston, MA.

• We Need Volunteers for CV
Health. If you’d like to serve on the
CV Health Subunit Committee by
sharing your expertise and updating
CV Health Resources on the SCAN
website and/or serve on the CV Reim-
bursement Committee, contact Geeta
Sikand, RDN, director of the CV Health
subunit, at gsikand@gmail.com

■ News from Wellness & 
Wellbeing Subunit
Here’s an update from the newly re-
named Wellness & Wellbeing subunit:

• We Welcome Your Webinar Input!
So you have an idea for or are inter-
ested in writing a webinar or a mini-
webinar for the Wellness & Wellbeing
subunit?  Contact Mark Hoesten at
mshcg@yahoo.com.

SCAN Notables

Of Further Interest

by Sharon Charton, MBA

■ Christine Rosenbloom, PhD, RDN,
FANDwas recently selected to re-
ceive the Academy of Nutrition and
Dietetics 2019 Medallion Award. She
was recognized for her lifetime con-
tributions to the nutrition and dietet-
ics profession, as well as to the
Academy. A few of her achievements
include serving as a past SCAN chair
and as editor-in-chief of two editions
of SCAN’s sports nutrition manual
and as assistant editor of its latest
edition. 

■ Christine Karpinski, PhD, RDN,
CSSD, CDN, Karen Reznik Doblin,
EdD, RDN, CSSD, CDN, and Jessica
Bachman, PhD, RDN recently had
their 49-item Sports Nutrition Knowl-

edge Instrument (49-SNKI) and arti-
cle, “Development and Validation of a
49-Item Sports Nutrition Knowledge
Instrument (49-SNKI) for Adult Ath-
letes” published in the Topics in Clini-
cal Nutrition journal. Their tool
distinguishes itself from other pub-
lished tools by its validation capabil-
ity using a broad and varied sample
of adult athletes. In addition, the au-
thors included only sports nutrition-
related questions and incorporated
statistics to support the 49-SNKI. 

■ Andrea Teresa Roche, MS, RD,
IBCLC received the 2019 Abbott Nu-
trition Award in Women’s Health. This
award recognizes dietitians who have
made valuable contributions to the
importance of nutrition in women’s
health. 

■ The California Academy of Nutri-
tion and Dietetics (CAND) presented
the 2019 CAND Excellence in Com-
munity Nutrition Practice Award to
John Haubenstricker, MS, RD, CSSD,
EP-C. John  is currently the wellness
coordinator for the American Red
Cross Women, Infants & Children pro-
gram (ARC WIC) and the owner of
Stricker Elite Performance Systems.
He has had several research articles
published inMedicine and Science in
Sport and the International Journal of
Sports Nutrition and Exercise Metabo-
lism.

If you have an accomplishment that
you would like published in an upcom-
ing issue of PULSE, contact Sarah Char-
ton, MBA,  at scharton@my.dom.edu.

http://www.scandpg.org
http://www.scandpg.org
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• Online Certificate of Training 
Program: Health and Wellness
Coaching. A new online program will
help you facilitate behavior change
and promote health and wellness
coaching. The level 2 program con-
sists of four modules covering coach-
ing techniques, behavior change, and
use of a positive, strength-based ap-
proach in practice. This program was
developed by the Academy’s Center
for Lifelong Learning and planned by
four dietetic practice groups: SCAN,
Weight Management; Nutrition Entre-
preneurs; and Dietitians in Integrative
& Functional Medicine.  To learn
more, go to
www.eatrightstore.org/search-
esults?keyword=Health and Wellness
Coaching

• 2020 SCAN Symposium.We hope
to see you next year at the 36th An-
nual SCAN Symposium in Boston, MA!

• See You at FNCE®. Don’t forget to
stop by and see us at the upcoming
2019 Academy Food & Nutrition Con-
ference & Expo™ (FNCE®). For more
details, see p 15 of this issue.

■News from Sports 
Performance Subunit
Below are some highlights from the
Sports Performance subunit (for-
merly called the SD-USA subunit:)

• Coming Soon: New Learning 
Opportunities for Sports 
Dietitians! We are hard at work de-
veloping new mentoring opportuni-
ties for sports RDs who desire
additional learning/mentoring expe-
riences in the high school setting.
We’ll be launching the application
process soon!

• Webbies Have Launched! Check
out the new 3-2-1 and Done Webbies
tab on the SCAN website at
www.scandpg.org/educational-
resources/3-2-1-done. Webbies will
be posted for each subunit in the
coming months.  Kate Davis, MS, RD,
CSSD has developed a Webbie, now
posted, on “How to Use the Sports
Nutrition Care Manual®”.  If you’re in-
terested in developing a sports nutri-

tion-related Webbie, contact Linda
Samuels, director of the Sports Per-
formance subunit at
Linda.Samuels312@gmail.com.

• Updated Online Sports Nutrition
Care Manual®. Have you seen the
updated version? A full webinar de-
veloped by Kate Davis, MS, RD, CSSD
will be available for you to learn
about all of the numerous ways to
utilize this newly updated tool.
Check it out now at
www.nutritioncaremanual.org/sports
-nutrition-care.

• See you Boston in 2020! The 2020
SCAN Symposium will be March 21-
23 in Boston. MA.  This will be a
sports-focused Symposium with op-
portunities for some exciting hands-
on workshops and world-class
speakers. Mark your calendar!

• SCAN Fact Sheets. Check out the
newest SCAN fact sheets at.
www.scandpg.org/scan/educational-
resources/fact-sheets/sn-fact-sheets
Download them for free today!

• Athletes and the Arts Partnership.
SCAN now has an official partnership
with Athletes and the Arts (an initia-
tive of the American College of
Sports Medicine). This ties in with our
Expanding the Arena Initiative by
promoting opportunities for sports
dietitians to work with performing
artists. We’re looking for volunteers
who are interested in developing this
partnership. Visit the SCAN volunteer
page at
www.scandpg.org/scan/about-
us/volunteer-opportunities today!

• New! Changes to the CSSD Exam
Window.  The CSSD exam is now ad-
ministered year-round! Visit the Com-
mission on Dietetic Registration
(CDR) website at
www.cdrnet.org/certifications/board-
certification-as-a-specialist-in-sports-
dietetics for more information.

• SCAN Speaking Opportunity. The
SCAN-NATA (National Athletic Train-
ers’ Association) Committee has de-
veloped a PowerPoint presentation
that highlights the collaborative

working relationship of sports RDNs
and certified athletic trainers (ATCs).
Any SCAN member can apply to offer
this presentation at any NATA-ap-
proved provider program.  SCAN ben-
efits from increased exposure, NATA
members benefit by connecting with
a local nutrition expert, and you can
benefit from potential referrals and
an honorarium. Visit the Promoting
Sports Dietetics page at www.scan-
dpg.org under the “Subgroups” tab
for more information.

■ Manuscripts for PULSE
Welcome
SCAN’S PULSE welcomes the submis-
sion of manuscript to be considered
for publication. In particular, PULSE is
interested in receiving original re-
search reports and review articles.
Manuscripts presenting practical
guidelines, case studies, and other in-
formation relative to SCAN will also
be considered.

Manuscripts must be prepared and
submitted in accordance with PULSE’s
Guidelines for Authors; only manu-
scripts that follow these guidelines
will be considered. The Guidelines for
Authors can be accessed at
www.scandpg.org/nutrition-
info/pulse/.

■ Call for Abstractors for
“Research Digest”
The “Research Digest,” which appears
in each issue of SCAN’S PULSE, pro-
vides summaries of published papers
relating to all of SCAN’s practice
areas: nutrition for sports and physi-
cal activity, cardiovascular health,
wellness, and disordered eating and
eating disorders. You can contribute
to the “Research Digest” by volun-
teering to abstract a recently pub-
lished study on any of the above
practice areas. For details on this op-
portunity, contact Kary Woodruff, MS,
RD, CSSD, co-editor 
of “Research Digest,” at
kary.woodruff@health.utah.edu. 
Become a contributor to PULSE!
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Upcoming Events

October 26-29, 2019
Food & Nutrition Conference & Expo™
(FNCE®) 2019, Philadelphia, PA. For 
information: 
https://eatrightfnce.org/attend/regist
ration/

November 3-7, 2019
Obesity Week, Las Vegas, NV. For infor-
mation: American Society for Meta-
bolic & Bariatric Surgery and The
Obesity Society,
https://obesityweek.com/

November 8-10, 2019
Annual Renfrew Center Foundation
Conference, Philadelphia, PA. For infor-
mation: www.renfrew.com

November 16-18, 2019
American Heart Association Scientific
Sessions, Philadelphia, PA. For infor-
mation: www.aha-meeting.org

March 21-21, 2020
Join your colleagues at the 36th An-
nual SCAN Symposium, Revolutionary
Performance Nutrition, Boston, MA. For
more information: www.scandpg and
click “Events” tab.
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