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Introduction

Intake of added sugars (AS) has in-
creased in recent decades, with a cur-
rent mean intake among US adults of
~15% of total calories.1,2 Elevated AS
intake, particularly along with high
energy intake, has been associated
with cardiometabolic risk factors
(e.g., high blood pressure, insulin re-
sistance, dyslipidemia, low-grade in-
flammatory state, and obesity), and
type 2 diabetes and cardiovascular
disease (CVD).1,3 However, most stud-
ies have evaluated only excess AS in-
take at levels that far exceed typical
AS intake in the population (e.g.,
~25% of total calories),3 suggesting
that findings may not be applicable
to the health outcomes associated
with typical AS intake levels. In addi-
tion, few studies have examined the
effect of chronic AS intake on arterial
stiffness, an important predictor of
CVD.4-6 To date, studies that have in-
cluded measures of arterial stiffness
have been short-term (e.g., 6-wk)
controlled feeding studies, which are
limited in their generalizability to CV
effects that may be observed with ad
libitum chronic AS intake. In addition,
previous studies had small sample
sizes and included vascular indices as
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secondary outcomes. Thus, contro-
versy persists regarding the evidence
base supporting current AS intake
recommendations, particularly re-
garding cardiovascular outcomes.7,8

The World Health Organization
(WHO) recommends that adults re-
duce AS intake to <10% of total en-
ergy intake,9 and the American Heart
Association (AHA) recommends an
upper limit of dietary AS to half of
discretionary calorie intake.7 For the
general population, the Healthy Peo-
ple 2020 dietary target for individuals
aged 2 years and older is to reduce
AS consumption to 10% of total calo-
ries,10 consistent with the recommen-
dations of the 2015 Dietary
Guidelines for Americans Committee
(DGAC).11

Determination of health outcomes
associated with intake of specific nu-
trients is challenging due to reliance
on self-reported dietary intake as-
sessment methods.12 Furthermore,
sugar-rich foods such as sweets,
desserts, and sugar-sweetened bev-
erages are often underreported. This
highlights the need for valid, reliable,
and objective measures of dietary in-
take, such as dietary biomarkers.13,14



collected on non-consecutive days or
the average of 4-day food records
(n=50) (one weekend day included).
Nutrient intake was assessed using
nutritional analysis software (NDSR,
University of Minnesota). Nutrient
values, including those for AS, in the
NDSR software are derived from the
U.S. Department of Agriculture data-
base, scientific literature, food manu-
facturers, and foreign food
composition tables. In accordance
with the 2010 Dietary Guidelines for
Americans, NDSR designates the fol-
lowing ingredients as “added sugars”:
white sugar (sucrose), brown sugar,
powdered sugar, honey, molasses,
pancake syrup, corn syrups, high fruc-
tose corn syrups, invert sugar, invert
syrup, malt extract, malt syrup, fruc-
tose, glucose (dextrose), galactose,
and lactose (excluding monosaccha-
rides and disaccharides occurring
naturally in foods). In the case of
missing values, NDSR imputes a cal-
culated estimation using a similar
food, another form of the same food,
and/or recipes or formulations from
macronutrient and ingredient lists.15

Fasting blood samples were collected
via venipuncture for analysis of
lipid/lipoproteins, glucose, insulin,
and C-reactive protein. Insulin resist-
ance was estimated using homeosta-
sis model assessment (HOMA) and
insulin resistance score (HOMA-IR)
was computed.16 Frozen serum sam-
ples were shipped for analysis of
�δ13C and �δ15N values using natural
abundance stable isotope mass spec-
trometry (NA-SIMS).17 The stable iso-
tope values are reported in standard
�δ-notation in units of permil (‰).13

Resting brachial arterial pressure was
measured via automated sphygmo-
manometry according to AHA guide-
lines.18 Carotid-femoral (cf ) pulse
wave velocity (PWV), beta stiffness,
and compliance were determined via
applanation tonometry and/or high-
resolution ultrasound as previously
described.19

Statistical analyses were performed
using SPSS (v. 22.0, SPSS Inc, Chicago,
IL). Bivariate and partial (δ15N was in-
cluded in one correlational analysis,
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Recently, the stable isotope ratio of
carbon (13C/12C, recorded as δ13C) in
human tissues has shown promise as
an objective biomarker of AS intake.13

The �δ13C biomarker is based on the
unique carbon isotope composition
of corn and sugarcane, the two pri-
mary sources of AS in the U.S. diet.
Because corn and sugarcane plants
utilize the C4 photosynthetic path-
way, which produces glucose with a
higher ratio of 13C/12C relative to the
more common C3 photosynthetic
pathway, measurement of the 13C/12C
ratio in human tissues may reflect di-
etary AS intake, albeit limited to corn
and sugarcane sources, with a higher
13C/12C (higher δ13C value) indicative
of higher AS intake.13 To date, the as-
sociation between the biomarker and
CVD risk factors has not been evalu-
ated in a general U.S. adult popula-
tion. If AS intake is associated with CV
outcomes, the biomarker could be
utilized in large-scale studies to de-
termine the influence of AS intake on
CV outcomes, thus overcoming the
limitations of research utilizing self-
reported dietary intake data. The goal
of this preliminary investigation is to
determine whether self-reported, ha-
bitual AS intake and/or serum δ13C
value is associated with arterial stiff-
ness and other CVD risk factors in
adults. 

Methods

Participants included adults (aged
≥18 y) who were weight stable,
sedentary or minimally active, non-
smokers, and free from overt chronic
disease. The Virginia Tech Institutional
Review Board approved the study
protocol and all participants pro-
vided written informed consent prior
to enrollment. Participants reported
for testing following a 12-hour
overnight fast and refraining from ex-
ercise for 48 hours. 

Height and weight were measured
without shoes, in light clothing, using
a stadiometer and digital scale. Body
fat percent was assessed using dual
energy X-ray absorptiometry (DXA).
Habitual dietary intake was assessed
using the average of three modified
multiple-pass 24-hour recalls (n=35)
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as it has previously been correlated
with some forms of animal protein13

intake, which could influence estima-
tion of AS intake) correlations were
performed to assess relationships be-
tween variables of interest. Inde-
pendent sample t-tests were
performed to evaluate differences in
CV variables by AS intake group. The
sample was categorized into AS in-
take groups according to recommen-
dations of the 2015 DGAC: 1.)
recommended AS intake, i.e., ≤10%
total self-reported energy intake
from AS and 2.) exceeded AS intake
recommendations, i.e., >10% total
self-reported energy intake from
AS.11 Data are expressed as
mean±SEM. 

Results

Subject Characteristics

A total of 85 participants were in-
cluded. Participant characteristics,
self-reported dietary intake, stable
isotope values, and CV measures are
presented in Tables 1 and 2. Mean
self-reported AS intake was 64±4 g/d
(12% total energy intake), which is
less than AS intakes reported in large
epidemiologic trials of middle-aged

U.S. adults.1,7 Forty-one percent of
participants (n=35) met current WHO
and 2015 DGAC recommendations to
consume ≤10% of total energy from
AS,9,11 and 12% of the sample (n=10)
achieved the WHO conditional rec-
ommendation that <5% of total en-
ergy intake come from AS. When
applying the more liberal recommen-
dation of the Institute of Medicine
(IOM) that <25% of total energy in-
take come from AS, 95% of partici-
pants met this recommendation.20 As
expected with the wide age range of
participants included in this study, a
variety of foods contributed to di-
etary added sugar intake. Similar to
primary sources of AS intake found in
large epidemiologic trials,21 sugar-
sweetened beverages and sweet-
ened grains were the greatest
contributors to dietary AS intake in
our sample.

Relationships Between Serum
δ13C Value, Added Sugar Intake,
and Cardiovascular Outcomes

A trend was noted for a positive cor-
relation between self-reported AS in-
take (g, kcal) and the δ13C value of
serum (r=0.207, P=.058). When con-
trolling for the potential confounding

effects of animal protein intake using
the associated serum δ15N measure-
ment, the relationship reached statis-
tical significance (r=0.223, P=.041).
Self-reported AS intake was nega-
tively associated with high-density
lipoprotein cholesterol (HDL-C) (r=-
0.269, P=.013) and serum δ13C value
was correlated with systolic blood
pressure (r=0.293,P=.007). No signifi-
cant correlations were observed be-
tween self-reported AS intake or
serum �δ13C value with measures of
arterial stiffness or other indices of
CV health (all P>.05). In addition, no
significant correlations were ob-
served between self-reported total
sugar intake and any indices of the
cardiometabolic outcomes (all P>.05).

Cardiovascular risk factors in partici-
pants who met or exceeded AS in-
take guidelines are presented in
Table 2. As intended, self-reported AS
intake differed between groups (36
vs. 83 g and 7 vs. 16% total energy in-
take; both P<.001). The group differ-
ence in self-reported AS intake was
also reflected in the serum δ13C value.
Gender distribution, age, body mass
index, % fat mass, and total energy in-
take did not differ between AS intake
groups. No group differences in arte-

Four Moves Ahead

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

In chess, elite players are often said to try to think at least four moves ahead of their opponents. The editors of PULSE try to
help you to do the same thing in the world of dietetics by providing you with cutting edge articles within each of our four sig-
nature areas. 

Our opening move was to include an original research study submitted by Tanya Halliday, RD, Brenda Davy, PhD, RD, Hope
Jahren, PhD, Sarah Liu, and Kevin Davy, PhD, that addresses the associations between risk factors for cardiovascular disease
and added sugar intake along with a stable isotope marker for its assessment. We’ve also provided a free CPE article in which
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And while good chess players may be four steps ahead, because we have much more to offer than our feature articles in each
issue of PULSE, SCAN members can be even more ahead of the game and the true grandmasters of their field.

FromThe Editor



values were associated with the tra-
ditional CVD risk factors of HDL-C
and systolic BP, respectively, which
are known to influence arterial stiff-
ness. Interestingly, no differences in
these variables were detected
among those meeting or exceeding
AS intake recommendations, al-
though a tendency for higher C-reac-
tive protein concentrations in those
exceeding recommendations was
noted. This may indicate that differ-
ences were most likely present in in-
dividuals at the extremes of intake. In
addition, the δ13C value of serum did
discriminate between participants
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rial stiffness or traditional markers of
CV health were observed. However, C-
reactive protein concentration
tended to be higher (P=.072) in those
exceeding compared with those
meeting AS intake recommendations
(Table 2).  

Discussion 

The major finding of the present
study is that neither self-reported AS
intake nor serum δ13C value are asso-
ciated with arterial stiffness in this
cross-sectional sample. However, self-
reported AS intake and serum δ13C

who met versus those who exceeded
AS intake recommendations and, as
such, may have potential for future
widespread utilization in research
and clinical settings. High intake of
AS (in the form of sugar-sweetened
beverages) has been suggested to
contribute to CVD via increases in cir-
culating pro-inflammatory cytokines
which create a pro-atherogenic envi-
ronment known to adversely influ-
ence CV health.1,6 However, the
evidence supporting the current AS
intake recommendations is limited
regarding CV outcomes.8

Our findings are consistent with the
results of some, but not all, previous
studies examining the relationship
between AS intake and CV health.3-5

Our findings are consistent with pre-
vious observations that AS intake
does not influence measures of arte-
rial stiffness in healthy adults.4,5 How-
ever, the duration of these prior
interventions were short (6 wk). As
such, it is possible that the influence
of chronic high AS intake may not be
reflected until later in life as aging is
the main contributor to increases in
arterial stiffness.6 Furthermore, our
participants may have exhibited
other characteristics (e.g., low levels
of sedentary time, high socioeco-
nomic status, etc.) that we did not
measure, which may result in a
healthier sample and thus the mitiga-
tion of any potential relationship.
Mechanistically, a persistent low-
grade inflammatory state is associ-
ated with development of arterial
stiffness,6 and therefore we also as-
sessed C-reactive protein in the cur-
rent study. A trend was noted for
higher C-reactive protein concentra-
tions in the group who exceeded AS
intake recommendations, although
correlational analyses did not find an
association between C-reactive pro-
tein and δ13C value.  

A recent meta-analysis by Te
Morenga and colleagues reported a
modest (0.77 mg/dL) association be-
tween increased AS intake and in-
creased HDL-C and no effect of
increased AS intake on systolic blood
pressure (BP).3 There is evidence that
long-term consumption of AS intake

Participant Characteristics Full Sample Range

Total participants, n 85 -
Male, n (%) 40 (47%) -
Female, n (%) 45 (53%) -

Age, y 40±2 19 – 75

BMI, kg/m2 27.0±0.5 18.5 – 42.9

Fat mass, % 33.1±1.2 7.8 – 53.5

Energy intake, kcal 2107±555 1020 – 4096

Carbohydrate, g 257±81 135 – 548
% total kcal 48±9 28 – 81

Fat, g 82±28 29 – 169
% total kcal 34±7 13 – 54

Protein, g 84±31 19 – 267
% total kcal 16±4 6 – 29

Alcohol, g 6±12 0.0 – 58
% total kcal 2±4 0.0 – 18

Total sugar, g 105±48 12 – 262

Added sugar, g 64±4 5 – 213
kcal 255±18 20 – 852
% total kcal 12±1 1 – 33

Fiber, g 22±11 8 – 81

Sodium, mg 3534±128 953 – 7410         

*Continuous data expressed as mean±SEM
BMI = body mass index

Table 1. Participant Characteristics*



Variable Full Sample Met Exceeded Mean
Recommended Recommended Difference**

AS Intake AS Intake (P Value)
(≤10% total (>10% total 

energy) (n=35)* energy) (n=50)* 

δ13C, ‰ -19.7±0.1 -19.9±0.2 -19.5±0.1 -0.4
(P=.04)

δ15N, ‰ 9.2±0.04 �9.2±0.07 9.2±0.05 0.02
(P=.80) 

Blood Pressure, mm Hg

Systolic 119±1 118±2 119±2 -0.9
(P=.73)

Diastolic 67±1 68±2 67±1 0.06
(P=.98)

cf-PWV, cm/s 713.6±23.1 709.8±35.9 716.6±30.4 -6.7
(P=.89)

B-stiffness 7.7±0.4 7.7±0.6 7.7±0.5 -0.04
(P=.96)

Arterial compliance, 0.14±0.01 0.14±0.01 0.13±0.01 0.004
mm Hg (P=.77)

Total cholesterol, mg/dL 189±4 194±6 185±6 9.3
(P=.29)

VLDL-C, mg/dL 20±1 20±2 20±1 0.24
(P=.91)

LDL-C, mg/dL 114±4 117±6 112±6 5.6
(P=.51)

HDL-C, mg/dL 55±2 57±3 54±3 3.2
(P=.46)

Triglycerides 100±5 102±9 97±6 4.9
(P=.64)

C-reactive protein, mg/L 2.1±0.2 1.7±0.3 2.5±0.3 -0.81
(P=.072)

Glucose, mg/dL 88±1 89±2 88±2 1.6
(P=.52)

Insulin, �μIU/mL 7.1±0.4 7.0±1.6 7.2±0.9 -0.13
(P=.94) 

HOMA-IR, score 1.6±0.2 1.6±0.4 1.6±0.3 -0.08
(P=.86) 
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*Available data differs in some outcomes: cf-PWV, n=76; B-stiffness and arterial compliance, n=77; VLDL-C, n=80; LDL-C, n=84;
HDL-C, n=84; triglycerides, n=84; C-reactive protein, n=82; glucose, n=82; insulin, n=78; HOMA-IR, n=77. 
** Mean difference in those who met vs exceeded recommendations. 

cf-PWV = carotid femoral pulse wave velocity; HDL-C = high-density lipoprotein cholesterol; HOMA-IR = homeostasis model
assessment and insulin resistance; LDL-C = low-density lipoprotein cholesterol; VLDL-C = very low-density lipoprotein choles-
terol.

Table 2. Added Sugar (AS) Biomarker and Cardiovascular Disease Risk Factors in Individuals
Who Met or Exceeded Added Sugar Intake Guidelines
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above WHO and DGAC 2015 recom-
mendations may influence HDL-C
values. A 10-year observational trial in
adolescent females, which also used
three 24-hour recalls to assess AS in-
take, reported an increase in HDL-C
(0.26 mg/dL per year) among partici-
pants who consumed <10% of total
energy from AS compared with those
consuming >10% of total energy
from AS.22 High AS intake (e.g., >25%
total energy intake) has been re-
ported to increase systolic BP3 in
longer duration (>10 wk) randomized
controlled trials. Taken together,
these observations suggest that the
influence AS intake may have on CV
health may not be apparent in short-
term trials, but increased consump-
tion may lead to adverse long-term
health effects. 

The current study has several
strengths. First, we analyzed habitual
AS intake in free-living adults con-
suming an ad libitum diet, which
overcomes limitations of previous tri-
als that focus solely on specific forms
and types of sugars (e.g., sugar-
sweetened beverages, or fructose
alone) at levels far exceeding typical
US intake.1-3 Second, we evaluated
the difference in indicators of CV
health based on recently proposed
AS intake guidelines.7,9,11 As a consen-
sus on recommended AS intake lev-
els has yet to be established,
examination of the relationship be-
tween AS intake at and above various
recommended levels is needed. Third,
few investigations4,5 have assessed
the relationship between AS intake
and measures of arterial stiffness, and
ours is the first to explore associa-
tions of serum δ13C value with tradi-
tional CV risk factors and arterial
stiffness.  

Limitations of this study include the
cross-sectional design, which may
have limited our ability to detect a re-
lationship between arterial stiffness
and AS consumption. Arterial stiffen-
ing represents the cumulative degen-
erative influences of aging and
lifestyle factors on the structure and
function of the vascular system. Thus,
the analysis of dietary habits and ar-
terial stiffness at a single time point

may not reflect this complex phe-
nomenon. Furthermore, reliance on
self-reported dietary intake may be
viewed as a limitation.12 However, this
limitation was overcome by incorpo-
ration of a novel dietary biomarker
that is known to be a reliable indica-
tor of AS intake.13 Finally, because
only four subjects reported AS intake
above 25% of total energy intake, we
were unable to assess the association
between levels of AS intake that
meet versus those that exceed the
IOM’s recommendations and CV out-
comes. This may have limited our
ability to detect relationships be-
tween AS intake and indices of CV
health, as AS intake >25% of total en-
ergy is strongly linked to adverse out-
comes.1,2,7

Conclusions

In summary, we provide evidence
that self-reported AS intake and
serum δ13C value are associated with
HDL-C and systolic BP, respectively.
Neither measure was associated with
arterial stiffness, which may be attrib-
uted to the cross-sectional design.
However, with the publication of new
public health guidelines on AS intake,
additional research is needed to de-
termine the impact on health, includ-
ing CV health, associated with
meeting versus exceeding recom-
mended intake levels.

Tanya Halliday, RD, is a PhD candidate,
Sarah Liu is an MS student, and Brenda
Davy, PhD, RD, and Kevin Davy, PhD, are
professors in the Human Nutrition,
Foods, and Exercise Department at Vir-
ginia Tech. A. Hope Jahren, PhD, is a
professor in the Department of Geol-
ogy and Geophysics at the University of
Hawaii – Manoa. Funding for this study
was provided by a SCAN Graduate Stu-
dent Research Grant, awarded to Halli-
day. SCAN had no role in the study
design, collection, analysis or interpre-
tation of the data, or writing the manu-
script.
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CPE article

Healthy Nutrition – Healthy Brain: 
How Eating Shapes Your Brain 
by Guido K.W. Frank, MD

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 Web site
(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:

■ Discuss how brain reward circuits

are affected by overeating and by
food restriction.
■ Describe study findings regarding
dopamine-related brain function in
the underweight state, in bulimia ner-
vosa, and in the obese state.
■ Summarize the research on brain
structure and volume in eating disor-
ders.

How much we eat is driven, to a large
degree, by the taste of food.1 Taste
stimulates brain reward circuits, brain
mechanisms that tell us whether a
food is considered “good” for the or-
ganism and whether this type of food
should be eaten again or not.2 Taste
inputs from the tongue project, via
the brain stem and thalamus, to the

two substructures of primary brain
taste cortex: the insula and the
frontal operculum. The insula is a
major gateway for taste processing; it
is here that we recognize whether a
food is sweet, sour, salty, or of umami
flavor, and from here the information
is transmitted to the ventral striatum
and amygdala, and subsequently to
the hypothalamus, midbrain, and
frontal cortex. Ventral striatum and
midbrain contain dopamine and opi-
oid receptors that are important to
drive the motivation to approach
food and to process the experience
of pleasure from eating food, respec-
tively. The hypothalamus contains
centers for hunger and satiety, and
the prefrontal cortex contributes to
decision-making regarding whether

in overweight and obese middle-
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2006. Crit Rev Food Sci Nutr.
2010;50:228-258.

22. Lee AK, Binongo JN, Chowdhury R,
et al. Consumption of less than 10%
of total energy from added sugars is
associated with increasing HDL in fe-
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to eat more or less of a food, which
may be influenced by fear or values
such as fasting for spiritual reasons. In
addition, these brain circuits receive
input from the body to the left insula
regarding information about the sen-
sation of “fullness” of the stomach,
and from fat cells via the leptin hor-
mone as well as from other neu-
ropeptides regarding the body’s
general status of nutrition to modu-
late food intake. Thus, food intake
regulation involves a complex
brain–body interaction. 

Effects of Eating on Brain 
Reward Function

Food restriction and weight loss have
been found to increase brain
dopamine reward response in animal
studies.3,4 In contrast, overconsump-
tion of food leads to a down-regula-
tion of dopamine D2 receptors.5 In a
study by Johnson and Kenny, rodents
were fed normal chow or cafeteria
food. Not surprisingly, the more cafe-
teria food the animals ate, the more
weight they gained. More impor-
tantly, however, the more they
gained, the fewer dopamine D2 re-
ceptors they had. This down-regula-
tion of dopamine function has also
been associated with processes as
they occur in addiction disorders, al-
though evidence of potential food
addictions has not been clearly es-
tablished. Those animal studies sug-
gest that food restriction may
sensitize brain reward pathways,
whereas excessive food intake desen-
sitizes these pathways. Earlier brain
imaging studies in humans examin-
ing obesity supported altered reward
mechanisms. These studies indicated
that obese individuals had reduced
brain response in response to food
receipt6,7 and reduced brain
dopamine receptor availability. How-
ever, studies comparing under-
weight, normal weight, and
overweight humans are scarce.8 In
animal studies, brain reward circuits
are also affected by malnutrition via
other neurotransmitters and hor-
mones, including leptin,9 ghrelin,10

glutamate,11 and opioids,12 but the
dopamine system is particularly well-
characterized.

Dopamine Circuits as a 
Target for Human Brain 
Imaging Research

Dopamine-related brain circuits are
critically associated with providing
signals regarding the presence and
amplitude of rewards. Such signals fa-
cilitate reinforcement learning and
code the value of stimuli, perhaps
even the metabolic values of food.
Furthermore, computational models
exist that allow us to test brain
dopamine-related brain activation
based on type and frequency of food
stimulus exposure. Such a model is
the prediction error model. This is a
computational theoretical framework
for reward learning that is based on
brain dopamine activation in re-
sponse to receiving expected or un-
expected reward stimuli. In short,
when we subject an individual to
conditions of receipt or omission of
expected or unexpected food stimuli,
we can study brain dopamine-associ-
ated reward pathways using brain
imaging. This particular response is
called “prediction error response” as it
is related to a computation in the
brain that compares expected and re-
ceived reward value. This model has
been studied in dopamine neurons in
basic research and adapted to human
brain imaging.13 If we then were to
apply this model to individuals with
disordered eating and abnormal
body weight and were to find differ-
ences in brain response compared
with healthy individuals, this could
provide us with information about
possible dopamine-related brain
function and may help to identify
pharmacologic interventions.

That is exactly what our investigative
team did.14 We recruited underweight
women with anorexia nervosa (AN),
healthy controls, and obese women
who all underwent functional mag-
netic resonance brain imaging (fMRI).
During fMRI the study participants
learned to associate visual cues (col-
ored shapes) with taste stimuli deliv-
ered to the mouth via tubes (sugar
solution, water, or no stimulus); at
times when the shape predicted the
sugar solution, no stimulus was deliv-
ered, and at times when no taste was

expected, sugar solution was given.
Results showed that women with AN
had higher brain response to unex-
pected taste stimuli, whereas obese
women had lower brain response to
such stimuli. These finding suggest
that hypersensitive dopamine-re-
lated brain function is present in un-
derweight individuals with AN,
whereas the opposite occurs in
obese women, consistent with the
aforementioned animal research. 

Another disorder characterized by
pathologic eating is bulimia nervosa
(BN). Bulimia nervosa has been asso-
ciated with addiction disorders15 due
to the episodic and often compulsive
bingeing on palatable foods. How-
ever, individuals with BN also typi-
cally restrict food or over-exercise
between binge-eating episodes.
There are only so many brain circuits
that process drive and motivation,
and the same neural pathways that
reinforce motivation to approach
food are also activated in response to
addictive drugs. This has led to the
hypothesis that addiction-prone indi-
viduals could become “addicted” to
food, which could include exhibiting
increased tolerance as well as reduc-
tion of dysphoria, and such behaviors
could be related to altered reward
processing. We applied the same
study protocol to our BN investiga-
tion16 as we did with AN and obese
individuals and found that the BN
group also showed reduced brain re-
sponse in insula, anteroventral stria-
tum, and frontal cortex, but not quite
as much as in the obese group. Im-
portantly, higher binge/purge fre-
quency predicted lower brain
response, supporting the notion that
eating behavior in BN has a direct ef-
fect on brain function. 

Together, these studies suggest that
dopamine-related brain function lies
on a trajectory form consisting of
heightened response in the under-
weight state, moderately lower re-
sponse in BN, and very low response
in obesity and presumably chronic
overeating. This body of research fur-
ther suggests that this type of altered
brain function could be acquired and
remits with recovery. New results
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studies on brain structure in AN that
had found lower brain volumes com-
pared with controls.19 We believe this
is due to the fact that subjects in our
studies were assessed after 1 or 2
weeks of controlled food intake,
which should have resolved effects
from acute starvation and ideally
identify regions that contribute to ED
psychopathology. A caveat is that the
findings of all these studies need to
be replicated in larger samples;
whether the left and right distinc-
tions will hold remains to be seen. We
are currently conducting a large
study funded by the National Insti-
tutes of Mental Health that tests
whether we can replicate the above
findings on brain structure and func-
tion.

Concluding Remarks

We are living in exciting times where
tools of neuroscience are providing
us increasingly with models of brain
function. At the same time, we have
access to more and more advanced
brain imaging techniques that allow
us to study the living human brain.
This will help us to bridge real-life be-
havior and brain function to deter-
mine how we can modulate brain
function by eating behavior and per-
haps support recovery from EDs with
specific meal plans that target indi-
vidual psychopathology. 

Guido K.W. Frank is an associate profes-
sor of psychiatry and neuroscience at
the University of Colorado Anschutz
Medical Campus. He is associate direc-
tor of the Eating Disorders Program at
Children’s Hospital Colorado, and
heads the Developmental Brain Re-
search Program. He has received fund-
ing from the National Institute of
Mental Health (NIMH) for the past 7
years, with currently two NIMH Re-
search Project Grant (RO1) awards for
the study the biologic domains of
youth and adults that potentially un-
derlie ED behavior.
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A Practical Approach for Developing an Iron 
Protocol for Athletes
by Shawn Hueglin, PhD, RD, CSSD 

The rigorous physical training under-
taken by athletes increases the physi-
ological demand for oxygen, as well
as increases demand on the trans-
port systems responsible for its deliv-
ery. Iron is necessary for the
production of oxygen transporters—
hemoglobin and myoglobin—and is
an essential cofactor for energy utiliz-
ing enzymes. Blood hemoglobin car-
ries oxygen from the lungs to all
bodily tissues, and myoglobin in the
muscle holds and stores oxygen for
use during exercise. Because iron
content of tissues is one of the fac-
tors that determines aerobic capacity,
it is closely linked with sport per-
formance.  

Dietetics practitioners who have the
ability to identify low serum iron lev-
els and have an established protocol
for addressing inadequacies can help
prevent declines in athletic perform-
ance. This article outlines a practical
approach for identifying and treating
iron deficiency. It should be noted
that additional micronutrients includ-
ing vitamin B12 and folate are also re-
quired for healthy red blood cell

production, and vitamin B6 is needed
for heme synthesis.

Prevalence of Inadequate
Iron Stores 

Iron deficiency anemia (IDA) is more
likely to occur in athletes than in
healthy, sedentary individuals. It has
been demonstrated that athletic
populations, especially female and
adolescent athletes, have the highest
prevalence of iron depletion.1 Preva-
lence of IDA in adult athletes is usu-
ally low (3-5%); however, National
Health and Nutrition Examination
Survey (NHANES) II data demon-
strated a much higher rate of IDA in
healthy adolescents (9-10% of girls
and 1% of boys). It is suggested that
20% to 50% of female athletes and
4% to 50% of male athletes have de-
pleted iron stores, indicating the im-
portance of dietary intervention and
blood screening protocols to prevent
anemia.2,3 Higher frequency is seen
among athletes participating in
sports such as running, triathlon,
swimming, rowing, soccer, and bas-
ketball.4 Iron depletion, if not de-
tected and treated early enough, can

develop into IDA. IDA disturbs brain
and muscle metabolism, impairs aer-
obic processes, and impacts en-
durance performance and work
capacity as well as immune response
and temperature control.2

Because iron depletion progresses
through stages, significant perform-
ance decrements can occur prior to
an athlete experiencing IDA. There-
fore, to prevent IDA it is critical to
have a screening protocol in place to
detect the early stages (see Fig. 1 for
specific stages). In the early stages of
depletion, an athlete who follows an
appropriate dose of supplemental
iron can deplete serum ferritin stores
relatively quickly (in 6-12 weeks)
compared with a lengthy recovery
time of 6 months or longer once the
IDA is reached and hemoglobin is im-
pacted. 

Symptoms of Poor 
Iron Stores

Common symptoms of depleted or
deficient iron stores include short-
ness of breath or early fatigue during
exercise, decreased motivation to



train, increased rating of perceived
exertion (RPE), decreased aerobic ca-
pacity, decreased training adaptions,
decreased time to exhaustion,
koilonychias (spoon nails), glossitis,
and dysphagia. However, deficiency
can exist without the presence of any
of these symptoms.5 Chronic fatigue
is the most common clinical symp-
tom for iron depletion, but it is a poor
indicator because it can be attributed
to many other conditions. Therefore,
the appropriate diagnosis for iron de-
pletion and anemia is via laboratory
testing.5

Identifying Athletes for
Screening

When determining which athletes
should be evaluated for iron deple-
tion through a laboratory screening,
the following risk factors should be
considered:
■ Female sex
■ Vegetarian/vegan
■ Endurance athlete (consider type
of training rather than simply sport or
event) 
■ Low overall calorie consumption
■ Low animal protein consumption
■ Blood loss (menstruation,
injury/disease, or gastrointestinal
trauma)
■ Poor absorption of iron due to in-
teractions with medication (e.g.,
antacids, anti-inflammatory agents)
■ Iron loss through sweat, feces, and
urine during periods of heavy train-
ing

Table 1 outlines steps to identify poor
iron status in a team or in individual
athlete. Finding an optimal time to
schedule screening is important but
often very challenging due to school
and team schedules as well as indi-
vidual athlete situations. It is best not
to schedule within the first few weeks
of pre-season or new training block,
right after an off-season or holiday
break, or when an athlete is just re-
turning to training after an injury or
illness. Serum ferritin is an acute
phase reactant and may be falsely el-
evated during these timeframes.
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Step 1. Request blood work 

WHO: 

■ Entire athletic team for screening

■ An athlete identified with symptoms, at higher risk, or with a history of 

iron depletion
■ A team or athlete traveling to altitude in the next 6-12 weeks for a 

competition or training camp

WHEN:
■ Blood draw should be scheduled 24 hours post-training, during a 

recovery or regeneration week, or on Monday morning following a 
weekend off from training  to ensure a rested state

WHAT:
■ Blood and urine markers include a complete blood count (CBC), serum 

ferritin, serum iron, transferrin saturation, total iron binding capacity, 
reticulocytes, and urine specific gravity (USG) 

■ Optional markers include: transferrin receptor, hepcidin
■ Questionnaire to identify factors that may influence blood markers 

(dehydration, sickness, injury, inflammation, timing and type of last 
training session, dietary restrictions, supplement/medication use, recent 
altitude exposure)

Step 2. Evaluate markers for iron deficiency (see Fig. 1 for athlete
specific cut-off values)

■ Low hemoglobin (Hg) and hematocrit (Hct)
■ Low serum ferritin (sFer)
■ Low iron saturation (% sat)
■ Low mean corpuscular volume (MCV)
■ Low serum iron (FE)
■ High transferrin or total iron-binding capacity (TIBC)

Step 3. Use a 3-pronged approach for intervention

1. Targeted nutrition education for all stages of depletion or deficiency
2. Supplemental iron recommendations for athletes in stages 1-3 (Fig. 1) 

to include dose, timing, interactions, possible symptoms, and tips for 
absorption

3. Monitor athletes at various time intervals
• Follow up 1-2 weeks after supplement recommendations are pro-
vided to ensure the athlete began supplementing and to discuss any 
side effects the athlete is experiencing (side effects 
are the most common reason for discontinuing supplementation)
• Follow up 4 weeks after education and/or supplementation to 
evaluate changes in dietary behaviors and provide positive 
reinforcement of habits
• Retest blood 8-12 weeks after initiation of supplementation to 
review improvements in hemoglobin, serum ferritin, % saturation, 
review the possibility of iron overload, and reevaluate dosing 
recommendations

Table 1. Steps to Detect Iron Depletion or Deficiency



sorption.7 This is the primary reason
for athletes discontinuing supple-
mentation. It is the practitioner’s role
to educate athletes on the potential
side effects, and scheduling a follow-
up meeting within 1 or 2 weeks of
initiating supplementation may assist
with any issues or questions. 

Type and Absorption of 
Supplemental Iron

Ferrous sulfate and ferrous gluconate
are the preferred forms of oral iron
because of availability, familiarity, and
low cost.5 Iron provided as an amino
acid chelate (e.g., ferrous bisglycinate
chelate) and polysaccharide have
shown improved bioavailability over
ferrous salts.7 However, these absorp-
tion differences appear to equalize
once a vitamin C-containing food is
consumed with the ferrous salt sup-
plement.5 It is important to consider
the recommended dose and side ef-
fects when choosing the form of iron.
Some commercially available options
contain very small amounts of iron,
making it difficult to consume the
recommended quantity. Forms that
cause fewer side effects tend to result
in better compliance. 
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Figure 1:  Stages of Iron Deficiency and Suggested Treatment Protocol

Positive Iron Balance

sFer
> 35 ug/L (W)
> 40 ug/L (M)

Supplement
Recommendation

0 - 18 mg/day
(in a multi-vitamin)

Supplement
Recommendation

25 - 65 mg/day

Supplement
Recommendation

65 - 130 mg/day

Supplement
Recommendation

100 - 150 mg/day

Stage 1
Iron Depletion

sFer
21 -  35 ug/L (W)
21 -  40 ug/L (M)

Stage 2
Iron Depletion
Erythropolesis

sFer
12 -  20 ug/L

Hb
< 12-13 g/dl (W - M)

Stage 3
Iron De!ciency Anemia

sFer
< 12 ug/L

Hb
< 12-13 g/dl (W - M)

% sat
< 16

Intervention 

Regardless of laboratory results, tar-
geted dietary education should be
provided to all athletes undergoing a
screening or having blood tested
based on symptoms or risk factors.
The best way to prevent anemia is for
the athlete to be aware of daily goals
for intake, food sources of iron (Table
2), and potential facilitators and in-
hibitors of iron absorption.

Dietary reference intakes (DRIs) for
iron6 are as follows:

Males/females (age 9-13 y): 8 mg/day
Males (age 14-18 y): 11 mg/day
Females (age 14-18 y): 14 mg/day
Males (age 18-50 y): 8 mg/day 
Females (age 18-50 y): 18 mg/day 
Vegetarians (all ages): 1.8 x DRI

NOTE: To restore iron status if stores
are depleted and/or deficient, daily
needs are much higher than the DRIs
(see dosing recommendations based
on blood values).

The two types of iron found in food
include heme and non-heme. Heme
iron is found in animal foods and is
more readily absorbed than non-

heme. Non-heme iron is found in
plant foods and is poorly absorbed
by the body. Dietary factors that in-
hibit heme iron absorption include
calcium-rich foods, tea, coffee, and
cocoa, whereas certain types of fiber
(e.g., phytates and oxalates) found in
spinach, kale, walnuts, and almonds
can inhibit the absorption of non-
heme iron. To increase absorption of
non-heme iron-containing foods,
consumption of these foods should
be combined with foods rich in vita-
min C (e.g., pineapple, orange, grape-
fruit and their juices; strawberries,
peppers, broccoli, tomato, kiwis) or a
heme iron food source. 

Iron Supplementation

The major difficulty with iron supple-
mentation is the stomach discomfort
that occurs within an hour or two of
ingestion. These symptoms vary in
proportion to the concentration of
ionizable iron in the upper gastroin-
testinal tract and can be reduced by
taking the iron with food. There are
countless commercial iron prepara-
tions that are promoted on the basis
of reduced side-effects, but any re-
duction in symptoms is invariably
due to a parallel decrease in iron ab-



Tips for Supplementation

Here are some guidelines practition-
ers can offer to athletes regarding
iron supplementation:
■ Take iron tablet with vitamin C out-
side of meal times.
■ Avoid taking iron with milk,
tea/coffee (due to tannins), high-fiber
foods such as  beans, antibiotics, and
antacids.
■ If taking a higher dose, start with a
small dose and gradually increase
over several days to avoid negative
side effects.
■ If taking a higher dose (>100 mg
elemental iron), consider taking it
every other day. 
■ Avoid taking iron within 3 hours
after training due to the potential for
exercise to inhibit iron absorption.
■ Drink plenty of fluid daily.
■ Be disciplined and take the tablets
consistently at the same time of day
for the best response.
■ Be aware of common side effects
(e.g., constipation, diarrhea, nausea,
dark stools) and discuss alternate op-
tions with a sport dietitian. 
■ For non-vegetarians, ensuring that
individuals are consuming sources of
heme iron is likely to enhance iron
status more effectively than non-

heme dietary supplements8 and
should be considered as well.

Special Considerations 
in Athletes

Hepcidin
One possible factor contributing to
the higher prevalence of iron defi-
ciency diagnoses in athletes is the
iron regulatory hormone known as
hepcidin. Hepcidin is a liver-pro-
duced peptide, which acts to regulate
iron absorption from the intestine.9

Increases in hepcidin levels usually
occur in response to inflammatory
stimuli (e.g., cytokine interleukin-6) or
elevated iron levels,10 ultimately re-
ducing dietary iron absorption from
the small intestine and reducing the
ability of macrophages to recycle iron
from erythrocytes.10 Research investi-
gating the time course of exercise-in-
duced hepcidin response shows that
the levels of this hormone peak ap-
proximately 3 to 6 hours after the
peak in interleukin-6 following an ex-
ercise bout.11 This may coincide with
consumption of an iron-rich meal or
supplemental iron. However, there is
evidence to support that low levels of
iron stores (ferritin) suppress post-ex-
ercise hepcidin, in essence overriding
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Food Sources of Heme Iron Iron (mg)

Oysters (3 oz) 7.8

Lean beef steak (3.5 oz) 3.8

Egg, whole 1.7

Lean pork/ham (3.5 oz) 1.5

Tuna, cooked (3.5 oz) 1.1

Salmon or chicken breast (3.5 oz) 0.9 - 0.8

Sources of Non-Heme Iron Iron (mg)

Fortified cereal (1 c) 4.5 - 18

Tofu, raw (½ c) 6.65

Lentils (1 c) 6.59

Oatmeal, instant (1 pkg); sport bar (1) 6.30

Kidney or garbanzo beans (1 c) 5.20 - 4.75

Black beans (1 c) 3.61

Spinach, cooked (½ c) 3.21

Table 2. Food Sources to Include in Training Meals and Snacks the response when iron stores are in
a more optimal range. Furthermore,
hepcidin is elevated in response to
high-dose supplementation with
iron. There is preliminary evidence to
support a dosing protocol every
other day to minimize this effect.12 At
this point, more research may be
needed to incorporate the potential
effects of hepcidin on dosing recom-
mendations. 

Sports Anemia
There exists a transient phenomenon
whereby iron-associated parameters
in the blood (particularly hemoglobin
and hematocrit) may fall without the
presence of a true iron depletion or
deficiency.13 This phenomenon is
called sports anemia. Typically this
occurs at the start of training and oc-
casionally during periods of intense
training when blood volume in-
creases disproportionately and is
nonresponsive to supplementation. It
is therefore important for practition-
ers to understand the effects of re-
cent training history on blood
parameters and to take into consider-
ation all indicators before deciding
on whether supplementation is war-
ranted.

Iron Overload
Given there is no passive excretory
mechanism of iron, it is easily accu-
mulated when dietary iron intake is
chronically elevated.14 Other reasons
for iron overload include heredity; in-
effective erythropoiesis or liver dys-
function; chronic inflammation; and
malignancies. Hence, it is important
to screen for athletes who have ele-
vations in serum ferritin because
many athletes consume a diet rich in
animal protein as well as various
sport foods (e.g., bars, recovery milks,
recover powders) fortified with iron. 

Shawn Hueglin, PhD, RD, CSSD, is a sen-
ior sport dietitian with the United
States Olympic Committee, Chula Vista
Olympic Training Center, Chula Vista,
CA. The author would like to extend a
special acknowledgement to Jen Ket-
terly, director of sports nutrition at Uni-
versity of Georgia, for her consultation
and contribution to the protocol devel-
opment.



production of erosive acids. Con-
versely, whole fruits and vegetables
that contain starches and sugars have
been linked with low levels of caries,
indicating that added sugars may be
key the culprit.2

Other foods may also counteract bac-
terial growth in the mouth. Some evi-
dence suggests that cheese and
other calcium-rich dairy foods buffer
against pH change and have a bacte-
riostatic effect.3 Specifically, the milk-
derived biopeptides
caseinophosphopeptide (CPP) and
glucomacropeptide (GMP) combat
bacterial proliferation.4 These biopep-
tides act to inhibit growth of specific
cariogenic bacterial species. CPP has
the additional role of combining with

Foods can hurt or heal, and the
mouth is no exception to these sim-
ple but powerful effects of diet on
health. Beyond hygiene practices, the
foods and beverages consumed can
promote either health or disease in
the oral cavity. Surveying the re-
search literature yields a variety of
nutrition and dental health studies,
some even interventional in nature.
These studies emphasize that the
consumption of food and beverages
impacts oral health in multiple ways,
both in the long and short term. 

This article discusses the multifac-
eted role of nutrition on the structure
and environment of the oral cavity as
well as on health-related metabolic
cascades, and examines the unique
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practices of some individuals that
confer specific benefits and detri-
ments.

Direct Impact in the 
Oral Cavity

Prior to swallowing, the physical pres-
ence of food and beverages in the
oral cavity stimulates environmental
change, impacting bacterial prolifera-
tion, acidity, and salivary flow. Con-
sumption of sugar-sweetened
beverages and simple carbohydrate
foods feeds bacterial growth, altering
pH in the oral cavity and causing ero-
sion of enamel.1 Carbohydrate foods,
including but not limited to those
that are “sticky,” can adhere to teeth
and gums and stimulate bacterial

The Multifaceted Relationship Between Nutrition
and Dental Health
by Michelle Zitt, MS, RD, and Elizabeth Broad, PhD
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amorphous calcium phosphate on
the surface of teeth to form nan-
oclusters, which forms a reservoir of
calcium and phosphate ions that can
be utilized to buffer plaque pH and
remineralize tooth enamel.4 Foods
with high fiber content can also phys-
ically impact the oral cavity by help-
ing to brush away plaque and food
materials that would otherwise re-
side on surfaces. These examples in-
dicate that whole foods can not only
deliver nutrients, but also can act in
unique physical ways to promote or
damage dental health.

Structural Aspects

Appropriate nutrition supplies the
materials necessary for the develop-
ment and maintenance of the oral
cavity and its components. This re-
quires the digestion, absorption, and
allocation of nutrients to protect and
repair dental architecture as cells turn
over and as damage occurs. Recent
reviews have summarized some po-
tential roles that nutrients play in
maintaining a healthy oral cavity.5-7

Dietary protein is necessary for the
formation, maintenance, and repair of
soft tissue in the oral cavity, including
the dentin, cementum, maxilla,
mandible, and the periodontal liga-
ment. Vitamin C and vitamin A,
among other nutrients, are essential
for the construction of collagen,
which is a primary component of the
soft tissue of the mouth. Sufficient in-
take of some B vitamins promotes
soft tissue health, as evidenced by
damage to the tongue, lips, and ulcer-
ation of the gums in deficiency
states. Besides soft tissue, the teeth
and jawbone require nutrients spe-
cific to bone health, including vita-
min D, calcium, magnesium, vitamin
K, boron, and fluoride. Deficiencies in
many of these nutrients can manifest
as diminished ability to recover from
injury or infection and damage to the
physical structures of the mouth. De-
ficiency of niacin, riboflavin, iron, and
vitamin B6 can result in cheilosis and
angular fissures of the lips, as well as
damage to the tongue in the form of
glossitis, filiform papillary atrophy,
and discoloration. Inadequate vita-
min C can cause damage to the gin-

giva including tissue deterioration,
bleeding, and redness. These exam-
ples illustrate the diminished ability
to maintain and rebuild the oral cav-
ity components caused by inade-
quate nutrition, which may lead to
tooth erosion and periodontal dis-
ease, the most prevalent oral infec-
tious diseases.3

Metabolic Impacts

Food and beverages impact meta-
bolic and chemical cascades that
modulate inflammation, infection,
and immunity, all of which affect the
mouth and the entire body. Beyond
its structural role, dietary protein is
necessary to produce salivary de-
fense proteins such as lysozyme,
which combats bacterial prolifera-
tion.8 Sufficient protein is also imper-
ative for proper systemic immune
response, because it provides a
source of amino acids that can be uti-
lized to create the active components
of the immune system.9 These amino
acids are involved in the production
and function of immune proteins
such as lymphocytes, macrophages,
antibodies, and cytokines, and also
act as regulators of the metabolic
pathways of the immune response.
While all of the amino acids are uti-
lized in the immune system, gluta-
mine, arginine, and cysteine have
been shown to have particularly ben-
eficial effects on immune status.9

The complex processes involved in
inflammation and immunity are pro-
moted by a number of other nutri-
ents, including omega-3 fatty acids,
vitamin A, zinc, copper, and the an-
tioxidant activities of vitamins C, E,
and other nutrients.7 Whole food di-
etary interventions have also been
assessed for impact on periodontal
health. One pilot study administered
a high-fiber, low-fat diet to high-risk
subjects and found improvements in
tooth and gum health, weight param-
eters, hemoglobin A1c, and high-sen-
sitivity C-reactive protein levels.10 The
researchers hypothesized that the in-
tervention diet improved post-pran-
dial glucose excursion, cytokine
regulation, and decreased inflamma-
tion. Another study indicated that

vegetarianism may confer oral health
benefits, with vegetarian study par-
ticipants exhibiting significantly
fewer signs of inflammation and peri-
odontal damage than non-vegetar-
ian counterparts.11 While these
participants may have had a healthier
overall lifestyle, some of the effect
may be attributed to the higher fiber
content and lower inflammatory
properties of this type of diet. It is evi-
dent that dietary counseling to in-
crease nutrient and fiber content
from whole foods may help to pre-
vent periodontal disease while pro-
moting overall health.

Unique Aspects in Athletes

Hydration
Hydration not only protects overall
physiological function, but it also en-
sures sufficient saliva production in
the mouth. Saliva is necessary for oral
health for a number of reasons, one
of which being the delivery of sali-
vary defense proteins, as previously
discussed. A basic function of saliva is
also to flush away debris from food
and beverages to prevent bacterial
proliferation. It also functions to
maintain pH balance in the mouth by
washing away acids, bacterial plaque,
and metabolites.12 Furthermore, sali-
vary secretions contain bicarbonate
ions that neutralize acids, and also
contain phosphate and calcium that
remineralize teeth.12 Researchers hy-
pothesize that dehydration may be a
risk factor for periodontal disease;
athletes may be especially impacted
by this, as the body decreases the
flow of saliva in the mouth in re-
sponse to intense exercise.13 Further-
more, athletes often function in a
state of mild dehydration due to fluid
loss via sweat, which may exaggerate
the decrease in salivary flow.14 Rehy-
dration is essential and requires pre-
ventive measures and active
consumption throughout the course
of training and competition. Water, in
particular, is best for oral health, be-
cause it promotes saliva production
and rinses the teeth and mouth with-
out altering pH or stimulating bacter-
ial growth.1



Carbohydrates
Athletes use carbohydrate-based
sports drinks, gels, and gummies to
rehydrate and replenish electrolytes
and glucose lost during exercise.
Some athletes even use carbohydrate
beverages as a mouth rinse to im-
prove performance. Research indi-
cates that the presence of
carbohydrate in the mouth signals to
the brain that sufficient energy is
present to engage in high-intensity
exercise, even when the food or bev-
erage is not actually swallowed.15

These practices can be highly effec-
tive for exercise performance, but
they can also have a negative impact
on oral health. Although carbohy-
drate foods and beverages made for
athletes are essential tools in sports
nutrition, they are cariogenic and
often highly acidic and rich in added
sugars. Use of mouth guards for den-
tal protection can also prolong expo-
sure of the teeth and gums to
residual sugars. To combat these is-
sues, athletes can use water to rinse
the mouth and mouth guards, espe-
cially after eating or drinking carbo-
hydrate foods. It is also important to
ensure that athletes are using these
products appropriately, and only
when it is likely to benefit training
and performance. After training or
competition, athletes can take the
extra step of brushing with fluoride
toothpaste to scrub away any sugars
hiding between teeth or along the
gum-line. Keeping oral hygiene sup-
plies handy can encourage good
habits.1

Conclusion

The connection between nutrition
and oral health is often underesti-
mated, but evidence supports that
diet and hydration status are critical
components of oral health. As re-
search in this area continues to illus-
trate the association between
nutrition and oral health, it is the job
of registered dietitians to extend and
work alongside dentists to promote
optimal health among varied popula-
tions. Whether counseling athletes,
the general population interested in

wellness, or individuals suffering from
periodontal disease, dietitians can
root their practice in research evi-
dence to ensure the viability of their
nutrition interventions. 

Michelle Zitt, MS, RD, is the FitLife &
WorkStrong registered dietitian in the
University of California, San Diego
Recreation Department. Elizabeth
Broad, PhD, is a senior sports dietitian
for the United States Olympic Commit-
tee.
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by Eve Pearson, MBA, RD, CSSD 

FromThe Chair

■ We’ve been in conversation with most of the other 
DPGs that practice in the wellness space, and SCAN will 
define what area of wellness our members want us to 
“own.”  We will then center our efforts around these 
needs because wellness is such a vast space. 

■ We will start offering more training and resources in the 
areas of sports nutrition that include recreational 
athletes.  You’ll even begin to see this in the upcoming 
sixth edition of our  sports nutrition manual. 

■ Our annual Symposium will continue, and we’ll return to 
the Southeast in 2017.

■� We will firm up some new and existing relationships and 
partnerships with key organizations that will continue to 
help us be seen as the nutrition experts.

And this is just the beginning of a very exciting time for
SCAN!  On a last note, I want to formally thank four amazing
SCAN leaders who went above and beyond and put in
countless hours to effect a smooth management transition:
Carol Lapin, Jean Storlie, Mark Hoeston, and Karen Collins.  It’s
been an honor to work with such a dynamic and committed
team to find the best of the best for SCAN.  

As this is my last message as SCAN chair before I pass the
baton to your incoming chair, Karen Collins, I am pleased to
say that I can only see great things for SCAN in the future.
See you soon in Portland for our 2016 Annual Symposium! 

“You don’t have to see the whole staircase, just take the first
step.” – Martin Luther King, Jr.

So many wonderful things have happened with SCAN
since you received your last editon of PULSE that I can’t
imagine a better quote than the one above. Martin Luther
King, Jr.’s words couldn’t be more accurate.  As the chair of
SCAN, I have complete confidence we are doing great
things as an organization to ensure a bright future for
SCAN.

As I hope you’ve read in a January e-blast, SCAN recently
hired Capitol Hill Management Services, Inc. to manage
SCAN. The firm specializes in association management.
After multiple interviews and many discussions, your Exec-
utive Committee believes a management company was a
necessary step to take SCAN to the next level. Serving as an
important guide will be a robust strategic plan that you will
begin to see unfold over the next three years.  Sara-Becca
Smith is our new SCAN executive director, and she brings
with her a support staff like we’ve never experienced. Your
SCAN leaders are excited to continue to move SCAN for-
ward as the Academy’s largest dietetic practice group
(DPG).  We were very fortunate that our previous executive
director and staff helped put SCAN in such a good place
with many programs and systems to ensure we’re function-
ing more efficiently as an organization.

As part of the new strategic plan, here are some early initia-
tives you can expect:

■ We will develop a formal annual education plan to 
ensure that our members are gaining the resources, 
continuing education, and training they seek.  

Taking Steps to Ensure a Bright Future for SCAN

Conference Highlights

2015 Food & Nutrition
Conference & Expo™

(FNCE®)
October 3-6, 2015
Nashville, TN

For those who attended the 2015
Academy Food & Nutrition Confer-
ence & Expo™ (FNCE®) in Nashville,
TN, you noticed an educational track
devoted to Nutrition for Sports, Per-

formance, and Fitness. Every day at
FNCE®, SCAN members and other at-
tendees could choose sessions of
professional interest, including infor-
mation on pediatric sports nutrition,
nutrition therapies for sports injuries,
the female athlete, the Paleo diet, nu-
trition services on a budget, interpre-
tation of blood chemistry for elite
athletes, supplements, training tables,
and more. The sessions were planned

with the Academy of Nutrition and
Dietetics Committee for Professional
Development, in collaboration with a
committee of SCAN members. In ad-
dition, the exhibit hall had an area
devoted to sports nutrition products.  

Following are a few highlights from
the sessions. Recorded versions are
available for purchase at www.starli-
braries.com/fnce.
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The Young Female Athlete:
Medicine and Physiology

Albert Hergenroeder MD, of Baylor
College of Medicine, delved into the
whys and hows of working with
young athletes with the female ath-
lete triad (the constellation of amen-
orrhea, stress fractures and eating
disorders). Here are a few key points:
■ The definition of amenorrhea is
“absence of three consecutive men-
strual periods.” To determine the
presence of amenorrhea, ask your
clients: When was your last menstrual
period? When was the previous one
before that? How many periods have
you had in the past 12 months?
■ Inadequate calorie intake affects
hormones within 24 hours, and
chronic energy deficiency affects
every organ in the body, not just the
reproductive system and bones.
■ Many hormonal changes (includ-
ing luteinizing hormone and follicle
stimulating hormone) occur at night,
so getting adequate sleep is very im-
portant for all teens, athletes in-
cluded, to allow normal growth and
development. Too many teen athletes
are too busy training and doing
homework; sleep deprivation is com-
mon.
■ Only about 1% of female athletes
have all three components of the
triad, but about 25% have two com-
ponents. Practitioners need to care-
fully address each component. Some
athletes may have regular menses
but have low heart rate, low body
temperature, and stress fractures;
they need an intervention to reverse
the energy drain.
■ Reduced thyroid function occurs
with energy deficit, but thyroid func-
tion returns to normal quickly if posi-
tive energy balance is restored. 
■ Most girls get their first period
(menarche) at about age 12.5, but the
age of menarche is influenced by ge-
netics (i.e., her mother was a “late
bloomer”) and energy availability.
Menarche for ballet dancers and
gymnasts is commonly delayed for a
year or two.
■ Delayed menarche is associated
with reduced bone mineral density;
bones need estrogen to absorb cal-

cium and build density. Most bone is
laid down during ages 11 to 14 in
girls. Hence, the goal is to maximize
bone density before age 17, after
which “the door closes” and bone ac-
cretion slows dramatically, despite
supposed “bone-building exercise.” 
■ Optimal bone health as a teen is
likely to reduce the risk of stress frac-
tures in the short term, and reduce
the risk of osteoporosis in the long
term.
■ Calcium intake accounts for only
5% of bone mineral density by the
time a female reaches adulthood. Ge-
netics accounts for 60% to 80% of
peak bone mass.
■ Calcium supplements are ineffec-
tive without adequate estrogen, and
they offer a false sense of security.
Lifting weights is unlikely to build
bone if estrogen is deficient.
■ An athlete who has had one stress
fracture is at high risk of getting an-
other one. Other risk factors include
body mass index less than 19 and
onset of menses after 15 years of age.
■ Signs of energy deficit include
slow heart rate (<40 BPM), low body
temperature (cold hands and feet),
low blood pressure (dizziness), and
constipation (not due to lack of fiber
but rather to a poorly fueled muscle-
promoting peristalsis in the intestinal
tract).
■ One way for an athlete with mild
malnutrition to reverse the energy
deficit is to cut back on weekly train-
ing by at least 25% (e.g., reduce 20 h
of training per week to 15 h per
week) and add at least 200 kcal to
500 kcal per day. This may require ad-
dressing anxiety, obsessive compul-
sive disorder, and other psychological
barriers if the athlete is not able to
implement this plan. 
■ The use of estrogen replacement
(preferably using a transdermal patch
rather than the birth control pill) is
controversial, yet it is something that
should be discussed with the physi-
cian during their treatment, espe-
cially as the amenorrhea approaches
one year. The best mechanism to re-
cover lost bone is to reverse the en-
ergy deficit.

Sports Injuries and Nutrition
Therapies: Good, Better, Best

In a session presented by Roberta
Anding, MS, RD, CSSD, CDE, and Hope
Barkoukis, PhD, RD, and moderated
by Jacqueline Berning, PhD, RD, the
speakers noted that while some in-
juries are visible, what gets seen is
just the tip of the iceberg. Inside the
body, the stress response in addition
to inflammation from the injury is
creating havoc. If the person is not
eating, healing is delayed. Some key
points regarding repair of sports in-
juries include:
■ With stress, the body becomes hy-
permetabolic and the resting meta-
bolic rate increases, often at the
expense of muscle catabolism.  Pro-
tein needs are high and, depending
on the extent of the injury/surgical
procedure, the protein requirement
can be up to 2 g/kg/day.
■ The Cunningham equation (which
uses fat-free mass) can be good for
estimating energy needs for injured
athletes to help them consume the
appropriate amount of calories.
■ Pain medications can lead to con-
stipation and loss of appetite. Offer-
ing nutritious liquids can be an
accepted way to boost energy intake. 
■ Athletes who have had their body
fat measured pre-trauma can have a
baseline from which to assess injury-
related muscle loss. A general rule of
thumb is for every day in bed, the
athlete will need 2 days to recover.
■ Muscle and bone are “married.” Im-
mobility can lead to loss of both
bone and muscle.
■ Sports dietitians should create an
injury protocol to assess energy
needs and plan meals that are ac-
cepted by the athlete and contain ad-
equate protein, carbohydrate, and
omega-3 fats.

Beyond Clinical Reference
Ranges: Interpreting 
Hematology Reports

Alicia Kendig, MS, RD, CSSD, USOC
Senior Sports Dietitian in Colorado
Springs, explained how blood chem-
istry tests are used as an educational
and diagnostic tool with U.S. Olympic
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athletes. While some tests assess gen-
eral health (e.g., lipid panels meas-
ured once a year), other tests assess
performance issues, such as fatigue.
Kendig divided the tests into five cat-
egories:
■ Nutrition markers of general
health (Chem- Screen® Panel, com-
plete blood count, lipid panel)
■ Oxygen carrying nutrients (iron
markers, folic acid, vitamin B-12)
■ Bone-building nutrients (vitamin
D) 
■ Hormone status nutrients (sex hor-
mones, thyroid panel)
■ Exercise training load adaptations
(creatine kinase, cortisol) 

Kendrig discussed the following: 
■ It is important to establish athlete-
specific ranges and tracking changes
that occur throughout the season.
Blood test results that fall within clini-
cal reference ranges will not always
tell the whole story. 
■ Getting athletes to have the blood
test done can be challenging due to

travel and training schedules, given
the test may require the athlete to be
fasted and well-hydrated. 
■ Blood tests should be ordered
along with urine specific gravity to
determine level of hydration.
■ Athletes with anemia should be
retested 6 to 8 weeks after starting
iron supplementation. Because iron
supplements can be constipating,
Kendrig suggested using 65 mg of el-
emental iron in the form of ferrous
sulfate.
■ The desired range for vitamin D is
at least 40 ng/dL, with serum levels
commonly higher during the sum-
mer and fall.
■ Low levels of sex hormones can be
a red flag for inadequate energy
availability. In a French study1 refer-
enced by an International Olympic
Committee consensus statement on
relative energy deficiency in sports
(RED-S), a surprising 50% of elite cy-
clists met the criteria for RED-S. 
■ Creatine kinase, a marker of muscle
damage, can range between 30

ug/dL to 145 ug/dL, depending on
the intensity of training.
■ Cortisol can be a marker of over-
training and under-recovery. High
cortisol levels can indicate anxiety—
and perhaps indicate the need to
work with a sports psychologist. 
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Conference Highlights editor Nancy
Clark, MS, RD, CSSD, has a private prac-
tice in the Boston area, where she coun-
sels both casual exercisers and
competitive athletes. She is team nutri-
tionist for the Boston Red Sox and au-
thor of the best-selling Nancy Clark’s
Sports Nutrition Guidebook. For more
information, visit www.NancyClarkRD.
com.

Reviews

No Sweat
Michelle Segar, PhD
American Management Association,
1601 Broadway New York, NY 10019
800/250-5308;
www.amacombooks.org
2015, softcover, 244 pp, $16.95
ISBN 978-0-8144-3485-7

Popular media has placed an extraor-
dinary emphasis on fitness. Many in-
dividuals seek fitness either for health
reasons or pure esthetics, but a huge
number of them find their ventures
short-lived. Michelle Segar addresses
these failures encountered by many
people and attributes such circum-
stances to the individuals’ interpreta-
tions of what is the right way to
exercise.

The author’s overall message is that
physical activity should not feel as if

it’s a chore; rather, it should be enjoy-
able and feel like a gift. She defines
exercise as any movement regardless
of duration or intensity. This includes
exercising for 10 minutes and not
sweating. Segar walks the reader
through her four-point program that
engages the reader by presenting
ample questions and surveys
throughout the text, leading the
reader to reflect on his or her per-
sonal experiences with physical activ-
ity. The program is quite interactive
and requires many answers to be
noted and reevaluated later. Illustra-
tions are reflective to the text, thus
providing more clarity to the author’s
message. In addition, each chapter
ends in a bulleted recap that also aids
in the effectiveness of getting points
across to the reader. This process
aims to assist the reader in designing
his or her own plan that will be enjoy-
able—and thus sustainable. 

Although the book seems to serve
more as a self-help guide for individ-
uals in search of personal wellness,
health professionals may neverthe-
less benefit from the text. Those not
familiar with motivational interview
techniques may find some of the ex-
ercises in this book to be useful in
working with clients facing the same
struggles regarding fitness. 

Michelle Segar has a doctorate in
psychology, a master’s degree in
health behavior/health education
(MPH), and a master’s degree in kine-
siology (MS) from the University of
Michigan. 

Reviewed by Nick Biase, RDN, nutrition
consultant for Body Comp Inc, in San
Diego, CA. 



Egg Consumption and 
Type 2 Diabetes
Fuller N, Caterson I, Sainsbury A, et al.
The effect of a high-egg diet on car-
diovascular risk factors in people with
type 2 diabetes: the Diabetes and
Egg (DIABEGG) study - a 3 mo ran-
domized control trial. Am J Clin Nutr.
2015;101:705-713. 

Recommended egg consumption has
been limited, given the high choles-
terol content of eggs (~185 mg/egg).
The 2010 Dietary Guidelines for
Americans limits dietary cholesterol
to 300 mg daily; however, the 2015
Guidelines state there is no relation-
ship between dietary cholesterol
consumption and blood cholesterol
levels. Individuals with type 2 dia-
betes (T2D) are at increased risk for
cardiovascular disease (CVD). This
study examined whether participants
with prediabetes or T2D consuming a
high-egg diet (2 eggs/d for 6 wk)
compared with those on a low-egg
diet (<2 eggs/wk) experienced ad-
verse outcomes on lipid profiles, es-
pecially high-density lipoprotein
(HDL) cholesterol levels. This 12-week
prospective, randomized controlled
study included 140 participants. Diets
were matched for energy and
macronutrient content. Participants
maintained food diaries and were en-
couraged to replace saturated fats
with monounsaturated fats (MUFAs)
and polyunsaturated fats (PUFAs).  No
correlation was found between a
high-egg diet and adverse outcomes
on lipid profiles; there were no signifi-
cant differences between groups in
total or LDL cholesterol, triglycerides,
apolipoprotein B, or fasting blood
glucose from screening to 3 months.
Although not statistically significant,
there was a trend towards increased
HDL cholesterol in the high-egg diet
group (P=.07). Saturated fat intake
significantly decreased and MUFA
and PUFA intakes significantly in-
creased in both groups. The results
support eggs as an appropriate food
choice for individuals with T2D, par-

ticularly when dietary MUFA and
PUFA are increased. Like all foods,
eggs should be consumed in moder-
ation as part of a balanced diet. Fund-
ing for the study was provided by the
Australian Egg Corporation.

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

Enhanced Cognitive 
Behavior Therapy (CBT-E)
and Eating Disorders 
Treatment
Fairburn CG, Bailey-Straebler S, Bas-
den S, et al. Transdiagnostic compari-
son of enhanced cognitive behaviour
therapy (CBT-E) and interpersonal
psychotherapy in the treatment of
eating disorders. Behav Res Ther.
2015;70:64-71.

Interpersonal psychotherapy (IPT)
has long been a leading treatment of
eating disorders (ED). In recent years,
however, the transdiagnostic nature
of enhanced cognitive behavior ther-
apy (CBT-E) has gained increasing at-
tention. This study examined the
treatment effectiveness of CBT-E
compared with IPT, and included 130
referred patients with an eating dis-
order. Participants were between the
ages 18 and 65 and had a body mass
index between 17.5 and 40. In this
randomized control trial, each patient
was selected to receive CBT-E or IPT
treatment. Patients met with a spe-
cially trained therapist once a week
for 20 weeks and met once more for a
60-week post-treatment follow-up. At
the end of treatment, 38 of 58
(65.5%) CBT-E patients reported re-
mission and 20 of 60 (33.3%) IPT pa-
tients reported remission (P<.001).
Only 118 participants completed the
entire study. By the 60-week post-
treatment follow-up, 28 of 40 CBT-E
patients (70%) and 23 of 46 IPT pa-
tients (49%) were in remission

(P=.028). These results are supported
by previous research. Researchers
concluded that while both treatment
methods saw positive rates of remis-
sion and decreased levels of psy-
chopathology, CBT-E patients had a
higher and faster rate of remission
than their IPT counterparts. The re-
sults from this study suggest that
CBT-E may be preferred over IPT for
the treatment of eating disorders.

Summarized by Ginny Brodd, under-
graduate student, Department of Exer-
cise and Sport Science, University of
North Carolina-Chapel Hill, Chapel Hill,
NC.

Fluid Replacement and 
Cognitive Performance
Wittbrodt MT, Millard-Stafford M,
Sherman RA, Cheatham CC. Fluid re-
placement attenuates physiological
strain resulting from mild hypohydra-
tion without impacting cognitive
performance. Int J Sport Nutr Exerc
Metab. 2015;25:439-447.

It has been well documented that
losing more than 2% of body mass
(BM) through dehydration can impair
performance and several other physi-
ological functions, but recent re-
search has found that mild
hypohydration and less than 2% BM
loss combined with heat stress de-
creases both physical and mental
performance. The purpose of this
study was to evaluate the impact of
exercise-induced mild hypohydration
on physiological and cognitive per-
formance following exercise-heat
stress (EHS) and determine whether
fluids ingested ad libitum (AL) or
matched to replace sweat losses (FR)
could attenuate these effects.  In this
crossover study, 12 recreationally-ac-
tive males cycled for 50 minutes at
approximately 60% VO2peak in a hot
room (32° C) under three fluid re-
placement conditions each separated
by 1 week: no fluid (NF), AL, and FR. A
cognitive test battery containing five
tests was completed pre- and post-
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exercise under temperate conditions.
Hypohydration following EHS was
greater with NF than AL and FR
(P<.001) but similar between AL and
FR (NF=-1.5 ± 0.6%, AL=-0.3 ± 0.8%,
FR=-0.1 ± 0.3% BM loss). Conse-
quently, heart rate (+16 and +19
beats per minute), core temperature
(+ 0.4 and +0.5 °C), and physiological
strain (+1.3 and +1.4) were signifi-
cantly higher with NF compared with
AL and FR (P<.05), but were similar
between AL and FR. Cognitive per-
formance measured by response
time and accuracy was not affected
by fluid status. However, post-EHS
mean response time was 3.8% faster
for letter-digit recognition and 7.1%
faster for pattern comparison, while
trail-making accuracy was decreased
post-EHS (-1.2 ± 1.4%). In summary,
this study found that reducing mild
hypohydration through AL or FR ef-
fectively minimized physiological
performance decrements in recre-
ational athletes. Furthermore, cogni-
tive performance was not negatively
affected by mild hypohydration in-
duced by EHS. These study results
support the importance of fluid re-
placement for reducing physiological
strain associated with hypohydration.
Funding for this study was partially
provided by a Western Michigan Uni-
versity Graduate Student Research
Fund grant.

Summarized by Natalie Norris, 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. 

Fast Food and Glycogen 
Recovery
Cramer MJ, Dumke CL, Hailes WS,
Cuddy JS, Ruby BC. Postexercise
glycogen recovery and exercise per-
formance is not significantly different
between fast food and sport supple-
ments. Int J Sport Nutr Exerc Metab.
2015;25:448-455.

After a glycogen-depleting bout of
exercise, dietary carbohydrate is
needed to replenish muscle glycogen
stores. Given the wide availability of
fast food chains and the low cost of

their menu items, this study was un-
dertaken to determine whether com-
monplace menu items at fast food
restaurants (FF) could provide ade-
quate macronutrient needs to restore
muscle glycogen in a similar manner
to commonly used sport supplement
products (SS). In this randomized
crossover study, 11 recreationally ac-
tive males completed two 90-minute
glycogen-depleting cycle ergometer
exercise trials (10 min warmup at
55% Wmax + 10 2-min intervals at
80% Wmax + 4-min at 50% Wmax + 8
min at 60% Wmax +12 min at
50%Wmax) 7 days apart followed by
either SS or FF at hour 0 and hour 2
of recovery. SS and FF were equiva-
lent in macronutrient composition
(1.54 ± 0.27, 0.24 ± 0.04, and 0.18 ±
0.03 g·kg-1 for carbohydrate, fat, and
protein, respectively). Muscle biopsies
were taken at hour 0 and hour 4 of
recovery to measure glycogen; blood
samples were drawn throughout re-
covery to measure glucose, insulin,
and blood lipids; and a visual analog
scale was used to measure hunger,
fullness, sickness, and stomach dis-
comfort. At hour 4 of recovery, partic-
ipants performed a 20-km time trial
(TT) on a cycle ergometer. Post-exer-
cise glycogen increased significantly
from 0 to 4 hour recovery (P<.05), but
there was no difference between SS
and FF trials (6.9 ± 1.7 and 7.9 ± 2.4
mmol·kg wet weight- 1·hr-1 for SS
and FF, respectively). Blood glucose
levels, serum insulin concentrations,
and blood lipids were also not signifi-
cantly different between trials. The TT
performance was equivalent be-
tween trials (34.1 ± 1.8 and 34.3 ± 1.7
min for SS and FF, respectively) as
were the visual analog questionnaire
responses. The results from this study
suggest that fast food sources
matched isoenergetically to sport
supplement products can provide
muscle recovery needs and may be a
convenient option for some athletes.  

Summarized by Rebecca Moore, 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.

NotablesSCAN

■ Dawn Jackson Blatner, RDN,
CSSD,was featured on ABC’s “My
Diet is Better Than Yours.“ On the
show, her Superfood Swap Diet won
the competition when her contestant
lost a greater percentage of weight
over the 14-week diet period. Dawn
also consults for the Chicago Cubs. 

■ Barbara Millen, DrPh, RD, served
as the chair of the Dietary Guidelines
Advisory Committee. The recently re-
leased 2015 Dietary Guidelines for
Americans were based on the report
submitted by the committee to the
United States Department of Agricul-
ture as well as the Department of
Health and Human Services. Three
other dietitians also served on the
committee under Millen’s leadership
including Mary Story, PhD, RD, Anna
Maria Siega-Riz, PhD, RD, and Marian
Neuhauser, PhD, RD, who will be
speaking about the Dietary Guide-
lines at the 2016 SCAN Symposium. 

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@
purdue.edu

Call for Abstractors for
“Research Digest”

You can contribute to PULSE’s
“Research Digest” by volun-
teering to abstract a recently
published study on any of
SCAN’s practice areas: nutrition
for sports and physical activity,
cardiovascular health, wellness,
and disordered eating and
eating disorders. For details on
this opportunity, contact Kary
Woodruff, MS, RD, CSSD, co-editor
of “Research Digest,” at
kary.woodruff@health.utah.edu.
Become a contributor to PULSE!
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■ News from Wellness/
Cardiovascular RDs Subunit
Here’s an update on developments
from the Wellness/CV RDs:

• Wellness/CV Sessions at the SCAN
Symposium. Don’t miss these ses-
sions from the Wellness/CV subunit,
slated for the upcoming Annual
SCAN Symposium: 1) “The 2015 Di-
etary Guidelines Scientific Report:
What Is the Newest Evidence for Nu-
trition and Cardiovascular Health?”
presented by Marian Neuhouser, PhD,
RD; 2) “Sensory Savviness: Nutrition
and Health Benefits for a Flavorful
Lifestyle,” presented by Annette Hot-
tenstein, MS, RDN; and 3) a two-part
session on promoting personal and
environmental health through active
transportation and sustainable agri-
cultural practices, presented by Nana
Meyer, PhD, RD and Janet Rankin,
PhD. Also, come meet your colleagues
at the Wellness/CV RDs subunit meet-
ing! For all Symposium details, visit
www.scandpg.org/2016-sympo-
sium/. 

• CV Reimbursement. The Well-
ness/CV RDs subunit is monitoring
updates and trends relating to car-
diovascular reimbursement, and will
send up-to-date information to 
members in future newsletters and
webinars.

• Volunteer Opportunities.We are
always looking for members who are
willing to contribute their time and
expertise by writing for the newslet-
ter, reviewing webinars, or assisting
with wellness- and CV-related social
media posts. Please reach out to our
volunteer coordinator Sara Vine
(sara.vine@gmail.com) if you would
like to get involved.

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

• Next CSSD Exam Windows. The

next exam dates are July 11-29, 2016;
postmark deadlines are April 22
through May 31, 2016.  Application
fee rises with each postmark dead-
line closer to the exam; for details go
to www.cdrnet.org.  Check out the
20-minute webinar, CSSD: Prepare
Yourself and Succeed! The webinar
can be accessed under “Sports Nutri-
tion Information” at
www.scandpg.org. Click on “Become
a CSSD.”

• Students, Take Note! Consider
earning a graduate degree in a sports
nutrition-focused program. You’ll find
information on this at www.scan-
dpg.org/sports-nutrition-education-
programs/. Also, be sure to view the
latest interviews from the “SCAN Stu-
dent Corner” at www.scandpg.org.

• 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 impor-
tant role in the health and perform-
ance of athletes. If you have ideas to
share, contact Jen Doane, MS, RD,
CSSD, at jdoane@anwnutrition.com; 
2) Athletes and the Arts (AATA):
This initiative of the American Col-
lege of Sports Medicine (ACSM) and
other organizations focuses on link-
ing the sport athlete and
musician/performing artist commu-
nities through collaborative ex-
change and application of wellness,
training, and performance research
and initiatives. Visit www.athlete-
sandthearts.com and let SCAN and
AATA know if you’re working with
performance athletes; and 3) PINES:
Featured at the upcoming 2016
ACSM Annual Meeting in late spring
will be a great pre-symposium ses-
sion presented by PINES (Profession-
als in Nutrition for Exercise and
Sport), “Ten Questions, Ten Experts:
Diet, Exercise & Appetite” on May 31,

followed by the PINES Reception. 

• SD-USA Is Connected! Don’t miss
an easy way to keep up with the lat-
est in sports nutrition: Follow SD-USA
on Twitter at our new handle
@SportsDietetics, and link to our re-
named profile page at
http://twitter.com/SportsDietetics.

• Fact Sheets. Stay tuned—we’re
currently reviewing and updating
many of our fact sheets.

• Don’t Miss This Webinar. SD-USA’s
latest evidence-based webinar is
Treating the Injured Athlete: Nutrition
Strategies to Promote Healing and Re-
covery, offering 1 CPEU. For access, go
to www.scandpg.org/store/
default.aspx?search=Webinars. 

• Sports Nutrition Care Manual®

(SNCM). The Academy’s online SNCM
contains research-based nutrition in-
formation written by authors who are
CSSDs. The price is $75 for Academy
members. Preview the manual and
selected pages at http://sports.nutri-
tioncaremanual.org/.

■ News from DEED Subunit
As always, to learn more about the
Disordered Eating & Eating Disorders
(DEED) subunit and nutrition re-
sources, visit the DEED pages on the
SCAN Web site (www.scandpg.org).
Here are some resources to explore:

• Fact Sheets. Recently posted online
is a new fact sheet about recognizing
and treating deficient energy intake
among athletes; this resource is free
for members to download. Stay
tuned for upcoming fact sheets on: 1)
basic eating disorder facts, 2) screen-
ing tools for eating disorders, and 3)
the non-diet approach.

• Webinar. Be on the lookout for
DEED’s next webinar discussing how
to select and individualized meal
planning structure for someone
struggling with an eating disorder.
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■ Looking for Past PULSE 
Articles?
If you’re doing research or simply
want to locate content that appeared
in an archived issue of SCAN’S PULSE,
check out the annual “Index of Top-
ics” posted for each year on SCAN’s
Web site. You’ll find the issue and
page number for each feature article
(conveniently listed by practice are),
and each item in the “Conference
Highlights,” “Reviews,” and “Research
Digest” departments. You can then in-
stantly access the archived issue on-
line. As a member benefit, all PULSE
issues and annual indexes are avail-
able you for free at www.scandpg.
org/nutrition-info/pulse-newsletters.

■ Filling the Gaps in 
Nutrition Research
Evidence-based dietetics practice
uses systematically reviewed scien-
tific evidence to make food and nutri-
tion practice decisions by integrating
best available evidence with profes-
sional expertise and client values to
improve outcomes, according to an
Academy House of Delegates state-
ment in 2005. It involves complex,
conscientious decision-making based
not only on the available science but
also on client characteristics, situa-
tions, and preferences.  Evidence-
based practice helps dietitians
remain competitive, effective, and ef-
ficient across all practice settings.  By
using evidence-based resources, such
as the Academy’s Evidence Analysis
Library (EAL®), evidence-based deci-
sions can be made in a focused, time-
efficient manner.  

As of May 1, 2015, the EAL has pub-
lished 40 systematic reviews with
more than 1,100 conclusion state-
ments based on nearly 5,700 ana-
lyzed research articles. However, due
to limitations of time, information re-
sources, and funding, many questions
go unanswered. Unfortunately, nearly
250 of the EAL’s conclusion state-
ments received a Grade V, which
means a grade is not assignable be-
cause there is no evidence available
that directly supports or refutes the
conclusion. This indicates a need for
additional research.

If you’re looking for a research proj-
ect for yourself and/or your students,
consider one of the many Grade V ev-
idence analysis questions.  Grade V
questions are listed by EAL project
and are available to all Academy
members.  After logging on to the
EAL Web site, select the project you’re
interested in learning about, click on
“Grade Chart” from the navigation
menu on the left, and select the
Grade V section of the pie chart.  A
record of all Grade V questions identi-
fied for that project will be listed.  De-
tailed instructions are posted on the
EAL Web site at www.andeal.org/
grade-v.

Remember that the Grade V ques-
tions listed did not have adequate 
evidence at the time the EAL project
was completed and gaps could have
been filled since that date. After se-
lecting a question of interest we sug-
gest a literature review to identify
recent work in this area.  

Different research methods are re-
quired to answer different questions.
To consider what methods might be
most appropriate for the Grade V
question of interest to you, consider
reviewing Understanding the Basics of
Research - An Online Toolkit (free for
Academy members from the EatRight
Shop). 

The Dietetics Practice-Based Re-
search Network (DPBRN) has a com-
prehensive list of helpful research
resources. Academy members are en-
couraged to identify a research men-
tor to assist them in the process. For
tips on using the Academy’s e-men-
toring program to locate a mentor,
visit the DPBRN section of the Acad-
emy’s Web site.

■ New Primary Care Toolkit
for RDNs Available
Available free to Academy members
is a “how to” guide that highlights the
opportunities and roles for RDNS in
team-based care in new healthcare
delivery models within the primary
care setting. RDNs in the New Primary
Care: A Toolkit for Successful Integra-
tion can help you take advantage of
expanding RDN roles and carve out
your niche in team-based care in pa-

tient-centered medical homes
(PCMHs), accountable care organiza-
tions (ACOs), and other new models.
The resource also describes how ac-
countable payment models and
value-based healthcare payments
can expand patient access and pay-
ment for RDN services. To download
this guide, visit www.eatright
store.org and type in RNDs in the
New Primary Care.

■ Revised Sponsorship 
Approval  Guidelines 
After reviewing input from members
and various Academy organizational
units including dietetic practice
groups, the Board of Directors has in-
stituted a 1-year pilot program that
includes appointing a committee to
review sponsor opportunities and
develop assessment tools to support
the sponsorship process. The Board
also approved eight revised guide-
lines for sponsorship approval, as fol-
lows: 

Sponsorship approval requires that: 
• The sponsor’s vision and mission
align with the Academy’s vision, mis-
sion, and strategic goals.
• The sponsor’s product portfolio is
broadly aligned with the Academy’s
vision: Optimizing health through food
and nutrition.
• The sponsor relationship and spon-
sor product portfolio are broadly
aligned with official Academy posi-
tions.
• All aspects of the sponsorship (e.g.,
research, consumer messaging, or
professional education for members)
align with the Academy’s scientific in-
tegrity principles.
• The Academy does not endorse any
company, brand, or company prod-
ucts, nor does the Academy’s name
or logo appear on any product. Such
endorsement is neither actual nor
implied.
• The Academy maintains final edito-
rial control and approval of all con-
tent in materials bearing the
Academy name or logo.
• There is clear separation of Acad-
emy messages and content from
brand information or promotion.
• Relevant facts and important infor-
mation are included.
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April 8-10, 2016
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