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For the two CPE feature articles appearing
in this issue, the Academy of Nutrition and
Dietetics, an accredited Provider with the
Commission on Dietetic Registration (CDR),
has approved a total of 1 continuing pro-
fessional 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 suc-
cessful completion of the quiz, a Certificate
of Completion will appear in your My Pro-
file (under the heading, My History). The
certificate may be downloaded or printed
for your records.

Learning Objectives 

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

 Summarize the literature on the influ-
ences of dietary protein quantity on
changes in skeletal muscle during weight
stability and weight loss. 

 Explain what the evidence suggests
regarding adequate and optimal protein
intakes for individuals participating in a
resistance training program.  

 Discuss cases in which higher protein

intake may be needed in the elderly pop-
ulation.  

The human body requires exogenously
derived sources of amino acids to replace
the endogenous amino acids that cannot
be synthesized in the body lost from irre-
versible oxidation.1 Consequently, there
is a minimum amount of dietary protein
needed to replace these essential amino
acids. In the United States, this minimum
amount was estimated using nitrogen
balance techniques to measure the dif-
ference between nitrogen intake and ex-
cretion (urine, feces, and integumental
losses); the dietary protein requirements
are considered the minimum continuing
daily intake to prevent net nitrogen
loss—i.e., zero balance.1 Based on a meta-
analysis of 19 nitrogen balance studies,
zero balance can be achieved for half of
the healthy adult population aged 19
years or older by consuming 0.66 g·kg-
1·d-1 of good quality protein (estimated
average requirement, EAR); 0.80 g·kg-1·d-
1 is the recommended dietary allowance
(RDA) to cover the total protein needs for
97.5% of the healthy adult population.1

When a person is in nitrogen balance, i.e.,
whole body excretion is equal to dietary
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Dietary Protein Requirements and Lean Body
Mass: A New Marker for Adequacy?
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intake, it is assumed that normal physio-
logical functions are being supported by
the dietary protein intake. However, the
nitrogen balance technique is fraught
with methodological issues that typically
overestimate nitrogen intake and under-
estimate nitrogen excretion; this leads to
an artificially lower requirement value
than may be needed to support biologi-
cal functions.2 Importantly, nitrogen bal-
ance-derived EAR and RDA values have
not been conclusively linked to a biologi-
cally relevant endpoint.3, 4 In search of a
physiologically or morphologically rele-
vant endpoint, skeletal muscle has been
proposed as one phenotypic marker to
indicate protein adequacy. 

Skeletal muscle—a major depot for di-
etary-derived amino acids—comprises
40% of total body mass and constitutes
25% to 30% of total body protein synthe-
sis.5 Functionally, skeletal muscle is re-
sponsible for coordinating physical
movements. Metabolically, skeletal mus-
cle is the largest site for glucose disposal
and lipid oxidation; lean mass, which is
predominantly skeletal muscle, is also a
significant predictor of overall energy ex-
penditure.1 In a fasted state, skeletal mus-
cle serves as a functional depot of amino
acids that can be used to support periph-
eral and central tissue/organ protein syn-
thesis, gluconeogenesis, and energy
production. In a fed state, dietary-derived
amino acids stimulate protein synthesis
to replete proteins catabolized in the
fasted state. Thus, skeletal muscle is dy-
namic and can adapt in response to
acute and chronic exposure to a cata-
bolic or anabolic stimulus, increasing or
decreasing in protein mass as necessary. 

Given the importance of skeletal muscle,
studies that assess the influence of di-
etary protein quantity on changes in

skeletal muscle could be used to define
both a minimum and optimal daily pro-
tein intake recommendation. This article
provides a brief review of the available
literature on the adequacy of the protein
RDA to support lean body mass during
four conditions in the context of age:
weight stability (or energy balance),
weight loss, weight loss with exercise
training, and exercise training.

Weight Stability

Current nitrogen balance-based dietary
protein recommendations are made
based on life stage (age, sex, pregnancy
status); each stage of life requires a differ-
ent relative protein intake.1 Limited ran-
domized controlled-feeding research
exists comparing the effect of consuming
the protein RDA versus a higher protein
intake during periods without purposeful
stress (i.e., weight stability) on skeletal
muscle changes. Numerous meta-analy-
ses of randomized controlled trials have
shown that higher versus lower protein
diets are associated with favorable lean
mass changes.6-13 However, most of these
trials included exposures to energy re-
striction or exercise—potent catabolic
and anabolic stressors. 

One meta-analysis compared groups
consuming a higher protein diet (1.3
g·kg-1·d-1 on average among groups) with
groups consuming the protein RDA (0.8
± 0.5 g·kg-1·d-1).14 Among five randomized
controlled trials (seven comparisons) that
did not include purposeful energy re-
striction or exercise (Table 1), the overall
effect showed that consuming more pro-
tein than the RDA did not differentially
influence changes in lean mass
(weighted mean difference [95%CI]; 0.08
kg [-0.59, 0.75]). Because these studies
did not simultaneously assess both nitro-
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Condition n WMD (95% CI), kg P value

Weight stability 7 0.08 (−0.59, 0.75) .810
Weight loss without exercise 12 0.25 (−0.094, 0.60) .153
Weight loss with exercise 2 0.65 (0.16, 1.14) .009
Adults >50 y 5 0.91 (0.24, 1.60) .008

RDA = recommended dietary allowance
WMD = weighted mean difference
Values are from Hudson et al14

Table 1. Summary of Meta-Analyses Results Comparing Effects of Consuming
Protein RDA vs. >Protein RDA in Various Stressed States

www.scandpg.org/executive-committee/


gen balance and lean mass changes, it is
not possible to make a direct comparison
between achieving zero nitrogen bal-
ance and the subsequent lean mass
change. However, the results suggest that
during periods most closely aligned with
the metabolic conditions stipulated in
the dietary reference intakes (DRI), the
RDA for protein is sufficient to support
skeletal muscle in adults over the dura-
tion of several months. 

Weight Loss

While the DRIs for protein are intended
for healthy normal-weight adults in en-
ergy balance, the growing participation
of adults in weight loss programs due to
excess body weight highlights purpose-
ful energy restriction as an important
consideration. Energy restriction is a po-

tent catabolic stimulus that typically re-
sults in the reduction of skeletal muscle
mass.15 Skeletal muscle serves as a func-
tional reservoir of amino acids to support
peripheral and central tissue protein
turnover and gluconeogenesis in a fasted
stated; skeletal muscle is also a major site
of glucose disposal and lipid oxidation.
Among observational studies, both
higher muscle mass and higher strength
are related with more positive health
outcomes that promote a longer life and
health span.16-18 As such, knowing
whether the current protein RDA is ade-
quate to attenuate the rapid losses in
skeletal muscle during weight loss is cru-
cial information for registered dietitian
nutritionists working with clients seeking
weight loss. 

A higher intake of dietary protein may be

one modifiable means to decrease the
reduction of the body protein pool dur-
ing moderate energy restriction by pro-
viding the necessary precursor amino
acids to stimulate protein synthesis. A
few meta-analyses have demonstrated
that consuming a higher protein diet
(range: 1.00-2.22 g·kg-1·d-1) promotes the
attenuation of lean mass lost during en-
ergy restriction;7, 8, 13 however, these
meta-analyses have included studies
with control groups consuming less than
the RDA. This could conceivably skew the
effect size to indicate that consuming a
higher protein diet is beneficial when it
may be that consuming a lower protein
diet (less than the RDA) results in lean
mass loss. To specifically address the ade-
quacy of the protein RDA, a recent meta-
analysis14 included studies in which the
control groups were prescribed the RDA
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FromThe Editor

Let Bygones Be Bye, Gone!

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

On the day that I write my last “From the Editor” letter for SCAN’s PULSE, I think of a quote from Henry Aaron, whose death was re-
ported just today. Hank Aaron, as he was commonly known, is credited as saying, “In playing ball, and in life, a person occasionally
gets the opportunity to do something great. When that time comes, only two things matter: being prepared to seize the moment
and having the courage to take your best swing.” 

Well, as Editor-in-Chief of PULSE since late 2003, I have truly done my best to take my best swing, and I hope that at least occasion-
ally my best has been good enough. I started with PULSEwhen SCAN was trying to recover from a difficult time. The great Ellen
Coleman, who had stepped in as SCAN Chair along with other great leaders who helped take the reins of SCAN, offered me the po-
sition of Editor-in-Chief and told me she felt I was the right person to help turn PULSE around. Luckily, I have had our long-time and
incredibly talented Managing Editor, Annette Lenzi Martin, to show me the way.

Over that past many years, she and I have served PULSE as a faithful team, striving to ensure that every issue reached our readers
on schedule and that each was superbly edited for style, grammar, punctuation, and content. Since my early days with PULSE, 
I have been enamored by Annette’s ability to edit article after article into pieces that were seemingly written by every author with
the same ease that Hammerin’ Hank displayed when homer after homer he smashed the Bambino’s home run record. Annette and
I haven’t done it all on our own, though. We had the example set by former Editor-in-Chief Michele Macedonio to help guide us
along our way, as well as the efforts of so many fellow editorial staff members, including our current exemplary editors. 

I hope that our readers will find the articles and information in these final pages of PULSE to be worthy of the greatness of our es-
teemed publication, and that my many years of dedication to PULSE suggest I was both prepared for the job at hand and ade-
quately courageous to complete it with unwavering enthusiasm.     

—  Mark

P.S. And, please, as I always say, be sure to read all of the other pages of PULSE, because as usual, I think we’ve knocked it out of the
ballpark!
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(0.80 ± 0.05 g·kg-1·d-1). This meta-analysis
showed that a higher protein diet (~1.3
g·kg-1·d-1) did not confer a protective ef-
fect on lean body mass without a form of
exercise present (0.25 kg [−0.094, 0.60])
(Table 1).14 These results suggest that
consuming ~60% more protein than the
RDA does no better than the RDA to in-
fluence skeletal muscle mass reductions
with weight loss among healthy adults. 

Exercise

Under normal conditions, gains in pro-
tein mass that occur in a fed state
through stimulating protein synthesis
and suppressing breakdown are suffi-
cient only to replete body protein losses
that occur during a fasted state. With pro-
longed adherence to a resistance train-
ing program, protein deposition occurs.
Protein gain comes from achieving a net
positive protein balance where synthesis
exceeds breakdown. Muscle protein syn-
thesis rates have a saturable-dose re-
sponse relation with dietary protein
quantity.19 Specifically, the consumption
of approximately 10 g of essential amino
acids20 and approximately 3 g of leucine21

maximizes this response. 

Indeed, several meta-analyses have
shown that protein supplementation can
increase lean mass gain concurrent with
resistance training.6, 10 In combination
with energy restriction, consuming a
higher protein diet while engaging in a
resistance training program also benefits
lean mass retention (0.65 kg [0.16, 1.14])
(Table 1).14 Although the current protein
RDA is sufficient to support resistance-
training-induced lean body mass growth,
higher protein intakes up to approxi-
mately 1.6 g·kg-1·d-1 may promote greater
lean mass growth.10 This suggests lean
body mass would increase with exercise
while concurrently consuming the pro-
tein RDA, but higher intakes (up to 1.6
g·kg-1·d-1) may be “optimal.”

Aging 

Older adults typically experience a loss of
skeletal muscle at a rate of 1% to 2% per
year.22, 23 This may be caused by an in-
creased anabolic resistance to dietary
protein intake. Compared with younger
adults, older adults experience a reduced
protein synthetic response to a similar
quantity of dietary protein.24 This sug-

gests that higher dietary protein intakes
are needed to overcome this anabolic re-
sistance to experience similar effects on
muscle mass. As such, it follows that
higher total protein intakes may be
needed to help slow the progressive loss
of skeletal muscle with advancing age.25

The current DRIs do not delineate a sepa-
rate requirement for older adults as too
few studies have been available to render
a conclusive judgement. Results from
several prospective reviews suggest that
older adults may need dietary protein in-
takes that are higher than the RDA.26-29

These reviews mainly rely on results from
acute stable isotope amino acid studies
to make inferences about long-term
changes in muscle mass. One longer-
term study showed that in older adults
(>55 y) the RDA was adequate to achieve
nitrogen balance; however, they experi-
enced an accommodating reduction in
the thigh muscle area with weight stabil-
ity.30 A “natural” loss in muscle size when
adequate energy is provided would indi-
cate that the RDA is insufficient. However,
a 6-month study involving 92 older
adults (>65 y) showed that consuming
1.3 g·kg-1·d-1 did not differentially influ-
ence changes in lean mass compared
with the RDA during periods devoid of
stressors (i.e., weight stability).31 These
data would seem to indicate that even
with high protein intakes, lean mass is
not influenced by protein quantity when
at least the RDA is consumed. Rather, in-
creases in muscle mass (0.14 kg [-0.05,
0.32]) or muscle strength (0.13 [kg -0.06
to 0.32]) may best be achieved by engag-
ing in a resistance training program with
adequate protein intakes (≥RDA).32 When
older adults are exposed to a combina-
tion of anabolic or catabolic stimuli, con-
suming 1.1-1.5 g·kg-1·d-1 leads to greater
lean mass gains (0.91 kg [0.24, 1.60])
compared with the RDA (Table 1).14

Results from another meta-analyses also
show that consuming higher amounts of
protein promoted greater lean body
mass retention with weight loss (0.83 kg
[0.47, 1.19]).7 These results suggest that
the RDA is adequate for healthy older
adults who are not exposed to acute or
chronic illness that can stress protein
homeostasis, but with weight loss (with
or without exercise), higher protein in-
takes (~1.3 g·kg-1·d-1) are associated with
greater lean mass.

Conclusions 

In conclusion, regardless of age, the cur-
rent protein RDA may be sufficient to
support skeletal muscle mass during pe-
riods of weight stability. However, in the
presence of weight loss, older, rather than
younger, adults may benefit from a
higher protein intake up to 1.3 g·kg-1·d-1.
Resistance training is a potent anabolic
stimulus that will lead to gains in skeletal
muscle mass with intakes ≥0.8 g·kg-1·d-1.
Consuming a higher protein weight loss
diet while engaging in resistance training
will support skeletal muscle mass preser-
vation. Intakes up to 1.6 g·kg-1·d-1 may be
the upper optimal limit to support lean
mass gains that occur with resistance
training but are not necessary to experi-
ence lean mass gains. 

____________________________
Joshua L. Hudson, PhD is a postdoctoral fel-
low at the University of Arkansas for Med-
ical Sciences and the Arkansas Children’s
Nutrition Center in Little Rock, AR. Wayne
W. Campbell, PhD is a professor in the De-
partment of Nutrition Science at Purdue
University in West Lafayette, IN.
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CPE Article

Fueling Firefighters to Promote Health and Fitness: How Sport
Performance Dietitians Can Work With First-Responders
by Brittany V.B. Johnson, PhD, RDN, CSSD, CPT

For the two CPE feature articles appearing
in this issue, the Academy of Nutrition and
Dietetics, an accredited Provider with the
Commission on Dietetic Registration (CDR),
has approved a total of 1 continuing pro-
fessional 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 suc-
cessful completion of the quiz, a Certificate
of Completion will appear in your My Pro-
file (under the heading, My History). The
certificate may be downloaded or printed
for your records.

Learning Objectives 

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

 Summarize the current research exam-
ining the dietary patterns and nutrient
intakes of firefighters.

 Identify issues and considerations to be
addressed in nutrition counseling for fire-
fighters.

 Discuss specific needs for future re-
search in the area of firefighters and nu-
trition.

The National Fire Protection Association
reported that local fire departments re-
sponded to 1,291,500 fires in 2019, which
on average means responding to a fire
every 24 seconds.1 Our nation is currently
experiencing an unprecedented number
of wildfires that rely on approximately 
1.1 million firefighters to protect our
communities.1 Firefighters are battling
the flames at the cost of their own health
as their job demands consist of ex-
tremely strenuous physical activity with
increased risk of cardiovascular disease,
obesity, cancer, and musculoskeletal in-
juries.2-4

More than 70% of firefighters are over-
weight and an alarming 30% to 40% are
obese.5,6 Work conditions add barriers to

maintaining a healthy body composition
due to unpredictable mealtimes, incon-
sistent time allocated for physical activity,
and sleep deprivation. There is substan-
tial evidence that obesity is a primary
health concern among fire service per-
sonnel, and the prevalence of obesity
does not appear to be slowing.4,7 There-
fore, achieving energy balance through
diet is an important aspect for firefight-
ers’ health and well-being. 

During fire suppression, energy require-
ments increase two to three times the
daily need to support the physical de-
mands and energy expenditure of fight-
ing fires.8-10 Despite this, following fire
season, wildland firefighters have been
shown to have increased body fat and
visceral fat mass.11 This suggests an occu-
pational physical activity paradox in
which the benefits of exercise for lipid
metabolism is negatively overshadowed
by alterations in nutrient delivery, smoke
exposure, chronic stress, and insufficient
sleep.11

Fire suppression energy demands can
range from 2,700 to 6,200 kcal/day, but
firefighters consume an inadequate
amount of calories to support these oc-

cupational demands. Maintenance of a
healthy body composition is crucial to
prevent obesity, a primary risk factor
strongly related to health concerns in the
fire service.6,12 Firefighters face unique
feeding challenges to support health and
performance, with dietary intakes that
are inadequate to meet tactical demands
and in need  of significant improve-
ment.13-18

Summary of Research Findings 

Published research on specific dietary
guidance for fire service personnel is cur-
rently lacking for optimizing perform-
ance. The military provides the only
published reference intakes—the mili-
tary dietary reference intakes (MDRIs)—
that are specific to tactical athletes,
which includes those in the military, fire-
fighting, and law enforcement.19,20 Few
studies are available to help clinicians
provide nutrition recommendations for
firefighters to improve their health and
performance. The following summarizes
the findings of evidence-based literature
regarding firefighter populations: 

 In a survey of firefighters, 68% of re-
spondents reported that they did not
feel they receive adequate nutrition in-
formation, 71% did not follow any spe-
cific dietary pattern, and 75% were
interested in learning more about
healthy eating.18 

 Using food frequency questionnaires, a
pilot study of 28 firemen found high in-
takes of sodium (mean 3446±1939 mg/d)
and low intakes of fiber (mean 17±9 g/d)
among this group compared with the 
Dietary Guidelines for Americans sug-
gested intakes of <2,300 mg/day sodium
and >14 g/1,000 kcal/d fiber.17

 Two observational studies revealed that
wildland and urban firefighters under-
consumed the amount of calories needed
to meet the occupational demands and
estimated energy requirements.16,21

“There is substantial
evidence that obesity
is a primary health
concern among fire
service personnel, and
the prevalence of
obesity does not
appear to be 
slowing.”4,7

www.scandpg.org/nutrition-info/pulse-newsletters/
www.scandpg.org/nutrition-info/pulse-newsletters/
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of this population and to guide re-
searchers who can begin the process of
filling in the gaps.

Practical Advice for Sport
Performance Dietitians 

Based on the scientific evidence, there is
a clear need for future nutrition research
involving firefighter populations. Re-
searchers should seek to understand
how interventions using education and
individual counseling can enhance di-
etary intake to reduce health concerns,
such as obesity and musculoskeletal in-
juries, and improve physical fitness. Dieti-
tians should work with local fire
departments to provide both education
and individual counseling to help im-
prove nutrient intakes that support opti-
mal health and performance. 

Nutrition counseling can be an effective,
relatively low-cost preventive measure. 
It is important to address both the fire-
house culture and customize a nutrition
plan for the individual firefighter based
on specific needs. Addressing late-night
snacking, large portion sizes during fam-
ily-style meals, and creation of nutrient-
dense, budget-friendly meals can help
shift the eating culture in the firehouse.
Firehouse eating culture is rooted in tra-
ditions of “fueling up” for long calls; how-
ever, physical demands differ depending
on job-demands.14 Firefighters might
have prolonged periods with no opera-
tions, and their diet should be adjusted
based on their schedule.26 Dietary assess-
ments using the Tactical Athlete Nutri-
tion Score16 identifies five key
components of the diet (calories, protein,
sugar, fruits and vegetables, and omega-
3), and it can be used to identity risk level

 An exploratory analysis showed that
higher consumption of calories, protein,
fruit and vegetable servings, and omega-
3 fatty acids resulted in lower obesity
(measured by body mass index, waist cir-
cumference, and body fat %) and better
physical fitness (back and core muscular
endurance) among the sample of fire-
fighters. 6

 A study comparing firefighters’ nutrient
intakes with the MDRIs found that fire-
fighters consumed below the standards
for linoleic and alpha-linolenic fatty acid,
fiber, vitamins D and E, folate, magne-
sium, potassium, and zinc. Firefighters
consumed above the standards for per-
centage of total calories from fat, vitamin
A, riboflavin, niacin, vitamin B12, iron,
phosphorus, and selenium.22

 A study involving obese firefighters re-
vealed that greater protein intake was as-
sociated with less percent body fat but
was not associated with changes in mus-
cular strength. Protein intakes higher
than 0.8g/kg/day resulted in more favor-
able body composition among male fire-
fighters.15

 A correlation study found correlations
between a Modified Mediterranean Diet
Score questionnaire and plasma bio-
markers (omega-3, EPA, and DHA) among
U.S. firefighters, indicating that higher
consumption of more healthful nutrient-
dense foods was beneficial for plasma
biomarkers.23

 In a 2-month intervention study (Pro-
moting Healthy Lifestyles: Alternative
Models’ Effects),  group or individual nu-
trition education for firefighters resulted
in lower fat consumption, higher fruit
and vegetable consumption, and im-
proved body fat.24

 A 6-month intervention providing edu-
cational sessions on energy balance, well-
balanced meals (followed MyPlate
guidelines), and various cooking demon-
strations improved the behaviors of fire-
fighters to try new foods (88%) and
change their food environment at work
(59%) and at home (71%.) 25

While the available data are limited and
inconsistent in some cases, it is possible
to use them to provide practitioners with
a starting point for addressing the needs

and guide nutrition recommendations
for the individual. Dietitians can work
one-on-one to improve the overall diet,
and broad recommendations for the fire-
fighting population should include meet-
ing estimated energy requirements,
consuming meals with higher protein
percent (25%-35% of total kcal),6 and
consuming better-quality diets (e.g., in-
creased omega-3 fatty acids and fruits
and vegetables servings). 

_________________________________
Brittany V.B. Johnson, PhD, RDN, CSSD, CPT
is an assistant professor at Point Loma
Nazarene University in the Didactic Pro-
gram in Dietetics. She has a PhD in health
and human performance and has a strong
passion for studying intervention methods
to optimize diets to improve tactical ath-
lete’s health and performance. 
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A Cooking Education Intervention to Increase Self-Efficacy and
Body Appreciation in Collegiate Athletes 
by Courtney Payne, MS, RD, Alexandra Jackson, MS, RDN, and Melissa Novak, DO

Introduction

Inadequate caloric intake and disordered
eating are common among collegiate
athletes, with athletes restricting intake
to meet body image goals at the expense
of fueling needs.1 Due to evidence sug-
gesting lack of nutrition knowledge, lim-
ited cooking skills, and body
dissatisfaction among student athletes,
interventions are necessary to encourage
adequate intake, reduce disordered eat-
ing behavior, and promote a positive
body image.1-3 Previous findings indicate
that cooking education and body dissat-
isfaction interventions may be effective
methods to increase self-efficacy in cook-
ing and improve body image in this pop-
ulation.4-6 However, the combination of a
cooking and positive body image inter-
vention in athletes has not yet been
tested.   

Results from prior investigations suggest
that cooking and nutrition education in-
terventions serve as feasible and effec-
tive methods to improve cooking
self-efficacy and meal preparation.4

These findings suggest that cooking and
nutrition education interventions have
the potential to improve diet quality,
food choices, confidence, and attitudes
towards fueling for performance in stu-
dent athletes.4-6

The inclusion of a positive body image
component in a cooking curriculum may
support healthy eating behaviors and
psychological health.6 While positive
body image is qualitatively different from
body dissatisfaction, a body dissatisfac-
tion intervention in female collegiate
athletes has been shown to decrease in-
ternalization of thin appearance ideals
and  increase body appreciation and
body satisfaction.7-8 Thus, incorporating a
body appreciation component into a
cooking intervention may increase cook-
ing self-efficacy and healthful intake as
well as promote positive body image, all
of which may support collegiate athletes’
nourishment and development of a posi-
tive relationship with food. The purpose

of this study was to 1) assess the feasibil-
ity of a cooking and nutrition education
curriculum among college athletes and
2) assess the effectiveness of a cooking
and nutrition education curriculum to
improve self-efficacy and body apprecia-
tion in collegiate athletes.

Methods

A 4-week nutrition education and cook-
ing curriculum was developed and im-
plemented with college athletes at
Portland State University. A parallel
mixed methods study design assessed
the feasibility and effectiveness of the in-
tervention.9 Quantitative data were col-
lected at baseline and at completion of
the intervention to assess the effective-
ness of the program in increasing self-
efficacy and body appreciation. At inter-
vention completion, athletes participated
in two focus groups that investigated
perceived barriers to cooking, the effec-
tiveness of the intervention in develop-
ing cooking skills, and the feasibility of
the intervention. All procedures were ap-
proved by the Oregon Health & Science
University Institutional Review Board.

Description of the Intervention

Four consecutive, weekly cooking classes
were held at a grocery store near the
Portland State University campus. Each
week, a different theme was discussed,
and eight recipes were prepared. All
recipes contained a separate ingredient
list and included a balanced amount of
protein, vegetable, and carbohydrate ap-
propriate for collegiate athletes.

Each 3-hour class began with a 15-
minute nutrition education session. Top-
ics included creating a performance
plate, cooking on a budget, quick meals
on the go, fueling around workouts, and
fad diets. Students prepared the recipes
with the support of the program team
and volunteers. While the students ate
the prepared foods, a sports medicine
physician fellow led an informal discus-
sion. Topics included stress fractures,

drug and alcohol use, and sleep hy-
giene. The curriculum incorporated
weight-inclusive and body-positive lan-
guage throughout the intervention, as-
signed self-affirmation exercises, and
included discussions regarding body ap-
preciation. We asked the athletes to look
into the mirror and either write about or
verbalize positive body functions that
were meaningful to them. The interven-
tion was informed by a writing interven-
tion that has demonstrated effectiveness
in improving positive body image.10

Funding for the food consumed during
the intervention was provided by Port-
land State University. The kitchen and
cooking equipment were provided by
the grocery store at no cost.

Measures

Participants reported demographic and
anthropometric data, dietary needs, year
in school, and sport. A seven-item scale
that was adapted from a previous survey
was used to assess participants’ confi-
dence in selecting foods from various
food groups.4 Participants were asked to
indicate their level of agreement with
statements such as ”I feel confident se-
lecting foods to fuel sports performance”
and “I feel confident selecting lean pro-
tein sources.” Response categories
ranged from “strongly disagree” to
“strongly agree” on a four-point scale,
where higher scores indicated greater
cooking self-efficacy.4

Body appreciation was measured using
the 10-item Body Appreciation Scale-2
(BAS-2).7 The BAS assesses acceptance of,
respect for, and favorable opinions to-
wards one’s body. Initial testing of the
BAS-2 demonstrated construct validity,
stability over a 3-week period in college
students, and internal consistency valid-
ity (Cronbach’s alpha = .96).8 Responses
ranged from never (1) to always (5); total
scores were averaged, with higher scores
indicating higher body appreciation.7

Cronbach’s alpha was .96 prior to the in-
tervention and .98 after the intervention.
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The semi-structured focus group script
explored the athletes’ confidence in meal
preparation and ability to participate in
the intervention, and assessed the feasi-
bility of a cooking intervention in ath-
letes.

Analysis

The Wilcoxon Signed Rank Test was used
to assess the effectiveness of the curricu-
lum in increasing cooking self-efficacy
and body appreciation. Open coding and
thematic analysis were used to code
focus group responses.11 Two members
of the research team reviewed partici-
pant responses and coded responses
into three categories. The qualitative and
quantitative data were merged at analy-
sis.12

Results

Ten participants attended at least three
of the four classes. The majority of partici-
pants were track and field athletes (n=9,
52.9%), with some dual-sport athletes on
the cross-country team and one football
player. Participants were primarily White
(n=8, 80%), with nearly an equal number
of women (n=4, 40%) and men (n=6,
60%). Participants were freshman
through seniors, with one transfer stu-
dent. Average body mass index was 22.1
(SD=3.9). One athlete was a vegetarian,

and no other athletes had specific dietary
needs.

Results from the pre-test (M=21.7,
SD=3.4) and post-test (M=25.8 SD=2.4)
indicate that there was a significant in-
crease in cooking self-efficacy for partici-
pants, t(10)= 2.6, P=.011 (Figure 1). 

Findings from the focus groups indicated
increases in participants’ self-efficacy in
meal preparation and in the perception
that course participation was feasible
and enjoyable; the findings also revealed
areas for improvement (Table 1). Athletes
expressed that they learned new cooking
skills, which increased their interest in
preparing meals and confidence in meal
preparation. Athletes indicated that the
classes were enjoyable and that they
were able to incorporate the 4-week class
into their schedules. The athletes pro-
vided suggestions for recruitment and
meal preparation, suggesting that this
class would be beneficial for all student
athletes. 

Discussion

Our findings provide preliminary evi-
dence to suggest that the implementa-
tion of a cooking and nutrition education
curriculum is feasible and may increase
cooking self-efficacy among student ath-
letes. Although the sample size is ex-

tremely small and limits generalizability,
the baseline data confirm that student
athletes have low cooking self-efficacy
and lack meal preparation skills.4 These
conclusions are supported by the signifi-
cant increases in cooking self-efficacy
scores as reported by student athlete
participants and subsequent focus group
data suggesting the athletes’ perceptions
of improved self-efficacy in meal prepa-
ration, feasibility, and enjoyment of the
intervention. Findings from the current
study did not support the anticipated
benefit of the body appreciation curricu-
lum. To enhance the body image compo-
nent, we recommend future classes
include an intervention that has been in-
dicated as effective in promoting positive
body image or an online platform to ac-
cess resources, practice and apply con-
cepts learned, and support each other.7,13

This resource could be modeled after a
previous research study that developed a
social media program to support positive
body image in athletes and found im-
proved body appreciation, improved
body satisfaction, and decreased con-
cerns about weight and body shape.7

Strengths of this study include the ap-
plied nature of the research question and
potential for translation in the field. Limi-
tations include a small sample size from
one university, self-reported data, limited
follow up, lack of a control group, selec-
tion bias, and the majority of participants
coming from one team. Future interven-
tions could include a larger sample, a
more structured body appreciation inter-
vention, and assessment of additional
outcomes such as nutrition knowledge,
athletic performance, diet quality, and
follow-up assessments to evaluate the
long-term impact of the cooking and
body image intervention. We also sug-
gest that future research test the effec-
tiveness of each aspect of the
intervention (i.e., cooking only, body
image only, and the combined interven-
tion) with a control group.   

Conclusion      

This study adds to the prior literature as-
sessing cooking interventions to increase
self-efficacy among collegiate athletes
and was unique because of the inclusion
of a body appreciation component.4

Based on our findings, a cooking inter-
vention with a body appreciation com-

Figure 1. Change in Cooking Self-Efficacy Among the Collegiate
Athlete Sample (n=10)
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ponent was feasible among college ath-
letes, and promoted an increase in cook-
ing self-efficacy. As a result, it is
recommended that future studies add to
the body appreciation component by
using a social media platform to share re-
sources, engage with participants, and
apply concepts to optimize the delivery
and efficacy of the intervention.7

_________________________________
Courtney Payne, MS, RD, is an inpatient die-
titian at PeaceHealth Southwest Medical
Center, in Vancouver, WA. Alexandra Jack-
son, MS, RDN, is an instructor at Washing-
ton State University Vancouver, in Portland,
OR. Melissa Novak, DO, is assistant profes-
sor in the Oregon Health & Science Univer-
sity Sports and Family Medicine
department, and head primary care team
physician at Portland State University, in
Portland, OR.
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Themes Participant Quotes

Improved Self-efficacy
in Meal Preparation

Before this class, I only knew how to cook two things.
I think everyone could benefit from these classes, no matter
what cooking experience they have.

I learned cheap and easy ways to make good, healthy food.

I feel like I can buy new things at the grocery store now.

Learned how to make meals with vegetables incorporated
into the meal, not just on the side.

The recipes were an appropriate level of difficulty; chal-
lenging enough to keep it interesting but not crazy hard.

I feel 10/10 confident in preparing meals after taking these
classes.

I feel 7/10 confident in preparing meals now, but I was at a
3 before, so I’ve made a ton of progress!

At first, I felt like a fraud because I didn’t know what I was
doing. Then I realized, anyone can do it.

Feasibility and 
Enjoyment

I learned how to be relaxed while cooking and not stress
out about it.

I enjoyed hanging out with everyone and meeting new
people!

I tried lots of new dishes I wouldn’t have tried before.

It was a really fun and relaxing place to come!

The hardest part is making it there, but then I’m all in. I’ve
got nothing better to do, I’d just be sitting at home, bored,
watching TV!

Areas for Improvement More likely to come if it was a team event.

Some athletes didn’t sign up because they thought the
recipes would be too simple so they wouldn’t learn any-
thing; that wasn’t the case.

Present a short presentation to every team to show them
what the class is actually like and give them the opportu-
nity to sign up.

This is a great class, it would be helpful for any college stu-
dent, but especially student athletes.

Table 1. Qualitative Data: Semi-Structured Interviews
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Congratulations to the honorees who re-
ceived awards at the recent 2021 SCAN
Symposium held virtually in early March: 

n Mark Kern, PhD, RD, CSSDwas hon-
ored with the SCAN Achievement Award,
in recognition of his leadership in SCAN
and outstanding service to the profes-
sion. Mark is a Professor of Exercise and
Nutritional Sciences and Coordinator of
Foods and Nutrition at San Diego State
University. He earned his BS and MS de-
grees in nutrition science at Indiana Uni-
versity and his PhD in foods and nutrition
at Purdue University. Mark has served as
Editor-in-Chief of PULSE since 2003. He
also served as a member of the Executive
Committee, chaired the Nomination
Committee, and presented at the annual
SCAN Symposium. Mark’s areas of profes-
sional interest include the independent
and interactive effects of diet and exer-
cise on risk factors for chronic disease,
appetite/weight regulation, and athletic
performance. His research has been
funded by the USDA, the American Heart
Association, and numerous food com-
modity boards.

n Cheryl Toner, MS, RDNwas also hon-
ored with the SCAN Achievement Award
for her contributions to SCAN and the
profession of dietetics. Cheryl is a leader
in food, health, and communications with
a passion for building collaborative solu-
tions to food system challenges. Cheryl is
currently the Director of Food Sector En-
gagement for the American Heart Associ-
ation. Serving in various leadership roles,

Cheryl was the SCAN Chair in 2017-2018
and for several years served on the Exec-
utive Committee, mostly recently as Di-
rector of Events and prior to that,
Director of Member Services. Cheryl
earned her BS in nutrition at the Univer-
sity of Houston with a minor in Spanish
and her MS in nutrition at Texas Woman’s
University, and she completed her di-
etetic internship at the Houston Veteran’s
Affairs Medical Center.

n Lindzi Torres, MPH, MS, RD, CSSDwas
awarded the SCAN Excellence in Practice
Award for  outstanding service in her
practice area. Lindzi currently serves on
active duty at Joint Base San Antonio, TX
as the Operations Officer for the Special
Warfare Human Performance Squadron,
USAF. She is also the military Chair for the
DoD Performance Nutrition Working
Group. Lindzi established the first AF ac-
tive duty Performance Dietitian position
and Performance Nutrition program for
the Special Warfare (Air Force Special Op-
erations) training enterprise overseeing a
team of nine nutrition professionals and
a $1.1 million annual budget in support
of 560 operators and support staff, 1,100
trainees, over 16 programs across 10
states. Lindzi has experience in various
areas of dietetics, including health pro-
motion, public health nutrition, clinical
dietetics, disordered eating, and
sports/performance nutrition. She man-
aged the largest overseas USAF health
and wellness center nutrition program
and deployed for 6 months to
Afghanistan in support of Operation En-

during Freedom as the sole dietitian for
all U.S. military and coalition forces in
theatre.

n Karen Daigle, MS, RD, CSSD, CSCS re-
ceived the SCAN Distinguished Scholar
Award for her outstanding contribution
to dietetics and continued commitment
to scholarship. Karen is a Performance Di-
etitian and Officer in the U.S. Army. She
has supported the establishment of mili-
tary Human Performance Programs and
facilitated the creation of full-time
Sport/Performance Dietitian positions
within the U.S. Olympic and Paralympic
Committee and the U.S. Army. Karen has
served as a sport dietitian and physiolo-
gist with Team USA and as a Human Per-
formance Program Director with Army
Special Operations Forces. She has de-
ployed in support of numerous military
operations during her 24 years of service
spanning the Navy, Air National Guard,
and Army. She received her BS degree in
dietetics from Louisiana State University
and her MS degree in movement science
and food and nutrition from Florida State
University.

n Peter Pace MS, CSCS received the
SCAN Student Award for his contribu-
tions to SCAN, community service, and
academic excellence. Peter is a currently
completing his dietetic internship at the
James J. Peters VA Medical Center in
Bronx, NY in conjunction with graduate
coursework at New York University. Be-
fore entering the combined dietetic in-
ternship/graduate program, Peter earned

SCAN Notables



his MS degree in nutrition and exercise
physiology at Teachers College, Columbia
University. He also holds undergraduate
degrees in nutrition and dietetics from
Arizona State College and in business
management from Rensselaer Polytech-
nic Institute. He has held leadership roles
in campus and community organizations,
worked as a research assistant in nutri-
tion and exercise physiology labs, and
volunteered with Rutgers University’s
performance nutrition team. Peter plans
on utilizing his expertise in nutrition and
exercise physiology to optimize the per-
formance of our nation’s Special Opera-
tions soldiers.

n Shannon Herbert, MS, RD received
the SCAN Graduate Student Research
Grant (Wellness) for her research “Living
with Polycystic Ovarian Syndrome: Effect
on Relationships with Food and Dietary
Intake Patterns.” Shannon is a doctoral
student in the nutrition and dietetics pro-
gram at New York University. Her inter-
ests lie in understanding how lifestyle
behaviors may impact chronic disease,
with the hope of developing lifestyle in-
terventions that support and promote

lifelong well-being. Her research focuses
on exploring and developing lifestyle in-
terventions for women with polycystic
ovarian syndrome (PCOS). Shannon
earned her BS degree in global public
health and nutrition and her MS degree
in clinical nutrition from New York Uni-
versity, and completed her dietetic in-
ternship at the James J. Peters VA Medical
Center in Bronx, NY.

n Diane DellaValle, PhD, RDN, CSSD re-
ceived a SCAN Practitioner Sports Re-
search Grant for her research, “Improving
the Iron Status of Collegiate Athletes with
the Lucky Iron Fish.” Diane is an Associate
Professor and Research Dietitian at King’s
College. She earned her PhD in human
nutrition with minors in human epidemi-
ology and community nutrition from
Cornell University, her MS degree in nu-
tritional sciences from The Pennsylvania
State University, and her BS in nutrition
and dietetics and Dietetic Internship (Co-
ordinated Program) at Marywood Univer-
sity. Diane has served in multiple
research and faculty positions in the U.S.
government and academia, and currently
teaches in an online graduate program

for King’s College. Her research focuses
on iron deficiency and its functional out-
comes in athletes and non-athletes and
impacts on cognitive and physical per-
formance, as well as ways to enhance iron
concentration and bioavailability of diets
around the globe. 

n Kelly Pritchett, PhD, RDN, CSSD also
received a SCAN Practitioner Sports Re-
search Grant for her research “Risk of Low
Energy Availability and Menstrual Dys-
function in College-Age Female Run-
ners.” Kelly is an Associate Professor in
nutrition and exercise science at Central
Washington University. She provides con-
sultation to both elite and collegiate ath-
letes as well as active individuals. While in
college, she competed on the swimming
and diving team at the University of Ala-
bama. She has served on SCAN’s Sports
Performance Leadership Team. She has
authored research articles for scientific
journals and presented at regional and
national conferences. Her current re-
search interests include post exercise nu-
trition for recovery, vitamin D and the
athlete, and energy availability in spinal
cord injured athletes.
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FromThe Chair

Last year was challenging for so many reasons.  My thoughts
are with those of you who experienced any sort of loss or hard-
ship—and that very well may include every one of us.  I choose
to look forward and to remain hopeful that 2021 will bring bet-
ter times for us all.  Although we would all like to forget 2020,
there are some things that we can look back on very fondly—
some things that we never want to forget.  What I’m referring to
is the history of SCAN.  I am sure by now you have heard that as
of June 2021, SCAN will be moving forward as two new dietet-
ics practice groups (DPGs): the Cardiovascular Health and Well-
being DPG, and the Sports and Human Performance Nutrition
DPG.  These two new, dynamic groups will be able to flourish
and take their members to the next level as they are able to
focus on their areas of specialization.  

I’m not the best person to act as the historian for SCAN.  There
are a handful of people I could mention whom I have had the
privilege of listening to their stories of the inception of SCAN—
of why and how it was formed.  Stories about these forward-
thinking, cutting-edge RDs.  Dare I call them “rebels”?  If not, 
I would definitely say they were smart and brave.  These RDs
identified an area within nutrition and dietetics that was
emerging and needed to have its own identity.  They wanted to
become a community of like-minded RDs so they could net-
work and gain strength as an area of specialization.

Now, fast-forward 39 years:  What has occurred this past year
with the decision for SCAN to become two separate DPGs is his-
tory repeating itself, is it not?  SCAN’s key areas of focus—sports
performance, cardiovascular health, and wellness and wellbe-
ing—have grown exponentially in professional interest, scien-
tific literature, and continuing education content. Through
these DPG subunits, the opportunities for SCAN members to in-
form their practice with the latest information have been as-
tounding, as have the increasing challenges of delivering so
many resources for multiple, distinct content areas.  Your for-
ward-thinking, cutting-edge Executive Committee led the
charge on collecting data and developing a proposal to the
Academy’s Board of Directors.  

All SCAN members will be able to participate in both DPGs
throughout the 2021-2022 membership year, as long as you
renew your membership by June 15, 2021. Take this opportu-
nity to really see what these two distinct, unique groups have
to offer their members.  After all, the strength of a DPG lies in
the interest and involvement of our members.  Check out the
websites, sign up and participate in our discussion boards, vol-
unteer, get involved!

It’s been an honor to serve as Chair during SCAN’s final year.  
I’m humbled to think about those who served before me.  I
would like to thank the members of the Executive Committee
who have given innumerable hours to SCAN this past year as
well as thank all of our wonderful volunteers.  Like many, a big
part of me is sad to see the dissolution of SCAN, but another
part of me is extremely excited at the potential of the two new
DPGs.  Change is always difficult, especially for such a storied or-
ganization with such a wonderful history.  But I think Richard
Branson got it right: “Every success story is a tale of constant
adaptation, revision, and change.”

Looking Forward

by Christine Karpinski, PhD, RD, CSSD

“What has occurred this past year
with the decision for SCAN to
become two separate DPGs is
history repeating itself, is it not?” 
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Conference Highlights

Food and Nutrition
Conference and Expo™
(FNCE®)

American Academy of Food 
and Nutrition
October 18-20, 2020

The 2020 Food & Nutrition Conference &
Expo™ was transformed into a virtual
event due to the COVID-19 pandemic.
While the cancellation of the live event
was a disappointment to some RDs,
being virtual allowed others to attend. As
a result, FNCE® 2020 had more attendees
than any meeting in the Academy’s his-
tory and delivered a unique and valuable
experience in the first all-online event.
Total attendance numbered 13,775 regis-
trants from 66 countries and territories. 

As a bonus of being a virtual conference,
recordings of the sessions remain avail-
able for a year. Presented below are sum-
maries of just a few sessions that might
be of interest to SCAN members. 

Athletes, Energy Deficiency, 
and Bone Health

Renowned for their research involving fe-
male athletes, Penn State University pro-
fessors Mary Jane De Souza, PhD and
Nancy Williams, ScD presented informa-
tion that can help us better understand
why the quest for a lighter body com-
monly backfires into injuries and health
issues that take a toll. De Souza discussed
the topic of “Fuel for Function: Address-
ing the Energetic Needs of Exercising
Women and Men and Avoiding the Ath-
lete Triad” and Williams spoke on “Identi-
fying and Assessing Low Energy
Availability and Energy Deficiency in Ath-
letes.” Here are some key points from
their talks: 

n Athletes can only perform at their best
if they are fueled at their best. While
some athletes with a high drive for thin-
ness might improve in the initial stages
of weight loss and set personal best
records, extended food restriction can

lead to stress fractures, torn ligaments, or
a cascade of other muscle and bone in-
juries as the body breaks down and lacks
nutrients to heal quickly. Athletes who
experience one stress fracture are at high
risk for subsequent stress fractures.  

n When energy availability is low, the
body initiates a dangerous cascade of
adaptations that lowers resting meta-
bolic rate, curbs growth, and hinders re-
production. Under these conditions,
women can stop having regular men-
strual periods, and men can experience a
drop in testosterone, libido, and sperm
quality and motility. Males require a more
severe energy deficit than females before
bone and reproductive problems occur.

n Female athletes with amenorrhea have
a two to four times higher risk of devel-
oping stress fractures than female ath-
letes with regular menstrual periods. The
combination of an energy imbalance and
altered hormonal status contributes to
reduced bone density and culminates in
stress fractures in the present and osteo-
porosis in the future. 

n Weight-conscious male athletes—
cross-country runners, cyclists, and jock-
eys—also commonly have low bone
density. Their bone injuries can often be
linked to eating disorders, as is true with
female athletes. 

n Bone loss in the spine and hip, if left
unchecked, can occur at a rate of 2.5%
per year. Bone loss is slow to recover and
not all reductions in bone density are re-
versible. Nutrition strategies to improve
bone health include eating more
food/calories, consuming a calcium-rich
food at least two to three times a day,
and boosting vitamin D if serum concen-
trations are low.

n To resolve the energy imbalance, ath-
letes need to increase their food intake
by at least 350 kcal per day. This addi-
tional fuel can reverse the negative
changes in men within a week, whereas
in women, resuming menses can take
months. Active women who eat more

and still do not get a period for 6 months
should consult with a reproductive en-
docrinologist to rule out any medical rea-
sons for the amenorrhea.

n Failing to consume enough calories
can happen intentionally (with dieting)
or unintentionally (with eating only
“healthy” foods). Hunger can be inade-
quate to cue an adequate intake. 

n Measuring energy balance is challeng-
ing and fraught with error. Measuring
resting metabolic rate is one way to as-
sess whether an athlete is eating enough,
although the practicality of doing so can
be challenging.

The bottom line: For athletes striving to
lose weight to perform optimally, sports
dietitians are encouraged to remind ath-
letes that health needs are the more im-
portant goal than a number on the scale.
For more information on this topic, visit
www.femaleandmaleathletetriad.org.

Social Drinking and Young
Adults

Annette Maggi, MS, RD, president of An-
nette Maggi & Associates in Minneapolis,
presented a short session in the Learning
Lounge on the Sober Curious movement.
Because alcohol and athletics is a com-
mon combination, SCAN members might
want to know more about Maggi’s key
messages:

n Our culture commonly revolves
around alcohol. The self-prescribed mis-
sion of #SoberCurious or #alcoholfree-
generation is for young adults to
experience life without alcohol and em-
power them to make a conscious deci-
sion regarding if and when to consume
alcohol. 

n According to movement initiator Ruby
Warrington, author of Sober Curious: The
Blissful Sleep, Greater Focus, Limitless Pres-
ence, and Deep Connection Awaiting Us All
on the Other Side of Alcohol, being sober-
curious means “to choose to question, or
get curious about, every impulse, invita-

https://www.amazon.com/Sober-Curious-Blissful-Limitless-Connection/dp/0062869035/
https://www.amazon.com/Sober-Curious-Blissful-Limitless-Connection/dp/0062869035/
https://www.amazon.com/Sober-Curious-Blissful-Limitless-Connection/dp/0062869035/
https://www.amazon.com/Sober-Curious-Blissful-Limitless-Connection/dp/0062869035/
www.femaleandmaleathletetriad.org
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tion, and expectation to drink, versus
mindlessly going along with the domi-
nant drinking culture.”

n Several years ago, Millennials and
members of Gen X and Gen Z set out to
prove that they could meet the sober-cu-
rious challenge of taking a 1-month
break from drinking alcohol. Thus started
“Dry January” and the sober-curious
movement. Now, “Dry July” and “Sober
September” are also on the calendars.

n Sober Girls Society has 103 million fol-
lowers on Instagram. Sober Nation has
41,000 Instagram followers. These follow-
ers all want to be able to have fun and
make friends without alcohol.

n Sober-curious is about feeling better
in general; it is not an Alcoholics Anony-
mous group. It’s about feeling better,
managing finances more effectively, and
enjoying more enriching relationships.
Eighty-two percent of people who com-
pleted the Dry January challenge re-
ported they achieved those goals.

n Today, sober-curious people can meet
up at alcohol-free bars that offer a 100%-
dry experience.

n What can RDs be doing to support this
movement? We can suggest recipes for
(nutrient-rich) “mocktails,” so people can
enjoy a festive alcohol-free drink on a
holiday or birthday. Also, RDs could offer
food demonstrations that feature healthy
appetizers to enjoy with the mocktails.
When to do this? The hour before happy
hour officially starts!

n A pre-COVID survey suggests that Gen
Z is drinking 20% less per person than
Millennials, and Millennials drink less
than Boomers. Will this trend make sobri-
ety more culturally acceptable and re-
main strong as these younger
generations get older? Time will tell.

Midlife Weight Changes

Certified Menopause Practitioner Val
Schonberg, MS, RD, CSSD and Laura
McLain PsyD, director of Renfrew-Atlanta,
discussed the angst experienced by
women as they navigate midlife body
and hormone changes. Some key mes-
sages included:

n As women age, many experience a
changing body and are discouraged by
the concept of midlife weight gain. RDs
can help women learn to tolerate body
changes by asking probing questions,
such as “What is it about your weight that
is concerning you?” Does their weight
change make them feel old? Irrelevant?
What are they actually feeling?

n In a survey of about 1,850 women (av-
erage age 59; BMI 27), 79% stated that
weight and shape affected their self-es-
teem (Gagne DA, et al. Int J Eat Disord.
2012;45:832-844). This is a significant
problem!

n A new term “perimenopausal eating
disorder” has been coined to identify the
significantly higher eating disorder
prevalence among perimenopausal
women compared with pre- and post-
menopausal women). Is this due to a hor-
monal changes?

n So-called “brain fog” can be related to
changes in the brain due to lower estro-
gen levels, lack of sleep, depression, and
anxiety. Indeed, 35% to 62% of peri-
menopausal women report memory
changes. RDs may want to ask women,
“What time of day do you function best?
And function worst?”—and then suggest
that the women plan their day accord-
ingly.

n RDs need to encourage menopausal
women to focus on strategies that im-
prove mindful and intuitive eating rather
than restrained or restrictive dieting.

Often physicians recommend to women
that they try keto and low carb diets to
help them lose weight gain. But RDs
know that diets don’t work in the long
run, and they keep the women stuck on
the need to lose weight. The goal in help-
ing these women is to offer personalized
care and move them away from diets
that deny their bodies of valuable nutri-
ents. 

n How can RDs help mid-life women see
the bigger picture rather than just the
number on the scale? Can these women
find other areas of their lives that fulfill
them, so that weight becomes less dis-
tressing? What are they passionate
about? Excited about? Who are they as a
person? 

n Resilience is a positive adaptation and
response to some type of threat (such as
changing bodies). Women who talk with
other menopausal women become more
resilient as they get more support and
feel more connected, less anxious, and
less depressed. With resiliency comes the
ability to learn tolerance of body
changes.

n Working with a multidisciplinary team
can help women address both physical
and emotional issues. Health care
providers would do well to offer compas-
sion for women who may need to grieve
the loss of their youthful or thin ideal. 

“Conference Highlights” editor Nancy Clark,
MS, RD, CSSD has a private practice in the
Boston-area (www.NancyClarkRD.com)
and is author of the best-selling Nancy
Clark’s Sports Nutrition Guidebook, 6th
edition.

www.NancyClarkRD.com
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Seasonal Vitamin D3
Supplementation and Strength,
Power, and Body Composition 

Rockwell MS, Frisard MI, Rankin, JW, et al.
Effects of seasonal vitamin D3 supple-
mentation on strength, power, and body
composition in college swimmers. Int J
Sport Nutr Exerc Metab. 2020;30:165-173.

Several studies have reported that ath-
letes who train indoors have a low serum
25-hydroxyvitamin D (25(OH)D) concen-
tration. Some studies suggest that sea-
sonal supplementation of 25(OH)D in
athletes results in improved athletic per-
formance related to strength and power,
particularly in the lower extremity,
among those with vitamin D deficiency
or insufficiency. The purpose of this study
was to determine the effects of 12-week
seasonal (autumn) vitamin D3 supple-
mentation on strength, power, and body
composition in collegiate swimmers with
optimal summer vitamin D levels. In this
randomized, double-blind trial, 19 male
and female collegiate swimmers with op-
timal 25(OH)D concentrations (≥100
nmol/L) were given either a vitamin D
supplement (VITD; 5,000 IU) or a placebo
(PLA) daily for 12 weeks. The participants
were prescribed 20 hours of strenuous
training sessions per week and instructed
to maintain their typical diet throughout
the study. Blood samples were taken at
baseline, pre-intervention, and during in-
tervention to measure vitamin D.
Strength, power, and body composition
(dual-energy x-ray absorptiometry [DXA])
were measured pre-and post-interven-
tion. The 25(OH)D concentration in the
VITD group increased by 8% (121.8±12.5
nmol/L) and decreased by 44% in the
PLA group (P<.05). Post-intervention
strength and power tests demonstrated
a significant improvement with VITD but
not with PLA. Fat-free mass (FFM) in-
creased by 13.6% in the VITD group
(P<.05) but remained unchanged in the
PLA group, while body fat percent (BF%)
decreased by 6.2% in the VITD group and
4.0% in the  PLA group (P<.05). There
were no correlations found between
body weight, FFM, or BF% and 25(OH)D.
These results indicate that seasonal sup-

plementation of 25(OH)D improves
strength and power in the lower extrem-
ity in athletes who train indoors, even
those with optimal Vitamin D levels. Fur-
ther research is needed to analyze the
lowest effective dose of vitamin D to pre-
vent a seasonal decline in 25(OH)D con-
centration.

Summarized by Allana Soriano, BS, Sports
Nutrition Concentration, Department of Ex-
ercise & Nutrition Sciences, Weber State
University, Ogden, UT.

Effects of Short-term Fasting
and Exercise on Body
Composition

Delli Paoli G, van de Laarschot D,
Friesema ECH, et al. Short-term, com-
bined fasting and exercise improves
body composition in healthy males. Int J
Sport Nutr Exerc Metab. 2020;30:386-395.

Long-term fasting regimens supple-
mented with resistance exercise have
been shown to facilitate body fat reduc-
tion. However, such protocols may not be
practical for the general population.
Therefore, the purpose of this study was
to investigate the effects of a combined
short-term fasting and endurance exer-
cise regimen (i.e., Sportfasting) on body
composition and weight loss. In this
study, 107 recreationally active male par-
ticipants completed a 10-day Sportfast-
ing protocol. In this protocol, participants
restricted energy intake to 1,800, 1,200,
and 800 kcal/d on days 1, 2, and 3 (phase
I), reduced intake to 189 liquid kcal/d for
3 days (phase II), and then steadily in-
creased kcals the remaining 4 days (800,
1,200, 1,800, 2,200 kcal/d, respectively)
(phase III) while incorporating 30 min-
utes of cycling (70%-75% maximum
heart rate) each day of the protocol. Fol-
lowing phase III, participants resumed
normal recreational activity and main-
tained an energy intake of 2,200 kcal/d.
Body weight and body composition via
dual-energy x-ray absorptiometry (DXA)
were measured 1-day pre-Sportfasting
protocol and 7 to 10 days post-Sportfast-
ing protocol. Total body mass loss aver-
aged −3.9±1.9 kg (P<.001) consisting of

-3.3 kg±1.3 kg (P<.001) total fat mass and
-0.6 kg±1.5 kg (P<.001) lean mass. The de-
cline in lean mass did not alter the base-
line ratio of lean mass to total body mass.
More android fat (−3.9±1.9 kg, P<.001)
was lost than gynoid fat (−2.2±1.9 kg,
P<.001) as a percentage of total fat mass.
These results support the short-term
benefits of fasting and daily exercise in
males for weight loss, while attenuating
loss of muscle mass. Additional research
is warranted to evaluate this protocol on
a larger scale, including females. In con-
clusion, short-term fasting in combina-
tion with endurance exercise may be an
effective weight management strategy
for recreational male athletes. Financial
contribution from European Nutraceuti-
cal Services BV supported this study.

Summarized by Marlene Stephani, under-
graduate student, Nutrition Education,
Sports Nutrition Concentration, Depart-
ment of Exercise and Nutrition Sciences,
Weber State University, Ogden, UT.

RMR and Energy Deficiency in 
Exercising Women

Strock NC, Koltun KJ, Southmayd EA, et al.
Indices of resting metabolic rate accu-
rately reflect energy deficiency in exercis-
ing women Int J Sport Nutr Exerc Metab
2020;30:14-24.

Reproductive dysfunction and compro-
mised bone health are linked to energy
deficiency in exercising women. To find a
more objective assessment of energy sta-
tus, this study was undertaken to assess
whether the ratio of measured resting
metabolic rate (RMR) to predicted RMR
ratio can be used as an indicator of risk of
energy deficiency among exercising
women. The 217 participating exercising
women in this cross-sectional analysis
were divided into three groups based on
self-reported menstrual history: amenor-
rheic (no menses), ovulatory (egg release
from ovaries), and sMD (oligomenorrhea,
anovulation, and luteal phase defects). In-
cluded were women who were between
ages 18 to 45 years, had a body max
index of 16 to 35kg/m2, participated in
≥2 hours per week in moderate-/vigor-

Research Digest



ous-intensity exercise, were non-smokers,
did not have a diagnosis of any psychi-
atric disorder or organic causes of men-
strual disorders, and were not taking
hormone-altering medications. The ratio
threshold of ≤0.90 as an indicator for en-
ergy deficiency was evaluated by com-
paring it with total triiodothyronine (TT3)
hormone concentration and menstrual
characteristics of the participants. RMR
ratio was assessed through indirect
calorimetry and by comparing it with
four different predicted RMR equations
(Harris-Benedict equation, dual-energy x-
ray absorptiometry [DXA] equation, Cun-
ningham equation [1980 and 1991]).
Results revealed a strong positive rela-
tionship of the P-value between ratio
<0.90 and presence of low serum TT3
concentration and menstrual dysfunc-
tion (P=.004). Each prediction equation
ratio yielded significant regression mod-
els for predicting amenorrhea (Harris-
Benedict, P=.013; DXA, P<.001;
Cunningham [1980], P=.003; Cunning-
ham [1991], P=.005) and low TT3 (all ra-
tios: P<.001). Based on these findings, the
RMR ratio can be used as an initial
screening tool for assessing the meta-
bolic status in exercising women. There-
fore, energy deficiencies can be faster
addressed and metabolic function re-
stored with nutritional interventions. This
study was funded by the U.S. Depart-
ment of Defense and U.S Army Medical
Research and Material Command, and

the Penn State University College of
Health and Human Development. 

Summarized by Sabine Krautgasser, gradu-
ate student, Department of Nutrition and
Integrative Physiology, Coordinated Mas-
ter’s Program, Sports Nutrition Concentra-
tion, Salt Lake City, UT.

COVID-19 and Eating Disorders

Baenas I, Caravaca-Sanz E, Granero R, et
al.  COVID-19 and eating disorders during
confinement: analysis of factors associ-
ated with resilience and aggravation of
symptoms. Eur Eat Disorders Rev.
2020;28:1-9.

The COVID-19 pandemic has not only im-
pacted our way of life and the economy,
but also the physical and mental well-
being of many individuals. Researchers
are trying to decipher how these drastic
adjustments of social life can trigger
symptoms associated with eating disor-
ders (ED). The purpose of this survey was
to assess how confinement during the
COVID-19 pandemic may affect those
with an ED. Seventy-four adults diag-
nosed with an ED (71 women, 3 men) be-
tween ages 19 to 45 years were
evaluated; of the 74 participants, 19, 12,
10, and 33 had a diagnosis of anorexia
nervosa (AN), bulimia nervosa (BN), binge
eating disorder (BED), and other specified
feeding or eating disorder (OSFED), re-

spectively. Participants completed Eat-
ing-Disorder Inventory-2 (EDI-2), Yale
Food Addiction Scale 2.0 (YFAS-2), Symp-
tom Checklist-90-Revised (SCL-90-R), and
Temperament and Character-Inventory-
Revised (TCI-R) questionnaires to evalu-
ate ED-related behaviors prior to
treatment. Participants were adminis-
tered a semi-structured telephone survey
that measured socio-demographic vari-
ables, ED status, COVID-19 worries, and
coping mechanisms.  Results indicated
that one quarter of ED patients experi-
enced more symptoms (n=19), while the
reminder did not (n=55). Lower levels of
self-directedness were associated with
patients whose symptoms worsened
(P<.05), specifically in those with AN.
Lastly, concerns during the lockdown
were correlated with older age (r=.271),
ED severity, and drive for thinness (r=-
.262). Identifying emotional and person-
ality factors related to difficult situations,
such as the COVID-19 pandemic, may be
useful to strengthen treatment methods
and prevent further progression of ED
symptoms. This study was supported by
CERCA Programme/Generalitat de
Catalunya.       

Summarized by Maria Shanklin, graduate
student, Department of Nutrition and Inte-
grative Physiology, Coordinated Master’s
Program, Nutrition Education and Research
Concentration, University of Utah, Salt Lake
City, UT
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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 Per-
formance, 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 Exercise-
Induced Physiological Stress, by David C.
Nieman; (6) Facts with Tact: Strategies for
Uncomfortable Conversations 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 Designing an Ef-
fective Nutrition Plan for Achieving Opti-
mal 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, Revolutionary Sports
Nutrition, the 2021 SCAN Virtual Sympo-
sium, March 3-5, 2021, showcased expert
speakers on some of the most relevant
topics in sports nutrition today, as well as
other  areas of interest to members. 

n News 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
two most recent ones were held in No-
vember 2020, Cardiovascular Nutrition
Assessment Update: What’s in Your Tool-
box? by Karen Collins and Ellen Aberegg,
and in February 2021, Omega 3 Fatty

Acids and Cardiovascular Disease Preven-
tion: An Update, by Kevin Maki.  As with all
full-hour webinars offered by SCAN, you
have the opportunity to earn 1 CPEU. 

• Upcoming CV Health Webinars. An ex-
citing CV Health webinar is coming up:
The 2020 US Dietary Guidelines: A Focus on
CVD Prevention, April 28, 2021 at 1 pm
CST, by Linda Van Horn.  

• CV Reimbursement Trends and Ef-
forts. If you’re interested in becoming in-
volved in our efforts to increase
awareness of reimbursement issues and
topics, contact Geeta Sikand at
gsikand@gmail.com. 

• 2020 Dietary Guidelines Advisory Re-
port. The Scientific Report of the 2020 Di-
etary 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-Ether-
ton submitted comments to the
Academy on behalf of SCAN’s CV subunit. 

n News 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.

Of Further Interest
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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.

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 in
Regenerative Medicine, virtual event. For
information: www.acsm.org

June 3-6, 2021
National Lipid Association Scientific Ses-
sions, Scottsdale, AZ. For information:
www.lipid.org.

July 28-30, 2021
Annual National Wellness Conference,
Cincinnati, OH. For information: www.na-
tionalwellness.org/page/NWC.

September 24-26, 2021
National Lipid Association Clinical Up-
date, Savannah, GA. For information:
www.lipid.org.

Upcoming Events
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