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For all three feature articles appearing
in this issue, the Academy of Nutrition
and Dietetics, an accredited Provider
with the Commission on Dietetic Regis-
tration (CDR), has approved a total of 1
continuing professional education unit
(CPEU), level 1. To apply for free CPE
credit, go towww.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:

■ Summarize findings from the liter-
ature regarding the effects of beta-
alanine on exercise performance. 
■ Discuss the mechanism of action
of beta-alanine and safety risks of
beta-alanine supplementation.  

Providing guidance regarding dietary
supplements is an increasingly im-
portant role of the sports dietitian.
Dietary supplement consumption is
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The Safety and Efficacy of Beta-
Alanine Supplementation
by Eric Trexler, PhD, CSCS*D, CISSN

becoming more and more prevalent
in a variety of populations, and re-
search demonstrates that the preva-
lence of dietary supplement
consumption is higher among ath-
letes than the general population,
and higher among elite athletes than
sub-elite athletes.1 Several studies
have surveyed athletes on their sup-
plement use, with prevalence esti-
mates ranging from 40% to 100% of
competitive athletes sampled.2 Sup-
plement users often cite purported
benefits for general health, energy
levels, recovery, and sport perform-
ance as justification for supplementa-
tion. 

One supplement commonly used by
athletes is beta-alanine, an amino
acid that is purported to directly en-
hance performance in high-intensity
exercise. Beta-alanine supplementa-
tion is increasing in popularity, and
61% of surveyed professional Aus-
tralian football players reported
specifically using beta-alanine as a di-
etary supplement.3 As such, knowl-
edge pertaining to the safety and
efficacy of beta-alanine is an impor-
tant tool for the practicing sports die-
titian. 
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and various tissues of humans, so
carnosine supplementation is a rela-
tively inefficient method for increas-
ing muscle carnosine concentrations.

In contrast, beta-alanine is the rate-
limiting precursor for carnosine syn-
thesis, and it presents a suitable
supplementation target for increas-
ing muscle carnosine storage. As pre-
viously reviewed,6 beta-alanine
supplementation has been shown to
increase human muscle carnosine
concentrations by up to 20% to 30%
after 2 weeks, and up to 40% to 60%
after 4 weeks. This is typically
achieved using a dosing approach in
which 4 g to 6 g of beta-alanine are
consumed over the course of each
day, split into several individual doses
of 2 g or less. In the current literature,
supplementation protocols often last
4 to 24 weeks, and muscle carnosine
concentrations generally return to
baseline anywhere from 6 to 15
weeks following the cessation of sup-
plementation.9 To date, an upper limit
of muscle carnosine storage has not
been conclusively identified, so beta-
alanine dosing protocols with longer
durations or higher daily doses may
confer greater increases in muscle
carnosine levels.  

Effects of Beta-Alanine on
Exercise Performance

Given the pH-buffering mechanism
underlying beta-alanine’s ergogenic
potential, it is not surprising that
much of the literature investigating
beta-alanine has evaluated effects on
high-intensity exercise outcomes
that primarily rely on anaerobic gly-
colysis for ATP production. A meta-
analysis from 20124 and a more
recent review from 20156 both sup-
port the conclusion that beta-alanine
exerts its largest and most consistent
performance improvements for maxi-
mum-effort exercise tasks lasting 1 to
4 minutes in duration. However, it is
important to highlight that perform-
ance improvements are more consis-
tent for open-endpoint outcomes
(e.g., time to exhaustion at a given in-
tensity) than fixed-endpoint out-
comes (e.g., time required to
complete a fixed amount of physical
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Mechanisms of Action of
Beta-Alanine

During high-intensity exercise, anaer-
obic glycolysis is the predominant
energy system responsible for adeno-
sine triphosphate (ATP) production.
This energy system yields ATP rapidly,
and protons (H+) are produced in the
process. The accumulation of protons
reduces the pH of the muscle, which
interferes with a number of meta-
bolic processes and results in fatigue
and reduced capacity for force pro-
duction.4 To manage acidosis, the
human body has both intracellular
and extracellular buffers to attenuate
the accumulation of protons. 

Carnosine is a dipeptide that is natu-
rally abundant in human muscle, and
an individual’s muscle carnosine con-
centration can vary based on age,
sex, diet, training status, and muscle
fiber type distribution. While carno-
sine has many functions, its primary
sport-specific function is to serve as
an intracellular proton buffer, thereby
working in conjunction with the ex-
tracellular bicarbonate buffering sys-
tem to prevent acidosis. As such, it is
no surprise that the carnosine con-
tent of type 2 muscle fibers is sub-
stantially higher than that of type 1
fibers.5 While non-bicarbonate buffer-
ing contributes up to 40% of the total
buffering capacity in some animals, it
may be as low as 7% in humans;6

nonetheless, ingestion of carnosine-
related compounds has been shown
to reduce the relative contribution of
bicarbonate buffering in humans.7 As
reviewed by Harris et al,8 carnosine
could potentially affect exercise out-
comes via other mechanisms by in-
fluencing myofibril calcium
sensitivity, excitation-contraction
coupling, and oxidative stress, among
others, but the existing literature indi-
cates that pH buffering is the primary
mechanism of action. 

Carnosine is synthesized in the body
by combining histidine and beta-ala-
nine in a reaction catalyzed by the
carnosine synthetase enzyme. An en-
zyme called carnosinase breaks down
carinosine into its constituent parts.
Carnosinase is present in the blood
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work). When pooling the results from
beta-alanine studies that strictly eval-
uated fixed-endpoint sprint tests last-
ing 45 seconds to 8 minutes in
duration, the effect of beta-alanine
was not statistically significant and
was modest in magnitude.10

In general, beta-alanine does not
yield substantial benefits for intense
exercise bouts under 1 minute in du-
ration, even in the context of re-
peated bouts. For example, 4 to 6
weeks of beta-alanine supplementa-
tion did not influence repeated sprint
performance or technical perform-
ance of elite basketball players,11 nor
did it improve performance on an in-
termittent shuttle test designed to
replicate the demands of soccer.12

While some studies have reported
slight benefits of beta-alanine sup-
plementation for exercise tests last-
ing longer than 4 minutes, the
magnitude of such benefits tends to
be small, typically representing a per-
formance improvement of 2% to 3%
or lower.6 As previously reviewed, re-
sults from resistance training studies
have shown beta-alanine to signifi-
cantly improve indices of training 

volume and muscular endurance, but
4- to 10-week studies have generally
failed to show that these improve-
ments in training volume necessarily
translate to chronic strength and per-
formance-related training adapta-
tions. One study found that the
combination of creatine and beta-
alanine led to significantly greater
lean body mass changes than a
placebo treatment, whereas creatine
alone did not.13 However, other stud-
ies have failed to identify hypertro-
phy-related benefits of beta-
alanine.14 As such, more research is
needed to determine if beta-alanine
has meaningful effects on training
adaptations to resistance exercise.    

Safety Risks of Beta-Alanine

In short-term beta-alanine studies,
which typically last weeks to months
in duration, very few adverse effects
are consistently reported in the litera-
ture. The majority of beta-alanine me-
tabolism occurs in the kidney and
liver, and supplementation is in-
tended to primarily alter muscle
function; as such, these tissues are of
primary interest regarding potential

adverse effects. A dose of 6.4 g beta-
alanine per day for up to 24 weeks
does not appear to negatively affect
clinical markers of kidney, liver, or
muscle function,15 and studies inves-
tigating cardiac function have also
failed to document deleterious ef-
fects. 

Beta-alanine shares the same trans-
porter as taurine, which has led to
concerns that taurine depletion may
be an unfavorable side effect of beta-
alanine supplementation. Rodent re-
search has documented taurine
depletion in animals fed high doses
of beta-alanine, and human studies
have reported small elevations in
plasma taurine and an inverse rela-
tionship between muscle taurine and
carnosine concentrations in the con-
text of beta-alanine supplementa-
tion. Nonetheless, a recent 24-week
study sought to address this research
question directly and found that
beta-alanine supplementation im-
parted no adverse effect on muscle
taurine levels.15

The most notable and consistently
observed adverse effect of beta-

First, Finish

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

The great racecar driver Rick Mears has been quoted as saying, “To finish first you must first finish.” There are a lot of parallels
that can be drawn between the life of a racecar driver and the life of a dietetics professional, and this is just one of them. Like
racers, in our profession we must often navigate twists and turns, bumpy roads, and the occasional yellow flag, but luckily,
PULSE is here to help us keep up the pace along the way. My hope is that if you finish this issue of PULSE, you’ll be one step
closer to finishing first in your career.

At the pole position of this issue’s pack of hard-charging articles is a very well-written summary of the potential positive and
negative aspects of using beta-alanine as a supplement to improve exercise performance by Eric Trexler, PhD, CSCS*D, CISSN.
In that article’s rearview mirror but gaining fast is an interesting article by Eric Bartholomae, MS and Jochen Kressler, PhD that
highlights how just a little bit of exercise is needed to produce metabolic advantages for glucose metabolism. Bringing up the
rear but taking full advantage of the draft, you’ll find an excellent article by Michelle Cole that delves into important consider-
ations for individuals suffering from atypical anorexia nervosa. 

Remember that reading PULSE doesn’t have to be a race and that there’s plenty of time for pit stops along the way, but to earn
the checkered flag, you can’t stop after reading our feature articles. There is plenty more to learn throughout these pages, so
take a parade lap and check out our other departments including “Conference Highlights,” “SCAN Notables,” “Research Di-
gest,” a message from our Chair, and “Of Further Interest.” And if you read all three of this issue’s CPE articles and successfully
take the quiz, you can receive 1 CPE unit at no charge.    

FromThe Editor
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The sports dietitian should play an
active role in educating athletes
about the potential applications of
beta-alanine for sport. An athlete’s
decision to use beta-alanine should
depend upon the physical demands
of the sport, and dietitians should al-
ways assist athletes in product selec-
tion to reduce the potential risk of
consuming adulterated supplement
products.  

Eric Trexler, PhD is a sports nutrition re-
searcher and director of education for
Stronger by Science, based in Chapel
Hill, NC. He is a Certified Strength and
Conditioning Specialist, Recertified
with Distinction (CSCS*D) and a Certi-
fied Sports Nutritionist from the Inter-
national Society of Sports Nutrition
(CISSN).  
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For all three feature articles appearing
in this issue, the Academy of Nutrition
and Dietetics, an accredited Provider
with the Commission on Dietetic Regis-
tration (CDR), has approved a total of 1
continuing professional education unit
(CPEU), level 1. To apply for free CPE
credit, go towww.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 the physiology of insulin
resistance in type 2 diabetes mellitus
■ Summarize the effects of short
bouts of stair stepping on postpran-
dial blood 

Epidemiologic data have shown that
high postprandial blood glucose is an
independent predictor of develop-
ment of cardiometabolic complica-
tions such as cardiovascular disease
(CVD), obesity, and type 2 diabetes
mellitus (T2DM).1 An estimated 25
million adults in the United States
have been diagnosed with diabetes,
totaling more than $327 billion in
health care and productivity costs in
2017 alone.2 T2DM is the most com-
monly diagnosed form of diabetes
mellitus.3 Generally T2DM, which is
characterized by chronically elevated
blood glucose levels, occurs when
the body cannot make enough in-
sulin or cannot properly use the in-
sulin it produces. Left unmanaged,
diabetes can cause further problems
such as nephropathy, neuropathy,

and retinopathy.4 Treatment options
for those living with T2DM include
medication management and
lifestyle change consisting of diet
and physical activity. 

Physiology of Insulin 
Resistance and T2DM

Muscle is the primary disposal site for
glucose in the body. Insulin is pro-
duced by beta cells in the pancreas
and is used to control blood glucose
levels through activation and translo-
cation of GLUT4 receptors to the
plasma membrane of muscle cells.
This then allows glucose to enter the
muscle cell where it is either used as
energy or stored as glycogen for later
use.5

People living with T2DM either do
not produce adequate insulin or have
developed insulin resistance due to
many factors that may include ge-
netic predisposition, aging, obesity,
physical inactivity, or chronically high
blood glucose levels over time.6-8 In
people with low insulin sensitivity,
additional insulin is produced in an
effort to regulate blood glucose lev-
els.9, 10 This cycle can ultimately lead
to a prediabetes classification (fasting
blood glucose values 100-125
mg/dL), although blood glucose is
often not considered high enough to
be considered overt diabetes.11 As
beta cell function declines over time
due to insulin resistance, fasting
blood glucose levels continue to rise
and remain elevated. When fasting
blood glucose levels reach at least
126 mg/dL, T2DM can be diag-
nosed.9,10,12,13

Insulin Resistance and 
CVD Risk

Considerable evidence has demon-

strated an association between in-
sulin resistance and a higher risk of
developing cardiovascular disease.14-
19 In an individual with insulin resist-
ance, greater amounts of insulin are
needed to help regulate blood glu-
cose. Sustained hyperinsulinemia is a
predictor of CVD.20-23 As reported in
their seminal paper, Facchini et al ob-
served in a prospective study exam-
ining healthy volunteers that insulin
resistance was the only independent
predictor of coronary heart disease
(CHD) and was unrelated to body
mass index (BMI).24 In addition, they
found that CHD, as well as hyperten-
sion, stroke, cancer, and T2DM, were
not detected in the third of the popu-
lation studied that had the greatest
insulin sensitivity, and that these con-
ditions were the most common in the
least insulin sensitive tertile.24 This
highlights the often primary role that
insulin sensitivity plays in car-
diometabolic disease risk. 

Treatment Options for 
Cardiometabolic Diseases

Many options exist for the treatment
and management of T2DM and other
cardiometabolic diseases. Among
these are oral antidiabetic medica-
tions such as biguanides (e.g., met-
formin), sulfonylureas,
thiazolidinediones, alpha-glucosidase
inhibitors, and incretin-based thera-
pies. Typically if these treatments fail
to provide adequate management of
blood glucose in T2DM patients, in-
sulin therapy is initiated.25

Frequently, however, the develop-
ment of T2DM can be prevented
through various lifestyle interven-
tions. It is estimated that physical ac-
tivity may decrease development of
T2DM by as much as 30% to 50%.26 It

CPE article

Insulin Resistance: Stair Stepping-Based Activity as a
Therapeutic Treatment Strategy

by Eric Bartholomae, MS and Jochen Kressler, PhD
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is possible that this could simply be
due to weight loss;27 however, many
studies have demonstrated acute de-
creases in postprandial blood glu-
cose concentration following short
bouts of exercise that are not suffi-
cient to elicit weight changes. For ex-
ample, completing two to four
30-second sprints on a cycle ergome-
ter 90 minutes after consuming a
standardized meal reduced blood
glucose levels in comparison to con-
trol conditions in healthy males.28 In
addition, it has been demonstrated
that cycling at approximately 90% of
maximal heart rate for 10 bouts of 60
seconds reduced time spent in a hy-
perglycemic state by 65% for the 24
hours following the exercise bout as
compared with control in partici-
pants with T2DM.29

While these supramaximal short
high-intensity bouts are effective,
they require multiple repetitions and
intensity levels that many people
may not be willing or physically able
to perform. Low- to moderate-inten-
sity exercise, which is more broadly
applicable, has also been reported to
be effective. For example, Thorp et al
reported that alternating repeated
bouts of standing for 30 minutes and
sitting for 30 minutes during an 8-
hour simulated work environment
study lowered postprandial glucose
concentration.30 Although that re-
search addressed the potential bur-
den of completing tasks at a very
high intensity, the total time duration
was high because efforts had to be
repeated over the course of 4 hours
to decrease glucose area under the
curve (AUC) in response to a test bev-
erage.30 Other groups have demon-
strated that single bouts of low- to
moderate-intensity exercise such as
15 to 40 minutes of slow walking at a
self-selected pace,31,32 or 30 minutes
of very light to light effort cycling33

following a standard high-glycemic
meal, also lowered blood glucose.
These interventions, although effec-
tive, still required a substantial time
commitment to influence postpran-
dial blood glucose levels. 

Interestingly, short bouts of stair step-
ping has also been demonstrated to

effectively decrease postprandial
blood glucose with low perceived in-
tensity.34-36 Honda et al35 showed that
in people with T2DM, two bouts of 3
minutes each of stair stepping at a
self-selected pace performed both 60
and 120 minutes following a stan-
dardized test meal (56.5 g carbohy-
drate, 18 g protein, 18 g fat, 460 kcal)
reduced blood glucose at each exer-
cise time-point in comparison to a
resting control trial and in compari-
son to measurements made just be-
fore each exercise bout. These data
also show an 18% decrease in blood
glucose AUC over the 3 hours follow-
ing food ingestion in comparison to
the resting trial. 

While this study yielded promising
results suggesting that minimal exer-
cise can influence glucose metabo-
lism, the study had utilized repeated
bouts of exercise. Examining a single
bout of stair walking for 6 minutes 90
minutes after a meal (106.5 g carbo-
hydrate, 18 g protein, 18 g fat, 660
kcal), Takaishi et al detected de-
creased blood glucose concentra-
tions 105 and 120 minutes following
intake in middle-aged sedentary men
with impaired glucose tolerance.36 In
our stair stepping study, blood glu-
cose was lowered in individuals with
prediabetes after even shorter single
bouts of stair stepping.34 We found
that single bouts as short as 1 to 3
minutes significantly reduced peak
glucose 30 minutes into a standard
oral glucose tolerance test. In addi-
tion, we observed that glucose AUC
over a 2-hour period was lower for
the 3-minute stair stepping bout
compared with a resting control trial
in prediabetic but otherwise healthy
adults. Secondary analysis of these
data found no difference in re-
sponses between men and women
after controlling for body weight, in-
dicating that the treatment is effec-
tive for both sexes.37

Participants in our stair stepping
study rated their level of exertion as
light to moderate according to the
Borg scale, yet VO2 data showed that
intensity was actually greater than
perceived, meaning subjects were ac-
tually working harder than they

thought. This suggests that this form
of exercise may be well-tolerated. It
should be noted that stair stepping is
much more efficient than other forms
of low-moderate intensity exercise
such as standing or walking (1-3 min
vs. >6 min) at increasing postprandial
glucose disposal from the blood,
which is likely due to greater muscle
recruitment. Our data also suggest
that because the participants were
able to self-select a pace that they
were comfortable with, the odds of
making this form of exercise habitual
may be higher. 

Overall, the findings of Honda et al,35

Takaishi et al,36 and Bartholomae et
al34 are also useful because many
people do not have access to gym
equipment, yet most able-bodied
people can find access to a simple
staircase. Brief bouts of low- to mod-
erate-intensity stair stepping may
serve as a cost-effective, easy, and
readily available treatment option to
help reduce the risks of cardiometa-
bolic diseases for most people. 

Eric Bartholomae, MS is a doctoral 
student in exercise and nutritional 
sciences at Arizona State University, in
Phoenix, AZ. Jochen Kressler, PhD is an
assistant professor of exercise physiol-
ogy at San Diego State University, in
San Diego, CA. 
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CPE article

Weight Differential: Distinguishing Typical and 
Atypical Anorexia Nervosa Diagnoses
by Michelle Cole

For all three feature articles appearing
in this issue, the Academy of Nutrition
and Dietetics, an accredited Provider
with the Commission on Dietetic Regis-
tration (CDR), has approved a total of 1
continuing professional education unit
(CPEU), level 1. To apply for free CPE
credit, go towww.scandpg.org/nutri-
tion-info/pulse-newsletters/) and
click Take The Quiz Now. Upon suc-
cessful completion of the quiz, a Certifi-
cate of Completion will appear in your
My Profile (under the heading, My His-
tory). The certificate may be down-
loaded or printed for your records. 

Learning Objectives 
After you have read this article, you
will be able to:

■ Compare the eating pathology and
medical complications associated
with typical versus atypical anorexia
nervosa.
■ Discuss the role of the registered
dietitian in discussing weight status
with clients with disordered eating.

Atypical anorexia nervosa (AAN) was
first included as a clinical eating dis-
order under “Other Specified Feeding
or Eating Disorder” (OSFED) in the Di-
agnostic and Statistical Manual, 5th
Edition (DSM-V). Although individuals
with AAN meet all anorexia nervosa
(AN) criteria except underweight
body mass index, they are frequently
marginalized because they are not
formally underweight. As a result,
AAN behaviors and pathology may
go disregarded and unnoticed and
often encouraged and prolonged.
Health care providers must effec-
tively differentiate between typical
and atypical anorexia nervosa, evalu-
ate disease presentation, and discern
clinical significance variations to bet-
ter treat eating disorders. 

As of 2013, “Other Specified Feeding
or Eating Disorder” (OSFED) replaced
“Eating Disorder Not Otherwise Spec-
ified” (EDNOS) as a category in the
DSM-V for diagnosing mental ill-
nesses.1 EDNOS was characterized by
anorexia nervosa and bulimia ner-
vosa symptomology, but was consid-
ered by some a subclinical diagnosis
because individuals with EDNOS did
not meet all of the criteria defined for
the two disorders.2 With the recent
addition of the OSFED category,
providers are better able to differenti-
ate eating disorders including atypi-
cal anorexia, subthreshold bulimia,
subthreshold binge-eating avoidant
restrictive feeding and eating disor-
der (ARFID), pica, and purging syn-
drome.3 Although atypical anorexia
nervosa is only slightly different from
typical anorexia nervosa (AN), an
early and accurate diagnosis of AAN
has implications for appropriate
treatment and successful recovery for
individuals who are not clinically un-
derweight. 

One central feature of eating disor-
ders is the idea that individuals often
do not believe they are sick enough
to warrant care, particularly individu-
als in larger bodies. However, much
variation is found among and within
various eating disorder diagnoses.
Genetic susceptibility can cause
some individuals to lose weight
quickly, while others are differently
affected by eating disorder pathol-
ogy, which is key for accurate diagno-
sis and treatment for individuals of all
weights, shapes, and sizes.4

Individuals with restrictive eating dis-
orders who do not present as under-
weight often go undiagnosed,
prolonging behaviors until more se-
vere and potentially irreversible med-
ical complications arise.5 In fact,
health care providers often encour-

age dieting and weight loss despite
evidence that weight loss attempts
through restriction tend to result in
regained weight beyond that which
was lost.6 Providers may prescribe
using differing standards for anorexia
nervosa depending on the patient’s
weight. This is reflected in the scant
research surrounding AAN and the
role that restriction plays, even in pa-
tients who are considered medically
overweight or obese. In comparisons
of anorexia nervosa and atypical
anorexia nervosa, there is no differ-
ence in feelings of self-acceptance or
beliefs regarding weight or body
shape for similar mental concerns.7

Considering AAN as less clinically sig-
nificant is unjustified and can be
detrimental to the physical and psy-
chological well-being of atypical eat-
ing disorder patients.

Implications of Using the
Weight Criteria

Using weight to distinguish atypical
versus typical anorexia nervosa could
have implications for early interven-
tion of eating disorders, insurance
coverage, and treatment quality be-
cause of perceived clinical signifi-
cance of varying diagnoses. The
weight criteria in the DSM for diagno-
sis of anorexia nervosa has been
questioned in studies evaluating the
ambiguity in determining expected
weight and its usefulness as an indi-
cator of severity.8,9 Weight does not
account for the medical complica-
tions and effects on the body that
occur as a result of caloric deficiency
and mental illness. Restrictive behav-
iors are often diagnosed and treated
differently because of weight bias
and outdated ideas about the corre-
lation between health and weight.10

This review considers the pathology
of the diagnoses and the authority of

www.scandpg.org/nutrition-info/pulse-newsletters
www.scandpg.org/nutrition-info/pulse-newsletters


SCAN’S PULSE Summer 2019, Vol. 38, No. 3 | 9

using weight as a distinguishing fac-
tor between typical and atypical
anorexia nervosa. Restriction alone is
related to medical complications, es-
pecially in the presence of fear of
weight gain and body dissatisfac-
tion.11 One enduring question in de-
termining the merit of using the term
“atypical” for “overweight” and
“obese” patients with anorexia ner-
vosa is whether significantly low
body mass index (BMI) has similar ef-
fects on the body as weight suppres-
sion (highest weight minus lowest
weight divided by highest weight) in
the presence of restriction and fear of
weight gain.

Operational Measures of
Weight Loss

Because weight loss is one of the diag-
nostic criteria of anorexia nervosa, the
amount of weight loss needed to in-
duce clinically significant problems in
the body must be considered. As low
as 5% weight suppression in the pres-
ence of other symptoms of anorexia
nervosa increases desire to be thin and
fixation around food. Individuals with
AAN are more similar to individuals
with AN than to controls exhibiting
physical or mental symptoms alone,
lending support to the clinical signifi-
cance and severity of AAN despite ab-
sence of significantly low weight.11

Comparisons of AAN and AN

A meta-analysis examining differ-
ences between EDNOS and typical
eating disorders considered the com-
parative nature of AAN with AN. In
this comprehensive analysis, those
with partial (i.e., meeting 2 of the 4
criteria for anorexia nervosa) or high-
weight anorexia nervosa had slightly
greater eating pathology than indi-
viduals with anorexia nervosa-pre-
senting peers.12 Thus, when
comparing AN  and AAN, the central
features of the disorder are present
even in the absence of significantly
low weight. In assessing whether pa-
tients with AAN had similar medical
complications to those with AN, in-
vestigators found that individuals
with AAN exhibited similar amounts
of weight loss, low resting heart rates,

and co-occurring mental illness diag-
noses to those with AN.13 The body of
evidence supporting the clinicality of
AAN supports the understanding
that malnourishment has negative ef-
fects on the body regardless of
weight.14,15

Diagnosis of Core 
Symptomology

Many researchers argue that anorexia
nervosa, a mental illness, should be
diagnosed based on psychiatric
symptoms and that physical symp-
toms ought to be addressed as a
byproduct of the disease.15 Until
2003, the criteria for AN was a weight
below at least 85% ideal body
weight.16 Those with AAN and typical
anorexia nervosa were similar in psy-
chopathology, bone density, and
treatment effectiveness.15 Based on
these similarities, anorexia nervosa
should be diagnosed based on “core
psychopathology.” According to Wat-
son and Andersen, core psy-
chopathology includes fear of weight
gain, fixation on shape and weight,
and restrictive behaviors.15 This sup-
ports a shift in the characteristics
used in diagnostic measures while
also recognizing the diverse re-
sponses of bodies to malnutrition
and cognitive fears.

Individuals with BMI classifications of
overweight or obese who present
with restrictive eating disorders are
diagnosed with AAN an average of 10
months later and lose more weight

overall (an average BMI decrease of
1.8 kg/m2) in comparison to typical
AN-presenting patients.17 Signifi-
cantly low weight causes comparable
complications to weight suppression
in the presence of disordered
thoughts and behaviors, independ-
ent of BMI classification. It may not
simply be the weight status of pa-
tients with typical AN, but rather an
overall result of the effects of core
psychopathology, that cause detri-
mental consequences on the body
and mind.16 

The complications of malnourish-
ment can vary individually in presen-
tation rather than be expressed only
in weight loss. The physical and med-
ical complications of restriction and
cognitive dissonance, which are cen-
tral to anorexia nervosa, are mani-
fested at varying weights. This lends
support to the idea that weight is an
arbitrary indicator of the atypical na-
ture or clinicality of anorexia nervosa.
Rather, the different classifications of
anorexia nervosa may be a result of
weight bias towards individuals in
larger bodies.

Role of the RD in Treatment
and Recovery

Registered dietitians play an impor-
tant role in identifying unhealthy eat-
ing habits and providing ethical care
in nutritional recommendations. Nu-
trition professionals need to be care-
ful to assess eating attitudes,
behaviors, and patterns of movement
before determining appropriate nu-
trition interventions. It is important to
ask questions and avoid assumptions
about a patient’s health based on his
or her weight. RDs must also be cau-
tious in validating the experiences of
their patients regardless of their diag-
noses, while also being aware of the
role weight bias can play in nutri-
tional recommendations. Remember-
ing that the treatment goal is not
necessarily weight loss, especially in
“clinically overweight” patients, but
instead restoration to the body’s the-
oretical “set point” can help to guide
dietitians in practice. RDs practicing
in eating disorder treatment have

Use of Terms in this Article

The terms “overweight” and
“obese” are used based on stan-
dard body mass index (BMI) classi-
fications. Recognizing the stigma
associated with these words, the
author acknowledges that these
standards are not always indicators
of health. The usage of this termi-
nology is not meant to pathologize
individuals in larger bodies, but is
instead used here for empirical re-
search classification purposes
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been overwhelmingly open to new
paradigms including “health at every
size,” but professional awareness in
all areas of dietetics can ensure ap-
propriate care for all patients, espe-
cially for those who often await an
accurate mental health diagnosis
simply due to their weight. 

It is also beneficial to consider sus-
tainability and accessibility to nutri-
ent-dense foods to work from a
perspective of incorporating more
fruits and vegetables, for example,
while practicing an “all foods fit” phi-
losophy and avoiding restrictive rec-
ommendations. Deprivation or
labeling some foods with morally
charged terms such as “good” or
“bad” can unintentionally lead to fear
around food. RDs could assess for
possible traumatic experiences
around weight loss practices and re-
strictive mentalities. Providers can
work with patients to understand
that disordered eating behaviors are
dangerous for the body regardless of
shape or weight, shifting the focus
from weight to overall health by
meeting nutritional needs.

Although registered dietitians do not
diagnose eating disorders, it is impor-
tant that they are aware of the effects
that caloric restriction, often recom-
mended to overweight and obese
patients, may have on undiagnosed
atypical AN patients. Thus, in appro-
priate settings, dietitians can think
beyond traditional conventions of
“normal” weight to striving for a
weight-neutral approach in which
health is the primary goal.

Summary

Atypical anorexia nervosa is a clini-
cally significant eating disorder re-
gardless of an individual’s BMI
classification. AAN is more compara-
ble to typical anorexia nervosa than
to controlled weight loss void of
weight-related fixation. AAN has an
impact on the body and the mind
across multiple populations, weights,
and sizes. Both medically and psycho-
logically, patients diagnosed with
atypical and typical anorexia display
similar presentations despite weight

differentials. Eating disorders can
occur at any size, and weight sup-
pression and significantly low BMI
cause similar pathologies. 

Although it is often difficult to differ-
entiate AN and AAN, registered dieti-
tians play an important role in the
treatment of all eating disorder pa-
tients. Overall, weight is not a credible
distinguishing factor in the classifica-
tion of typical versus atypical
anorexia nervosa. Eating disorder nu-
trition professionals as well as those
not practicing in eating disorder nu-
trition can significantly impact the
treatment outcomes of their patients
and clients, and the potential for suc-
cess is greatest with a holistic ap-
proach that avoids putting too much
weight on weight status. 

Michelle Cole is a third-year undergrad-
uate student at Vanderbilt University in
Nashville, TN, studying child develop-
ment; medicine, health, and society;
and special education. She interns with
Renewed Support providing eating dis-
order resources to the middle Ten-
nessee community. The author wishes
to thank Andrew Van Schaack, PhD,
Ashley Bachelder, MPH, MPS candidate,
and Emily Murray, RD, for their direc-
tion and help in this review.
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FromThe Chair

Engage, Educate, and Evolve:  New Year, New Opportunities!

by Jennifer Ketterly, MS, RD, CSSD

Happy Summer, SCAN!  As many of us begin to jump into
our local pools and vacation plans, your SCAN Executive
Committee (EC) is launching into a new fiscal year and con-
sidering new ways to engage, educate, and evolve all of the
outstanding benefits SCAN delivers.

This past year your EC adopted new and exciting mission
and vision statements released at the SCAN Reception dur-
ing the 2018 Food & Nutrition Conference & Expo™ (FNCE®)
in Washington, DC. As the new year unfolds, we will look to
ramping up efforts to unite under the human performance
umbrella.

SCAN Mission:Optimize health and human 
performance through the integration of nutrition
with sports, physical activity, cardiovascular health,
and well-being. 

We also welcome Chris Karpinski and Caroline Mandel to
their newly elected positions of Chair-Elect and Secretary,
respectively. The EC also welcomes Linda Samuels and
Michelle Rockwell. Linda will lead SCAN’s sport-related 
initiatives and Michelle will develop member involvement.

Engage

We want to connect with you! The world population is un-
dergoing one of the most significant demographic shifts
since the baby boomer generation, and so is our profession
and membership. Over the coming year your EC will be-
come more focused on reaching out and creating new and
convenient ways to engage and connect with SCAN. The
leadership development paths put in place this year by Past
Chair Lindzi Torres will create varying levels of opportunity
for all types of engagement. Gretchen Fivecoat will be lead-
ing these efforts moving forward, so look to hear from her
throughout the year.  SCAN launched a new website plat-
form in spring 2019 which should make connecting and en-
gaging with SCAN a member-friendly experience.  We hope
you will visit us at www.scandpg.org.

Educate

Learn and grow with us! High-level education and training
has been a cornerstone of SCAN’s identity since the very
beginning. SCAN is already hard at work developing superb
programming for FNCE® in Philadelphia, PA as well as a top-
notch SCAN Symposium at the Park Plaza Hotel in Boston,
MA. The 2020 Symposium, Revolutionizing Human Perform-
ance, will feature a remarkable lineup huddled around sport
nutrition and human performance on March 26-29, 2020.

Our cardiovascular and wellness directors are energized
after the recent SCAN Symposium in Phoenix, AZ and are
excited to push out new offerings in the works. 

In addition, SCAN will be working with the Academy and
considering new standards of practice (SOP) and standards
of professional performance (SOPP) for sports dietetics. Be-
cause the field of sport nutrition has evolved over the years,
it’s a great time to take a closer look at the guidelines out-
lining the education and skills needed to advance your
level of practice. We’d love to have you participate in an up-
coming SCAN-sponsored event and be part of your career
journey. 

Evolve

The human performance umbrella offers SCAN members a
wide breadth of opportunities to cover all career ages and
stages. As we individually change and evolve over time, you
may find that you want your RD career path to also grow
with you personally and professionally. Whether it’s estab-
lishing a broad-based skill set on the front end of your ca-
reer, transitioning to a specialized practice, moving from
familiar full-time work to part-time private practice or from
clinical practitioner to entrepreneur, or changing focus from
career to family or vice versa, SCAN will be here to support
and guide you. The richness of our members’ experiences is
a benefit worth tapping into. 

And just as individual members evolve, so does SCAN.  In
the year ahead your EC will step into the strategic planning
process to evaluate ourselves and our opportunities with
an eye toward future growth and success. This will be an ex-
citing time to design a new SCAN dashboard and outline
operational priorities. Thank you to all who participated in
the 2019 spring member survey. Your feedback provides
valuable input into our initial steps.    

As I step in to serve as your SCAN Chair, I’d like to thank
Lindzi Torres and Cheryl Toner for sharing their experience
and leadership. And on behalf of the membership we ex-
tend tremendous gratitude to all those SCAN leaders and
trailblazers who paved the way for so many before us, creat-
ing the opportunities we have today.  We would not be here
without you, your passion, persistence, and personal touch. 

Take time to spend with friends and family over the coming
months and have a wonderful summer.  We’ll see you in
Philly, Boston, or digital connections!

http://www.scandpg.org
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Conference Highlights

Massachusetts Academy of Nutrition and Dietetics Annual Meeting
Norwood, MA
April 29, 2019

Attending a national conference such
as the annual SCAN Symposium is ex-
citing, inspirational, and educational.
In addition, another excellent source
for obtaining continuing professional
education units can be your state
Academy’s annual meeting. For ex-
ample, the recent Massachusetts
Academy of Nutrition and Dietetics
2019 Annual Meeting attracted about
500 RDs who learned from 17 state-
of-the-art presentations, numerous
posters, and a bustling exhibit area.
The following highlights might be of
interest to SCAN members.

Is a Calorie a Calorie?

Is a calorie a calorie (or are carbohy-
drates more fattening than fat)?
Using the results of the Framingham
State Food Study, Cara Ebbeling, PhD
presented a session entitled The 
Effects of Dietary Glycemic Load on 
Energy Expenditure. Ebbeling and her
colleague David Ludwig, MD have
long asserted that carbohydrate is
linked with obesity. Their carbohy-
drate-insulin model of obesity pur-
ports that ingestion of carbohydrate
triggers insulin secretion, which leads
to fat storage as well as low circulat-
ing free fatty acids and glucose. That
leads to hunger, overeating, reduced
energy expenditure, fatigue, physical
inactivity, and weight gain.

In her presentation, Ebbeling ad-
dressed the question: Is a calorie a
calorie? In other words, are calories
from carbohydrate the same as calo-
ries from fat? To answer that ques-
tion, the Framingham State Food
Study used a controlled feeding
study to evaluate the effect of three
diets with varying levels of carbohy-
drate and fat, and a consistent
amount of protein (20% of calories).

The subjects (BMI of 32; average age:

39) first had to lose 12% of their body
weight during the run-in phase of the
study, and then they were given a
weight-loss maintenance diet during
the 20-week test phase. The mainte-
nance diets contained 60%, 40%, or
20 % of calories from carbohydrate
and the respective balance of 20%,
40%, and 60% of calories from fat.
The menus included 15% of calories
from added sugar and 35% of fat
from saturated fat. Half of the grains
in the high- and moderate-carbohy-
drate diets were whole grains, consis-
tent with U.S. Dietary Guidelines. The
researchers measured many factors,
including daily energy expenditure
(using doubly-labeled water), physi-
cal activity, sedentary time, and in-
sulin secretion (insulin 30 min after a
standard oral glucose load). 

The results showed that the subjects’
metabolic responses to the diet de-
pended on their insulin secretion.
Those who had the lowest insulin se-
cretion (as happens with physically fit
people) had no change in total en-
ergy expenditure, whereas those with
the least insulin secretion (the unfit
high insulin secretors) became less
active when they ate a 40% or 60%
carbohydrate diet. Fewer calories
burned contributes to more calories
stored. Ebbeling emphasized that
more research is needed to study the
mechanism for lower total energy ex-
penditure with higher insulin secre-
tion. 

The study supports the theory that in
people who secrete high amounts of
insulin, a high-carbohydrate diet con-
tributes to lower energy expenditure
during weight-loss maintenance. For
people who secrete lower levels of in-
sulin, the ratio of carbohydrate to fat
may not be a primary driver of en-
ergy expenditure. It is important to
note that participants in this study
did not have high physical activity

levels, and the data are not directly
applicable to athletes. Nevertheless,
the concept of personalized nutri-
tion, informed by biology and train-
ing regimen, may be relevant for
athletes and warrants further investi-
gation.

Keto or Veto?

If a diet could help you lose weight
without hunger and lower your risk
of heart disease, diabetes, cancer, and
Alzheimer’s disease, would you be
tempted to try it? Of course! That ex-
plains the popular appeal of the keto-
genic diet. In her presentation Keto or
Veto, Sageeta Pradhan, RD, diabetes
program coordinator at Charles River
Medical Associates and blogger at
webdietitian.wordpress .com, offered
an update on the current keto re-
search as it pertains to health (not to
sports performance). Some of her
main points included:
■ The fate of glucose depends on
whether you are insulin sensitive (i.e.,
athletic) or insulin resistant (i.e., unfit).
■ The carbohydrate-insulin model of
obesity suggests that increased car-
bohydrate intake leads to high insulin
levels; that triggers fat to become se-
questered in adipose tissue, reducing
availability of free fatty acids to fuel
cells. The body adapts by decreasing
energy expenditure and increasing
food intake to offset hunger. 
■ Nutritional ketosis (NK) curbs
hunger. To induce NK, a person needs
to restrict carbohydrate to about 20 g
to 50 g of carbohydrate a day.
■ NK differs from diabetic ketoacido-
sis. With NK, blood levels of ketones
are about 0.5 to 3.0 mmol/L and
serum glucose ranges between 65 to
80 mg/dL. In contrast, with diabetic
ketoacidosis, ketone concentrations
can be more than 10 mmol/L and
serum glucose concentrations can
exceed 300 mg/dL. 
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■ Ketones pass from the blood into
the brain as a source of fuel when the
body is carbohydrate-depleted. The
body is familiar with ketones, given
they are a source of fuel during in-
fancy.

Concerns about keto include:
■ Animal protein tends to be the
main source of protein on a keto-
genic diet. This has been linked to
higher mortality (as well as raises en-
vironmental concerns.
■ The potentially high intake of satu-
rated fat might create cardiovascular
issues. (However, is the dyslipidemia
associated with saturated fat related
more to a high simultaneous intake
of refined carbohydrate—e.g., butter
in cookies— than to the saturated fat
itself?)
■ There is a lack of long-term data on
the effect of a low-fiber diet on the
microbiome. That said, butyrate, de-
rived from the fermentation of fiber
(a non-digestible carbohydrate) is a
ketone body and is known to have a
positive effect on gut health.
■ Some cancer patients are bypass-
ing traditional care with hopes that a
keto diet will inhibit tumor growth.
Much more human research is
needed to support this claim. 
■ Food sustainability may be threat-
ened. The keto diet is a tough diet to
maintain for those who love crunchy
apples (and apple pie). 

The question remains unanswered:
Should RDs embrace or veto the keto
diet? Our responsibility is to do no
harm.  The answer likely depends on
a conversation with each individual
client. In reality, how long will a client
be willing to stay in ketosis? What
happens when he or she gets out of
“Keto Jail”? Do they end up binge-
eating carbs? Would that leave them
in a worse place than pre-keto? 

Treating Athletes with 
Eating Disorders

Because of the lack of treatment op-
tions, athletes with eating disorders
(ED) are commonly treated in tradi-
tional ED clinics where they are not
allowed to exercise or train for their
sport. This creates a barrier to treat-

ment and is likely to hinder recovery.
Being removed from training not
only strips athletes of their identity
but also of the way they cope with
stress. Paula Quatromoni, DSc, RD
and Matthew Stranberg, MS, RD, a
certified strength and conditioning
specialist, presented outcomes from
the data they collected among 15 fe-
male athletes (average age, 21; range
17-35) who participated in the
GOALS program, an athlete-specific
intensive outpatient program (IOP)
at Walden Behavioral Care in the
Boston-area. The athletes met with a
multidisciplinary treatment team
three nights a week for about 8
weeks. Between 5:00 and 8:00 pm,
they ate dinner as a group and par-
ticipated in group education and in-
dividual therapy sessions.  Treatment
decreased eating disorder symptoms
and improved eating competence
while weight stabilized.

Some key features of eating disor-
ders in sport observed in the GOALS
program and supported by the litera-
ture include: 
■ Coexisting diagnoses (such as anx-
iety and obsessive compulsive disor-
der) put athletes at risk for eating
disorders. 
■ Disordered eating among female
athletes is largely predicted by two
main factors: 1) the desire to en-
hance performance by losing weight
and 2) negative emotions related to
missing a training session. 
■ Add to the sports environment
some perfectionism, low self-worth,
anxiety, injury, and relationship is-
sues—and you have the makings for
a full-blown eating disorder. 
■ Constant comparison of oneself to
teammates adds tremendous pres-
sure to diet, lose weight, gain muscle,
and/or overtrain. 
■ Many athletes are unaware that
their behaviors are a “problem.” The
culture of sports accepts, and even
praises, eating and exercise behav-
iors that would be considered disor-
dered or compulsive by professionals
(Oh, you eat so healthfully. Oh, you
have such willpower.). Unhealthy be-
haviors are contagious and can easily
spread throughout a team.
■ Many athletes fail to seek help be-

cause they believe they are not “THAT
sick.” After all, they may still menstru-
ate or have a BMI in a normal range.
They may even be performing well—
that is, until their bodies start to
break down and injuries occur.

The first step to working with ath-
letes with an ED is to interact consis-
tently with them to build a
collaborative relationship and gain
their trust. Athletes want to be under-
stood, so providers need to learn
about the demands, pressures, and
requirements of sport.

As professionals working with ath-
letes, we need to document the im-
pact of our interventions on clinical,
behavioral, psychosocial, and sport
performance outcomes in order to
identify best practices. We need more
research in this nutrition niche.

Food, Lifestyle, and Fertility:
The RD’s Role in Supporting
Reproductive Health

While hypothalamic amenorrhea is a
common source of infertility among
active women, it is not the only
cause. Hillary Wright, MEd, RD, of the
Domar Center for Mind Body Health
in the Boston-area and author of The
PCOS Diet Plan: A Natural Approach to
Health for Women with Polycystic
Ovary Syndrome, reported that 1 in 8
couples (12% of married women)
have trouble conceiving or sustaining
a pregnancy and about 12% of
women have received infertility serv-
ices in their lifetime. 
■ Approximately one-third of infertil-
ity is attributed to the female partner,
one-third is attributed to the male
partner, and one-third is either attrib-
uted to a combination of both or un-
explained. 
■ Some of the risk factors for infertil-
ity include high or very low levels of
body fat, irregular periods, alcohol
consumption, age older than 30
years, depression, and stress.  The dis-
tress associated with infertility is as
profound as the diagnosis of cancer
and heart disease.
■ If a woman is overweight, losing as
little as 5% to 10% of weight may re-
store ovulation. If she is underweight,
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the Mediterranean or DASH diet.
■ In general, foods that promote fer-
tility include fruits, vegetables, grains,
and fish. The Mediterranean diet is as-
sociated with higher fertility rates
than other eating styles.

Conference Highlights editor Nancy
Clark, MS, RD, CSSD has a private prac-
tice in the Boston-area and is author of
Nancy Clark’s Sports Nutrition
Guidebook, with a new 6th edition
being released in July. Visit www.Nan-
cyClarkRD.com for more information.

weight restoration can restore ovula-
tion; this may take 3 to 6 months.
■ PCOS is the most common hor-
monal disorder in women and causes
up to 30% of infertility problems. The
goals of diet therapy for PCOS are to
reduce metabolic syndrome (present
in 40% of women with PCOS) by eat-
ing regular meals with an even distri-
bution of carbohydrate and lean
(plant-based) protein, using exercise
to sensitize muscles to insulin (as op-
posed to exercise just to “burn fat.”)
■ Hypothalamic amenorrhea is com-
mon in athletes who underconsume
adequate fuel for normal reproduc-

tive function. They need to eat more
and/or exercise less (or at least exer-
cise less intensely), and follow a
healthy eating pattern. These
changes might contribute to restora-
tion to a “normal” weight for the
body—and may require the support
of counseling.
■ Among males, sperm concentra-
tion has declined in the past eight
decades. To boost sperm count, men
should consume more omega-3 fats
from fish, nuts, or supplements, take a
multivitamin and mineral pill that in-
cludes folate, vitamin B-12, and zinc,
and eat a dietary pattern similar to

Research Digest
Maternal Eating Disorders
and Infant Development
Manuela B, Emma T, Freya C, et al.
Neurobehavioral and cognitive de-
velopment in infants born to mothers
with eating disorders. J Child Psychol
Psychiatry. 2017;58:931-938.

Research indicates that children, ado-
lescents, and newborns of mothers
who have eating disorders (EDs) or
are anxious, stressed, or depressed
have increased levels of psy-
chopathology, difficulties with feed-
ing and eating, developmental
delays, and lower cognitive abilities,
among other complications. This
study investigated the developmen-
tal trajectory of infants exposed to
maternal EDs by analyzing the effects
of maternal past and active EDs on
infant neurobehavioral and motor
development at 8 days postpartum
and 1 year after birth. In this observa-
tional prospective study, 101 women
were recruited during their first or
second trimester of pregnancy. In-
cluded in the seven outcome meas-
urements were the Bayley Scales of
Infant and Toddler Development
(BSID-III) and the Eating Disorder Ex-
amination and Questionnaire (EDE-
Q). Results indicated that infants
exposed to active maternal EDs were
more likely to have lower scores in
autonomic stability (P≤.01) after ad-
justing for infant sex and birthweight,

and maternal age and education.
Newborns of mothers with past ED
history were more likely to have
lower scores on the gross motor
(P≤.01), motor composite (P≤.05), lan-
guage receptive (P≤.01), and lan-
guage composite (P≤.01) scales,
compared with controls, after adjust-
ment. It was concluded that children
of mothers with EDs have worse au-
tonomic regulation in the initial post-
natal phase and demonstrate
language and motor development
problems at 1 year, indicating that
maternal EDs adversely influence the
trajectory of infant development.
Recognizing early developmental
patterns in children at risk for EDs
may increase understanding of eat-
ing disorder development and its as-
sociated vulnerabilities. This study
was funded by grants through the
National Institute of Health Research.

Summarized by Sarah Roberts, gradu-
ate 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.

Exercise Addiction and 
Orthorexia Nervosa
Oberle CD, Watkins RS, Burkot AJ. Or-
thorexic eating behaviors related to
exercise addiction and internal moti-
vations in a sample of university stu-

dents. Eat Weight Disord. 2018;23:67-
74.

Healthism, or taking personal re-
sponsibility for health-related behav-
iors, when taken to the extreme can
be associated with exercise addiction
and orthorexia nervosa (ON). Studies
have shown that orthorexic behav-
iors are often associated with exces-
sive physical exercise, although
research fails to differentiate be-
tween types of physical activity per-
formed or the occurrence of
compulsive exercise. The purpose of
this cross-sectional study was to ex-
plore the relationship between ON
symptomology and the type and
amount of exercise, exercise addic-
tion, and exercise motivation. Two
studies were performed at Texas
State University. Study 1 included
228 undergraduate students (204 fe-
males, 24 males) that completed a
demographic questionnaire, the Eat-
ing Habits Questionnaire (EHQ), the
Exercise Addiction Inventory (EAI),
and the Compulsive Exercise Test
(CET). Study 2 included 183 under-
graduates (156 females, 27 males)
who took the demographic ques-
tionnaire, the EHQ, the Behavioral
Regulations in Exercise Question-
naire (BREQ), and the Exercise Moti-
vations Inventory-2 (EMI-2). Pearson
correlation analyses were performed
to assess the relationship between
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eating behaviors EHQ, exercise be-
haviors, and motivation behind such
choices. Study 1 results showed a sig-
nificant positive correlation between
ON (EHQ score) and all variables for
exercise addiction (P<.001). Study 2
results demonstrated significant posi-
tive correlation between ON and in-
ternal motivation for exercise (BREQ
scales), and motivation for improving
psychological, social, and total body
health (EMI-2 subscales) (P<.05). Or-
thorexia was not significantly related
to external motivation or to the
weight management (EMI-2) sub-
scale. Greater ON symptomatology is
associated with more time spent on
aerobic and strength training, higher
levels of exercise addiction, and in-
creased internal desires to improve
health. Healthcare professionals
should be aware of this relationship
when treating individuals with ON to
avoid risks associated with excessive
exercise.

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

Effects of Carbohydrate
Mouth Rinses on Cycling 
Performance 
Ferreira AM, Farias-Junior LF, Mota TA,
et. al. The effect of carbohydrate
mouth rinse on performance, bio-
chemical and psychophysiological
variables during a cycling time trial: a
crossover randomized trial. J Inter Soc
Sports Nutr. 2018;15.

Carbohydrate mouth rinse (CMR) and
ad libitum water intake has been
shown to enhance fasted athletes ex-
ercise performance during pro-
longed, high-intensity endurance
exercise. However, the effects of CMR
on exercise performance in the fed
state is unclear. Therefore, the pur-
pose of this study was to investigate
the effects of CMR in the fed state on
cycling performance as well as bio-
chemical and psychophysiological re-
sponses. In this randomized crossover
trial, 11 elite male cyclists performed
three 30-km cycle ergometer trials at

self-selected intensities in fed states.
Fed state was defined as consuming
a meal a minimum of 2 to 3 hours be-
fore each cycling trial. For each cy-
cling time trial, participants
consumed CMR 25 mL every 3.75 km
with 6.4% unflavored maltodextrin
solution for 10 seconds, then spit out,
mouth rinsed with placebo solution
of sucralose (PMR), or drank ad libi-
tum (DAL). Completion time (min),
heart rate (bpm) and power (watts),
rating of perceived exertion (RPE), af-
fective response, blood glucose
(mg/dL), lactate (mmol/DL), insulin,
cortisol, and creatine kinase were
measured pre-, immediately after,
and 30 minutes post-cycling trial. As
expected, fluid intake was lower for
CMR and PMR compared with DAL
(10.8 ± 4.5 mL, 10.6 ± 8.7 mL, and
433.2 ± 258 mL, respectively; P<.01).
Time to completion was similar be-
tween all groups. RPE and affective
response were higher for DAL group
(P<.01). Glucose, insulin, creatine ki-
nase responses, and cortisol showed
no significant differences between
groups. All groups exhibited weight
loss (CMR = -1.7%; PMR= -1.9%; DAL =
-1.4%), and the DAL group exhibited
the lowest weight loss (P <.01). In
summary, CMR had no effect on fed
state cycling performance. These re-
sults suggest that athletes exercising
in the fed state focus on appropriate
fluid intake to maximize exercise per-
formance. 

Summarized by Alicia Reynolds, gradu-
ate student, Department of Health, Ki-
nesiology and Recreation, Kinesiology
Master’s Program, Wellness Coaching
Concentration, University of Utah, Salt
Lake City, UT. 

Trail Mountain Racing, 
Hydration Status, and 
Neuromuscular Performance 
Baiget E, Pena J, Borras X, et al. Effects
of trail mountain race on neuromus-
cular performance and hydration sta-
tus in trained runners. J Sports Med
and Physical Fitness. 2018;58:43-49. 

Trail running, an increasingly popular
sport, is characterized by fatiguing
endurance exercise and significant el-
evation changes. However, research

on muscle fatigue induced by moun-
tain racing remains limited. Therefore,
the purpose of this study was to ex-
amine the impact of mountain racing
on hydration status and neuromuscu-
lar performance, with a secondary
aim to determine the relationship be-
tween individual characteristics (eg,
height, age, training volume) and per-
formance output. In this study, 34
recreational male trail runners be-
tween the ages of 28 to 47 com-
pleted a warm-up followed by a
21.1-km mountain trail race (eleva-
tion gain 3880 m). Hydration and
neuromuscular assessment was con-
ducted pre- (nonfatigued state) and
immediately post-trail run. Hydration
was assessed by measuring body
mass and assessing urine color, while
neuromuscular performance was an-
alyzed by the averages of power out-
put in the countermovement jump
(CMJ) and of flight time in the 15-sec-
ond rebound jump test (RJ). All par-
ticipants completed the trail race
within 5 hours (mean 227.5±32.8
min). Comparison of the pre-and
post-competition data indicated a
significant change in RJ average con-
tact time (+12%, P<.05), body mass 
(-2.7%, P<.001), and urine color
(+147%, P<.001). There were also pos-
itive correlations between pre- and
post-race body mass, post-race urine
color, age, and endurance perform-
ance. These outcomes demonstrate a
decrement in post-race neuromuscu-
lar performance, body mass, and hy-
dration compared with pre-race
measurements. These declines in
neuromuscular function and hydra-
tion status can ultimately influence
race performance. In addition, the
combination of factors such as urine
color, mean jump height, and the par-
ticipant’s age appear to be major pre-
dictors of endurance performance.
Trail running endurance athletes, par-
ticularly older athletes, should focus
on appropriate hydration.

Summarized by Sara Hillring, graduate
student, Department of Nutrition and
Integrative Physiology, Coordinated
Master’s Program, Sports Nutrition
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Concentration, University of Utah, Salt
Lake City, UT.

by Sarah Charton

■ The following three award recipi-
ents were honored at the recent 2019
SCAN Symposium in Phoenix, CO:

• Carol Lapin, MS, RDNwas awarded
the 2019 SCAN Achievement Award,
which recognizes exceptional mem-
bers who have played a significant
role in the evolution of SCAN through
both outstanding service to the or-
ganization and professional accom-
plishments in the field. In addition to
her work as a registered dietitian,
Carol is a certified wellness coach and
a certified behavior change specialist.
Carol earned her undergraduate de-
gree in physical education and her
MS degree in nutrition and food sci-
ences from The University of Texas.
She was an All-American track athlete
attending the University of Texas in
Austin on a track scholarship. Carol
has been a practicing RDN since
1990. She served for 10 years as the
dietitian for the Houston Astros Base-
ball Club and was an adjunct profes-
sor in nutrition and exercise at Texas
Woman’s University in Houston. Carol
provides nutrition therapy, presenta-
tions, and classes for corporate
clients, and is the dietitian/wellness
coach for the international engineer-
ing firm KBR Inc., headquartered in
Houston. Carol has had the honor of
serving SCAN as a past chair, past co-
director for the Wellness/CV RDs sub-
unit, and past SCAN Symposium
chair. She is currently a member of
the SCAN Wellness Task Force.

• Geeta Sikand, MA, RDN, FAND,
CDE, CLS, FNLAwas honored with
SCAN’s 2019 Excellence in Practice
Award for outstanding service and
professional accomplishments that
have advanced the practice of cardio-
vascular nutrition. Geeta is an associ-
ate clinical professor of medicine in
cardiology at the University of Cali-
fornia, Irvine School of Medicine, and

out of the kitchen in order to improve
their sports performance. 

■ In her new podcast, Spot On!, Joan
Salge Blake, EdD, MS, RDN, FAND
covers the latest evidence-based
health and wellness information,
while debunking media claims. Her
podcast is geared towards college
students or anyone who is friends
with college students.

■ Past president of the California
Academy of Nutrition and Dietetics,
Brenda O’Day, MS, RDN, CNSC, re-
ceived the Excellence in Education-
San Diego State University/Palomar/
Sharp Award by the California Acad-
emy of Nutrition and Dietetics.
Brenda currently plays an active role
in that state’s Academy organization
by serving as the current vice presi-
dent of public policy. 

■ A team of SCAN members—Nanci
Guest, PhD, RD, CSCS, Justine
Horne MScFN, RD, and Shelley Van-
derhout, RD, PhD—had their review
published in February in Frontiers 
Nutrition. The article, “Sport Nutrige-
nomics: Personalized Nutrition for
Athletic Performance,” correlates
how sports nutrigenomics applies to
the sports dietetics practice. 

■ Lisa Dorfman, MS, RD, LMHC,
CSSD, CCMS, FANDwas a key re-
source speaker at the 64th Annual
Convention of the Nutritionist-
Dietitians’ Association of the Philip-
pines. Lisa spoke to more than 1,000
Filipino Nutritionists-Dietitians on the
topic, “Working with Competitive
Athletes: An Integrative, Innovative,
Evidence-Based Approach for Assess-
ing and Formulating Performance
Nutrition Programs.” 

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

SCAN Notables

director of nutrition of the UC Irvine
Preventive Cardiology Program. Since
2017, Geeta has served as the reim-
bursement representative for SCAN.
She is the lead author of the article,
“Clinical and Cost Benefit of Medical
Nutrition Therapy by RDN for Man-
agement of Dyslipidemia: A System-
atic Review and Meta-Analysis,”
published in Journal of Clinical Lipi-
dology in October 2018. The Academy
is using data from this paper to nego-
tiate with Centers for Medicare and
Medicaid Services (CMS) to enhance
reimbursement for MNT. Geeta has
served as chair of the Academy’s MNT
Effectiveness Expert Workgroup since
2005, and from 2007 to 2015 served
as an expert panel member of the
Academy’s Disorders of Lipid Metab-
olism. Geeta is a principal author of
the “National Lipid Association Rec-
ommendations for Patient Centered
Management of Dyslipidemia,” pub-
lished in December 2015 in the Jour-
nal of Clinical Lipidology.

• Alexis Moore, MS, RDN received
the 2019 Student Award. She is a first-
year nutrition doctoral student at
New York University. Alexis received
her BS degree in nutritional sciences
from the University of Arizona in Tuc-
son, AZ and completed her dietetic
internship at Central Washington Uni-
versity in Ellensburg, WA. She contin-
ued on to complete her MS degree in
nutrition at Central Washington Uni-
versity, where her thesis research ex-
amined nutritional precooling
strategies for elite athletes with
spinal cord injuries. With interests in
sports nutrition, exercise physiology,
and nutrition for individuals with
physical disabilities, Alexis plans to
focus her dissertation research on the
integrated role of exercise and nutri-
tion in the prevention, management,
and treatment of chronic disease.

■ Nancy Clark, MS, RD, CSSD is hav-
ing her sixth edition of Nancy Clark’s
Sports Nutrition Guidebook published
by Human Kinetics this summer. The
book is aimed at helping active peo-
ple create the right choices in and
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2019 SCAN Election Results
SCAN members cast their votes ear-
lier this year and elected the follow-
ing to SCAN’s leadership:

Chair-Elect: Christine Karpinski, PhD,
RD, CSSD
Secretary: Caroline A. Mandel, MS,
RD, CSSD
Nominating Committee: Katherine
Williams, MS, RDN, CD, CDE and Sally
Bersch Hara, MS, RD, CSSD, CDE

■ News from Wellness/CV
RDNs Subunit
Here is an update from the Well-
ness/CV subunit:

• New Webinar on Health Coaching.
Health and wellness coaching is be-
coming more and more popular and
dietitians are uniquely suited to this
role. Well-developed coaching skills
can positively affect patient out-
comes by helping clients work to-
ward positive behavior changes. Our
new webinar, Health & Wellness
Coaching for the RDN, is a great intro-
duction to health and wellness
coaching and describes how it can
help you and your clients. Find and
view it now in SCAN’s e-library at
www.scandpg.org/professional-
resources/webinars.

• CV Reimbursement Trends/
Efforts. RoseAnna Holliday, PhD, RDN
and Geeta Sikand, MA, RDN, CDE, CLS,
FAND, FNLA are SCAN’s new reim-
bursement co-representatives. If
you’re interested in becoming in-
volved in our efforts to increase
awareness of reimbursement
issues/topics, please contact Well-
ness/CV co-director Carol Kirkpatrick 
at fellcaro@isu.edu.

• 2019 SCAN Symposium. We hope
you enjoyed the recent SCAN Sympo-
sium in Phoenix, AZ, where many of
the sessions focused on wellness.  For
those who could not attend this year,
we hope to see you next year in
Boston, MA!

• New! Online Certificate of Train-
ing 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 has
been developed by the Academy’s
Center for Lifelong Learning and
planned by four dietetic practice
groups: SCAN; Weight Management;
Nutrition Entrepreneurs; and Dieti-
tians in Integrative & Functional Med-
icine.  To learn more, go to
www.eatrightstore.org/search-resu-
lts?keyword=Health%20and%20Well
ness%20Coaching

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

• 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!

• New Fact Sheets. Check out the
new SCAN fact sheets on Carbohy-
drate Periodization; Energy Needs for
Paralympic Athletes; Nutrition Tactics
for Concussions; andNutrition Opti-
mization for Rock Climbers. Download
them for free today at www.scan-
dpg.org/scan/member-benefits/fact-
sheets/sn-fact-sheets!

• 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 are looking for volunteers

who are interested in developing this
partnership.  Please visit www.scan-
dpg.org/scan/about-us/volunteer-
opportunities today!

• New! Changes to the CSSD Exam
Window. The CSSD exam is now ad-
ministered year-round! Visit
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 for more information.

Of Further Interest

Mark Your Calendars

FNCE® 2019
October 26-29
Philadelphia, PA

Join us at the 2019 Food &
Nutrition Conference & Expo™   
(FNCE®) A few of the 
highlights include:

■ SCAN Networking 
Reception

■ SCAN Booth at the 
DPG/MIG Showcase

■ SCAN Spotlight Session

For more information watch for
eblasts and visit www.scandpg.
org/fnce-2019/

https://community.eatrightpro.org/fnce-2019
https://community.eatrightpro.org/fnce-2019
https://www.scandpg.org/home
https://www.scandpg.org/home
https://www.cdrnet.org/certifications/board-certification-as-a-specialist-in-sports-dietetics
https://www.cdrnet.org/certifications/board-certification-as-a-specialist-in-sports-dietetics
https://www.cdrnet.org/certifications/board-certification-as-a-specialist-in-sports-dietetics
www.scandpg.org/volunteer-opportunities/
www.scandpg.org/volunteer-opportunities/
www.scandpg.org/volunteer-opportunities/
https://www.scandpg.org/scan/professional-resources/fact-sheets/sn-fact-sheets
https://www.scandpg.org/scan/professional-resources/fact-sheets/sn-fact-sheets
https://www.scandpg.org/scan/professional-resources/fact-sheets/sn-fact-sheets
https://www.eatrightstore.org/search-results?keyword=Health%20and%20Wellness%20Coaching
https://www.eatrightstore.org/search-results?keyword=Health%20and%20Wellness%20Coaching
https://www.eatrightstore.org/search-results?keyword=Health%20and%20Wellness%20Coaching
mailto:fellcaro@isu.edu
https://www.scandpg.org/professional-resources/webinars
https://www.scandpg.org/professional-resources/webinars
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UpcomingEvents SCAN’S PULSE

August 9-12, 2019
American Association of Diabetes 
Educators (AADE) Annual Meeting,
Houston, TX. For information: AADE,
www.diabeteseducator.org

September 18-22, 2019
AACVPR Annual Meeting, Portland,
OR. For information: American Associ-
ation of Cardiovascular and Pul-
monary Rehabilitation,
www.aacvpr.org

October 1-3, 2019
National Wellness Conference, Kissim-
mee, FL. For information: 
www.nationalwellness.org

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
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