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With the advancement of food science
technology, manufacturers can use a vari-
ety of food processing techniques to im-
prove shelf-life, food safety, and nutrient
profiles, as well as extract compounds.
These techniques have allowed for in-
creased food production and availability
to help sustain a growing population.1

Accompaning the changing food envi-
ronment is the high prevalence of over-
weight/obesity and related problems
that could in part be attributed to the in-
creasing availability and consumption of
ultra-processed foods (UPFs).2-10

The degree to which a food item is
processed can be measured using the
NOVA (not an acronym) food classifica-
tion system that was introduced by Mon-
teiro et al in 2017.11 Although other
systems exist, NOVA is most widely used
in nutrition research.11,12 The NOVA sys-
tem classifies foods into four groups
based on the degree and purpose of pro-
cessing (see Table 1 on page 4). 

Although the Advisory Committee for
the Dietary Guidelines for Americans
2020 reviewed studies on UPFs, food
groups and overconsumed nutrients—
sugar, saturated fat, and sodium, which
are typically high in UPFs—will remain
the focus of the 2020 Guidelines.13,14

Further research using the NOVA classifi-

cation system to evaluate American di-
etary patterns will increase the body of
evidence on UPF consumption and may
help improve the guidelines for fruit, veg-
etable, grain, protein, and dairy consump-
tion. 

Health Risks of UPF 
Consumption

High UPF consumption is associated with
multiple adverse health outcomes in-
cluding weight gain, obesity, metabolic
syndrome, cardiovascular disease (CVD),
all-cause mortality, cancer, and type 2 di-
abetes (T2D).3-10,15,16 Type 2 diabetes,
heart disease, and cancer are among the
leading diet-related causes of death in
the United States, claiming more than 1.3
million lives per year.17, 18 The association
between high UPF consumption and ad-
verse health outcomes in observational
studies and one randomized control trial
raises concern about UPF as a potential
contributor to the declining health of the
U.S. population.

Overall Diet Quality

Poor diet quality is one of the mecha-
nisms suggested to explain the adverse
health outcomes from high UPF 
consumption. Overconsuming nutrients
that are typically high in UPFs such as 
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energy, sugar, sodium, and fat has been
associated with adverse health outcomes
such as CVD, T2D, hypertension, and
weight gain.19,20 Although UPFs provide
high quantities of nutrients that are asso-
ciated with adverse health outcomes
when overconsumed, studies have con-
trolled for diet quality when evaluating
UPF consumption and health out-
comes.3,5,16,21,22 It is also possible for indi-
viduals to consume a diet low in UPFs
and still have poor diet quality if they
under or overconsume food groups.

Consumers with the highest UPF con-
sumption tend to be younger and have
poorer overall diet qualities.3,5,16,22 In
these NutriNet-Santé studies and a study
by Mendonça et al, diet quality was eval-
uated by total UPF consumption and
analysis of nutrient and food/beverage
group intake. The highest category of
UPF consumption was associated with
greater intake of energy, saturated fatty
acids, sugar, and sodium, and lower in-
take of dietary fiber. 3,5,16,22 High UPF con-
sumption was also associated with
higher intake of sugar-sweetened bever-
ages, fast food, and processed meats, and
lower intake of fruits, vegetables, whole
grains, yogurt, and nuts.3,5,16,22

Type 2 Diabetes

UPFs are contributing to the overcon-
sumption of dietary components such as
energy, sugar, and sodium. Overcon-
sumption of these dietary components
increases the risk for diet-related comor-
bidities such as T2D, metabolic syn-
drome, and CVD.2-5,23 In a French
prospective cohort study of 104,707
adults with a median follow-up time of
6.0 years, an increase in UPF consump-
tion by 10% was associated with a 15%
increased risk of T2D when controlled for
diet quality.3

Metabolic Syndrome

Metabolic syndrome (MetS) is defined as
meeting three or more of the following
criteria: (1) expanded waist circumfer-
ence, (2) elevated fasting plasma glucose,
(3) elevated blood pressure, (4) elevated
triglycerides, or (5) reduced high-density
lipoprotein cholesterol (HDL-C).4 In a
study of 6,385 U.S. adults aged 20 years
or older, the highest quintile of UPF in-
take (>71% kcal from UPFs) had a 28%

higher prevalence for MetS compared
with the lowest quintile of UPF intake
(<40% kcal from UPFs).4 With a 10% in-
crease in total kilocalories from UPFs,
there was a significant 4% increase in the
prevalence of MetS. This association was
strongest among younger adults (aged
20 to 39 y). With a 10% increase in UPF
consumption, there was a 12% increase
in the prevalence of MetS among this
age group.4 A Canadian study of 881 Eey-
ouch adults (mean age 36.4 y; mean BMI
33.1 kg/m2) found that the highest quin-
tile of UPF intake had a 1.90 greater odds
of MetS.24

Cardiovascular Disease

Hypertension, defined as having a sys-
tolic blood pressure >140 mmHg and/or
a diastolic blood pressure of >90 mmHg,
is a risk factor for CVD. In a prospective
cohort study of 14,790 Spanish university
graduates with a mean follow-up period
of 9.1 years, the highest tertile of UPF

consumption (mean UPF consumption
5.0±1.7 servings/day) had 1.21 times the
risk of hypertension compared with the
lowest tertile (mean UPF consumption
2.1±0.9 servings/day).5 The French Nu-
triNet-Santé prospective cohort study of
105,159 adults revealed that for a 10% in-
crease in UPF consumption, there was a
12%, 13%, and 11% increased risk for
CVD, coronary heart disease, and cere-
brovascular disease, respectively.22

Overweight and Obesity

The majority of food consumed by indi-
viduals in the United States (57.9%) is
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classified as ultra-processed using NOVA
criteria.25 Sugar is a notable nutrient that
increases with UPF consumption and has
been associated with weight gain and an
overweight BMI.26 From 2009-2010, 14%
of daily caloric intake in the U.S. was from
added sugars. Ultra-processed foods con-
tributed to 89.7% of total added sugar in
the form of sugar-sweetened beverages,
baked goods, breads, ice cream, and
breakfast cereal. With every 5% increase
in caloric intake from UPFs, there is a 1%
increase in calories from added sugars.25

Higher consumption of UPFs is also asso-
ciated with increased total caloric in-
take.2,21 In a U.S.  study of 15,977 adults,
71.4% of the participants in the highest
quintile of UPF consumption (>74.2%
kcal from UPFs) were considered over-
weight (BMI >25) and 41.9% were consid-
ered obese (BMI >30) compared with
participants in the lowest quintile of UPF
consumption (<36.5% kcals from UPFs),
in which 65.1% were overweight and
31.3% were obese.27

Until recently, biomechanisms for this as-
sociation had not been postulated. A ran-
domized controlled trial by Hall et al
studied a sample of 10 male and 10 fe-
male inpatient, weight-stable adults, ran-
domized to either an ultra-processed diet

(81.3% total energy from UPF) or un-
processed diet (88.1% total energy from
unprocessed food) for 2 weeks, then the
alternate diet for the following 2 weeks.2

Participants were given three prepared
meals per day with snacks in a quantity
two times their estimated energy needs
and were instructed to eat ad libitum. In
comparison to an unprocessed diet, a
UPF diet (based on NOVA) with the same
nutrient profile led participants to in-
crease caloric intake by ~500 kcal/day, re-
sulting in ~1 kg weight gain over 14

days.2 In contrast, the unprocessed diet
resulted in ~1 kg weight loss over 14
days. As a result of energy intake differ-
ences between diets, there was no net

weight change, nor was there a net
change in fat mass over the duration of
the study regardless of baseline BMI.2

Hormones and other biological markers
were measured and showed significant
changes between diets. The unprocessed
diet resulted in an increase in the ap-
petite-suppressing hormone PYY and a
decrease in the hunger hormone ghrelin,
perhaps contributing to the significant
differences in total caloric intake be-
tween diets. Triglycerides and HDL-C sig-
nificantly decreased with both diets.2

While the average American is not con-
suming a diet comprising >80% UPFs,
these findings suggest that UPFs may be
a contributing factor to the increasing
prevalence of obesity.25

All Cause-Mortality

When dietary patterns were assessed
using NOVA in a sample of 11,898 Span-
ish adults aged >18 years, high UPF con-
sumers (total daily energy intake >33%
UPF) had a 44% increased risk for all-
cause mortality compared with low UPF
consumers (total daily energy intake
<14% UPF), regardless of weight.6 An-
other study involving a sample of 19,899
Spanish university graduates aged 20 to
91 years found that high UPF consumers
(>4 servings/day of UPF) had a 62% in-
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FromThe Editor

Because You Gotta Have Faith

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

One key to being an excellent dietetics professional is believing in yourself. As the legendary basketball coach Pat Summitt once
said, “Confidence is what happens when you’ve done the hard work that entitles you to succeed.” There’s probably no better way
to enhance your confidence in excelling in our profession than by staying current with the latest nutrition and dietetics research,
and our goal at PULSE is to bring that possibility right to your screen. And this issue is no exception.

Our cover article from Katelyn Barker and Brenda Davy, PhD, RD is an excellent example. In it they describe the research performed
to date on the hot topic of the potential roles that ultra-processed foods may play in increasing the risk of metabolic dysfunction
and cardiovascular disease. Our free CPE article from Tatiana Diacova, MS, RDN also provides a summary of timely, cutting edge
data. That article discusses the potential links between the gut and lungs in relation to COVID-19, with some specific attention to
its impacts on athletic populations. You’ll also find an article by Lauren Visconti, MS that highlights research that has evaluated the
impacts of foods rich in omega-3 fatty acids on recovery from exercise.

Our faithful contributors have also provided our readers with plenty of other useful information throughout these pages. Be sure
to read some recent online conference highlights, our “Research Digest,” and the latest news from SCAN in our “Of Further Interest”
section. 
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Table 1. NOVA Food Categories with Example

NOVA Group Examples Processing Methods

Group 1: • Fruits and vegetables • Drying 
Unprocessed or • Grains and parboiled grains • Grinding
minimally • Meat, poultry, and seafood • Roasting
processed • Milk (pasteurized or • Boiling

powdered) • Pasteurization
• Nuts
• Pasta
• Spices

Group 2: • Vegetable oils • Pressing  
Processed  • Butter and lard • Refining
culinary • Sugar and molasses • Grinding
ingredients • Honey and maple syrup • Milling

• Salt • Drying

Group 3: • Canned/bottled vegetables, • Preservation
Processed fruits, and legumes • Cooking methods
foods • Preserved meats • Non-alcoholic fermentation

• Fruits in syrup
• Cheese
• Freshly made bread

Group 4: • Packaged snacks • Hydrogenation and 
Ultra-processed • Commercially-made bread hydrolyzation
foods • Baked goods • Extrusion and molding

• Breakfast cereals • Pre-processing for frying
• “Cereal,” “energy,” and
granola” bars

• Margarines and spreads
• Processed cheese 
• Reconstituted meat products�
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creased risk of all-cause mortality com-
pared with low UPF consumers (<2 serv-
ings/day of UPF).7 A study conducted in
France with a large (44,552) sample of
participants aged 45 years or older from
an ongoing cohort study reported similar
results of increased all-cause mortality
risk with higher UPF consumption. As
UPF consumption proportionally in-
creased by 10%, there was a 1.14 in-
creased risk of all-cause mortality.8

Conclusions

High UPF consumption has been associ-
ated with many adverse health outcomes

including weight gain, obesity, metabolic
syndrome, cardiovascular disease, all-
cause mortality, and type 2 diabetes.3-10,15

Type 2 diabetes and heart disease are
among the leading causes of death in the
United States and are common comor-
bidities associated with metabolic syn-
drome and obesity.17,18 Although more
research is needed, the associations be-
tween high UPF consumption and ad-
verse health outcomes raises concern as
a contributor to the declining health of
the U.S. population. In addition, deter-
mining drivers of high UPF consumption
is essential to develop interventions that
can support individuals in their efforts 

to lower UPF intake and improve diet
quality. 

Katelyn Barker is an MS student in dietetics
in the Department of Human Nutrition,
Foods, and Exercise. Brenda Davy, PhD,
RDN, is a professor in the Department of
Human Nutrition, Foods, and Exercise at
Virginia Tech, in Blacksburg, VA.  
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CPE article

Gut-Lung Axis in COVID-19 Pathology and Treatment: 
Considerations for Athletes
by Tatiana Diacova, MS, RDN

This article is approved by the Academy of
Nutrition and Dietetics, an accredited
Provider with the Commission on Dietetic
Registration (CDR), for 1 continuing profes-
sional education unit (CPEU), level 1. To
apply for free CPE credit, go to www.scan-
dpg.org/nutrition-info/pulse-
newsletters/) and click Take The Quiz
Now. Upon successful completion of the
quiz, a Certificate of Completion will ap-
pear in your My Profile (under the heading,
My History). The certificate may be down-
loaded or printed for your records. 

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

n Describe the current evidence that
supports the gut-lung hypothesis.
n Summarize the potential detrimental
effects of COVID-19 on the well-being
and health of athletes.
n Discuss recommendations for athletes
regarding diet and training in the face of
the COVID-19 pandemic.

Severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) is an enveloped
betacoronavirus that first emerged in
Wuhan, China in December 2019, causing
coronavirus 2019 disease (COVID-19). The
most common symptoms of COVID-19
reported thus far include damage to the
alveoli, normal or lower-than-average
lymphocyte and platelet count, hypox-
emia, and impaired liver and kidney func-
tion.1 While most COVID-19 patients have
respiratory symptoms, many also present
with digestive issues such as anorexia,
vomiting, and diarrhea.2 

An understanding of nutritional im-
munology may contextualize the role of
nutrition in the COVID-19 response and
in working with athletes after viral clear-
ance. The aim of this article is to establish
connections in immune function and
present practical information regarding
athletes and COVID-19.  

Early Experience with COVID-19

According to Holshue et al, the first
COVID-19 case in the United States oc-
curred in Washington state.3 A 35-year
old man checked into an urgent care
clinic with a 4-day history of fever and
cough. He reported travelling to Wuhan,
China to visit his family earlier that
month. Both his respiratory and fecal

samples tested positive for SARS-CoV-2,
as had been observed in a study con-
ducted between January and March
2020 at Sun Yat-sen University hospital in
Zhuhai, China.4 As many as 55% of 98
subjects tested positive for SARS-CoV-2
RNA in respiratory and fecal samples. Sur-
prisingly, the viral genetic material per-
sisted in feces for 33 to 47 consecutive
days after the respiratory samples tested
negative.5

Pan et al explored the prevalence of di-
gestive symptoms in 204 COVID-19 pa-
tients with pneumonia hospitalized in
three hospitals in Hubei province be-
tween January to February 2020.6 Results
indicated that 50.5% (n=103) of these pa-
tients presented to the hospital with at
least one digestive symptom, including
diarrhea, anorexia, vomiting, and abdomi-
nal pain. These patients also had elevated
levels of alanine aminotransferase (ALT)
and aspartate aminotransferase (AST), in-
dicating increased risk for liver damage. It
is well known that coronaviruses target
the angiotensin-converting enzyme 2
(ACE2) receptor, and this has been con-

firmed for SARS-Co-V2. ACE2 is expressed
in respiratory as well as intestinal epithe-
lium, which may explain the presence of
the aforementioned digestive distress.2

SARS-CoV-2 and the 
Immune Response

The known pathology of COVID-19 in-
cludes damage to multiple organs in the
body, including brain, heart, spleen,
lymph nodes, liver, kidneys, eyes, and vas-
culature. This body-wide effect is due to
the host immune system mounting a
massive systemic inflammatory response
against the infection.7 A dangerous fea-
ture of this response is the potential for a
cytokine storm, with a significant in-
crease in interleukin-1b� (IL-1b), inter-
feron-g�(IFN-g), interleukin-1 (IL-1),
interleukin- (IL-6), monocyte chemoat-
tractant-1 (MCP-1), and others. This re-
sponse may trigger apoptosis and
necrosis of epithelial, endothelial, and im-
mune cells due to cytokine- and
chemokine-induced vascular leakage.8

Usually in response to a pathogen, host
inflammatory proteins such as cytokines
and chemokines trigger an endoplasmic
reticulum (ER) stress response mediating
the host-pathogen interaction in the in-
fected cells. The normal response to this
stress is to halt protein synthesis to di-
minish viral replication. However, if pro-
longed, this cellular stress triggers
pro-inflammatory and pro-apoptotic re-
sponses in host cells.9,10

Moreover, viral clearance can be under-
mined by the macrophage pro-inflam-
matory cytokine production. Therefore,
targeting viral replication may not be suf-
ficient to ensure host survival and recov-
ery.11

A healthy immune system and an appro-
priate immune response are integral for
recovery from COVID-19. It is also estab-
lished that commensal microorganisms
are required for the development and
maturation of the immune system, as it

“Targeting viral

replication may not be
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host survival and

recovery.” 11
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the gut-lung axis are then able to
survive.13

The Gut-Lung Axis 

The gut-lung axis exchanges metabolites
and immunomodulatory signals be-
tween the GI tract and the lungs. This
concept emerged when research sug-
gested that gut microbiota may play a
role in development of respiratory condi-
tions such as asthma, bronchitis, and lung
cancer. These conditions are often associ-
ated with lung microbiota dysbiosis, as
well as various GI disorders such as irrita-
ble bowel syndrome.15 Consequently, in
respiratory infections such as COVID-19
the lungs are the main target for treat-
ment but the gut microbiota ecology
should be considered.

One of the proposed mechanisms of in-
teraction between the gut and lung mi-
crobiota may be through the gut-lymph
axis. The gut-lymph theory was first sug-
gested by Samuelson et al in 2015.16 This
theory proposes that the lymphatic and
mucosal immune systems play an inte-

gral role in translocating microorganisms
from the gut to the lungs. The mucosal
immune system comprises two types of
sites: inductive and effector. Mucosal in-
ductive sites form mucosa-associated
lymphoid tissue (MALT) that consists of
gut-associated lymphoid tissue (GALT),
including mesenteric lymph nodes and
Peyer’s patches, and nasopharyngeal
lymphoid tissue (NALT). GALT inductor
sites can act as antigen-presenting cells
and carry antigens into circulation and to
extra-intestinal tissues, inducing inflam-
mation. It has been suggested that the

must first be exposed to commensals to
differentiate them from pathogens. Since
both the lungs and the gut are involved
in COVID-19 pathology, their microbial
ecologies may be important in the treat-
ment of patients with SARS-Cov-2 infec-
tion.

The Gut and Lung Microbiota

Microbiota is the term describing all mi-
crobes (commensal, symbiotic, and path-
ogenic) in a living organism. Microbiome,
in turn, refers to all the microbial genetic
material in an environment. Human bod-
ies harbor about as many microbial as
human cells (between 1013-1015).12 Be-
cause the digestive tract is the largest
surface area in contact with the outside
world, it is also the most microbially pop-
ulated system in the body. The four bac-
terial phyla that dominate human gut
microbiota are Firmicutes, Bacteroidetes,
Actinobacteria, and Proteobacteria.13

Lungs, like the gut, are populated by vari-
ous microorganisms similar to the gut
microbes on the phyla but not genera
level. Faecalibacterium prausnitzii and Ru-
minococcus (Firmicutes phylum), Bifi-
dobacterium (Actinobacteria), and
Bacteroides thetaiotaomicron (Bac-
teroidetes phylum) dominate the gut,
whereas Veillonella species (Actinobacte-
ria), Prevotella and Porphyromonas (Bac-
teroidetes), Streptococcus (Firmicutes), and
Pseudomonas spp. (Proteobacteria phy-
lum) predominate in the airways.13

Although the gut and lung microbiota
are distinct, the respiratory and gastroin-
testinal (GI) tracts are structurally similar.
They both have a large, highly vascular-
ized luminal surface area lined with an
epithelial cell layer and a mucus mem-
brane.14 However, because airways are
not a nutrient-rich environment, they are
not an ideal niche for microorganism col-
onization. Along with air, alveoli contain a
thin layer of bactericidal lipid-rich surfac-
tant protecting the epithelium. In the
case of a respiratory infection or alveolar
injury, as occurs in pneumonia, alveoli fill
with protein-rich fluid. The bactericidal
surfactant is inactivated and the
pathogens can no longer be effectively
cleared via the mucociliary escalator, cre-
ating a more GI-like environment. Unsur-
prisingly, some of the enteric
microorganisms reaching the lungs via
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gut microbiota can travel through the
same pathway into the respiratory or-
gans and disrupt the lung microbiota
composition. Similarly, metabolites pro-
duced by the gut microbes, such as
short-chain fatty acids (SCFAs), may also
travel to the lungs and dampen inflam-
mation.16

Another way for gut microbiota to com-
municate with lung tissue is via gut mi-
croorganism translocation to mesenteric
lymph nodes by the antigen-presenting
cells (GALT dendritic cells) where naïve B
and T cells are primed. The activated B
cells then either produce immunoglobu-
lins in situ or travel to the closest draining
lymph nodes and spread the information
about the antigen. The presence of anti-
gens triggers activation of IL-1b� and in-
terleukin-18 (IL-18), which suppress the
production of anti-inflammatory mole-
cules such as interleukin-10 (IL-10). This,
in turn, triggers migration of dendritic
cells to the lymph nodes where they
prime the T cells. The T cells travel out of
GALT and reach peripheral mucosal and
non-mucosal tissues, including the
bronchial epithelium.17 Both lines of com-
munication between the gut and the
lungs are bidirectional and may originate
in the lungs or lung lymph nodes.16,17

Several studies offer evidence to support
the gut-lung axis hypothesis. Fagundes et
al reported that germ-free mice lacking
gut microbiota during the development
of their immune system have an im-
paired response to respiratory
pathogens.18 A study by Sze et al demon-
strated that acute intratracheal exposure
to bacterial lipopolysaccharide (LPS)
quickly disrupted the airway microbiota,
which then partially translocated to the
bloodstream.19Within 24 hours, this led
to a disturbance in cecal microbiota with
a significant increase in total microbial
load. 

Current Approaches to 
Exploring the Gut-Lung Axis

Currently, the most common way to
study airway diseases is to culture respi-
ratory epithelial cells. However, this
method has limitations, including its in-
ability to replicate human airways in vivo.
Recently proposed microfluidic models
are coping with these limitations by cre-
ating a more dynamic environment with



the opportunity to co-culture multiple
cell lines, but these models do not  mimic
the tubular structure of the airways.20 A
more advanced model developed by Liu
et al includes epithelial and endothelial
cell lines and a tubular structure.20 It is
also designed with separate vascular and
tissue channels to mimic blood and air
flow, respectively. 

For the study of the human gut, the most
common in vitro model is the Caco-2 cell
culture. This cell line may be suitable for
studying the mechanisms of nutrient ex-
change in the gut but does not allow for
examining gut microbes and their inter-
actions with the host. These interactions
are usually explored via animal models
and 16S or metagenomics/metatran-
scriptomics approaches. However, even
these advanced approaches do not nec-
essarily reflect the true microbial ecology
and the microbe-host interactions in vivo.
Another method for human gut study is

the mucosal-simulator of the human in-
testinal microbial ecosystem (M-SHIME),
which allows aerobic and anaerobic mi-
croorganisms to be co-cultured with
human intestinal Caco-2 cells. Even under
these innovative conditions, co-cultures
are kept alive for only 48 hours.21 Another
human intestinal model, intestine-on-a-
chip, was developed by Jalili-
Firoozinezhad et al in 2019.22 It is able to
house aerobic and anaerobic microor-
ganisms together and maintain diversity
similar that in the human intestine, but it
cannot mimic peristaltic movement.22 

Taken together, these novel approaches
are not yet perfect but they provide an
improved way to study microbe-host in-
teractions. Future effort may elicit the
connection of both the airway- and the
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intestine-on-a-chip models to further ex-
plore the gut-lung axis and its role in res-
piratory infections like SARS-CoV-2. 

Factors Affecting the 
Gut-Lung Axis

Antibiotics

Many respiratory viral infections, includ-
ing SARS-CoV-2, are treated with antibi-
otics. While necessary, such treatment
may compromise the host immune re-
sponse to the pathogen by changing the
ecology of the gut. A known response to
antibiotic treatment is an increase in 
Escherichia coli and a decrease in overall
microbial diversity in the gut.23 A recent
mouse trial reported that the number of
bacteria in the feces dropped by 90%
within 12 hours of just one streptomycin
treatment. This drop in fecal bacterial
load may indicate decreasing diversity of
the gut microbiota, which may also lead
to a decrease in antimicrobial molecules
and an impairment to the integrity of in-
testinal mucosa.23

In a study conducted by Grayson et al,
C57BL6 mice were exposed to murine
paramyxovirus type 1 and treated with
streptomycin either before or during the
infection.24 Streptomycin treatment dra-
matically diminished microbiota diversity
in the gut, consequently increasing
mouse mortality. This increase in mortal-
ity was explained by the increased cy-
tokine levels (IFN-�g, IL-6, and chemokine
ligand 2 (CCL2)), as well as a decrease in
regulatory T cells (Tregs) in the lungs and
intestinal tissues.24 

In a study of mice exposed to influenza
virus and respiratory syncytial virus,
which led to altered gut microbiota com-
position, a decrease in Firmicutes and an
increase in Bacteroidetes levels were ob-
served. These infections were also ac-
companied by elevated Mucin 5AC and
lipocalin-2 protein levels in the gut and
feces, respectively, which may indicate
low-grade inflammation.25

Pro/Pre/Syn- and Postbiotics

Numerous mouse models show that oral
administration of specific probiotic bac-
terial strains may have an effect on in-
flammatory response in the lungs. Sagar
et al demonstrated that strains of Lacto-

bacillus rhamnosus, Bifidobacterium lactis,
and Bifidobacterium breve can enhance
Treg levels in murine lung tissue, poten-
tially dampening the lung immune re-
sponse.26 Jang et al explored the effect of
L. rhamnosus on respiratory inflammation
in BALB/c asthma model mice.27 Results
indicated that with L. rhamnosus treat-
ment, T helper types 1 and 2 cell serum
cytokine levels decreased and spleen
Treg cell levels increased, suggesting that
L. rhamnosus can attenuate the features
of allergic asthma in mice. In another
study, heat-killed Lactobacillus gasseri
probiotic restored normal immune re-
sponse in obese mice with cytokine defi-
ciency and suppressed mRNA expression
of INF-� in the lungs.28 There is also evi-
dence that L. rhamnosus and B. brevemay
attenuate inflammation and prevent de-
velopment of cigarette smoke-related
chronic obstructive pulmonary disease in
vitro.29

An alternative to probiotics would be
prebiotics, compounds that can be con-
sumed by gut microorganisms and are
administered with the intention to alter
gut microbiota composition or function.
Dietary fiber is an excellent example of
prebiotics.

Fiber consumption is generally character-
ized by an increase in SCFA levels in the
intestinal tract and systemic circulation,
but not usually detected in the lungs.
SCFAs, including butyrate, propionate,
and acetate, are bioactive byproducts of
soluble fiber and resistant starch fermen-
tation by the gut commensal microor-
ganisms. SCFAs lower the pH of the gut,
creating favorable ecological conditions
for such organisms as Lactobacilli and 
Bifidobacteria. About 90% of SCFAs are
absorbed in the colon and utilized by
colonocytes for energy (primarily bu-
tyrate) or are translocated to the liver via
the hepatic portal vein. A small amount
of SCFAs (primarily acetate) enter the sys-
temic circulation where they exert bene-
ficial effects on peripheral tissues.30 A
major role of SCFAs in the human body is
attenuation of systemic inflammation via
either binding to G-protein-coupled re-
ceptor 41 (GPR41) and G-protein-coupled
receptor 43 (GPR43) or inhibiting histone
deacetylase (HDAC). For example, acetate
can bind to the GPR41 receptor and di-
rectly diminish viral loads in pulmonary
cells in mice, while butyrate inhibits
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HDAC activity, triggering apoptosis in
eosinophils, the main sources of cyto-
toxic cytokine growth factors.31

A recent murine model experiment
demonstrated that mice exposed to
house dust mite extract and fed a high
fiber (4%) diet had lower levels of several
interleukins and inflammatory cell infil-
trates compared with mice fed a low
fiber (0.3%) diet.32 Halnes et al demon-
strated that adults with stable asthma
decreased their sputum total cell count,
neutrophils, macrophages, lymphocytes,

sputum interleukin-8 (IL-8), and endothe-
lial nitric oxide (eNO) after a single por-
tion of a soluble fiber meal compared
with baseline.33 This was accompanied by
an increase in GPR41 and GPR43 sputum
gene expression. 

Based on the success of pro- and prebi-
otics in attenuating damaging effects of
respiratory inflammation, a synbiotic
product emerged. Synbiotics are a com-
bination of live microorganisms and the
compounds they are able to metabolize.
As reported in a recent review of 24 clini-
cal trials, 14 different synbiotics improved
the levels of one or more biomarkers of
inflammation (primarily tumor necrosis
factor-� [TNF-�], C-reactive protein [CRP],
or IL-6) after synbiotic administration.30

An alternative to pro/pre- and synbiotics
would be postbiotics, the products of gut
microbial metabolism that mediate the
host-microbe interactions. These prod-
ucts often target pathways of microbial

signaling to remedy substrate and/or
product excess, scarcity, or dysregulation.
Some of the postbiotics successfully uti-
lized thus far are SCFAs, flavonoids, and
taurine.34 Postbiotics have several advan-
tages, including low toxicity to the host
and ability to disseminate beyond intes-
tinal tissue, providing opportunities for a
variety of modes of administration. The
downside of postbiotics is their short
half-life, possibly requiring repeated ad-
ministration.34

Canfora et al explored the effect of rectal
SCFA administration on inflammation
and energy metabolism in a recent
human trial.35 Results demonstrated that
fasting IL-1b levels significantly de-
creased after acetate administration
compared with propionate, but there was
no difference versus the control. Levels of
other inflammatory cytokines including
TNF-a, IL-6, and IL-8 were not different
between treatment and control. Two
studies by Hamer et al reported no effect
on plasma CRP levels after rectal admin-
istration of butyrate, while Freeland and
Wolever observed a significant decrease
in TNF-a�levels in the blood after either
intravenous or rectal administration of
acetate.36-38  

COVID-19 and Athletes

Detrimental Effects on Overall 
Well-being and Health

Evidence from physiological studies on
tendon and muscle adaptation to un-
loading, such as bed rest and unilateral
lower limb suspension, suggests negative
effects on lower limb muscle size and ar-
chitecture.39,40 Short-term muscle disuse
and training cessation can significantly
diminish muscle strength, power, and
rate of force development.41,42 Training
reversibility or “detraining” theory, first
described by Hawley et al in 1998, states
that cessation or a significant decrease in
physical training can undermine athletic
performance by completely or partially
reversing the previously acquired train-
ing-induced adaptations.43,44 Other po-
tentially detrimental effects of detraining
include significant reductions in VO2max,
cardiovascular function, and muscle
metabolic capacity.45,46 Athletes can expe-
rience detraining throughout their ca-
reers due to illness, injury, or off-season
inactivity, but none of these resemble the
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public health stay-at-home guidelines.
While there is uncertainty about specific
effects COVID-19-related restrictions will
have, it is reasonable to assume that this
sudden and prolonged reduction in
physical activity will induce physiological
changes of similar nature in athletes.47

Therefore, health care professionals pro-
viding services to athletes should be
aware of a potential increase in suscepti-
bility to injury.

Another concern regarding athletes af-
fected by COVID-19 is the potential for
SARS-CoV-2 to directly infect myocardial
cells, leading to myocarditis with poten-
tial for impairment of cardiac muscle
function and residual chronic scarring
with increased vulnerability to malignant
ventricular arrhythmias.48 COVID-19 my-
ocardial injury is manifested in an in-
creased level of circulating cardiac
troponin. Approximately 28% of the sick-
est patients have elevated troponin lev-
els, but prevalence and clinical
implications remain largely unknown in
asymptomatic or mild cases.49 Further-
more, it is still unknown whether myocar-
dial inflammation that persists long after
the resolution of COVID-19 can affect
athletes after they resume training and
competition.48

Dietary Recommendations

Regardless of the potential negative ef-
fects of the current pandemic on an ath-
lete’s health and well-being, there are
several positive opportunities, including
full recovery from physical stresses and
injury, implementation of individual ath-
letic development work, and injury pre-
vention.45 In addition,  this may be the
time for dietitians to educate athletes on
healthy and balanced eating habits, di-
etary supplements, ways to hydrate dur-
ing isolation, and appropriate strategies
to control body mass and composition. 

Because adequate energy and macronu-
trient consumption are integral for
mounting a robust and appropriate im-
mune response during a bacterial or viral
infection, it is appropriate to advise ath-
letes against low carbohydrate and inter-
mittent fasting regimens when
recovering from COVID-19.50 Moreover, it
might be beneficial to discuss the link
between specific nutrients and immu-



nity,51 including vitamin D,52 protein,53

and zinc.54 

Training Modification

In addition to dietary changes, it is im-
portant to consider physical activity
modifications as well. Prolonged strenu-
ous physical activity can lead to an acute
suppression of the normal immune re-
sponse lasting hours to days, creating an
“open window” of infection
susceptibility.55 While this theory has re-
cently been challenged,56 there is general
consensus that regular moderate physi-
cal activity for 30 to 60 minutes 3 to 5
days/week at <60% to 80% of maximum
capacity is associated with a decrease in
airway infections and may help prevent
COVID-19 in moderate exercisers.57,58

Low- and very high-intensity physical ac-
tivity, however, is associated with in-
creased risk for respiratory infections in
recreational and noncompetitive ath-
letes. Elite athletes can continue with reg-
ular high-intensity training without
increasing risk for infection only if there is
no sudden increase in exercise load. Ath-
letes with confirmed or presumed
COVID-19 infection may return to train-
ing after all the symptoms resolve. In case
of in-home isolation, low-intensity exer-
cise may be recommended. After isola-
tion, an athlete can gradually return to
normal training as tolerated.58

Mental Health Support

Competition and training cancellation
can have damaging effects on an ath-
lete’s mental health, causing excessive
stress, anxiety, and frustration. Therefore,
sports nutrition and medicine providers
should expect an increased need in men-
tal health services. Although providing
care for the mental health of athletes is
beyond the registered dietitian’s scope of
practice, there are several efforts that
may be undertaken, including regular
check-ins, referral and/or facilitation of
telehealth consultations with a sports
psychologist, and encouragement to
maintain social interactions with family,
friends, and teammates via phone or
video chats.57 Athletes with a history of
mental health concerns such as depres-
sion, anxiety, insomnia, or mood disor-
ders are the most vulnerable, as their
pre-existing illness can be triggered or
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amplified by COVID-19 circumstances. It
is important to monitor their symptoms
and provide a referral to a sports psychia-
trist if the symptoms become unstable or
thoughts of suicide and self-harm are ex-
pressed or suspected.

Conclusion

COVID-19 has created an unprecedented
global public health crisis and most of us
are experiencing a pandemic of this scale

for the first time in our lifetimes. Much is
still unknown about SARS-CoV-2 and the
quicker we understand its behavior and
interactions with the host, the better we
will be prepared for future pandemics. 
Like other coronaviruses, SARS-CoV-2
binds to the ACE2 receptor expressed in
the respiratory and the digestive tracts,
and while most of the COVID-19 infec-
tions are manifested in severe respiratory
symptoms, a large proportion also expe-
rience digestive issues such as anorexia,
diarrhea, and vomiting.

A healthy immune system is integral to
the fight against this novel coronavirus,
and the gut microbiota is key to the de-
velopment, maturation, and reactivity of
the immune system. Therefore, the pres-
ence of beneficial microorganisms in the
gut and the overall diverse microbial
community play a role in determining
the course and outcome of the infection.
Several factors influencing gut micro-
biota composition include antibiotic use,
diet, and dietary supplementation (e.g.,
probiotics, prebiotics, synbiotics, and

postbiotics). In addition, evidence sup-
ports the gut-lung axis hypothesis, sug-
gesting a system of communication
pathways between the gut and lung mi-
crobial communities. Although we are
aware of the pathways, the exact mecha-
nisms are not well understood. While the
current models of studying the lung and
gut microbiome are sophisticated and
advanced, they have drawbacks that do
not allow us to fully explore the mecha-
nisms behind the gut-lung axis. New ap-
proaches like intestine- and airway-on-
a-chip have been developed and warrant
further advancement for the full under-
standing of the gut-lung axis. 

While the COVID-19 pandemic is affect-
ing all of us to a certain degree, athletes
have been forced to experience some of
the most drastic changes in their athletic
careers. Cessation of training, competi-
tion cancellations, and potential detrain-
ing consequences are expected to have
debilitating effects on physical and men-
tal health. Nevertheless, sports dietitians
are advised to treat this time as an op-
portunity to educate athletes on appro-
priate dietary and physical activity
modifications for prevention and recov-
ery from SARS-CoV-2 infection.

Together, a thorough understanding of
SARS-CoV-2 and the development of
more sophisticated tools for exploring its
potential impact on the gut-lung axis, as
well as advancement of nutritional im-
munology, will assist us in providing ef-
fective care for COVID-19 patients today
and in mounting an efficient pandemic
response in the future.

Tatiana Diacova, MS, RDN is a nutritional
biology PhD student at the University of
California, Davis. Her research interest is to
understand the complex interplay between
consumption of (poly)phenol-rich foods,
gut microbiome, and cardiometabolic
health.
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Omega-3 polyunsaturated fatty acids (n-
3 PUFAs) are long-chain fatty acids with a
double bond located on the third carbon
atom from the methyl group.There are
several n-3 PUFAs, and three that are
known to have anti-inflammatory prop-
erties are alpha-linolenic acid (ALA),
eicosapentaenoic acid (EPA), and docosa-
hexaenoic acid (DHA). EPA is a precursor
for prostaglandins, which are hormone-
like substances that reduce inflammation
and increase blood flow,1 while DHA is an
important structural component of brain,
cerebral cortex, skin, and retina and has
also been shown to have anti-nocicep-
tive (i.e., pain-inhibiting) properties.2 The
complexity of the inflammatory process
has made it difficult to discern the
unique role of n-3 PUFAs, but it has been
suggested that the incorporation of n-3
PUFA into the phospholipid bilayer of cell
membranes may constitute a potential
mechanism.3-4

A Recommended Dietary Allowance
(RDA) is currently lacking for n-3 PUFA.
According to the National Institutes of
Health, the Adequate Intake (AI) level for
infants younger than 1 year is 0.5 g/day
for both males and females and apply to
total n-3 PUFA intake, whereas the AI for
ages 1 year and older pertain only to
ALA, as it is the only essential n-3 PUFA.
Although the AI is based on ALA con-
sumption, the recommendation can be
obtained with a combination of ALA, EPA,
and DHA. Teens and children consume
approximately 40 mg/day of EPA and
DHA and adults consume approximately
90 mg/day of EPA and DHA according to
the NIH. 5 Moreover, there are no Dietary
Reference Intakes or AI for EPA and DHA;
however, both the World Health Organi-
zation and European Food Safety Author-
ity recommend 250 to 500 mg/day of EPA
and DHA combined.6-7

Increased intake of EPA and DHA has
been shown to be beneficial for the man-
agement of inflammatory diseases such
as inflammatory bowel disease (IBS),
rheumatoid arthritis, and, most notably,
cardiovascular disease (CVD).8-11 More
specifically, supplementation with EPA

and DHA has been shown to attenuate
risk factors for CVD by decreasing blood
lipid levels, reducing the risk of coronary
heart disease (CHD), and lowering the in-
cidence of adverse cardiovascular
events.9-11 Given the beneficial effects of
n-3 PUFA in combatting inflammation
and disease prevention, investigators
have conducted further studies on the

effects of n-3 PUFA supplementation on
exercise and recovery, specifically exer-
cise-induced muscle damage (EIMD) and
exercise-induced bronchoconstriction
(EIB), and have reported mixed results.

Effects of n-3 PUFA on Exercise-
Induced Muscle Damage and
Recovery

Exercise-induced muscle damage (EIMD)
commonly occurs following unaccus-
tomed or strenuous resistance exercise,
particularly for exercises involving an ec-
centric muscle contraction. EIMD is asso-
ciated with a rise in blood creatine kinase
(CK) concentrations, delayed-onset mus-
cle soreness (DOMS), decrements in
range of motion (ROM), and a reduction
in muscle performance (i.e., force produc-
tion, vertical jump, etc.).12 It is also associ-
ated with acute inflammation, which
involves increases in tumor necrosis fac-
tor-alpha (TNF-�), interleukin-6 (IL-6), and

c-reactive protein (CRP).13 Thus, factors
that attenuate the acute inflammatory
response may serve as strategies to miti-
gate EIMD. 

Given the established anti-inflammatory
effects of EPA and DHA, and the associa-
tion between EIMD and inflammation, n-
3 PUFA supplementation has been
proposed to mitigate muscle damage
and facilitate recovery following resist-
ance exercise. The current literature on n-
3 PUFA supplementation and EIMD is
currently unclear, which may, in part,
stem from variation in dosage ratios of
EPA and DHA, duration of supplementa-
tion, source of supplementation, and ex-
ercise protocols. However, there are data
demonstrating the effect of n-3 PUFA
supplementation on reducing EIMD after
resistance exercise, particularly at higher
doses.14-15 Results have shown that 6 g of
n-3 PUFA supplementation with a 2:1 and
3:4 ratio of EPA to DHA reduced per-
ceived muscle soreness (PMS) and im-
proved recovery of vertical jump
performance after an acute bout of ec-
centric resistance exercise. Studies have
also demonstrated that 1.8 to 3.6 g of n-3
PUFA supplementation with a loading
phase between 4 and 8 weeks reduced
increases in thigh/arm circumference (in-
dicating swelling), PMS, and decrements
in ROM after eccentric resistance exer-
cise16-19; however, no differences in sys-
temic inflammatory markers (i.e., TNF- �,
IL-6, and CRP) were observed.16-18

Studies examining the effect of n-3 PUFA
supplementation on serum and plasma
CK levels after an acute bout of resistance
exercise are limited and exhibit mixed re-
sults.16,21-23 However, supplementation
with 2 g of DHA and 1.8 g of EPA and
DHA has been effective in attenuating CK
levels following eccentric-based resist-
ance exercise.18,20 DHA supplementation
for 28 days was shown to reduce serum
CK levels in subjects after an acute eccen-
tric-based exercise session targeting the
elbow flexors, followed by a resistance
training program designed for novices.20

As a large portion of these studies have
used untrained subjects,14,16-19,22-24 the 
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effect of n-3 PUFA supplementation on
EIMD, PMS, and recovery in trained indi-
viduals has yet to be described. In addi-
tion, it is unknown if doses greater than
that used in these studies (>3.6 g) pro-
duces more pronounced and consistent
effects. One prior study12 found that 6 g
of n-3 PUFA supplementation taken over
7 weeks attenuated CK and lactate dehy-
drogenase (LDH; an indirect marker of
muscle damage), PMS, and recovery of
vertical jump height in resistance trained
individuals.15 This suggests that high
doses (i.e., 6 g/day) of n-3 PUFA may at-
tenuate EIMD and promote recovery in
resistance-trained individuals. Given the
mixed results described in the current lit-
erature, further research addressing dura-
tion, dose, and source, as well as EPA and
DHA concentrations of supplementation,
is warranted. 

Effects of n-3 PUFA on Exercise-
Induced Bronchoconstriction 

Exercise-induced bronchoconstriction
(EIB) is transient airway constriction stim-
ulated by vigorous exercise that leads to
shortness of breath, wheezing, and
coughing during and/or following exer-
cise.25 It is common in people with
asthma  but may also occur in non-asth-
matic populations including, but not lim-
ited to, athletes. The mechanisms
underlying EIB are currently unclear;
however, hyperpnea (i.e., increased
breathing volume), acute dehydration,
and  cooling and drying of the airways
may be involved in eliciting an inflamma-
tory response and narrowing of the air-
ways.26 Furthermore, the typical Western
diet is high in pro-inflammatory n-6 PUFA
and low in anti-inflammatory n-3 PUFA,
which may contribute to the observed in-
crease in asthma and allergies in recent
years.27 Moreover, the low incidence of
asthma among Eskimo populations con-
suming a diet rich in n-3 PUFA may sug-
gest an association between diet and
prevalence of asthma,28 therefore
prompting further investigation on the
effects of n-3 PUFA supplementation 
and EIB. 

The current literature examining the ef-
fects of n-3 PUFA supplementation and
EIB is limited and inconclusive.25-26-6 Sup-
plementation with EPA (3.2 g/day) and
DHA (2.2 g/day) for 10 weeks was shown
to be ineffective at attenuating EIB fol-

lowing exercise, despite a marked in-
crease in the EPA content of neutrophil
phospholipids, which have been shown
to increase following an asthmatic
episode.25,26 In contrast, improvements in
post-exercise pulmonary function and a
decrease in inflammatory markers (i.e.,
leukotrienes, prostaglandins, and cy-
tokines) with EIB were observed follow-
ing 3 weeks of EPA (3.2 g/day) and DHA
(2.2 g/day) supplementation in elite ath-
letes.29 Given these results, Micklebor-
ough et al conducted a study examining
the effects of 3 weeks of EPA (3.2 g/day)
and DHA (2.2 g/day) supplementation in
patients with asthma and observed in-
creased post-exercise pulmonary func-
tion, reductions in inflammatory markers
(i.e., leukotrienes, prostaglandins, and cy-
tokines), and lessened bronchodilator

use.30 Given limited data, further research
on the effects of n-3 PUFA supplementa-
tion and EIB is warranted, specifically sup-
plement dose, duration, and
recommended EPA and DHA concentra-
tions.

Adverse Effects of n-3 PUFA
Supplementation

Mild adverse effects such as unpleasant
taste, bad breath, gastrointestinal upset,
headache, and heartburn may occur with
n-3 PUFA supplementation. In addition,
high doses of EPA and DHA (900 mg/day
of EPA, 600 mg/day of DHA) may reduce
clotting in individuals with low blood

pressure.31-33 EPA and DHA in doses of up
to 5 mg/day is considered safe by the Eu-
ropean Food Safety Authority (EFSA);
however, greater dosages have been uti-
lized in n-3 PUFA supplementation re-
search with no documented adverse
effects.15-18

Recommendations for 
Sports Dietitians

Indeed, Western populations including,
but not limited to, athletes and training
populations generally consume low
amounts of n-3 PUFA; therefore, sports di-
etitians should advise increased intake of
whole food sources of n-3 PUFA, namely
EPA and DHA, and/or n-3 PUFA supple-
mentation. However, given the inconclu-
sive evidence on the effects of n-3 PUFA
supplementation on EIMD and exercise
recovery, as well as EIB, an effective n-3
PUFA supplement source and dosage
specific for training and recovery cannot
be determined. Thus, sports dietitians
should advise athletes and training pop-
ulations to consume the AI levels for n-3
PUFA at minimum, and 200 to 500
mg/day of EPA and DHA, as in accor-
dance with values for the general popu-
lace. Specifically, 8 to12 oz per week of
fatty fish including salmon, herring, trout,
and sardines, should be recommended,
as they contain high amounts of EPA and
DHA, and low concentrations of mercury
(average <0.5 parts per million), which is
a common concern associated with fish
consumption. In addition, n-3 PUFA sup-
plementation, including significant con-
centrations of EPA and DHA (200-500
mg/day total), should be considered, es-
pecially for individuals with low intakes
of fatty fish. Moreover, supplements
backed by third-party testing companies,
such as United States Pharmacopeia
(USP), Informed Choice, and National
Sanitation Foundation (NSF), should be
recommended by sports dietitians to en-
sure supplement quality and removal of
mercury during the purification process.
Although data have shown n-3 PUFA
supplementation to be effective for ame-
liorating EIMD and facilitating recovery,
as well as improving severity of EIB and
post-exercise pulmonary function, fur-
ther research is needed to elucidate the
efficacy of n-3 PUFA for promoting exer-
cise recovery and, additionally, establish-
ing an effective dosage specific for
athletes and training populations. 
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FromThe Chair

Many years ago (like 30+ years), I worked in corporate well-
ness.  The establishment of the Occupational Health and
Safety Administration (OSHA) in 1970 had evolved during the
‘80s into holistic wellness programs that offered employees a
range of support, including smoking cessation, stress manage-
ment, nutrition, and weight management.  For several years,
employers were happy to offer these services with no ques-
tions asked, but when budgets started tightening in the ‘90s,
they began to ask questions like “What’s the ROI (return on in-
vestment)?” Suddenly, employee wellness program managers
needed to demonstrate that their programs reduced em-
ployee health care costs, reduced the number of sick days, and
increased productivity.  We couldn’t just provide these won-
derful services; we had to collect data to prove our worth and
save our jobs.  The same story could be told for cardiovascular
health programs, although I would say they were even more in
tune with this concept because of their tighter ties to health
care and hospitals systems.

I never forgot this lesson.  So, let’s fast forward to the evolving
profession of sports and human performance nutrition.  High
school, collegiate, and professional athletic programs, as well
as military and occupational programs, are utilizing RDNs for
nutrition services today more than they have ever before.
They are using RDNs at all levels, from consultants to those
working full-time jobs.  Although I believe this trend will con-
tinue—and I am extremely optimistic about the job outlook in
the area of sports and human performance—I think sports
RDNs need to learn from the lessons of past employee well-
ness programs.

Proving Our Worth

How do sports and human performance RDNs prove their
worth?  Instead of ROI, the buzz word today is value-based
care.  In basic terms, value-based care focuses on patient out-
comes, and reimbursement is determined by the quality of

care based on specific measures, such as reducing hospital
readmissions, using certified health IT (information technol-
ogy), and improving preventive care.  These are measures typi-
cally associated with clinical care. 

So, what measures would be used to judge the quality of care
provided by sports and human performance RDNs?  I am not
going to pretend that I have all the answers, but I do know that
when the rubber hits the road, we will need to produce data.
This is what we need to figure out—and we need to figure it
out quickly.  Do we measure blood lab levels, injuries, illnesses,
return-to-play times, body composition changes, or sports nu-
trition knowledge?  Many of us work as part of a multidiscipli-
nary team in our jobs alongside sports medicine doctors,
athletic trainers, strength and conditioning coaches, and sports
psychologists.  Who is to say that our nutrition counseling is
what led to a positive outcome? 

What’s Needed to Stay Ahead of the Curve

Regardless, we need to start somewhere.  When this is framed
as a need to conduct research, it often overwhelms sports
RDNs, especially those who are not practicing in an academic
setting.  Although traditional research studies are invaluable for
advancing our profession, they are also time-consuming and
only a certain number of sports RDNs are in a position to con-
duct them.  The rest of us can, however, collect data.  Many of us
are already doing it through charting, but are we periodically
aggregating and analyzing that data?  For those who aren’t
charting, you need to start thinking about ways to document
the effectiveness of the work you do. 

I realize that everyone is working very hard already, but unfor-
tunately the people who pay you may not recognize that for-
ever.  We sports and human performance RDNs have always
been out ahead of the curve.  Let’s stay there.

The Job Outlook for Sports and Human Performance RDNs Is Bright—

But It Needs To Be Protected!

by Christine Karpinski, PhD, RD, CSSD
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Conference Highlights

The Impact of Animal 
Agriculture on the Planet

Highlights from Sound Bites and
Peak-Human Podcasts

Athletes are commonly influenced by the
anti-dairy and anti-beef information that
saturates social media and “shock-umen-
taries.” As a result, some have become
vegan, expressing concern about the im-
pact of their food choices on the environ-
ment, and rightfully so—the link
between planetary health and human
health is intertwined. However, prevailing
misinformation can lead to misguided
food decisions. Deleting dairy and beef
from a sports diet can simultaneously re-
duce the intake of important nutrients
(such as calcium, iron, zinc, protein, vita-
min D) that may or may not get appropri-
ately replaced by a plant-based diet.

As RDs, we need to help athletes make
their food decisions based on science,
not social media. The following sustain-
ability information is combined from two
podcasts interviews with Frank Mit-
loehner, PhD, agriculture scientist, air
quality specialist, and professor in the
Department of Animal Science at Univer-
sity of California, Davis. His area of expert-
ise includes the study of air emissions
and climate impacts of livestock opera-
tions. The Sound Bites podcast was hosted
by Melissa Joy Dobbins, RD1 and the
Peak-Human podcast was hosted by
Brian Sanders,2 a farmer of grass-fed beef
and filmmaker of Food Lies. The informa-
tion presented here can help you edu-
cate athletes on how to be good
stewards of the planet.

Dairy and Livestock 
Misinformation 

n Choosing what to eat is an important
decision that can best be guided by fact-
based discussions about food, especially
animal-based foods. These animals are
raised to produce food. Food is a basic
need for life and should not be a source

of “food fights.” The vast majority of live-
stock that produce meat and milk in this
country are raised ethically and safely.
Yes, we eventually kill them but they
enjoy overall high welfare throughout
their lifetime. Slaughterhouses are effi-
cient at the last step. Mitloehner looks at
food for what it is: food. 

n In 2006, the United Nations Food and
Agricultural Organization (FAO) released
a partially erroneous report stating that
livestock in the United States are respon-
sible for more greenhouse gasses (GHG)
than the entire transportation system.
Using corrected methodology, the FAO
now reports that livestock are responsi-
ble for only 14.5% of global GHG emis-
sions, and the U.S. Environmental
Protection Agency (EPA) reports that live-
stock as causing 3.9% of GHG emissions
in the United States. Transportation in the
U.S. accounts for 28% of these emissions,
while all sectors that use fossil fuel (trans-
portation, power production, and indus-
try) combined are responsible for 80% of
GHG emissions in the U.S.

n Some 90 million beef cattle and 9 mil-
lion dairy cows are raised in the United
States. We also have 9.5 million horses in
the U.S. Horses produce GHG and great
quantities of manure, as well as have high
dietary needs. Furthermore, the 170 mil-
lion dogs and cats in this country eat the
same amount of food as 70 million peo-
ple. If animal activists critique the envi-
ronmental impact of livestock, why do
they not also do the same with pets? 

n Just as cars have become more fuel-ef-
ficient with fewer emissions, the same
holds true for livestock. In 1950, the U.S.
had 25 million dairy cows. Today we have
9 million, and these produce 60% more
milk due to better agricultural practices
(better food, breeding practices, vaccina-
tions, and health care). This represents a
two-thirds reduction of the carbon foot-
print of a glass of milk over the past 20
years. As a result, one cow in the United
States efficiently produces about 23,000
pounds of milk per year. Four to five cows

are needed to produce that amount of
much milk in Mexico, and 25 cows are
needed to do so in India. 

n Two thirds of all U.S. agricultural land is
marginal and cannot be used to grow
crops. Beef cattle, however, can live off
that land and convert grasses into beef
and/or dairy products. According to the
United Nations’ FAO, 85% of the food that
cattle eat is very high in cellulose and is
non-edible by humans. Ruminants (cattle,
cows, and goats) have bacteria in their ru-
mens (gastrointestinal tracts) that digest
cellulose and convert it into milk and
meat—two high-quality protein sources
that humans can digest. 

n Although plant-based protein has a
lower environmental footprint, its nutri-
tional value is also lower. The bioavailabil-
ity of plant protein is half that of animals.
We cannot simply compare grams of
plant protein to grams of animal protein.
We need to look at the biological value.
The protein in one glass of dairy milk is
twice as bioavailable as that in one glass
of almond beverage. The same holds true
for the protein in beef being twice as
available as the protein in tofu or an Im-
possible Burger.

n After living on pastureland for 10
months, “corn-finished” cattle stay in a
feedlot for 4 additional months of finish-
ing. Feedlots may appear huge and
crammed, but strict regulations ensure
that each animal has 130 to 150 square
feet of space. The animals are well taken
care of. (Yes, there are exceptions but
they are rare, not the norm.) The cattle al-
ways have fresh water and food (corn or
corn byproducts, such as distillers’
grains). A veterinarian rides through pens
and looks for (and treats) disease and in-
jury. The slaughter time is efficient. (Note:
Raising plant-based food also involves
killing animals; farmers kill millions of
rabbit, birds, and insects when they till
the soil and harvest crops.)

n Consumer demand for the taste and
tenderness of corn-fed beef is high.
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Grass-fed beef tastes different due to 
differences in fat. Grass-fed beef cattle 
require 26 to 30 months to grow to full
size. This 12- to 16-month longer lifespan
might leave a larger environmental foot-
print and makes the meat more expen-
sive. 

n Hormones are used in beef produc-
tion. In feedlots, beef cattle get ear im-
plants of hormones that occur naturally
(estrogen, testosterone).  When the cattle
go to slaughter, the hormone levels are
near zero. For example, a beefsteak has 9
ng of hormones; in comparison, a birth
control pill has 30,000 ng. Many natural
plant-foods contain higher hormone lev-
els than beef.

n Antibiotics do not get into our meat or
milk supply. If an antibiotic is used, the
animal is separated from the herd for 50
to 60 days until no traces of antibiotics
are left. With milk, every tanker truck of
milk is checked for antibiotic residues. If
any antibiotic remains, the entire tank is
rejected and dumped. Hormones such as
bovine somatotropin (BST) are no longer
used in fluid milk production.

n Any type of food production requires
great quantities of water. Yet, producing
dairy milk uses 17 times less water than
producing the same amount of almond
beverage. (One almond requires one gal-
lon of water to grow.) Ads for almond
beverages commonly tout their lower
carbon footprint but fail to mention their
higher water footprint. If we are con-
cerned about conserving natural re-
sources, we should not drink coffee, tea,
beer—or wine. One bottle of wine re-
quires 700 liters of water!

n The burning of oil, coal, and gas (fossil
fuels) releases carbon dioxide (CO2) into
the atmosphere. The carbon lasts for
1,000 years. Every time you drive a car,
you add new carbon to the atmosphere.
Plants (such as grass) take up CO2 in the
air and via photosynthesis, retain carbon
and release oxygen. Cows eat that grass.
Microbes in the rumen digest the grass
containing the carbohydrate cellulose.
(Cellulose is made from carbon mole-
cules). Cows exhale the carbon as
methane, which will be destroyed after
approximately one decade.

n Methane is short-lived; it stays in the
atmosphere for “only” 10 years. This is
very different than CO2, which lasts for
1,000 years.  If livestock numbers stay the
same, the amount of methane from a
farm does not increase over time. The
amount that cattle put into the atmos-
phere is equal to the amount that gets
destroyed. Critics of animal agriculture ig-
nore this. 

n New technology can have a positive
environmental impact. For example,
farmers are using anaerobic digesters to
create useable energy out of manure.
(This reduces use of fossil fuels). In Cali-
fornia, incentives to reduce agricultural
GHG emissions contributed to a 25%
drop in just two years. 

n Cattle belches are just one source of
methane. Fracking and car emissions are
bigger sources. 

n Activists who blame livestock produc-
tion for the atmospheric increase in
methane overlook the fact that 60 to 90
million methane-producing bison histori-
cally roamed the Great Plains. We have
displaced them with 90 million beef cat-
tle and 9 million dairy cows. 

n The EPA reports that agriculture and
forestry produce 550 metric tons of GHG
–and they also reduce 720 metric tons of
GHG. Yes, they take out more carbon than
they put into the atmosphere. Critics only
talk about agricultural emissions but not
about the reductions. Farmers and
foresters contribute to positive climate
protection. 
Concluding Message

Pitting plants against animals is unneces-
sary; both can co-exist. The question is
not “How can we get rid of livestock?” but
rather, “How can we reduce their environ-
mental impact?” 

Instead of criticizing the dairy and cattle
industries, athletes and other consumers
need to know the most effective ways to
save the environment are to:
1. Eat locally grown food, to reduce trans-
portation emissions
2. Reduce food waste (40% of all food
produced goes to landfills)

These two choices will have the biggest
impact on environmental health, more so
than choosing to eliminate nutrient-rich
dairy foods and beef. 

References
SoundsBites with Melissa Joy Dobbins,
RD (Free CEU available)
https://www.soundbitesrd.com/podcast-
episode-143-the-truth-about-green-
house-gasses-agriculture-dr-frank-mitloe
hner/

Peak-Human.com with Brain Sanders
https://www.peak-
human.com/post/part-41-dr-frank-mit-
loehner-corrects-every-myth-you-ve-ever
-heard-about-cows-methane-climate

“Conference Highlights” editor Nancy Clark,
MS, RD, CSSD has a private practice in the
Boston area. The latest edition of Nancy
Clark’s Sports Nutrition Guidebook was
released in 2019. For more information,
visit www.NancyClarkRD.com.

Call for Abstractors for 
“Research Digest”

The “Research Digest,” which appears
in each issue of SCAN’S PULSE, pro-
vides summaries of published papers
relating to all of SCAN’s practice areas:
nutrition for sports and physical activ-
ity, cardiovascular health, wellness,
and disordered eating and eating dis-
orders. 

You can contribute to the “Research
Digest” by volunteering to abstract a
recently published study on any of
the above practice areas. For details
on this opportunity, contact Kary
Woodruff, MS, RD, CSSD, co-editor of
“Research Digest,” at kary.woodruff@
health.utah.edu. Become a contribu-
tor to PULSE!

https://www.peak-human.com/post/part-41-dr-frank-mitloehner-corrects-every-myth-you-ve-ever-heard-about-cows-methane-climate
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https://www.peak-human.com/post/part-41-dr-frank-mitloehner-corrects-every-myth-you-ve-ever-heard-about-cows-methane-climate
https://www.soundbitesrd.com/podcast-episode-143-the-truth-about-greenhouse-gasses-agriculture-dr-frank-mitloehner/
https://www.soundbitesrd.com/podcast-episode-143-the-truth-about-greenhouse-gasses-agriculture-dr-frank-mitloehner/
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Mediterranean Diet 
During Pregnancy May 
Reduce Risk of Metabolic 
Syndrome
Assaf-Balut C, Toree NGDL, Duran A, et al.
An early, universal Mediterranean diet-
based intervention in pregnancy reduces
cardiovascular risk factors in the “fourth
trimester.”  J Clin Med.  2019;8:1499 

Women with gestational diabetes melli-
tus (GDM) are at an increased risk of de-
veloping both cardiovascular disease and
type 2 diabetes postpartum. Consuming
a Mediterranean diet during pregnancy
has been associated with a reduced risk
of GDM, but whether it remains benefi-
cial in preventing metabolic syndrome
and type 2 diabetes in the postpartum
period is unclear. This prospective cohort
study evaluated the presence of meta-
bolic syndrome and insulin resistance at
12 to 14 weeks postpartum in two
groups of women: those who received
standard dietary guidelines at <12 weeks
gestation (n=1,675), and those who re-
ceived dietary guidelines based on the
Mediterranean diet at <12 weeks gesta-
tion (n=999). The results revealed a 26%
lower risk of having  metabolic syndrome
3 months postpartum in the group con-
suming a Mediterranean diet. Levels of
fasting glucose (P<.001), hemoglobin A1c
(P<.001), triglycerides (P<.01), and blood
pressure (P<.001), all components of
metabolic syndrome, were significantly
lower in the intervention group. HDL
(P<.001) was significantly higher in the
intervention group. There was no signifi-
cant difference observed for insulin re-
sistance between the control and
intervention groups. Recommending a
Mediterranean diet for women <12
weeks into a pregnancy may lead to a re-
duction in developing metabolic syn-
drome well into the postpartum period.
There is a need for further studies on nu-
trition interventions in comparison to a
control during pregnancy on postpartum
health outcomes, as this is an emerging
area of research. This research was
funded by the Foundation of Endocrine
Metabolic Studies at San Carlos Clinical
Hospital, the Carlos III Health Institute,
and the European Regional Development

Fund.  
Summarized by Rachel Palmer, graduate
student, Department of Nutrition and Inte-
grative Physiology, Coordinated Master’s
Program, Nutrition, Education and Re-
search Concentration, University of Utah,
Salt Lake City, UT.

Cardiac Rehab and Psychosocial
Well-being 
Korzeniowska-Kubacka I, Bilinska M, Pi-
otrowska D, et al. Impact of exercise-
based cardiac rehabilitation on attitude
to the therapy, aims in life and profes-
sional work in patients after myocardial
infarction. Med Pr 2019;70:1-7.

The physiological benefits of cardiac re-
habilitation (CR) on exercise capacity and
reduction of future cardiovascular events
have been well documented in the litera-
ture. This study sought to analyze the im-
pact of exercise-only-based CR on the
psychosocial well-being of individuals
who had experienced a myocardial in-
farction (MI), in addition to measuring
their improvements in exercise capacity.
This correlational study assessed 44 post-
MI patients (28 men, 16 women) between
the ages of 48 to 68 years who had been
referred to the second phase of CR. Psy-
chosocial well-being focused on attitude
toward the therapy (ATT) and attitude to-
ward aims in life and professional work
(AAL) in both men and women. Patients
completed an exercise stress test (EST)
and were scored on their ATT and AAL
based on the Psychological Effects of Re-
habilitation Score Scale (PERSS) both pre-
and post-CR training program. Partici-
pants were also assessed regarding re-
turn to professional work. The exercise
training program consisted of 24 interval
cycle ergometer sessions 3 times per
week. Results indicated that exercise ca-
pacity was significantly improved after
completion of the training program,
measured by increased maximal work-
load in the EST, for the whole group
(P<.001). AAL score was also significantly
increased for all participants in the study
(P<.01), whereas AAT score was signifi-
cantly increased among women (P<.05)
but did not change significantly among

men. Results also showed that 86.4% of
all patients resumed their professional
work. It appears that the physical training
component of CR is sufficient to not only
increase exercise capacity in post-MI pa-
tients, but may also significantly improve
their attitudes.

Summarized by Madeline Woodward, grad-
uate student, Department of Nutrition and
Integrative Physiology, University of Utah,
Salt Lake City, UT. 

Perception of Carbohydrate
Availability and High-Intensity
Intermittent Exercise Capacity 
Waterworth S, Spencer C, Porter A, Mor-
ton J. Perception of Carbohydrate Avail-
ability Augments High-Intensity
Intermittent Exercise Capacity Under
Sleep-Low, Train-Low Conditions. Int J
Sport Nutr Exerc Metab. 2020;30;105-112.

Manipulation of carbohydrate (CHO) in-
take is a common strategy to maximize
exercise capacity. One strategy utilized is
the “sleep-low, train-low model,” which
consists of periods of train high glyco-
gen-depleting exercise followed by low
glycogen availability recovery (usually
overnight), with a high- or low-intensity
workout the following morning. It is un-
clear whether an athlete’s perception of
carbohydrate availability has an effect on
exercise capacity under these conditions.
To examine the effects of perception of
CHO availability on exercise capacity
under train low conditions, in this ran-
domized, double-blind study, 9 recre-
ationally active males performed three
experimental trials of glycogen-deplet-
ing cycling in the afternoon followed by
consumption of 30 g of whey in 250 mL
water. Participants then ingested a pre-
scribed high- or low-CHO drink (TRAIN
HIGH, known carbohydrate intake of 6
g/kg body mass; TRAIN LOW, known
0g/kg body mass; and PERCEPTION, a
perceived comparable intake of carbohy-
drates but an actual intake of 0 g/kg
body mass). The next morning, fasted
participants completed a bout of high-in-
tensity intermittent exercise (HIT) (30
min steady state cycling at 95% lactate

Research Digest
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threshold followed by 1-min intervals at
80% peak power output until exhaus-
tion). Results show that HIT exercise ca-
pacity was higher for TRAIN HIGH (22±9
min) than PERCEPTION (12±6 min) and
TRAIN LOW (8±8 min) and exercise ca-
pacity was greater for PERCEPTION com-
pared to TRAIN LOW (P<.05). These study
results suggest that under “sleep-low,
train-high” conditions, perception of CHO
availability improves HIT exercise capac-
ity, but not to the level reached with suffi-
cient CHO availability. This information
may be practical for athletes who utilize
carbohydrate periodization. 

Summarized by Shaylynn Glenn, under-
graduate student in nutrition, Department
of Exercise and Nutrition Sciences, Weber
State University, Ogden, UT. 

Effects of Exercise Timing on
Appetite and Energy 
Josaphat, KJ, Drapeau, V, Thivel, D, Math-
ieu, ME. Impact of Exercise Timing on
Chemosensory Response, Appetite, and

Energy Intake in Lean Males. Int J Sport
Nutr Exerc Metab. 2020;30:145-152

Several studies have shown beneficial ef-
fects of exercise on metabolism, in-
creased energy expenditure, and
decreased energy intake. However, no
study has investigated the effect of exer-
cise timing on smell or taste perception
on energy intake. Therefore, this partly
blinded study observed 12 normal-
weight males between ages 18 and 35
years during a preliminary and experi-
mental visit to compare the effect of ex-
ercise timing on olfaction, gustation,
appetite, and energy intake. During both
visits, the participants underwent olfac-
tory and gustative sensory testing using
a 100 mm visual analog scale (VAS) upon
arrival (8:30 am), a bout of exercise (30-
min treadmill exercise at 70% VO2max), a
90-min sedentary period, and another
round of sensory testing (11:30 am) be-
fore being served an ad libitum buffet.
One group completed exercise first fol-
lowed by the sedentary period, while the

second group completed the sedentary
period first followed by the exercise bout.
Results showed a significant main time
effect between 8:30 am and 11:30 am in
taste testing, with a decrease in fat per-
ception and an increase in liking the
taste of regular food items (P<.05). There
was also an increase in intensity percep-
tion of food-related smells, a decrease in
fullness and desire to eat something fat
or savory, and an increase in prospective
food consumption over time (P<.05).
However, there were no significant differ-
ences between exercise timing and sen-
sory perceptions or caloric intake. Based
on these findings, exercise timing does
not impact appetite or energy intake in
normal weight men. This study was
funded by Fonds de la recherche du Que-
bec—Sante (Research Scholar Junior 1)
obtained by Dr. M.-E. Mathieu.

Summarized by Kara Umphlett, undergrad-
uate student in nutrition, Department of
Exercise and Nutrition Sciences, Weber
State University, Ogden, UT

n Call for Posters for SCAN 
Symposium
All professionals, researchers, and stu-
dents are encouraged to submit an ab-
stract and application to participate in
the virtual Poster Presentation Session at
the 2021 SCAN Virtual Symposium. You
must apply online and submit your ab-
stract by January 15. Lead authors of win-
ning entries will receive a cash prize. Go
to  www.scandpg.org/scan/scan-
events/scan-symposia/2021-sympo-
sium/2021-virtual-poster-session for
information and to submit an applica-
tion.  

n View SCAN’s Latest Annual
Report Online
Members can find SCAN’s Annual Report
for fiscal year 2018-2019 posted on the
SCAN website (www.scandpg.org/about-
us/annual-report). The report provides an
inside look at SCAN’s programs, services,
initiatives, and more—giving you impor-
tant highlights on what SCAN has to
offer, and how it is continually working
for you. 

n News from the Sports 
Performance Subunit
Below are some highlights from the
Sports Performance subunit:

• Attention: Aspiring Sports RDs in
Chicago and Dallas! If you’re interested
in applying for a position as a Mentee in
the Gatorade Sports Fueling Project, start
prepping your application materials!  The
program is looking for two or three indi-
viduals for each site to fill this exciting
opportunity for a Mentor/Mentee Educa-
tional and Career Development program.
Qualifications include: (1) RD who has
had some experience working with ath-
letes and is working toward accruing the
hours necessary to apply for the CSSD
exam; (2) RD who is fully insured; (3) RD
who is willing to commit 1 year of men-
tored/guided self-study to prepare to
apply and take the CSSD exam. Applica-
tion materials to prepare include the fol-
lowing: your resume, two letters of
professional reference, proof of liability
insurance, and cover letter. If you have
questions, contact Linda Samuels at

Linda.Samuels312@gmail.com. To learn
more about the Gatorade Sports Fueling
Project,  view the webinar posted at
www.eatrightstore.org/dpg-
products/scan/scan-webinars/introduc-
ing-the-new-scan-and-gatorades-sports-f
ueling-project-modern-mentoring-for-
aspiring-sports-r.

• Who Doesn’t Like Free CPEUs? Check
out the extensive selection of sports- and
human performance-focused webinars
under the Educational Resources tab at
www.scandpg.org. You’ll find:  (1) Vitamin
D and Omega-3 … Translating Tricky Top-
ics into Action for Athletes, by Michelle
Rockwell and Peter Ritz; (2) The Practical
Assessment and Management of Relative
Energy Deficiency in Sport (RED-S), by
Roberta Anding; (3) Food-First Eating Pat-
terns to  Maximize Health and Human 
Performance, by Amy Goodson and Mike
Roussell;  (4) Performance-Centered Plant-
Based Diets for Athletes, by Bob Murray
and Christine Rosenbloom; (5) A Multi-
Omics Approach to Interpreting the Influ-
ence of Polyphenols in Countering

Of Further Interest

www.scandpg.org
www.eatrightstore.org/dpg-products/scan/scan-webinars/introducing-the-new-scan-and-gatorades-sports-fueling-project-modern-mentoring-for-aspiring-sports-r.
www.eatrightstore.org/dpg-products/scan/scan-webinars/introducing-the-new-scan-and-gatorades-sports-fueling-project-modern-mentoring-for-aspiring-sports-r.
www.eatrightstore.org/dpg-products/scan/scan-webinars/introducing-the-new-scan-and-gatorades-sports-fueling-project-modern-mentoring-for-aspiring-sports-r.
www.eatrightstore.org/dpg-products/scan/scan-webinars/introducing-the-new-scan-and-gatorades-sports-fueling-project-modern-mentoring-for-aspiring-sports-r.
www.eatrightstore.org/dpg-products/scan/scan-webinars/introducing-the-new-scan-and-gatorades-sports-fueling-project-modern-mentoring-for-aspiring-sports-r.
Linda.Samuels312@gmail.com
https://www.scandpg.org/about-us/annual-report
https://www.scandpg.org/about-us/annual-report
www.scandpg.org/scan/scan-events/scan-symposia/2021-symposium/2021-virtual-poster-session
www.scandpg.org/scan/scan-events/scan-symposia/2021-symposium/2021-virtual-poster-session
www.scandpg.org/scan/scan-events/scan-symposia/2021-symposium/2021-virtual-poster-session
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Exercise-Induced Physiological Stress, by
David C. Nieman; (6) Facts with Tact:
Strategies for Uncomfortable Conversa-
tions in Sports Nutrition, by Lindzi Torres
and Joanne Mirtschin; (7) Nutrition and
Immune Health, by Leslie Bonci; (8) Sports
Nutrition for the Injured Athlete, by Katie
McInnis; and (9) Four Key Steps to Design-
ing an Effective Nutrition Plan for Achiev-
ing Optimal Performance Weight, by
Michele Macedonio. In addition to these
offerings, excellent free webinars from
the 2020 SCAN Symposium are available
at www.scandpg.org/educational-re-
sources/webinars@2020symposium. 

• Sports Focus at SCAN Symposium
2021.  Carrying the theme, Revolutioniz-
ing Performance Nutrition, the 2021 SCAN
Virtual Symposium, March 3-5, 2021, will
showcase expert speakers on some of
the most relevant topics in sports nutri-
tion today, as well as other  areas of inter-
est to members. Join us in this
opportunity to explore, challenge, and
discuss evidence-based nutrition re-
search, science, practice, and policy. For
more information, see the box on page
16 and go to www.scandpg.org.

nNews from Cardiovascular
Health Subunit 
Here are some announcements from the
Cardiovascular Health (CV Health) sub-
unit: 

• Status of 2020 MNT Act. The Medical
Nutrition Therapy (MNT) bill of 2020 (S
4505) was introduced in August 2020 by
Senators Collins and Peters. SCAN DPG li-
aisons were hard at work in this effort,
reaching out to SCAN partner organiza-
tions and successfully mustering support
for the 2020 MNT legislation. These four
partner organizations are the American
Heart Association, the American Society
for Preventive Cardiology, the National
Lipid Association, and the Preventive Car-
diovascular Nurses Association. 

• Check Out Our Webinars. Visit
www.scandpg.org to view our previously
recorded webinars from last year. The
most recent one was held in November
2020: Cardiovascular Nutrition Assessment
Update: What’s in Your Toolbox? by Karen

Collins and Ellen Aberegg. As with all
full-hour webinars offered by SCAN, you
have the opportunity to earn 1 CPEU.

• Upcoming CV Health Webinars. Two
exciting CV Health webinars are coming
up: (1) Omega 3 Fatty Acids and Cardiovas-
cular Disease Prevention: An Update, Feb-
ruary 10, 2020 at 1 pm CST, by Kevin Maki
and (2) The 2020 US Dietary Guidelines: A
Focus on CVD Prevention, April 28, 2021 at
1 pm CST, by Linda Vanhorn.  

• CV Health Webbies. SCAN Webbies—
action-focused education tools that run 3
to 5 minutes—enable you to increase
your expertise one skill at a time. The
most recent CV Webbie was released on
the SCAN website in September 2020 en-
titled Cardiovascular Nutrition Assessment
in the Rehab Setting, by Ellen Aberegg.
The previous webbie, Is Saturated Fat As-
sociated with Clogging the Arteries? by
Nancy Smith, was posted in June 2020.
Visit www.scandpg.org to view all CV
Health Webbies. (1) To Egg or Not To Egg:
Eggs and CV Health, by Geeta Sikand; (2)
Coconut Oil Controversy: Is the Jury Still
Out? by Sharon Smalling; (3) So How DO
Plant Sterols and Stanols Lower Choles-
terol? by Julie Bolick; (4) How Does Viscous
Fiber Lower Cholesterol? by Karen Collins;
(5) Omega 6s and Heart Health—The Truth
Revealed, by Kevin Maki.  If you have an
idea for a Webbie, contact Geeta Sikand,
director of the Cardiovascular Health
subunit, at gsikand@gmail.com.

• CV Reimbursement Trends and 
Efforts. If you’re interested in becoming
involved in our efforts to increase aware-
ness of reimbursement issues and topics,
contact Geeta Sikand at
gsikand@gmail.com. 

• 2020 Dietary Guidelines Advisory 
Report. The Scientific Report of the 2020
Dietary Guidelines Advisory Committee
was published in July 2020. This report
will help inform the development of the
2020-2025 Dietary Guidelines for Ameri-
cans. Geeta Sikand and Penny 
Kris-Etherton submitted comments to
the Academy on behalf of SCAN’s CV sub-
unit. 

nNews from Wellness & 

Wellbeing Subunit
Following is a news update from the
Wellness & Wellbeing subunit:

• We Welcome Your Webinar Input! Do
you have an idea for, or are you inter-
ested in, writing a webinar or a mini-we-
binar (Webbie) for the Wellness &
Wellbeing subunit?  If so, contact Mark
Hoesten, director of the Wellness & Well-
being subunit, at mshcg@yahoo.com.

• New and Upcoming Webinars. Check
out our latest webinar, Show Your Value to
Corporate Clients, which was recently re-
leased on www.scandpg.org. Then be on
the lookout for our next new webinar,
Honing Your Skills for Virtual On-Line Pa-
tient Care, coming in early 2021.

n 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 Topics” posted for
each year on SCAN’s website. You’ll find
the issue and page number for each fea-
ture article (conveniently listed by prac-
tice are), and each item in the
“Conference Highlights,” “Reviews,” and
“Research Digest” departments. You can
then instantly access the archived issue
online. As a member benefit, all PULSE is-
sues and annual indexes are available
you for free at www.scandpg.org/nutri-
tion-info/pulse-newsletters.

nManuscripts for PULSE
Welcome
SCAN’S PULSE welcomes the submission
of manuscript to be considered for publi-
cation. In particular, PULSE is interested in
receiving original research reports and
review articles. Manuscripts presenting
practical guidelines, case studies, and
other information relative to SCAN will
also be considered.
Manuscripts must be prepared and sub-
mitted in accordance with PULSE’s Guide-
lines for Authors; only manuscripts that
follow these guidelines will be consid-
ered. The Guidelines for Authors can be
accessed at www.scandpg.org/nutrition-
info/pulse/.

www.scandpg.org/educational-resources/webinars@2020symposium. 
www.scandpg.org/educational-resources/webinars@2020symposium. 
http://experimentalbiology.org/2021/Home.asp
http://experimentalbiology.org/2021/Home.asp
www.scandpg.org
mshcg@yahoo.com
gsikand@gmail.com
mailto:gsikand@gmail.com
www.scandpg.org
www.scandpg.org
www.scandpg.org
www.scandpg.org
www.scandpg.org/educational-resources/webinars@2020symposium. 
www.scandpg.org/educational-resources/webinars@2020symposium. 


NOTE: Due to the coronavirus pandemic,
the details below regarding virtual versus
in-person events may change. Please be
sure to check the links below for updated
information. 

March 3-5, 2021
Don’t miss the SCAN Virtual Sympo-
sium, Revolutionizing Performance Nutri-
tion. For information and registration:
www.scandpg.org

April 8-11, 2021
ACSM’s International Health & Fitness
Summit & Exposition, Washington, DC.
For information: www.acsm.org

April 27-30, 2021
Experimental Biology (EB) 2021, virtual
event. For information: 
http://experimentalbiology.org/2021/Ho
me.aspx

June 1-5, 2021
ACSM Annual Meeting, World Congress
on Exercise is Medicine®, and World Con-
gress on the Basic Sciences of Exercise
and the Brain, Washington, DC. For infor-
mation: www.acsm.org

Upcoming Events
Publication of the Sports,Cardiovascu-
lar, and Wellness Nutrition (SCAN) di-
etetic practice group of the Academy
of Nutrition and Dietetics.ISSN: 1528-
5707.

Editor-in-Chief
Mark Kern, PhD, RD, CSSD  
Exercise and Nutrition Sciences
San Diego State University
5500 Campanile Dr.
San Diego, CA 92182-7251
619/594-1834
619/594-6553 - fax
kern@mail.sdsu.edu

Sports Editors
Michelle Barrack, PhD, RDN, CSSD

Cardiovascular Editor
Zachary Clayton, PhD

Wellness Editor
Brooke Wickman, MS, RD

Conference Highlights Editor
Nancy Clark, MS, RD

Reviews Editor
To be appointed

Research Digest Editors
Stacie Wing-Gaia, PhD, RD, CSSD
Kary Woodruff, PhD, RDN, CSSD

SCAN Notables Editor
To be appointed

Managing Editor
Annette Lenzi Martin
708/715-9423
annettemartin100@outlook.com

The viewpoints and statements herein
do not necessarily reflect policies
and/or official positions of the 
Academy of Nutrition and Dietetics.
Opinions expressed are those of the 
individual authors. Publication of an 
advertisement in SCAN’S PULSE should
not be construed as an endorsement
of the advertiser or the product by the
Academy of Nutrition and Dieteics
and/or Sports, Cardiovascular, and
Wellness Nutrition.

Appropriate announcements are wel-
come.  Deadline for the Summer 2021
issue: March 1, 2021. Deadline for the
Fall 2021 issue: June 1, 2021. Manu-
scripts (original research, review arti-
cles, etc.) willl be considered for
publication. Guidelines for authors are
available at www.scandpg.org/nutri-
tion-info/pulse/ Email manuscript to
the Editor-in-Chief; allow up to 6 weeks
for a response.  

Subscriptions: For individuals not eli-
gible for Academy of Nutrition and 
Dietetics membership: $50. For institu-
tions: $100. To subscribe: SCAN Office,
800/249-2875

Copyright© 2021 by the Academy of
Nutriton and Dietetics. All rights 
reserved. No part of this publication-
may be reproduced, stored in a 
retrieval system, or transmitted in any
form by any means, electronic, 
mechanical, photocopying, recording,
or otherwise, without prior written 
permission of the publisher.

SCAN’S PULSE

To contact an editor listed above,visit:
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