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One method for controlling food in-
take is to stop eating when you feel
full. This ability is assumed to be pro-
grammed into our natural homeosta-
tic feedback design. Being aware of
fullness supposedly will adequately
indicate when we have had the ap-
propriate amount of food to main-
tain our energy stores and sustain
our “natural weight.” Going beyond
this hypothetical point could lead to
overconsumption, weight gain, and
obesity. When asked about what indi-
cates fullness, clients trained in this
technique will reply, “It is a feeling of
tension or pressure in the stomach.”
By honoring fullness, it is assumed
that the individual will stop overeat-
ing and binge eating will end. How-
ever, this internal message of
“listening to your body” may not al-
ways reliably indicate to clients when
they have had enough to eat, leading
to the question: Do stomach cues un-
equivocally provide permission for
clients to trust their body signals?
This article examines various factors
regarding fullness and the body’s
role in overriding fullness cues.

Gastric Stimulation: 
Fullness Cues

The gastric electric stimulator (GES) is
an implanted device that manipu-
lates gastric signals and produces a
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sense of fullness.1,2 With the GES, the
consumption of food trips a sensor
that sends a signal to the device. Elec-
trical activity within the stomach
muscles sends continuous waves
from the entry and eventually the
outlet of the stomach. The gastric
stimulator quickly “tricks” the brain
into registering fullness by stimulat-
ing these stomach muscles. Thus, the
GES is expected to increase feelings
of fullness, reduce food intake, pre-
vent overeating, and contribute to
weight loss.

Several assessments have concluded
that there is insufficient scientific evi-
dence to support gastric stimu-
lation .3-5 Shikora et al compared im-
plantable gastric stimulation therapy
with a standard diet and therapy reg-
imen in a group of obese subjects
and evaluated differences in weight
loss.6 The results did not support GES
application because it failed to pro-
duce any significant weight loss
when compared with diet and exer-
cise.7,8 Those losing less than 5%
body weight seem to have powerful
conditioned responses that override
regulatory signals. The general con-
sensus of these studies is that people
cannot self-regulate food intake rely-
ing solely on homeostatic feedback.9



stomach was larger in obese individ-
uals.14-16 People with a larger maximal
volume can tolerate more food. Areas
of the brain responsible for stress and
pain are activated by gastric disten-
sion, and it has been shown that a
larger stomach capacity associated
with obesity produced less activation
of these loci.17

Obesity may not result primarily from
a large gastric capacity. Normal-
weight binge eaters have an even
larger gastric capacity than the
obese.16,18 As the degree of obesity
increases, the likelihood of binge eat-
ing also increases. This provides a
possible explanation of why the gas-
tric capacity of morbidly obese indi-
viduals is so large.19

Eating for Pleasure 
(Hedonic Hunger)

There is a belief that if one tunes into
his or her physical and mental full-
ness signals, the likelihood of pre-
venting mindless overconsumption is
increased. Research is continually
finding that regardless of how full a
person may feel, the body is hard-
wired to chemically reward itself by
overeating when tempted with
highly palatable foods.20-22

Hedonic hunger refers to consump-
tion of food solely for pleasure and
not to maintain energy homeostasis.
In this condition, the subject not only
eats when in a state of short-term en-
ergy depletion, but also overcon-
sumes specific foods because of their
rewarding properties.23

Ghrelin and 2-
Arachidonylglycerol 

Two gut compounds are credited
with causing us to indulge in goodies
well beyond the point of caloric
need. The stomach hormone ghrelin
regulates the drive to eat and the ca-
pacity to experience pleasure. The
endocannabinoid 2-arachindonyl-
glycerol (2-AG) is also involved with
appetite and pleasure. These chemi-
cals override fullness when a person
wants a particular food. We are pro-
grammed to stuff ourselves for a
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Vagal Nerve Blockage:
Hunger Cues

The vagal nerve plays a significant
role in modulating sensations of feel-
ing hungry. Cutting the vagal nerve
decreases appetite and reduces
weight. Although vagal stimulation
has a crucial role in signaling hunger,
there is little evidence suggesting
that it also plays a significant role in
long-term weight maintenance.10

VBLOC® vagal blocking therapy con-
sists of a device designed to intermit-
tently block the vagus input from the
stomach to that part of the brain
linked to hunger.11 Periodically, the
device delivers an electronic impulse
that blocks hunger impulses and
leaves the patient feeling fuller, re-
ducing food intake and lowering
body weight. The device produced an
overall difference in total body
weight of only 3% more than a con-
trol device that did nothing.12 Al-
though there was clinically
significant weight loss, the procedure
fell short of being as effective as the
researchers had hoped. The advisory
committee for the U.S. Food and
Drug Administration recommended
approval based on the fact that the
VBLOC® helped some people lose
weight and keep it off.The lasting
power of the device beyond 18
months is unclear. The VBLOC® device
does not address behavioral and
lifestyle changes that include incor-
porating healthy eating habits, mak-
ing healthy choices, addressing
emotional eating, or promoting phys-
ical activity. The effectiveness of vagal
blockage begs to question whether
one can rely on stomach cues of
hunger to determine how much to
eat. Researchers recommend diet and
exercise over vagal blocking devices
for long-term durable treatment of
weight.13

Gastric Capacity

Do obese individuals have a larger
stomach capacity? Studies of gastric
emptying in normal-weight and
obese persons have shown inconsis-
tent results.14 Using an intragastric
balloon, researchers showed that the
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rainy day. Despite feeling full, faced
with an appealing food one eats
more than originally intended.

As noted previously, our innate pre-
disposition to overeat when pre-
sented with tempting food may
overrule feelings of fullness.25,26 This
response can be blamed on a brain
that is preprogrammed to store up
energy for future famines. It is a natu-
ral consequence of existing in an en-
vironment where food was difficult to
obtain. Ghrelin and 2-AG levels be-
come elevated when appealing food
is available, and this triggers us to
stuff ourselves. The behavior is coun-
terproductive in an environment
where there is an overabundance of
cheap food.24

Ghrelin stimulates some people to
keep eating enjoyable foods even
after they are full. Mice who received
ghrelin continued to push buttons
with their noses to get high-fat pel-
lets long after those who had not re-
ceived the hormone gave up.28

Humans and mice share similar archi-
tecture in the “pleasure centers” of
the brain—the same neurocircutry,
neurohormones, and reward centers,
according to researchers at University

of Texas Southwestern Medical Cen-
ter. 28 Ghrelin is reduced in humans
following roux-en-y-gastric bypass
(RYGB) or the vertical sleeve gastro-
plasty (VSG). As a result, postsurgery
patients have a decreased preference
for highly palatable foods.29 Func-
tional magnetic resonance imaging
revealed that ghrelin-activated areas
in the brain are involved in reward-
seeking behaviors. When participants
ate their favorite food, their blood
levels of ghrelin increased signifi-
cantly and stayed high for 2 hours
following ingestion. After eating an
unappetizing nutritionally equivalent
item, ghrelin levels progressively de-
creased.30, 31

Hedonic signals release messengers
that stimulate cannabinoid
receptors.32 These receptors are im-
plicated in the drive to continue eat-
ing.25 Highly palatable foods trigger
continuation of eating regardless of
fullness.33 Consumption of a favorite
food allowed 2-AG levels to remain
higher for up to 2 hours compared
with the non-favorite food.25 In over-
weight and obese people, 2-AG levels
are significantly increased.34 This
leads to an increase in food seeking,
absorption of more sugar, burning

less sugar, and ultimately storing
more fat.35

In summary, there is a pleasure sys-
tem in the brain that responds to
food. Studies show there are higher
levels of endocannabinoids in over-
weight and obese people. Higher cir-
culating levels are correlated with
body mass index.36 The primary
mechanism is the endocannabinoids
effect on appetite, sugar metabolism,
and fat storage. Certain individuals
will continue eating whether or not
they are full, because they cannot re-
sist the pleasure stimulus.

Pleasure Overrides “Fullness”

After years of sporadic dieting, can
one discern if he or she is experienc-
ing true hunger? Mind hunger cre-
ates an imaginary feeling of hunger
that is persistent. Being full and being
satisfied are not the same thing.37

Some people might eat a high-fiber
cereal instead of chocolate ice cream
and find themselves consuming so
much fiber they feel like they will ex-
plode—yet they may still feel unsatis-
fied and crave something that tastes
good.

It’s About Time

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

I’m amazed that you’re already reading our last issue of 2016, but that just goes to show how easily time slips away. I just hope
you can find the time to squeeze all of the contents of this issue into your busy schedule, because it will be time well spent. If
you don’t, here’s what you’ll be missing: 

Our cover article by Ralph Carson, PhD, RD describes how pleasurable perceptions of food affect the overall satiety regulation
and food intake. You might consider taking advantage of our free CPE article that our own Kristine Spence, MS, RD, CSSD has
written on promotion of optimal bone health in female athletes. While it’s still 2016, you won’t want to pass up the chance to
read the article by Alice Henneman, MS, RDN and Linda Boeckner PhD, RDN discussing the roles of pulses (no, not our publica-
tion, but rather dried beans, peas, and lentils) in promoting good nutrition. Lastly, Steven Collins MS, RDN, Elizabeth Koustis,
MS, RD, and Arianna Aoun, MS, RD, CSR provide an original research article on their comparison of the VA MOVE! Program for
Veterans to two commercial weight loss programs.

You should also take the time to peruse our usual departments such as “SCAN Notables,” “Reviews,” “Conference Highlights,”
“Of Further Interest,” the letter from our Chair, and “Research Digest.” And keep in mind that we’d love to hear feedback from
you anytime.

FromThe Editor
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What determines when and how
much we eat?38 Our bodies have a
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from the digestive tract to the brain
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Ralph Carson, PhD, RD is vice president
of Science and Innovation – CORE Pro-
gram for the Eating Recovery Center
and consultant to Pine Grove’s behav-
ioral health and addictions services. He
is author of The Brain Fix: What’s the
Matter with Your Grey Matter and
Harnessing the Healing Power of
Fruit. He has been involved in the treat-
ment of eating disorders, obesity, and
addiction for more than 40 years and is
a board member of the International
Association of Eating Disorder Profes-
sionals.

9. Monell B. Implantable Gastric Stim-
ulation for the Treatment of Obesity
in Adults: A Systematic Review A
course paper presented to the Col-
lege of Health Professions in partial
fulfillment of the requirements of the
degree of Master of Science Pacific
University, Oregon School of Physi-
cian’s Assistance Studies (May 2011).
10. Berthoud H-R. The vagus nerve,
food intake and obesity. Regul Pept.
2008;149:15-25.
11. Mamitt A. FDA Approves En-
teroMedics’ Appetite Pacemaker:
Here’s How this Weight Loss Implant
Works Tech Times (January 15, 2016)
Available at http://www.techtimes.
com/articles/26716/20150115/fda-
approves-enteromedics-appetite-
pacemaker-heres-how-this-weight-lo
ss-implant-works.htm  Accessed
March 4, 2016.
12. Ikamuddin S, Blackstone RP, Bran-
catisano A, et al. Effect of reversible
intermittent intra-abdominal vagal
nerve blockade on morbid obesity:
the ReCharge randomized clinical
Yanovski SZ. Binge eating disorder:
current knowledge and future direc-
tions. Obes Res.1993:1:306–318.
13. Cabanac M, Johnson KG. Analysis
of a conflict between palatability and
cold exposure in rats. Physiol Behav.
1983;31:249-253.
14. Lutter M, Neslter EJ. Homeostatic
and hedonic signals interact in the
regulation of food intake. J Nutr.
2009;139:617-632.
15. Shoemaker LB, Tanofsky-Kraff M,
Zocca JM, et al. Eating in the absence
of hunger in adolescents. Am J Clin
Nutr. 2010;92:697-703.
16. Havermans RC. “You say it’s liking, I
say it’s wanting …” On the difficulty
of disentangling food reward in man.
Appetite. 2011;57:286-294.
17. Berridge KC. “Liking” and “want-
ing” food rewards: brain substrates
and roles in eating disorders. Physiol
Behav. 2009;97:537-550.
18. Monteleone P, Piscitelli F, Scog-
namiglio P, et al. Hedonic eating is as-
sociated with increased peripheral
levels of ghrelin and the endo-
cannabinoid 2-arachidonoyl-glycerol
in healthy humans: a pilot study. J Clin
Endoc Metab. 2012;97:E917-E924.
19. Monteleone AM, Di Marzo V, Aveta
T, et al. Deranged endocannabinoid



SCAN’S PULSE Fall 2016, Vol. 35, No. 4 | 5

2004;89:936-939.
24. Kenny PJ. Reward mechanisms in
obesity: new insights and future di-
rections. Neuron. 2011;69:664-679.
25. Devane FA, Dysarz FA, Johnson
MR, et al Determination and charac-
terization of a cannabinoid receptor
in rat brain. Mol Pharmacol.
1988;34:605-613.
26. Mela DJ. Eating for pleasure or just
wanting to eat? Reconsidering sen-
sory hedonic responses as a driver of
obesity. Appetite. 2006;47:10-17.
27. Bluher M, Engeli S, Kloting N, et al.
Dysregulation of the peripheral and
adipose tissue endocannabinoid sys-
tem in human abdominal obesity. 
Diabetes. 2006;55:3053-3060.
28. Naughton SS, Mathai ML, Hryciw
DH, et al. Fatty acid modulation of the
endocannabinoid system and the ef-
fect on food intake and metabolism.
Int J Endocrinology. 2013:361895 –11. 
29. Thomas B, Bishop J. Manual of 
Dietetic Practice. 4th ed. Blackwell
Publishing, Oxford UK; 2007.

responses to hedonic eating in un-
derweight and recently weight-re-
stored patients with anorexia
nervosa. AJCN. 2015;101:262-269.
20. Goldstone AP, Preshtl CG, Scholtz
S, et al. Ghrelin mimics fasting to en-
hance human hedonic, orbitofrontal
cortex, and hippocampal responses
to food. AJCN. 2014;99:1319-1330.
21. Perello M, Salata I, Birnbaum S, et
al. Ghrelin increases the rewarding
value of high fat diet in orexin de-
pendent manner. Biol Psychiatr.
2009;67:880-886.
22. Faulconbridge LF, Ruparel K, Loug-
head J, et al. Changes in neural re-
sponsivity to highly palatable foods
following roux-en-Y gastric bypass,
sleeve gastrectomy, or weight stabil-
ity: an fMRI study. Obesity.
2016;24:1054-1060.
23. Marzullo P, Verti B, Savia G et al.
The relationship between active
ghrelin levels and human obesity in-
volves alterations in resting energy
expenditure. J Clin Endocrinol Metab.

30. Roth G. Satisfying Mind Hunger;
2004.
https://geneenroth.com/2015/08/28/
satisfying-mind-hunger/  Accessed
March 3, 2016.
31. Kringelbach ML, Berridge KC. The
neuroscience of happiness and pleas-
ure. Soc Res. 2010;77:659- 678.
32. Kenny PJ. Reward mechanisms in
obesity: new insights and future di-
rections. Neuron. 2011;69:663-679.
33. Lutter M, Neslter EJ. Homeostatic
and hedonic signals interact in the
regulation of food intake. J Nutr.
2009;139:617-632.
34. Simmons WK, Martin A, Barsalou
LW. Pictures of appetizing foods acti-
vate gustatory cortices for taste and
reward. Cerebral Cortex. 2005;15:1602-
1608.
35. Bauer PV, Hamr SC, Duca FA. Regu-
lation of energy balance by a gut-
brain axis and involvement of the gut
microbiota. Cell Mol Life Sci.
2015;73:737-755.

CPE article

Nutrition for Optimizing Bone Health in the Female Athlete

by Kristine Spence, MS, RD, CSSD

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, take the quiz on SCAN’s website
(www.scandpg.org/nutrition-
info/pulse-newsletters/).Upon success-
ful 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:

■ Describe the impact of energy me-
tabolism and energy availability on
bone accrual. 

■ Discuss the roles of estrogen, de-
layed menarche, and dietary calcium
in bone health, and identify patterns
among youth that may lead to inade-
quate serum calcium concentrations.
■ Assess an athlete’s vitamin D status
based on various factors, and make
recommendations regarding dietary
intake and sun exposure.

The body’s skeleton is metabolically
active, and this perpetual remodeling
is orchestrated by the coordination of
multiple body systems. From neural
stimulation to sympathetic response
and cellular action, the cascade of re-
actions that enables bone remodel-
ing is tightly regulated by energy
metabolism and the availability of es-
sential nutrients. Exactly how bone
maintains its integrity and the inter-
variability between people is a com-

plex science dependent on myriad
genetic, lifestyle, and dietary compo-
nents not yet fully understood. A
2016 updated position statement
from the National Osteoporosis
Foundation highlights the fact that
lifestyle choices influence 20% to
40% of adult peak bone mass (herita-
ble factors account for the other
60%-80%) and identifies diet and
physical activity as the two factors
with the greatest influence.1

Skeletal turnover is governed by two
primary mechanisms: 1.) serum cal-
cium levels, determined by such fac-
tors as dietary quality and hormonal
status, modulate when remodeling
takes place, and 2.) skeletal stress, de-
termined by exercise type, intensity,
and duration, dictates where remod-
eling takes place. As the female ath-
lete engages in sport, she subjects



her body to various skeletal stressors,
yet without adequate nutrition, bone
cannot respond properly and remod-
eling uncouples. This may lead to in-
creased risk of injury, failure to
achieve peak bone mass, or in severe
cases, osteoporotic fracture. The
onset of puberty is a critical time for
bone development, as the introduc-
tion of sex hormones dramatically in-
creases growth and bone accretion.
Young females achieve ~37% of peak
bone mass between the ages of 11
and 15 years.2 By age 20, young
adults have achieved 90% of peak
bone mass (PBM).3

This article focuses on dietary factors
that impact bone health, with special
attention given to those nutrients
identified in the Osteoporosis Foun-
dation’s 2016 position statement as
having a strong or moderate impact
on bone mass, specifically calcium
and vitamin D. A more complete list is
presented in a chapter in Nutrition
and the Female Athlete: From Research
to Practice (CRC Press, 2013),4 from
which this article is adapted. A list of
bone-specific nutrients and dietary
reference intake (DRI) recommenda-
tions, as well as the nutrient composi-
tion of various foods to promote
bone health, are shown in 
Table 1.

Energy Intake and 
Availability

Before examining individual nutri-
ents, it is important to understand
the fundamental role of basic energy
metabolism. The body requires a cer-
tain amount of energy from food in
order to function. Each of the body’s
operational tasks—from basic, invol-
untary metabolism (e.g., pulmonary
function, cellular respiration, cardiac
function) to voluntary locomotion, in-
cluding exercise—has an energy cost.
As female athletes increase their ex-
ercise duration and intensity, they “up
the ante” and require additional calo-
ries to support increases in energy
expenditure. The concept of energy
availability is defined as dietary en-
ergy intake minus exercise energy ex-
penditure.5 When energy availability
is low, the body does not have

enough calories to support the en-
ergy demands of metabolism plus
the added demand of exercise. The
result is a potentially damaging cas-
cade of hormonal, neurological, and
physiological reactions that can lead
to compromised bone health.6

For many years, prevailing wisdom
suggested that hypoestrogenism was
the primary cause of bone loss in
amenorrheic young women; how-
ever, recent research on female ath-
letes with low energy availability
suggests that energy metabolism
and the availability of adequate calo-
ries are at the root of maintaining
bone health through its impact on
both hormonal and metabolic path-
ways. In an observational study of 44
exercising premenopausal women,
De Souza et al showed that as long as
energy intake was adequate, estro-
gen status did not impact bone
turnover.7 Inadequate energy intake
was, however, associated with bone
loss due to decreased formation as
well as increased resorption.7 This re-
search suggests that available energy
may be the key modulator to sustain-
ing bone health.

As described by Ihle and Loucks and
cited in the American College of
Sports Medicine’s 2007 position
stand on the female athlete triad,8

dipping below the threshold of 30
kcal/kgLBM/day disrupts leutinizing
hormone pulsatility in exercising
women, which directly impacts re-
productive and bone health. Athletes
looking to maintain weight and
achieve optimal bone health should
target an energy availability of 45
kcal/kgLBM/day.9

Calcium

Calcium is the body’s most abundant
mineral, and its physiological role in
bone health is primarily structural, as
it provides the crystalline rigidity nec-
essary for proper skeletal and dental
mechanics. Despite this important
structural role, the body’s blood lev-
els of ionized calcium take priority.
Serum calcium exerts critical meta-
bolic functions that impact protein
utilization, nerve transmission, mus-

cle contraction, blood clotting, and
cellular communication, and these
levels are tightly regulated. In fact,
the body will pull calcium from bone
reservoirs, potentially compromising
bone health, in order to maintain ap-
propriate serum levels.3

During the young adult and adoles-
cent years when bone is growing
most rapidly, especially 2 to 3 years
surrounding puberty, calcium bal-
ance reaches its positive peak at 200
to 400 mg/day.10,11 This is a sign that
formation is outpacing resorption
and the reason why dietary guide-
lines are highest (1,300 mg/d) for this
age group. Data consistently show
that adequate calcium consumption
during these peak growing years
contributes to attainment of PBM, re-
duces age-related bone loss, and de-
creases risk for fragility fractures both
in youth and adults.12,13 In fact, retro-
spective studies demonstrate that
childhood calcium intake is a predic-
tor of adult bone mass.12 Results from
National Health and Nutrition Exami-
nation Survey (NHANES) data
(2005–2006) show that calcium in-
take among females is consistently
lower than Dietary Guidelines recom-
mendations and lower than those of
their male counterparts. Specifically,
90% of females aged 14 to 18 years
failed to meet the 1997 Adequate In-
take (AI) level of 1,300 mg/day. In
younger girls aged 9 to 13 years, 88%
fail to meet the AI; in older women
aged 19 to 30 years, 72% fall short of
recommendations.14 This trend does
not make an exception for adoles-
cent athletes. In a group of 39 high
school runners, Barrack et al identi-
fied that consuming less than the
recommended 1,300 mg/day of di-
etary calcium was a significant pre-
dictor of elevated bone turnover. In
runners with heightened bone
turnover, 85% had less than adequate
intakes of dietary calcium.15 Health
professionals should be aware of
these inadequacies and remain vigi-
lant of athletes’ dietary patterns that
may further decrease calcium intake
(i.e., vegetarianism, veganism, or
other patterns in which dairy con-
sumption is low).
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Calcium is a unique nutrient in that
the upper limit of its skeletal reserve
is not only dependent on net calcium
intake but also on mechanical load of
bone.16 This helps explain how exer-
cise exerts an independent and posi-
tive effect on skeletal health. In
female athletes, adequate calcium in-
take may help optimize the positive
effects of exercise on bone,17 yet re-
search consistently shows that young
females fail to meet calcium recom-
mendations.14,15,18 Because estrogen
helps facilitate calcium movement
into the bone, adolescent females
with delayed menarche tend to have
lower bone mineral density (BMD)
than their normal menstruating
counterparts, indicating one of the
factors that contribute to this popula-
tion’s increased risk for fragility stress
fractures and early-onset osteoporo-
sis.10 In addition to emphasizing ade-
quate dietary calcium in this
population, supplementation may be
necessary in cases where diet is inad-
equate.

Working with this population can be
challenging. Many young female ath-
letes, especially those involved in
lean-build and aesthetic sports, may
be resistant and fearful of increasing
their intake of calories. Thus, the sport
dietitian and physician are encour-
aged to stress a diet with optimal nu-
trient density to help these athletes
meet their needs. 

Vitamin D

Research shows that vitamin D is es-
sential for calcium and phosphorus
absorption. Without it, only 10% to
15% of dietary calcium and 60% of
dietary phosphorus is absorbed.19

When vitamin D levels are main-
tained above 30 ng/ml, fractional cal-
cium absorption is twice what it is in
a vitamin D-deficient state.20 Further-
more, vitamin D plays a key role in
the endocrine modulation of calcium
and phosphorus metabolism.12 At
serum levels below 10 ng/ml,
parathyroid hormone (PTH) in-
creases, thus stimulating osteoclast
activity and bone resorption—two
factors that correlate negatively with
bone density.20 Vitamin D also im-

proves neuromuscular function and
reduces risk for falls in the elderly.

18,19

Among active individuals, vitamin D
is important for the prevention of
bone injury, as identified by a study
of male Finnish military recruits in
whom fracture risk increased when
serum vitamin D dropped below 30
ng/ml.21 A blinded intervention trial
involving female naval recruits
showed reduced stress fracture inci-
dence following supplementation
with 800 IU vitamin D and 2,000 mg
calcium.22

Although more research needs to be
done, Halliday et al, in their study in-
volving college athletes, identified a
significant correlation between low
vitamin D status and frequency of ill-
ness. While much of the research that
exists linking skeletal pain and vita-
min D has focused on the elderly, re-
ports show consistent correlation
between low serum 25(OH)D and
nonspecific musculoskeletal pain and
weakness.20

We do know that many athletes are
vitamin D-insufficient. The review on
vitamin D and the athlete by Larson-
Meyer and Willis identified a wide
range (4-32 ng/ml) of serum concen-
trations depending on when (i.e.,

time of year) the measures were
taken and where (i.e., latitude) the
athletes lived.23 The ideal serum con-
centration of 25(OH)D for optimal
performance among a female athlete
population remains unclear; however,
the consensus among the existing lit-
erature is a range between 30 and 50
ng/ml.20,24-26

Assessing athletes’ vitamin D status
among other biochemical factors is
suggested for determining an overall
multidisciplinary approach to opti-
mizing performance and health. Prac-
titioners should also pay attention to
the environmental conditions in
which athletes train and compete
(i.e., latitude, indoor, outdoor, time of
day, etc.) and inquire about sun-
screen use; this information will help
assess status and guide recommen-
dations. The latest Institute of Medi-
cine (IOM) recommendations do not
offer specific sun exposure guide-
lines;11 however, sensible sun expo-
sure has been described as exposure
of the arms and legs for 5 to 30 min-
utes twice per week, with duration
dependent on latitude, time of day,
and season.19 Recommendations for
dietary intake should include those
foods rich in vitamin D, namely fatty
fish and fortified dairy products. Par-
ticular attention should again be
given to athletes with specific dietary
restrictions or disordered eating
habits. In many cases including dur-
ing winter months, supplementation
may be the best course of action to
maintain athletic performance and
health throughout the year. Daily in-
takes of 800 to 2,000 IU per day are
common23 and still well below the
IOM’s established upper limit (UL) of
4,000 IU per day.11

Other Nutrients

While other nutrients (e.g., protein,
magnesium, fluoride, iron, zinc, and
vitamins A, C, and K) have been iden-
tified for the physiological roles they
play in bone health, additional re-
search is warranted to determine the
strength of their dietary impact on
peak bone mass.1 Regardless of the
need for further research, practition-
ers working with athletes to improve
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bone health should focus on a
whole-foods based diet. 

Conclusion

Attention to diet throughout the ath-
lete’s life cycle is important for main-
taining a lifetime of bone health;
however, vigilance during the prepu-
bertal and adolescent years, when
bone is accruing most rapidly, will
help athletes reach their genetically
programmed PBM and reduce their
risk for fracture later in life. 

For practitioners and clinicians who
work directly with female athletes, it
is essential to keep in mind that ap-
plying this information to athletes’ di-
etary patterns is crucial. While there
are various nutrients that have been
isolated as playing a particular role in
enhancing bone health, the recent
osteoporosis position statement em-
phasizes dairy foods and fruits and
vegetables as those foods having the
strongest association with peak bone
mass.1 Furthermore, many of the nu-
trients important for optimizing bone
health interact synergistically within
whole foods. Therefore, when making
recommendations and discussing nu-
tritional strategies to improve bone
health in female athletes, health pro-
fessionals should talk about foods
and dietary patterns instead of hon-
ing in too closely on individual nutri-
ents. Also, it should be emphasized
that in many female athletes, espe-
cially those with low energy availabil-
ity, inadequate energy intake means
a deficit in macro- and micronutri-
ents, making it imperative to advo-
cate a nutrient-dense diet. 

Kristine Spence, MS, RD, CSSD is senior
vice president at the Dairy Council of
Utah/Nevada, where she is head of all
communication efforts, connecting
people to agriculture and the research
behind dairy foods. She also maintains
her sport dietetics credential and con-
sults on occasion. 
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Complex Carbohydrates 
and Fiber
Pulses contain both soluble and in-
soluble fiber. Fibers are among the
components of pulses that likely help
to impart their low glycemic index.9

Low in Sodium
The sodium content in pulses that are
cooked from the dry form without
added salt or sodium-containing in-
gredients is negligible.10 Canned,
cooked pulses are higher in sodium;
however, versions of pulses canned
without salt or with reduced
amounts of salt are available in many
stores. Research with canned beans
showed draining and rinsing beans
reduced sodium by 41%.11

Low in Fat
As with sodium, the amount of fat in
pulses is often negligible.10 While
some pulses such as chickpeas may
contain naturally occurring fat, much
of the fat content in pulse dishes is
primarily derived from added fats
during cooking.

Folate
Pulses are listed among the foods
considered excellent sources of fo-
late.12

Iron
Pulses are a source of non-heme iron,
the only type of iron found in plant
sources. Iron-containing foods from
animal sources provide both heme
and non-heme iron. Heme iron is ab-
sorbed better than non-heme iron. To
increase the absorption of non-heme
iron, clients for whom pulses may be
a major iron source should be ad-
vised to include some ascorbic
acid/vitamin C foods in meals with
pulses. Examples include citrus fruits,
tomatoes, strawberries, cantaloupe,
cabbage, Brussels sprouts, and kiwi
fruit. 
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The 68th General Assembly of the
United Nations declared 2016 the In-
ternational Year of Pulses. The Food
and Agriculture Organization of the
United Nations (FAO) has been re-
sponsible for facilitating the imple-
mentation of the year. Learning more
about pulses is important to regis-
tered dietitian nutritionists (RDNs),
because pulses provide affordable
health benefits to clients in addition
to benefiting the overall health of our
planet.1

Pulses are a leguminous crop har-
vested for their edible dry seed. A
legume is “a plant that has its seeds in
a pod, such as the bean or pea.”2 The
term “pulses” differs from “legumes” in
that pulses are a subgroup of
legumes. “Legume” refers to the plant
that contains the dry edible seed that
is called a “pulse.”3 In the United
States, we tend to use the word
“legume” to refer to both the plant
and the seed, such as when pulses
are discussed in the United States De-
partment of Agriculture’s (USDA) My-
Plate food guidance system.4

Dry beans, peas, and lentils are
among the most commonly con-
sumed pulses. Pulses do not include
leguminous crops that are harvested
green such as green beans, green
peas, and green lima beans. Nor do
they include soybeans or leguminous
crops used exclusively for sowing
purposes such as clover and alfalfa
seeds. Some familiar pulses include
kidney beans, lima beans, navy beans,
Great Northern beans, chickpeas,
black-eyed peas, split peas, and sev-
eral varieties of lentils, especially
brown lentils.5

Consumers may think pulses are diffi-
cult to include in healthful diets due
to time constraints or lack of informa-
tion about food preparation. This arti-
cle provides practical, consumer-
friendly advice for clients, and dis-

cusses five key messages designed
by the United Nations6, along with
ways to include pulses in everyday
food patterns, as follows: 1.) pulses
are highly nutritious; 2.) pulses are
economically accessible and con-
tribute to food security at all levels;
3.) pulses have important health ben-
efits; 4.) pulses foster sustainable agri-
culture and contribute to climate
change mitigation and adaptation;
and 5.) pulses promote biodiversity.

Pulses Are Highly Nutritious

Pulses are small but mighty in nutri-
ent content. In one study, consump-
tion of approximately ½ cup of dry
beans or peas resulted in higher in-
takes of fiber, protein, folate, zinc, iron,
and magnesium, with lower intakes
of saturated fat and total fat.7 Pulses
are associated with the following nu-
trient contributions:3

Protein 
On average, pulses contain about
twice the protein of whole grains.8

Pulses do contain all nine essential
amino acids, but the amount of some
essential amino acids (e.g., methion-
ine) may be relatively low.  When
viewed in the context of an overall
diet providing complementary amino
acids, pulses can be considered a key
contributor of essential amino acids.
Vegetable proteins such as grains,
along with pulses, can help to meet
overall dietary needs of essential
amino acids. Consumption of a pro-
tein source of animal origin (includ-
ing dairy products and eggs), or soy
(classified as a legume, but not con-
sidered a pulse), or quinoa (a grain
that is a complete protein source)
also fills in for the lower levels of the
essential amino acid, methionine. It is
not necessary to consume these
foods at the same meal. Inclusion of
pulses in meals can be especially
beneficial for individuals consuming
vegetarian or vegan diets. 

2016 Is the International Year of Pulses: 
Dried Beans, Peas, and Lentils 
by Alice Henneman, MS, RDN and Linda Boeckner PhD, RDN 
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Magnesium, Zinc, Potassium
Pulses are a source of these impor-
tant micronutrients. A Canadian sur-
vey indicated that pulse consump-
tion was associated with fewer indi-
viduals whose intake was below the
average requirement for these nutri-
ents.13

Gluten-Free
Pulses can be eaten by people who
cannot tolerate gluten-containing
foods: wheat, barley, and rye. 

Pulses Are Economically 
Accessible and Contribute 
to Food Security

“Food security” as defined by the FAO
is “a situation that exists when all
people, at all times, have physical, so-
cial and economic access to suffi-
cient, safe and nutritious food that
meets their dietary needs and food
preferences for an active and healthy
life.”14 Affordability and reduced food
waste are two important characteris-
tics of pulses. 

Affordable Source of Protein 
and Minerals 
Overall, dry pulses are less expensive
than canned ones. As an example, on
average a 1-pound bag of dry pinto
beans costs $0.15 per serving;
canned pinto beans (store brand)
cost $0.34 per serving; and canned
pinto beans (national brand) cost
$0.48 per serving.15

Low Food Wastage
Food waste is one of the main con-
tributors to food insecurity. In the
United States, 31% or 133 billion
pounds of the available food supply
at the retail and consumer levels
were uneaten in 2010.16 This repre-
sents 387 billion calories of consum-
able food, or 1,249 of 3,796 potential
calories per person, that were not
available per day. 

FAO’s Food Wastage Footprint model
indicates that the contribution of
pulses to food waste, including the
carbon footprint and blue water foot-
print of pulses, is low in all regions.17

Because dry pulses are very shelf-sta-
ble, waste at the consumption stage

is low. When dry pulses are stored in
tightly sealed containers in a cool,
dry, dark area, they maintain their
quality and nutrition for at least 1
year, and often longer. For periods
longer than 12 months, or when ex-
posed to undesirable conditions, they
may not soften sufficiently when
cooked, regardless of how long they
are soaked or cooked. 

According to USDA, low-acid canned
foods, such as canned pulses, remain
shelf-stable for 2 to 5 years when
stored in a cool, dry place. Use of
bulging, rusted, leaking, or deeply
dented cans should be avoided. Date
labeling on a can of pulses does not
represent an expiration date; rather, it
reflects the date the manufacturer
has determined the food will still be
of a desirable quality.18

Pulses, whether cooked from the
dried form or from an opened can,
should be eaten within 4 days of
cooking. Cooked pulses should not
be left at room temperature more
than 2 hours. Cooked pulses should
be refrigerated in shallow pans;
clients should be advised to avoid
storing pulses in their original cook-
ing pot. Cooked pulses freeze well; di-
rections provided by Henneman19 for
freezing beans also will work on
other types of pulses.

Pulses Have Important 
Health Benefits

Weight Loss/Maintenance
In comparison to diets without a
pulse intervention, diets that in-
cluded about ¾ cup pulses daily were
associated with moderate weight loss
(slightly more than ½ lb) when con-
sumed over a period of 6 weeks in 21
clinical trials. Pulses have a low gly-
cemic index and break down slowly,
helping people feel full longer.20

Heart Disease
Heart-healthy substances in pulses
include fiber, folate, and low levels of
saturated fatty acids. The same re-
search that showed a modest loss of
weight also showed a 5% drop in
low-density lipoprotein (LDL) choles-
terol.20

Certain Types of Cancers
Higher consumption of pulses may
be linked to a lower risk of some can-
cers such as colorectal cancer, but the
evidence is limited at present.21,22

Diabetes
The soluble fiber and low glycemic
index of pulses can slow the absorp-
tion of sugar and help improve blood
glucose levels. 

Constipation
Pulses are likely of value for gastroin-
testinal motility, since fiber-rich diets
may help prevent constipation.

Celiac Disease/Gluten Sensitivity
Pulses provide important nutrients
and contribute to varied and palat-
able meals. They can provide sub-
stance and flavor to soups, casseroles,
and other dishes when pastas cannot
be eaten. Pulse flours may assist in es-
tablishing the structure of gluten-free
pasta and increase the nutritional
content of gluten-free foods.23

Spina Bifida
Because pulses are rich in folate, they
may help reduce the risk of neural
tube defects such as  spina bifida in
newborn babies.

Pulses Foster Sustainable
Agriculture

“The nitrogen-fixing properties of
pulses can improve soil fertility,
which improves and extends the pro-
ductivity of farmland,” according to
FAO.3 Using pulses in intercropping
systems and as cover crops may re-
duce soil erosion and help with pest
and disease control. 

Pulses Promote Biodiversity

Biodiversity
FAO states that pulses are able to in-
crease biodiversity because they are
able to fix their own nitrogen into the
soil, which increases soil fertility. A
higher soil biodiversity (i.e., a more
diverse mixture of living organisms in
the soil) provides greater resistance
and resilience against stress and in-
creases the ability of ecosystems to
suppress diseases.24
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Genetic Diversity
Hundreds of varieties of pulses pro-
vide for genetic diversity. A more di-
verse gene pool increases the
likelihood that at least some of the
plants will survive a crop disease or
other form of attack.23

Incorporating Pulses into
Everyday Food Patterns

Dried beans, peas, and lentils are
unique foods and may be counted as
either MyPlate’s protein group or
vegetable group; however, the same
serving cannot be counted in both
groups at the same time. One-fourth
cup of cooked beans, peas, or lentils
counts as 1 ounce equivalent in the
protein group. If sufficient foods are
eaten from protein foods, any addi-
tional pulses may be counted in the
vegetable group as part of the beans
and peas subgroup. One-half cup of
cooked pulses counts as ½ cup of
vegetables.4

Pulses are available in dried, canned,
and frozen form. Although the dried
form takes longer to prepare from
start to finish, the actual hands-on
time is low. A free booklet, Pulses: The
Perfect Food,written by Garden-
Robinson, RDN, nutrition specialist at
North Dakota State University Exten-

sion Service, includes preparation di-
rections and recipes for incorporating
pulses in meal plans and special
diets.25 This downloadable booklet is
recommended by the FAO. Dry beans
need soaking before cooking,
whereas lentils and split peas do not.
Garden-Robinson’s booklet gives di-
rections for cooking dry beans “from
scratch,” including the soaking
process.25

Beans may cause bloating and gas.
The other pulses also have this prop-
erty. Table 1 gives helpful coping
strategies. 

It is likely that an increase in the con-
sumption of pulses will come from in-
corporating them into other dishes
rather than eating them as a separate
food item. Table 2 suggests easy ways
clients can add pulses to their meals.

Conclusion

Pulses have many health benefits. As
Hakan Bahceci, president of the Inter-
national Pulse Trade and Industries
Confederation, said of the 2016 Year
of Pulses: “This is the greatest oppor-
tunity in a century to give pulses the
attention they deserve.”26 For more
information about pulses and materi-
als for promoting pulses, visit the

United Nations/FAO website at:
www.fao.org/pulses-2016/en.

Alice Henneman, MS, RDN is an exten-
sion educator at University of Ne-
braska–Lincoln Extension. She
specializes in providing practical, sci-
ence-based, actionable nutrition infor-
mation to both consumers and
multiplier groups working with con-
sumers through two international elec-
tronic letters and the food.unl.edu
website. Linda Boeckner, PhD, RDN is a
Nebraska Extension specialist focused
on health and wellness education.
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Comparison of Weight Loss Achieved with the MOVE! Program for
Veterans, the Atkins Diet, and Weight Watchers
by Steven Collins, MS, RDN; Elizabeth Koustis, MS, RD; and Arianna Aoun, MS, RD, CSR

The increase in prevalence of over-
weight (body mass index [BMI] ≥25
kg/m2) and obesity (BMI ≥30 kg/m2)1,2

in the United States is well docu-
mented.3 Chronic disease such as
type 2 diabetes, hypertension, and
cardiovascular disease are strongly
associated with obesity.4,5 Alarmingly,
64.8% of U.S. adults and 72.2% of
American veterans who use the Vet-
erans Health Administration are clas-
sified as overweight or obese.6,7

In an attempt to reduce the obesity
epidemic, many commercial weight
loss programs such as the Atkins diet

and Weight Watchers have emerged.
The Atkins diet was introduced in
1972 with a focus on carbohydrate
restriction; Weight Watchers was in-
troduced in 1963 and focuses prima-
rily on calorie restriction.8 Offering an
alternative to these programs, the VA
National Center for Health Promotion
and Disease Prevention (NCP) devel-
oped, piloted, and launched the VA
MOVE! Weight Management Program
for veterans, described elsewhere.6

Both Atkins and Weight Watchers
have been around for decades,
whereas MOVE! has existed for only 9
years. All three programs have

demonstrated success in helping
with weight loss, but no research has
compared their effectiveness in pro-
moting weight loss and weight main-
tenance, defined as ≤2.3 kg.9 The aim
of the present study was to compare
the initial weight loss achieved with
Atkins and Weight Watchers to that
achieved with MOVE! and compare
participants’ weight maintenance
after 1 year. Because MOVE! encom-
passes a multidisciplinary approach
of nutrition, physical activity, and be-
havior change to weight loss, we hy-
pothesized that veterans who used
the MOVE! program will lose more



125

120

115

110

105

100

 95

W
ei

gh
tm

 K
g

4-11 Classes 12+ Classes

a b

c d

At Start of MOVE! Post-MOVE! Post 1 Year

14 | SCAN’S PULSE Fall 2016, Vol. 35, No. 4

weight than individuals who fol-
lowed the Atkins diet or Weight
Watchers.

Methods

Participants
This study (a retrospective chart re-
view) was approved by the Louis
Stokes Cleveland Department of Vet-
eran Affairs Medical Center (LSCD-
VAMC) institutional review board.
Veterans who received their primary
care at LSCDVAMC were included. The
electronic medical records of the first
100 MOVE! participants enrolled Jan-
uary 17, 2012 through May 29, 2012
were reviewed. Veterans were in-
cluded in the study if they attended
at least four MOVE! classes within a 6-
month time frame and had a BMI of
at least 25 kg/m2. Veterans were ex-
cluded from the study if they at-
tended fewer than four MOVE!
classes within 6 months, had a BMI
less than 25 kg/m2, were younger
than 18 years, had received a medical
diagnosis of diabetes less than 6
months from the start of his/her first
class, or had inconsistent recorded
heights. Other exclusion criteria were
a diagnosis of end-stage renal dis-
ease, chronic obstructive pulmonary
disease (COPD), or liver disease; cur-
rently undergoing active cancer

treatment; a history of bariatric sur-
gery; or no recorded weight 11 to 13
months after attending his/her last
MOVE! class.

Of the 100 records screened for the
study, 52 were excluded (22 for no
post-1 year MOVE! weight; 17 for at-
tending <4 classes; 3 for diabetes di-
agnosis within 6 months of  program
start; 3 for COPD; 3 for no start
weight; 1 for active cancer treatment;
1 for no post-MOVE! weight; 1 for in-
consistent recorded height; and 1 for
not finishing the program prior to
December 31, 2013). Veterans were
referred to MOVE! by their primary
care provider if they were overweight
and/or had comorbid conditions,
such as type 2 diabetes, hyperten-
sion, and hyperlipidemia.

Data Collection
The following data were collected for
each study participant: first and last
MOVE! class dates;  pre-MOVE!, post-
MOVE!, and post-1 year weight and
height; total number of classes at-
tended; comorbidities; age; gender;
and ethnicity. The baseline weight of
veterans who attended 4 to 11 ses-
sions versus those who attended 12+
sessions was compared with veter-
ans’ 6-month weight. The weight
changes from baseline to 1 year fol-

lowing their last class were assessed.
The findings from our data collection
and the findings from previously re-
ported studies8 were compared.

Weight Measurement 
Pre-enrollment and post-enrollment
weight was obtained from electronic
medical records. Weight was meas-
ured and recorded by the medical
staff during each MOVE! appoint-
ment. Pre-enrollment weights were
recorded on the day of the partici-
pant’s first MOVE! class. Weights were
recorded the last day the participant
attended MOVE! within 6 months of
his or her first class. Post-enrollment
weights were recorded 1 year after
the participant’s last MOVE! class, plus
or minus 1 month to increase the
likelihood of obtaining a valid weight
from the medical records. Demo-
graphic characteristics, baseline
weight, and comorbid conditions for
the MOVE! participants were ob-
tained, and all active medical diag-
noses in their medical records were
included in the analysis. 

Statistical Analysis
Power calculations indicate that a
sample size of 18 (~95% power, �¨¨
∂=0.01) is required to detect a signifi-
cant weight loss of 5 kg. The data
were summarized using means, stan-
dard deviations, and standard errors.
For comparisons between pre-
MOVE!, post-MOVE!, and post-1 year
MOVE! for participants attending 4 to
11 sessions and 12+ sessions, a one-
sided paired t-test was used. Statisti-
cal analysis was performed using SAS
JMP 11.1 Pro (SAS Institute Inc., Cary,
NC). Statistical significance was set at
P<.05.

Results

Demographic Characteristics
Of the 100 charts reviewed 48 veter-
ans met the study criteria and were
included in the data analysis. Demo-
graphic characteristics of the partici-
pants are shown in Table 1. The
majority of participants were obese,
with a BMI range of 31.0 to 39.7
kg/m2. In addition to being over-
weight or obese, participants had at
least one comorbidity, with the ma-

Figure 1. Weight change (Kg, SE) pre-, post-, and post-1 year 
enrollment in the MOVE! Weight Management Program 
separated by the number of classes attended at Louis Stokes
Cleveland VA Medical Center, 2012

aP=.003
bP=.002
cP=.02
dP=.04
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jority of participants having an ab-
normal lipid profile.

MOVE! participants who attended at
least four sessions within 6 months
and had a BMI of ≥25 kg/m2 were in-
cluded in the weight change analysis
(n=48). Results from the one-sided
paired t-test indicated that over a 6-
month period of MOVE! attendance,
participants who attended 4 to11
sessions lost an average of 2.5+0.8 kg
(P=.003), and participants who at-
tended 12 or more classes lost an av-
erage of 3.2+1.0 kg (P=.002) (Fig. 1). 

From the participants’ first MOVE!
class until 1 year after their last class
or after 6 months from their first
class, those who attended 4 to 11 ses-
sions maintained a weight loss of
2.8+1.4 kg (P=.02), and those who at-
tended at least 12 classes maintained
a weight loss of 2.9+1.4 kg from their
baseline weights (Fig. 1). 

Caucasian participants lost an aver-
age of 3.3 ± 0.8 kg (P=.0001) immedi-
ately post-MOVE! and 3.7± 1.2kg
(P=.0024) 1 year-post MOVE!. There
were no significant differences be-
tween Black/African American partic-
ipants at the end of MOVE! and
post-1 year (P=.1217; P=.3015, respec-
tively) (Table 2). 

The average weight loss observed
following 6 months of the MOVE!
program, independent of the number
of sessions attended, was 2.8+0.6 kg.
The average weight loss for Atkins
and Weight Watchers participants at
6 months was 5.8+0.8 kg and 1.7+0.3
kg, respectively (see Table 3).
The average weight loss for the
MOVE! program 1 year after the 6-
month attendance period or last class
was 2.8+1.0 kg. The average weight
loss for Atkins and Weight Watchers
12 months after the start of their pro-
gram was 6.9+0.5 kg and 4.6+0.9 kg,
respectively (Table 3).

Discussion

We evaluated program effects of
MOVE! in a sample of overweight and
obese veterans by comparing pre-
MOVE!, post-MOVE!, and post 1-year
data to that of the commercial

Characteristic LSCVAMC (n=48)

Age

Mean, y (SE) 59.7 (1.0)

Median, y (range) 61 (36-73)

No. missing (%) 0 (0)

Sex, n (%)

Female 1 (2.1)

Male 47 (97.9)

Unknown/missing 0 (0)

Weight status at enrollment (BMI, kg/m2), n (%)

Normal weight (<25) 0 (0)

Overweight (>25 and <29.9) 6 (12.5)

Obese (>30 and <39.9) 28 (58.3)

Morbid obese (>40.0) 14 (29.2)

Weight at enrollment, kg

Mean (SE) 116.8 (2.9)

Median 114.3

Range 79.2-169.4

Race, n %

White 31 (64.6)

Black or African American 14 (29.2)

Mexican American 0 (0)

Unknown/missing 3 (6.2)

Comorbid conditions, n (%)a

Abnormal lipid profileb 39 (81.3)

Hypertension 37 (77.1)

Type 2 diabetes 28 (58.3)

Obstructive sleep apnea 20 (41.7)

Gastroesophageal reflux disease 9 (18.8)

Coronary artery disease 6 (12.5)

weight loss programs Atkins and
Weight Watchers. Our results are con-
sistent with those reported in 2013
by Romanova et al, who assessed the
weight change from 1-year pre-en-
rollment in the MOVE! program to 1,
2, and 3 years post-enrollment at the
Los Angeles VA clinic; they found that
participants lost an average of
2.2+0.4 kg after the first year of the
initiation of the MOVE! program.10

Neither of the MOVE! programs had

any controls for physical activity or
diet during the 1 year follow-up.

Dahn et al11 reported on the efficacy
of the MOVE! program at VA Miami.
They looked at veterans who at-
tended their supportive group ses-
sions, a 10-week multidisciplinary
group intervention addressing nutri-
tion, physical activity, and psychologi-
cal topics related to weight loss.
White, non-Hispanic participants had

Table 1. Characteristics of Louis Stokes Cleveland Department of
Veteran Affairs Medical Center (LSCDVAMC) Participants in the
MOVE! Program, 2012

a Study participants may have multiple comorbid conditions.
b This includes hyperlipidemia, dyslipidemia, hypercholesterolemia, hypertriglyceridemia,
hyperlipidemia NEC/NOS, pure hypercholesterolemia, mixed hyperlipidemia.
BMI = body mass index
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an average weight loss of 2.7 kg per
year, whereas this population in the
LSCDVAMC MOVE! program lost 3.7
kg per year. However, marginally sig-
nificant weight loss in the African
American population was reported in
the Miami MOVE! program but not in
the LSCDVAMC MOVE! program.
A greater effect on weight loss has
been reported for group weight loss
programs versus individual-based
programs. Rigsby et al12 reported on
545 female employees of a hospital

Ethnicity Baseline, Post-MOVE! Weight Post-1 Year Mean Difference P-Valuea, b

kg (SE) MOVE! from Baseline

White (n=31) 117.1 (3.2) 113.8 (3.1) -3.3 (0.8)c, .0001

113.4 (3.4) -3.7 (1.2) d .0024

Black/African 116.0 (6.7) 114.6 (6.7) -1.3 (1.1) c .1217
American (n=14)

115.0 (6.6) -0.96 (1.8)d .3015

Unanswered (n=3) 116.9 (12.0) 112.1 (13.1) -4.7 (2.7)c .1085

114.2 (14.4) -2.7 (3.4)d .2553

Characteristics LSCVAMC Atkinsa Weight Watchersa

(n=48) (n=40) (n=40)

Demographics
Age, mean y (SE) 59.7 (1.0) 47 (1.9) 49 (1.6)

Men, no. (%) 47 (98) 19 (47) 17 (42)

White race, no. (%) 31 (65) 32 (80) 30 (75)

Baseline

Weight factors, mean (SE)

Baseline BMI 37.3 (0.9) 35 (0.6) 35 (0.6)

Baseline body weight, kg 116.8 (2.9) 100 (2.2) 97 (2.2)

Post-Program / 6 mo.

Mean (SE) -2.8 (0.6) -5.8 (0.8) -1.7 (0.3)

Post-12 Mo. of MOVE! / 12 Mo. of 
Atkins or Weight Watchers

Mean (SD) -2.8 (1.0) -6.9 (0.5) -4.6 (0.9)

or nursing home who volunteered for
an 8-week weight loss program that
consisted of either group meetings
or individual weight loss counseling.
The women who participated as a
group lost significantly more weight
than the women in the individual
program. This research indicates a
need for group programs such as
MOVE! to help people lose weight, as
study participants were less likely to
lose more weight when they at-
tempted to do it on their own. 

The present study has significant lim-
itations. We compared the effective-
ness of the MOVE! program at Louis
Stokes Cleveland Department of Vet-
eran Affairs Medical Center to the
previously published effectiveness of
the commercial weight loss programs
Atkins and Weight Watchers. Females
comprised only 2% of our sample,
while females make up 20% of mili-
tary troops13 and 50.8% of the United
States adult population.14 The LSCD-
VAMC offers a Women’s MOVE! group

Table 2. Mean Weight Loss for Participants in the Louis Stokes Cleveland Department of 
Veteran Affairs Medical Center (LSCDVAMC) MOVE! Program, 2012 

aP-value was determined by one-sided paired t-test. bP-value <.05 was determined to be statistically significant.
cMean weight difference between baseline and post-MOVE! weight
dMean weight difference between baseline and post-1 year after MOVE!

Table 3. Baseline Characteristics and Weight Changes of Participants in the Louis Stokes Cleveland 
Department of Veteran Affairs Medical Center (LSCDVAMC) MOVE! Program, Atkins, and Weight 
Watchers, 2012

a Dansinger ML, et al. JAMA. 2005;293:43-53.
BMI = body mass index



veterans that is as effective as com-
mercial weight loss programs. 
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teristic of the U.S. adult population.
Furthermore, we were unable to ob-
tain the full raw data from the Atkins
and Weight Watchers study to statis-
tically compare the weight loss from
all three programs. We were only able
to compare mean weight losses of
LSCVAMC MOVE!, Atkins, and Weight
Watchers. In addition, the partici-
pants’ provider knowledge, prior re-
ferrals, program reputation, interest
in inclusion of physical activity, con-
venience of meeting times,16 and
knowledge of women veterans at-
tending the Women’s MOVE! pro-
gram could change the results. If the
overall sample size had been larger,
perhaps more values would have
reached statistical significance.

We hypothesized that the MOVE! pro-
gram would produce greater weight
loss than Atkins and Weight Watch-
ers. However, the MOVE! program
produced less weight loss (2.8 kg at 6
months and post-1 year) than Atkins
and Weight Watchers (5.8 kg and 1.7
kg at 6 months, and 6.9 kg and 4.6 kg
after 1 year, respectively). Veterans
can either self-refer to MOVE! or be
referred by their primary care physi-
cian (PCP). This may influence the de-
gree of weight loss demonstrated,
because veterans referred by their
PCP may not have the same level of
health “buy-in” or motivation as that
of a veteran who self-refers to the
MOVE!, Atkins, or Weight Watchers
programs. Another potential reason
for these findings is that MOVE! is a
relatively new program and, there-
fore, the best methods to teach veter-
ans about weight loss are yet to be
discovered. Further research is war-
ranted to determine the best way to
conduct a weight loss program for
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by Karen Collins, MS, RDN, CDN, FAND

FromThe Chair

many of these popular handouts, so be sure to go to the
Sports Dietetics-USA (SD-USA) subunit’s home base on our
website and get the latest versions. These fact sheets are free
only to SCAN members.

Lone cardiovascular RDN on the health care team? Have
you signed up as a member of our Wellness/CV electronic
mailing list (EML)? With the EML, you never work alone, be-
cause you have a team of colleagues ready to share ideas
and references. Recently one of our members asked for input
on ideas for an upcoming presentation and was thrilled with
the help received. This is just one example of how every
week colleagues all across the country are supporting one
another. To join any of our subunit EMLs, sign in on the SCAN
website as a member, go to the “About Us” page, and scroll
down the left sidebar to click on Electronic Mailing List Infor-
mation.

Heads-up to all SCAN members: SCAN leaders recently
spent a solid two-and-a-half days reviewing progress from
the first six months of our new strategic plan and working on
how to make sure we keep advancing toward our exciting
goals. You can look forward to great new things on the near
horizon in learning opportunities, tools you can use in prac-
tice, and ways to help you connect with others and get or
stay on track with the goals you set.

Meet the SCAN All-Stars! If you’re heading to Boston in Oc-
tober for the 2016 Food & Nutrition Conference & Expo™
(FNCE®), you won’t want to miss our Sunday night SCAN Re-
ception. Always a fabulous place to renew professional
friendships and network to create new ones, this year’s re-
ception will include an opportunity to meet our SCAN All-
Stars, a sampling of shining stars we’ve invited from each of
SCAN’s practice areas. SCAN’s FNCE® Spotlight Session—
Going Coconut Over Saturated Fat? Why So Much Confusion?—
will feature national cardiovascular nutrition experts. You’ll
find a variety of other exciting SCAN events, too. SCAN lead-
ers look forward to meeting you at our events and at the
DPG Showcase, so please be sure to introduce yourself and
give us a chance to connect with you!

To all SCAN members, long-time and new:  Welcome Home!

Across the country, fall is the season for Homecoming. Re-
gardless of whether you plan to enjoy your local or alma
mater homecoming festivities, I urge you to consider this a
season for a SCAN Homecoming. Think beyond the athletic
contests, tailgates, and banquets typical of most home-
coming activities—and savor the benefits that come from
being part of SCAN. 

The takeaways most people value from Homecoming are
new connections made and old connections reinvigorated.
Are you among the many SCAN members who work in set-
tings that offer few other RDN colleagues with whom you
can exchange ideas? If so, don’t overlook what SCAN can
do for you, both professionally and personally.  

Disordered eating clients? Do you wish for a trusted col-
league with whom you can check in regarding puzzling lab
results, symptoms, or approaches for people with known or
suspected disordered eating? Check out our “Ask the Doc
Forum,” accessed from the Disordered Eating and Eating
Disorders (DEED) subunit’s landing page on our website
(www.scandpg.org). This benefit, available only to SCAN
members, allows you to pose questions to private practice
disordered eating physician Dr. Ed Tyson, and learn from
questions posed by other SCAN members. SCAN leaders
now refer to this as one of our “hidden gems,” as we were
surprised to discover through our latest survey that many
members don’t know this great asset exists!

Working in wellness? We’ve heard loud and clear that
many SCAN members are currently working in wellness,
and many more plan to do so in the next few years. As part
of SCAN’s strategic plan, we are working to help you hone
vital wellness skills and learn how to nail down opportuni-
ties to use them. Sincere thanks goes to those of you who
responded to our survey aimed at identifying how you’d
like SCAN to help. Watch for exciting things ahead as our
Wellness Task Force acts on the information you provided.

Sports nutrition your game?Many of you rely on SCAN
fact sheets to provide current information for clients or
presentations. Thousands of copies have been down-
loaded! Now SCAN sports nutrition experts have updated

‘Tis the Season:  Homecoming, SCAN-style
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American College of
Sports Medicine Annual
Meeting
June 1-4, 2016
Boston, MA

A record-setting 6,800 exercise scien-
tists, sport dietitians, sports medicine
physicians, and other health profes-
sionals enjoyed the 62nd Annual
Meeting of the American College of
Sports Medicine. Below are just a few
highlights of some of the nutrition
presentations that might be of inter-
est to SCAN members.

Supplements and Sports 
■ Should athletes take supplements
of antioxidants, such as vitamins C
and E? Probably not. Current research
with athletes who took 400 mg vita-
min E and 1,000 mg vitamin C sug-
gests that these antioxidants
hindered training-induced adapta-
tions in the mitochondria. The vita-
mins also impaired the transport of
glucose into the cells (reducing in-
sulin sensitivity). Antioxidant supple-
ments have not been shown to
enhance heart health, but they have
been shown to increase the risk for
certain cancers. An athlete’s best bet:
Eat health-protective foods that offer
a natural balance of antioxidants.

■ Is dehydration the primary cause
of muscle cramps? Perhaps not. Stud-
ies with triathletes suggest that those
who experienced muscle cramps
were no more dehydrated than the
triathletes who did not cramp. A his-
tory of cramping was the only factor
that separated crampers from non-
crampers. New evidence suggests
that muscle cramps are strongly re-
lated to hyperactive muscle contrac-
tions in fatigued muscles. Stretching
offers a mechanical solution. A nutri-
tional solution includes “shocking”
the nervous system. For example, a
swig of pickle juice has been re-
ported to stop a cramp within 35 sec-
onds, even though the pickle juice
barely has time to be absorbed. Sen-
sors in the tongue taste the pungent

flavor; this “shocks” the nervous sys-
tem and disrupts the persistent firing
of nerves that trigger the muscle to
cramp. Other pungent cramp-stop-
ping compounds include mustard,
hot pepper, garlic, and wasabi. 

■ The best sport fuel is one that
quickly and efficiently replaces
adenosine triphosphate (ATP) within
the working cells—and that fuel is
carbohydrate. While fat is a readily
available source of fuel, fat does not
restore depleted glycogen stores.
Athletes who adapt to eating a high-
fat diet need more oxygen to convert
fat into energy. In addition, they
“downregulate” their ability to me-
tabolize carbohydrate. This helps ex-
plain why competitive athletes who
rely on fat for fuel during intense ex-
ercise fail to perform better than
those with higher availability of car-
bohydrate. 

■ Anecdotes about high-fat keto-
genic sports diets are currently influ-
encing some endurance athletes to
strictly limit their intake of carbohy-
drate, including fruits, vegetables, and
grain foods. To date, sport science
fails to indicate that highly competi-
tive athletes will gain performance
benefits from this type of very low
carbohydrate, ketogenic diet. In a
study with world-class race walkers,
athletes who consumed carbohy-
drate before and during the exercise
test (for high availability of carbohy-
drate for fuel) performed better than
those who were in ketosis and had
low availability of carbohydrate for
fuel. They also reported feeling better
than the low-carbohydrate eaters.

■ Dietary nitrates, commonly found
in beetroot juice, have been shown to
lower blood pressure, enhance mito-
chondrial respiration, reduce the oxy-
gen cost of exercise, and boost
immune function. High-nitrate foods
(including beets and arugula) can
also have a positive impact on ath-
letic performance—at least in non-
elite athletes. Research involving elite

athletes, however, reveals mixed re-
sults. While some respond well to pre-
competition beetroot juice, others do
not experience improved perform-
ance. Nevertheless, athletes who
were initially deemed non-respon-
ders became responders when given
a higher dose of nitrates. Perhaps
each athlete needs to surpass a
unique baseline level of nitrates to re-
ceive benefits from beetroot juice? 

■ Nitrates are available in powdered
form via sodium nitrate. However, the
nitrate from natural foods (beets,
spinach, arugula) is more effective. A
swig of concentrated beetroot juice
shows a better response in blood ni-
trate levels compared with the regu-
lar beetroot juice. Consuming
beetroot juice for 6 days pre-event is
as effective as taking it consistently
every day. The recommended dosage
seems to be 8 mg/day to 12 mg/day
nitrates for 6 to 15 days, with the final
dose taken as beetroot concentrate
or “beetroot bars” within 2 to 3 hours
pre-event.  

■ Digestion of dietary nitrates starts
with bacteria on the tongue. While
mouthwash reduces the bacteria
available for the conversion of dietary
nitrates into nitric oxide (the com-
pound that triggers enhanced per-
formance), most athletes use mild
brands of mouthwash that do not im-
pede performance benefits. Never-
theless, athletes wanting to get the
most out of beetroot juice should
forgo using pre-event mouthwash.

Weight
■ The microbiome of people with
obesity differs from that of lean peo-
ple. In mice, we know that obese mice
harvest more calories from their food
than do their lean counterparts.
When researchers transplant gut mi-
crobes from obese mice into lean
mice, the lean mice start to gain
weight. The question remains: How
much impact does the microbiome
have on human body fatness?

Conference Highlights
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Serious athletes who want to opti-
mize their muscle growth (and the
elderly who want to reduce muscle
loss) can benefit from another 40 g
protein before bed. Research reveals
better protein synthesis with 20 g
protein consumed four times a day
(80 g total)  than with 10 g protein
consumed eight times a day or 40 g
protein consumed twice a day. 

■ Protein needs should be based on
body weight, not percent of calories.
A suggested allotment is 0.25 to 0.3 g
protein per kilogram body weight
four times a day. Athletes who eat
more than that (and most athletes do
eat more than that) do not build big-
ger muscles. 

Summarized by Conference Highlights
editor Nancy Clark, MS, RD, CSSD, who
has a private practice in the Boston
area and is author of Nancy Clark’s
Sports Nutrition Guidebook, available
at www.NancyClarkRD.com. 

Reviews

Diabetes 365 Tips for 
Living Well
Susan Weiner, MS, RDN, CDE, CDN and
Paula Ford-Martin
Demos Health, 11 West 42nd St, 15th
Floor, New York, NY 10036
800/532-8663
www.demoshealth.com
2015, softcover, 133 pp, $16.95
ISBN 978-1-936303-91-5

Diabetes is a chronic disease that has
prevailed in most recent years and is
of great concern in today’s society.
Unfortunately there is no known cure
for diabetes, underscoring the impor-
tance of effective management. Dia-
betes 365 Tips for Living Well prepares
readers on how to control diabetes
without feeling overwhelmed with
information. The author guides the
reader month-by-month for an entire
year, providing the essential tools to
understand and manage diabetes. 

Being diagnosed with diabetes can
be a challenging and frightening ex-
perience for many. Readers will find
this book valuable, supportive, and
informative. The book is organized
with a month-by-month outline cov-
ering a variety of topics presented in
short paragraphs. The information is
straightforward and easy to read.
Each month discusses seasonal
foods, insurance, foot care, holiday
eating, physical activity, medications,
portion control, identification tags,
glucometer, and referrals to other
health care providers. The book
strongly encourages gradual
progress for healthy lifestyle habits in
order to deal with the everyday chal-
lenges of diabetes. The tips delivered
are useful for not only learning how
to live with diabetes day by day but
also learning how to manage it. Al-
though living with diabetes may be
complicated, the book offers reassur-

ance that anyone can accomplish
anything with diabetes. 

The book sets a comforting tone and
creates a sense of rapport with read-
ers by addressing realistic ways to
overcome the barriers that come
with diabetes. The authors provide
educational tips for good long-term
management. The simplicity of the
book serves to help individuals with
diabetes, as well as family members,
friends, and health professionals, bet-
ter understand the daily struggles of
this chronic disease.

Susan Weiner is a registered dietitian
nutritionist and a certified diabetes
educator. Paula Ford-Martin is a
health writer and editor.

Reviewed by Janett Medrano, RDN at
Family Health Centers of San Diego, CA

■ Poor sleep is rampant in people
with obesity. In a weight reduction
study with 123 obese adults, those
who slept the most lost more weight
than those who were short on sleep
(Chaput J, et al. Obes Facts, 2012). In
another study with 77 men, a third of
them had undiagnosed sleep apnea;
they lost less weight than those who
slept better (Borel A, et al. Thorax,
2012). Clearly, sleep is an essential
part of a weight management pro-
gram. 

■ Consuming the majority of calories
earlier in the day helps to maintain
leanness.  In a 20-week study with
420 people, the subjects who ate a
late lunch lost less weight than those
who ate an earlier lunch (Garaulet M,
et al.  Physiol Behav, 2014). Perhaps
meal timing is important because
diet-induced thermogenesis is lower
at night and circadian rhythms that
drive hunger are stronger at night
compared with morning. 

■ Should people in treatment for
eating disorders be allowed to exer-
cise? Traditionally, the answer has
been no. The current research indi-
cates no adverse effects, as long as
the person is medically stable. Yoga,
weightlifting, and 30 minutes of aero-
bic exercise have been shown to be
beneficial in terms of greater muscle
mass, fewer eating disordered symp-
toms, and better weight gain. Hence,
exercise can be therapeutic for peo-
ple with eating disorders—as long as
it is in moderate doses and is seen as
a way to relieve stress, encourage so-
cial interaction (as with tennis and
basketball), and not just be an activ-
ity that “burns off calories.” 

Protein
■ Athletes need to pay attention to
when they eat protein, not just how
much protein they eat. An optimal
protein intake offers about 20 g pro-
tein every 3 to 4 hours at breakfast,
lunch, afternoon snack, and dinner.
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Research Digest

Protein Supplementation
and Whole-Body Lean Tissue
Accrual in Older Adults
Norton C, Toomey C, McCormack WG,
et al. Protein supplementation at
breakfast and lunch for 24 weeks 
beyond habitual intakes increases
whole-body lean tissue mass in
healthy older adults. J Nutr.
2016;146:65-69.

Older adults experience a 1% to 2%
annual decline in lean tissue mass
(LTM) after age 50, contributing to
sarcopenia and frailty in this popula-
tion. Research suggests that 25 g to
30 g of protein per meal is required
to stimulate muscle protein synthesis
(MPS) in older adults. However, break-
fast and lunch meals in this group
tend to be suboptimal in protein for
MPS. The purpose of this study was to
determine the effect of protein sup-
plementation at breakfast and lunch
for 24 weeks beyond current dietary
intake on whole body LTM in male
and female adults aged 50 to 70
years. In this randomized, single-
blinded, controlled trial, participants
were assigned to receive a supple-
ment containing either a milk-based
protein matrix with 0.165 g
protein/kg body mass or an isoener-
gentic, nonnitrogenous maltodextrin
control. Sixty participants completed
the study. The protein group in-
creased protein intake at breakfast
and lunch to >0.4 g/kg at each meal,
an amount considered optimal to
stimulate MPS.  Dual-energy X-ray ab-
sorptiometry measurements re-
vealed a 0.45 kg increase in LTM in
the protein group and a 0.16 kg de-
cline in the control group (P<.006).
There was no observed difference in
body fat mass between the groups
(P<.58).  This study suggests that a
more balanced distribution of pro-
tein throughout the day may pre-
serve LTM in elderly clients, especially
if they achieve >0.4 g protein/kg
body weight per meal. This study was
supported by Food for Health Ireland
and Enterprise Ireland grant.

Summarized by Jessica LaRoche, MS,
RD, CSSD, sports dietitian, US Speed-
skating, Salt Lake City, UT.

Mortality in Vegetarians
Compared with 
Nonvegetarians in the U.K.
Appleby PN, Crowe FL, Bradbury KE,
et al. Mortality in vegetarians and
comparable nonvegetarians in the
United Kingdom. Am J Clin Nutr.
2016;103:218-230.

While studies have found decreased
incidence of disease among vegetari-
ans compared with meat eaters, re-
ported mortality rates have been
mixed. This study combined the data
from the Oxford Vegetarian Study
with that of the EPIC Oxford Cohort
Study to compare mortality from 18
common causes of death (including
all-cause mortality) in approximately
60,310 (45,394 women; 14,916 men)
vegetarians and nonvegetarians in
the United Kingdom. Recruitment of
participants was heavily weighted to-
ward vegetarians, including vegans
and pescatarians. Participants were
divided into four groups for analysis:
regular meat eaters (eat meat ≥5
times/wk), low meat eaters (eat meat
<5 times/wk), fish eaters, and vege-
tarians or vegans. All-cause mortality
was not different between diet
groups. Compared with meat eaters,
hazard ratios (HR) were as follows:
vegetarians 1.02 (95% confidence in-
terval [CI]: 0.94, 1.10); fish eaters 0.96
(95% CI: 0.86, 1.06); low meat eaters
0.93 (95% CI: 0.86, 1.00). Death from
malignant cancers was significantly
lower among fish eaters (HR: 0.82
[95% CI: 0.70, 0.97]) but higher in cir-
culatory disease (HR: 1.22[(95% CI:
1.02, 1.46]) compared with meat
eaters. Pancreatic cancer was signifi-
cantly lower among low meat eaters
(HR: 0.55 [95% CI: 0.36, 0.86]) and veg-
etarians (HR: 0.48 [95% CI: 0.28, 0.82])
compared with meat eaters. In addi-
tion, respiratory diseases and death
from all other causes were signifi-
cantly lower among low meat eaters

(HR: 0.70 [95% CI: 0.53, 0.92; HR: 0.74
[95% CI: 0.56, 0.99], respectively) and
lymphatic/hematopoietic cancers
were significantly lower among vege-
tarians (HR: 0.50 [95% CI: 0.32, 0.79])
than meat eaters. Authors of this
study speculate that U.S. participants
from similar studies, whose results
showed a reduction in mortality for
vegetarians, more commonly chose
vegetarianism for health benefits and
thus tended to make healthier overall
food and lifestyle choices such as eat-
ing fresh vegetables and fruits. Both
vegetarianism and eating meat are
choices that can support health.
When assessing diet choice, it is help-
ful to consider an individual’s risk for
particular disease to make appropri-
ate recommendations. The Oxford
Vegetarian Study and the European
Prospective Investigation into Cancer
and Nutrition–Oxford are supported
by the Medical Research Council
(grant no. MR/M012190/1) and Can-
cer Research UK (grant nos.
C8221/A19170 and 570/A16491). 

Summarized by Chrissa Petersen, grad-
uate student, Department of Nutrition
and Integrative Physiology, Coordi-
nated Master’s Program, Nutrition, Edu-
cation, and Research Concentration,
University of Utah, Salt Lake City, UT.

Effects of Amino Acids and
Caffeine on Sprint Exercise
Eaton TR, Potter A, Billaut F, et al. A
combination of amino acids and caf-
feine enhances sprint running capac-
ity in a hot, hypoxic environment. Int J
Sport Nutr Exerc Metab. 2016;26:33-45.

Exercise in the heat, at altitude, or
both contribute to more rapid central
nervous system (CNS) fatigue charac-
terized by impaired cognitive func-
tion and increased rate of perceived
exertion (RPE). Some nutritional sup-
plements such as essential amino
acids (EAA) and caffeine may influ-
ence CNS fatigue, particularly in ex-
treme environments. Therefore, the
purpose of this study was to examine



feine only (3 mg/kg body mass cap-
sule), EAA only (two doses of 7 g dis-
solved in 250 ml water), or caffeine +
EAA.  Supplements were adminis-
tered 3 hours (placebos and EAA) and
1 hour (placebo, caffeine, EAA) pre-
exercise. Blood samples, quadriceps
electromyography (EMG), and quadri-
ceps maximal voluntary contraction
(MVC) were assessed at baseline (pre-
supplement ingestion), at halftime,
and immediately post-exercise. The
results of this study found that caf-
feine + EAA was associated with sig-
nificantly greater sprint work, power,
and peak sprint velocity than EAA
alone, greater venous blood oxygen
than caffeine alone, and greater max-
imal voluntary contraction than
placebo (P<.05). There also was an at-
tenuated decline in EMG activity with
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whether supplementation with EAA
and caffeine can attenuate central fa-
tigue and reduce performance losses
associated with a hot, hypoxic envi-
ronmental stress. In this counterbal-
anced, double-blind study, eight male
sub-elite trained football players
completed a total of six sets of 4-sec-
ond sprints with 8 seconds of rest be-
tween each sprint on a nonmotorized
treadmill in a controlled low oxygen,
hot simulated environment (15% 02,
30 °C, and 20% relative humidity) on
four separate occasions, each pre-
ceded by a 48-hour dietary control
(70% carbohydrate, 15% protein, 15%
fat). A 10-minute break after three
sets simulated halftime. On each oc-
casion participants were given one of
the four supplements in random
order: placebo (CaCO3 capsule), caf-

caffeine + EAA than with placebo
(19% difference, P<.05) or EAA alone
(13% difference, P<.05). Central acti-
vation ratio was 2.7% greater with
caffeine + EAA than with placebo
(P<.05). The results from this study
suggest that the combination of caf-
feine + EAA may help increase time
to fatigue for athletes participating in
team sports in hot, hypoxic condi-
tions by prolonging muscle activa-
tion and central drive. This study was
funded by the High Performance
Sport Research Fund, Australian Insti-
tute of Sport. 

Summarized by Eric Finley, MS, in
Boston, MA.

NotablesSCAN

■ Jessica Redmond, MS, RDwas re-
cently recognized by the New York
Academy of Nutrition and Dietetics
as the 2016 Emerging Dietetics
Leader for New York State. She also
presented a session at the NYSAND
annual meeting entitled, “Exercise is
Medicine: What RDNs Need to Know.”
Jessica is currently completing her
PhD in Science Education at Syracuse
University, and began her position as
an assistant professor of biology at
Utica College in August.

■ Penny Kris-Etherton, PhD, RDN
and Geeta Sikand, MA, RDN served
as co-chairs of the 2015 National

Lipid Association Nutrition Recom-
mendations for Patient-Centered
Management of Dyslipidemia, which
were published in the Journal of Clini-
cal Lipidology (December 2015 issue).
Four other dietitians also served on
the committee including Julie Bolick
MS, RDN; Carol Kirkpatrick,PhD, RDN;
Kathy Rhodes, PhD, RDN; and Nancy
Smith, MS, RDN.

■ Bob Seebohar, MS, RD recently
had two new books released: Sports
Nutrition for Young Triathletes, which
discusses strategies to optimize nutri-
tion for growth and development in

younger participants of this sport,
and the second edition of his book,
Metabolic Efficiency Training: Teaching
the Body to Burn More Fat. Bob is also
founder of Kids that TRI, a non-profit
organization that inspires youth to be
more physically active through
triathlon.  

If you have an accomplishment that
you would like to be considered for an
upcoming issue of PULSE, please con-
tact Michael Stone, MS, at
stonemi13@aol.com, or Stone59@pur-
due.edu
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gram. You’ll find information on this
at www.scandpg.org/sports-nutri-
tion-education-programs/.

• Updated! Fact Sheets. To make
sure these popular resources reflect
the most recent evidence-based in-
formation possible, SD-USA’s fact
sheet editing team has given them
an overhaul!  Be on the lookout for
the following revised fact sheets in
the coming months:  Alcohol & Ath-
letic Performance, Caffeine & Athletic
Performance, Eating Before Exercise,
Eating During Exercise, Eating for Re-
covery, Eating on the Road, Exercise Hy-
dration, Fueling the Pregnant Athlete,
Nutrition for the Injured Athlete, Protein
Needs for Athletes, Reversing Iron De-
pletion, Sports Foods, The Female Ath-
lete Triad, The Sunny Side of Vitamin D,
Vegetarian Eating for Athletes, and
Weight Gain in Sports. More revised
and new fact sheets will be rolled out
soon.  As always, they are free for
SCAN members.

• Next CSSD Exam Windows. The
2017 examination dates and fees
were announced in August. For de-
tails, go to www.cdrnet.org.  Check
out the 20-minute webinar, CSSD: Pre-
pare Yourself and Succeed! The webi-
nar can be accessed under “Sports
Nutrition Information” at www.scan-
dpg.org. Click on “Become a CSSD.”

• New Webinar. SD-USA’s latest evi-
dence-based webinar is Eating Disor-
ders in Athletes, presented by RDs
from SD-USA and DEED. The webinar
offers 1 CPEU. For access, go to
www.scandpg.org/
store/default.aspx?search=Webinars. 

• Opportunities to Collaborate. Get
involved in these opportunities: 
1) NATA Partnership: If you work
with athletic trainers, make sure they
know about SCAN and the resources
we offer.  Encourage them to ask the
National Athletic Trainers’ Association
(NATA) to continue collaborating with
SCAN. Each of us plays an important
role in the health and performance of

athletes. If you have ideas to share,
contact Jen Doane, MS, RD, CSSD, at
jdoane@anwnutrition.com; 2) Ath-
letes and the Arts (AATA): This ini-
tiative of the American College of
Sports Medicine (ACSM) and other
organizations focuses on linking the
sport athlete and musician/perform-
ing artist communities through col-
laborative exchange and application
of wellness, training, and perform-
ance research and initiatives. Visit
www.athletesandthearts.com and let
SCAN and AATA know if you’re work-
ing with performance athletes; and 
3) PINES: Join this international
group that links professionals in nu-
trition, exercise, and sport around the
globe to enhance sport nutrition
services. Visit www.pinesnutrition.org

• SD-USA Is Connected! Keep up
with the latest in sports nutrition by
following SD-USA on Twitter at our
new handle @SportsDietetics and
linking to our renamed profile page
at http:twitter.com/SportsDietetics.

■ News from DEED Subunit
Following are announcements from
the Disordered Eating & Eating Disor-
ders (DEED) subunit:

• Interested in Writing? Present-
ing? Sharing Your Ideas? Planning,
creating, and editing DEED resources
(fact sheets, e-newsletter content, we-
binars) are ongoing projects. Are you
interested in writing or presenting a
webinar for DEED? Do you have an
idea for a new fact sheet? If so, con-
tact DEED’s director Sarah Gleason at
Sarah@SarahTheDietitian.com.  We’re
always looking for enthusiastic volun-
teers to contribute to and enhance
the DEED subunit. 

• “Ask the Doc.” If you have medical
concerns relating to a client, check
out “Ask the Doc” on SCAN’s website.
Go to www.scandpg.org and then
click on DEED’s home page to take
advantage of this special feature. 

Of Further Interest

■ News from Wellness/CV 
RDs Subunit
Here’s an update on developments
from the Wellness/CV RDs:

• Join Us at FNCE®. Heading to
Boston soon for the 2016 Food & Nu-
trition Conference & Expo™ (FNCE®)?
Be sure to attend: 1) SCAN’s Spot-
light Session, Going Coconut over
Saturated Fat? Why So Much Confu-
sion? on Tuesday, October 18 at 8 a.m.
Alice Lichtenstein, DSc and Carol Kirk-
patrick, PhD, RD will present the
strongest and most recent evidence
on the relationship between satu-
rated fat intake and CVD. 2) The
SCAN Reception on Sunday, October
16 from 6 to 9 pm. This will be a great
chance to meet and connect with the
Wellness/CV RDs leadership team
and other SCAN colleagues. We’d love
to hear about your suggestions for
strengthening our subunit and get
you involved as a volunteer! Check
the SCAN website for location and
additional information. 

• Webinar on Sugar Intake and
CVD. A new webinar exploring the
link between sugar intake and cardio-
vascular disease will soon be avail-
able. Go to www.scandpg.org, click
on “Professional Development” at the
top of the page, and then click on
“Professionals.”

• Do You Like to Write?We’re seek-
ing authors for fact sheets and arti-
cles for the Wellness/CV RDs
newsletter. Interested? Contact our
volunteer coordinator, Sara Vine
(sara.vine@gmail.com).

■ News from Sports 
Dietetics—USA 
(SD-USA) Subunit
Here are some highlights from the
SD-USA subunit:

• Updated! Graduate Sports Nutri-
tion Programs and Certificates List.
Consider earning a graduate degree
in a sports nutrition-focused pro-
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October 15-18, 2015
2016 Food & Nutrition Conference &
Exhibition™ (FNCE®), Boston, MA.
SCAN events include the Member
Meeting & Reception (Sunday),
SCAN’S Spotlight Session on Going
Coconut Over Saturated Fat? Why So
Much Confusion (Tuesday), and more.
For details: www. scandpg.org

October 31-November 4, 2016
Obesity Week, New Orleans, LA. For
information: American Society for
Metabolic & Bariatric Surgery and The
Obesity Society, www.obesity.org/
meetings/obesity-week

November 11-13, 2016
Annual Renfrew Center Foundation
Conference, Philadelphia, PA. For in-
formation: www.renfrew.org

March 31 – April 2, 2017
Mark your calendar and plan to join
your colleagues at the 33rd Annual
SCAN Symposium, Syncing Nutrition
Science & Practice: Advancing Knowl-
edge and Building Skills, at the Shera-
ton Charlotte Hotel, Charlotte, NC.
Watch for registration details at
www.scandpg.org. 

April 22-25, 2017
Experimental Biology (EB) 2017,
Chicago, IL. For information: experi-
mentalbiology.org/2017/Home.aspx

EventsUpcoming 


