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Arizona State University, ranking #1 in innovation (US 
News & World Report, 2019) and #5 in sustainability 
(Sierra Club, 2018), boasts a proud reputation for 
increasing green efforts around campus. Student-
athletes also desire more sustainable efforts from 
Sun Devil Athletics (SDA). Foodservice is an important 
focus when making positive changes toward becoming 
environmentally friendly, as foodservice generates 
almost 5 million tons of waste each year (ReFED, 
2018). The purpose of this project was to develop a 
Reusable Box Program for student-athletes to reduce 
environmental impact. 

Meals Incidental to Participation are a new benefit to Sun Devil 
Olympic student-athletes, having only been provided for the 
last three semesters. SDA provides three dinners per week. 
At Monday and Tuesday dinners, student-athletes are allowed 
through the line one time for this “to-go” style meal. Wednesday 
night dinners are an unlimited buffet. Because the Monday and 
Tuesday dinners are “grab and go,” this can create unnecessary 
waste with disposable containers. With up to 300 student-
athletes attending meals, most of whom used two containers 
per meal, this creates the potential of wasting almost 17,000 
disposable boxes per semester.

Implementing a Reusable Box Program was an important goal 
for SDA’s athlete dinners. Student-athletes are interested 
in sustainability, and their interests are important to sports 
nutrition. Foodservice is also a large contributor to waste, 
so this program helps the sports nutrition department make 
a positive impact on sustainability. In order to successfully 
implement the Reusable Box Program, thoughtful planning 
amongst Sun Devil Sports Nutrition and collaboration with our 
foodservice provider (Sodexo) was required. Given limited 
resources and access to technology, simpler methods needed 
to be utilized to track attendance at meals and how many 
reusable boxes were checked out at one time.

Primary goal is to implement a brand-new Reusable Box 
Program at student-athlete dinners. Secondary goal is to 
encourage as much student-athlete participation in this new 
program as possible to decrease waste. Tertiary goal is to 
increase awareness of the importance of sustainability through 
monthly educational activities at athlete meals. Education on 
compostable versus recyclable items, surveys and Instagram 
posts were utilized.

During the fall 2019 semester, the Reusable Box Program had 54% participation amongst 256 (on average) meal attendees, 
and 5,730 disposable boxes were saved. The program had 66% participation amongst 198 average meal attendees during 
spring 2020. Due to campus closures halfway through the semester, only 2,198 disposable boxes were saved during the 
Spring 2020 semester; though an estimated 4,008 would have been saved if meals had continued as normal. A survey 
was distributed to 50 student-athletes in January 2020, which had overwhelmingly positive feedback from the fall 2019 
participants. Sustainability-related activities were executed during the spring 2020 semester. For example, the pre-test 
average score was 40%, and the expected post-test score would have been higher. Over the course of two semesters, 
student-athletes saved 7,928 disposable boxes, which means the goal of improving sustainability at athlete meals was 
achieved this year.

During the fall 2019 semester, the Reusable Box Program was 
implemented at Olympic Sport meals. Through collaboration 
with Sodexo, reusable boxes were obtained at no cost to 
sports nutrition. Athletes enrolled by signing a waiver that 
outlined the conditions of the program. Two student-interns 
were responsible for managing a Google Sheet used to take 
attendance, as well as keep track of boxes. Boxes could either 
be taken to-go and returned at the following meal or returned 
at the current meal. To increase knowledge on sustainability, 
educational activities were delivered during the spring 2020 
semester, including a pre-test on sustainability knowledge. 
Shortly after, an educational activity regarding food items to be 
composted vs. recycled vs. thrown away was conducted during 
an athlete meal. Due to unforeseen campus closures, the plate-
waste study, post-test and Earth Day activities were unable to 
be executed at meals.

OUTCOME

Figure 1: Meal attendance tracker
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Figure 2: Disposable boxes used per semester Figure 3: Student athlete with 
reusable box



Figure 1: Hormonal changes in an average cycle

Figure 2: Correlations between menstrual 
bleeding and wellness scores

Figure 3: Visual of the adapting phases of the 
menstrual cycle to individual training plans
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More research is warranted to determine how female 
reproductive hormones impact physiologic response 
to sport and exercise during menstruation (Sims et 
al., 2018). Hormone levels vary during menstruation, 
causing physiologic perturbations. Previous studies 
have explored hormonal influence on thermoregulation 
(Giersch et al., 2019), ligament injury (Stijak et al., 2015) 
and inflammation (Khowailed et al., 2015), yet research is 
still warranted for interventions that will positively affect 
health and performance of female athletes.  

Most athletic teams at Northwestern University conduct a 
daily wellness survey to assess athlete readiness for training. 
For females, adding a question on the survey that addresses 
menstruation could allow the team’s health care providers to 
better understand individual and team patterns, allowing for 
proper nutrition interventions, training and recovery. The pilot 
study will involve the women’s soccer team, with a long-term 
goal to involve all other women’s teams from the university, 
serving as a health and ergogenic aid for females. 

Wellness surveys were completed via Smartabase technology 
where subjective ratings included: nutrition, levels of stress, 
energy, soreness, quality of sleep and hours slept. Scores of 
0-5 are low, while scores of 6-10 are high. Lower scores indicate 
a higher level of readiness for training. An additional wellness 
question was added: “Are you currently bleeding on your 
period?” If “Yes,” a drop-down question was displayed to assess 
heaviness of flow. Prior to tracking, the team dietitian conducted 
two, 30-minute education sessions on the physiology behind 
menstruation. Tracking was implemented for 12 weeks, with 
responses collected weekly. 

Nutrition education should reinforce adequate calcium, 
vitamin D, antioxidant intake (Bendich et al., 2000) and use 
of a sports drink such as Gatorade during exercise (Isacco et 
al., 2012) to help mitigate premenstrual syndrome symptoms 
characteristic of the high hormone phase. Education on the 
health benefits of regular menstruation and how to mitigate 
various PMS symptoms through nutrition intervention should 
be included. Registered dietitians and other members of 
the high-performance health care team working with female 
athletes should also encourage women to track their cycles 
and regularly check in with them to help them identify patterns 
and symptoms for their specific cycle, leading to appropriate 
intervention. 

Track menstruation with the Northwestern University women’s 
soccer team (WSOC) to explore patterns and potential 
correlations between wellness scores including nutrition, 
hydration, energy levels, soreness levels, sleep and presence 
of menses. The goal for this pilot study is for the data to reveal 
individual and team nutrition education needs that improve 
symptoms related to menstruation in an overall effort to 
enhance health and performance. 

Individual wellness scores of sleep quality, levels of energy, soreness, stress and nutrition, as well as overall wellness 
scores, did not correlate with participants bleeding on period. 98.5% of participants scored between 0-5 consistently for 
fueling, which demonstrates that participants perceived nutrition choices as good/great on a consistent basis over the 12-
week period.

The results demonstrate that menstruation might not have an impact on perceived wellness and nutrition, but more 
research is needed. Limitations included WSOC player tracking during off-season when training and competition load is 
lower, exogenous hormones not being accounted for, subjectivity of wellness measures and examining inter-variability 
among players instead of individual variability. There is promise in research on this topic, but studies that use objective 
measures, larger sample sizes and account for exogenous hormone influence are needed. 
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Working with National Football League (NFL)™ athletes 
presents many challenges. Professional football 
teams have players with ranging ages and experience 
levels, which results in different nutrition education, 
backgrounds, nutrition practices and ideas. Nutrition 
education programs aim to correct dietary inadequacies 
and promote optimal health and athletic performance by 
furthering knowledge of proper dietary and supplement 
choices. Nutritional strategies to optimize performance 
in NFL athletes is beneficial to improve performance, 
recovery and overall health. Presenting the information, 
and providing guidance and education about their 
individual nutrition practice is built upon player trust and 
individual goals of improvement.   

Elite athletes train in an environment where the knowledge and 
skills needed to optimize sport performance are taught, yet 
studies report athletes still have suboptimal diets and low levels 
of nutrition knowledge (Heikura, 2017). Athletes are exposed to 
conflicting nutrition information from friends, family, teammates, 
the internet and sales personnel. Professional football players 
are responsible for their own nutritional strategy, goals and 
utilization of the nutrition program and products available for 
use. It is important to respect the athlete’s ideas and beliefs, but 
also provide education that is based in research and presented 
voluntarily.

Develop passive nutrition education materials related to 
relevant nutrition topics to expand the nutrition knowledge and 
utilization by players. Areas of nutrition that were significant 
to athletes’ performance and overall health were the main 
focus. All nutrition education materials created were based 
on research and proven beneficial practices that support the 
players’ individual needs and performance goals.

A range of nutrition education strategies are used to help 
athletes improve their nutrition knowledge. Nutrition education 
interventions are specific programs designed to assist targeted 
populations in acquiring relevant knowledge or adapting 
improved eating behaviors (Murimi, 2017). Interventions have 
the goal of maintaining and improving health, enhancing athletic 
performance and preventing injuries and illness. Based on 
a qualitative assessment, gaps in nutrition knowledge were 
observed in this population. Being able to correct individual 
athletes’ knowledge and improve nutritional practices may have 
a direct impact in players’ performance, recovery, injury and 
illness prevention.

Figure 2: Education material created and used for featured weekly nutrition topic

Figure 1: Education posted in team locker room near fueling area
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As the season progressed, the nutrition strategies, supplementation and utilization by the athletes expanded. The 
nutrition education materials improved athletes’ openness about nutrition and supplements and brought more questions 
and conversations on how the athlete can make improvements to support his individual goals and nutrition needs. By 
expanding the nutrition education materials, the dietitians were able to impact more players and increase nutrition product 
and program usage with the goal of improved performance and athlete health.
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STRATEGY
For this specific population and setting, the best method to 
improve nutrition knowledge was through passive education 
utilizing signage around the fuel station and where nutrition 
products were available (i.e., locker room, meeting spaces, meal 
room), as well as through one-on-one counseling. 

1. Introduce new nutrition products and provide guidance of 
how to incorporate into athletes’ personal routine.

2. Introduce new supplements and individual education 
about best practices for use.  

3. Feature new nutrition topics weekly and put in sight of 
athletes passing in the fuel area and weight room. 

4. Provide an environment of trust, open communication and 
discussion between player and dietitian.
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Develop a sustainable plan for obtaining and retaining 
larger sports nutrition intern cohorts to improve training 
and service, increase efficiency and grow participation 
in sports nutrition education opportunities at Stanford 
University Athletics.

Stanford University’s sports nutrition department services 
upwards of 900 student-athletes on 36 teams. Our sports 
nutrition intern program plays an important role in day-to-day 
operations, the largest being fueling station services. In the 
past, given that Stanford doesn’t have an undergraduate or 
graduate nutrition program, intern recruitment was centered 
around one Bay Area university that has a sports nutrition track 
and a course credit internship opportunity. With this recruiting 
method, cohort sizes were not always consistent, and their 
background knowledge varied. 

Reaching out and building relationships with more Bay Area 
universities creates an increased access to possible student 
interns. Having more interns to operate the fueling station 
allows for RDs to spend less time at the fueling station and 
more time on counseling and team-specific needs. With interns 
coming in with various levels of sports nutrition knowledge, it 
is important to make sure they are prepared, especially when 
educating student-athletes. Educating interns on the basics of 
sports nutrition can better assure that athletes are receiving 
accurate information, even without a dietitian present. Switching 
to an online education method can help remove the commuting 
barrier that is a problem for many of our interns.

1. To increase intern recruitment/retention and build  
relationships with other neighboring universities 
 

2. To increase consistent participation in the intern 
education program and decrease barriers to participation 

3. To improve fueling station service and management 
efficiency 

Attendance of intern education meetings doubled from fall to winter quarters, increasing from four to eight weekly 
attendees. Students were recruited from two Bay Area institutions. The additional school represented a new partner 
relationship where students could complete an internship for credit. The online format increased punctuality and 
decreased scheduling conflicts. The increase in participation improved engagement and demonstrated knowledge of the 
most recent intern cohort, illustrated by assignment performance and execution of fueling station roles. An increase of one 
to two interns per shift at the fueling station correlated to quicker student-athlete service, and less immediate oversight by 
full-time staff. It increased dietitian availability for team needs while maintaining daily operations. The improved accessibility 
for students allowed for more course credit opportunities, which may contribute to future recruitment and retention.

A barrier to our intern recruitment and education program 
is the limited pool of students to pull from and availability to 
attend education meetings. In the past, we recruited from 
one university and held weekly meetings in person. To help 
increase the intern pool, other Bay Area universities with 
Kinesiology/Nutrition programs were contacted and made 
aware of our internship opportunity. Feedback from previous 
interns indicated that commute time was a major barrier 
to meeting attendance. Drawing from the Sports Nutrition 
Immersion Program experience, we converted the program to 
an online platform. The curriculum required a few alterations 
but transitioned well. The final 12 weeks of curriculum consists 
of nine virtual meetings and three predetermined in-person 
meetings for presentations and demonstrations.

OUTCOME

Figure 1: Eight student interns and two RDs during an online intern education meeting Figure 2: An example of one of the assignments given to interns



Figure 1: Example of a section of the Table of Contents

Figure 2: Copy of Dawg Bites education piece; all of the student-athletes are educated on these five 
basic principles in their time at UGA
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The purpose of this project was to create a handbook 
for the performance nutrition department so that, if a 
staff member is absent, the other employees can rely 
on the handbook to continue operations. This tool can 
be utilized by new employees, various staff members 
or anyone else who needs to know how aspects of the 
department function. 

The University of Georgia (UGA) performance nutrition 
department has many moving parts and the need for an all-
inclusive resource has become apparent. From staff turnover 
to the hiring of new interns and students, an employee 
handbook can provide a more efficient method of education 
and onboarding for newcomers. Each staff member has a point 
of reference for any departmental needs and operations. This 
handbook is a necessity to learn how the UGA performance 
nutrition department operates.

To document everything about the department into a single 
resource so that, in theory, if there was nobody else in the 
office, anyone could jump in to manage. This handbook is not 
only an excellent resource for employees, it is also evidence 
of the day-to-day tasks and challenges the department faces. 
A resource like this is invaluable when showing our worth 
to administration, as it demonstrates all aspects of a sports 
dietitian’s role. 

Step 1: Brainstormed table of contents 
• Reviewed UGA server to get an idea of necessary content
• Broke content into main categories and subcategories
• Reviewed with all staff and collected input

Step 2: Researched proposed categories and formatted 
document 

• Searched server for relevant information in each category
• Met individually with each assistant sports dietitian to gain 

more knowledge and insight about each topic
• Typed information and formal directions for each section, 

and added graphics, charts and pictures

Step 3: Revised all sections
• Revised by all members of staff
• Held a meeting to review any feedback

Step 4: Proofread and formatted
• Proofread by multiple staff members
• Formatted in a user-friendly manner
• Reread and added finishing touches

Step 5: Presented to director (Jana) for approval; distributed 
resource 

• Met with Jana to go over and tweak before final approval
• Saved e-copy on server for staff
• Printed copies for staff’s reference and to present to 

administration

The overall outcome was to provide an exhaustive resource for all UGA performance nutrition employees to aid the 
process of education and onboarding. This tool can be utilized by all students, interns/fellows, assistants and directors. It 
will also be given to the administration at UGA to illustrate the various parts of a performance nutrition department. Ideally, 
the handbook will be updated as the department evolves over time.  

OUTCOME
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Imagine repetitively bucking on a horse over eight 
seconds, pulling 46G, similar to G-loads of an Indy car 
crash or a knockout punch. The high impact nature of 
bareback riding makes it one of the most dangerous 
sports in the world. Challenging training loads and 
competitive rodeo schedules culminate into progressive 
fatigue. Consequently, athletes’ health and performance 
are impaired. The debilitating nature makes proper 
recovery and nutrition fundamental to high-level 
competition. 

The athlete’s season is 10 months. In the summer he competes 
in over 100 rodeos—often in various cities daily. In addition to 
competitions, a typical week includes lifting, physical therapy 
and treatments five days per week. He practices two days on 
a bucking machine and performs daily ranch work. Lack of 
recovery, lack of sleep and poor nutrition habits have historically 
led to weight loss of 15 to 20 pounds over the season. His 
previous sport-related injuries include: shattered cheekbones, 
elbow reconstruction, bilateral hip reconstruction, thumb 
surgeries and tibia/fibula pin. 

Improve sleep habits, meet caloric needs and reduce risk of 
injury, ultimately leading to better performance and overall 
ranking. Education about sleep, body composition, nutritional 
needs and fueling for competitions while traveling will reduce 
the amount of weight loss over the course of his competitive 
season. Thus, it will potentially mitigate injury risk, increase 
performance, and ultimately, allow competition advancement to 
nationals in Las Vegas. 

Enhancing recovery-stress balance improves performance and 
allows the athlete to function at the highest level (Nicolas, 2019). 
A sign of poor recovery and high stress is weight loss. Weight 
loss due to poor intake is associated with higher risk of nutrient 
deficiency and injury risk (Manore, 2015). Nearly 20/100,000 
rodeo contestants can expect to suffer a catastrophic injury 
(Butterwick, 2003). Based on RD assessment and past injury 
history, it’s evident intake was below needs, resulting in weight 
loss, decline in performance and increased risk of injury. 

Figure 1: RD Assessment

Pre Post

REST-Q Sport Survey
16

 (97 sport stress-81 general stress) 
10 improved sport stress

(90 sport stress-80 general stress)

Groningen Sleep Quality 
Questionnaire

7/15
(Lower scores indicate 

better sleep quality)

5/15
(Improved sleep quality)

Dietary Recall 
At home

Breakfast-2 breakfast tacos (eggs, 
tortilla, salsa, cheese)

Lunch - greens, meat, rice 
1 Snack- jerky, trail mix or peanut 
butter sandwich or protein shake

Dinner - greens, rice, meat  

Breakfast - Large smoothie with 
peanut butter, banana, protein 

powder, fruit and spinach
Lunch - meat, corn, potatoes, 

veggies
Dinner - meat, greens, rice 

2 Snacks - protein shake, trail mix 
and jerky 

Dietary Recall
On the road

Breakfast - at a diner or hotel, 3-4 
eggs, toast, bacon or sausage 

Lunch - at a diner or restaurant, 
meat, rice or potatoes, vegetable

Snacks - minimal, maybe trail 
mix or jerky 

Dinner - meat, rice or potatoes, 
vegetables 

Breakfast - at a diner or hotel, 3-4 
eggs, toast, bacon or sausage 

Lunch - at a diner or restaurant, 
meat, rice or potatoes, vegetable
Pre-Rodeo snack - trail mix, jerky, 

dried fruit, regular fruit, 
crackers or pretzels

Post Rodeo - Dairy free muscle milk, 
jerky, trail mix

Dinner - (larger portion) meat, rice or 
potatoes, vegetables 

Weight 162.772 lbs 161.57

Body Composition 9.5% 10.4%

Lean Mass 147.327 lbs 144.756 lbs

Fat Mass 15.446 lbs 16.816 lbs

Calculated Needs 
Harris Benedict Equation

Resting metabolic rate: ~2,000 calories
Daily Activity Level: Active - Very Active

Total Calculated Calorie Needs: ~3000-3500 calories 
Protein (2.5g/kg):190g (25%)

Carbs (5g/kg):375g (50%)
Fat (1.2g/kg): 80-90g (25%) 

World Rodeo Rank 9th 4th
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Over the course of five months, this rodeo athlete was able to stay within two pounds of his initial body weight and <1% 
change in body fat percentage, which is improved from previous 15lb weight loss last season. His REST-Q sport and 
Groningen Sleep Quality Questionnaire scores increased over the course of the season. He utilizes ready-to-drink shakes 
for post rodeo rides and has an improved understanding of eating on the road while competing (increased calories to 
~3,000 on rodeo days). He has advanced in his world rodeo rank and has not had any injuries thus far. 
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A preliminary (pre) consult, body composition, Recovery Stress 
Questionnaire (REST-Q) and Groningen Sleep questionnaire 
were performed in September, with follow-ups (post) done in 
March. Weekly counseling sessions took place to evaluate 
eating and sleep habits, problem solving abilities and implement 
behavior changes. Education provided included: grocery/gas 
station food lists, nutrition for recovery and athlete plates. Body 
composition and weight goals were developed collaboratively 
with the physical therapist and strength coach. Supplementation 
included 5g/day of creatine monohydrate to prevent weight loss 
and to maximize the CP pathway during the 8s ride at maximum 
effort. Due to the high impact/collision demands of rodeo, 
calorie and macronutrients were adjusted (Costello, 2018). 

   February 7th               February 8th
  Flight: HOU > CID       Flight: CID > HOU

Rodeo in Cedar Rapids, IA

February 12th 
Drive

Rodeo in Jackson, MS

February 14th 
Drive

Rodeo in Los Fresnos, TX  
(Texas Quarter Finals)

February 15-16th 
Drive

Rodeo in San Antonio, TX  
(Texas Semi-Finals)

 February 21st                February 21st
 Flight: HOU > MCO       Flight: MCO > CMH

Rodeo in Kissimmee, FL

February 22nd 
Flight: CMH > HOU

Rodeo in Columbus, OH

Figure 2: A sample two week schedule of this rodeo athlete’s competitions and the travel associated
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Symptom relief for ulcerative colitis (UC) in athletes can 
be achieved by changes to the diet, but when food 
preparation and availability are out of one’s control, it 
can be hard to regulate. Weight gain in these athletes 
is also difficult due to limited food acceptance and 
altered gut function. Specific meal plans, handouts and 
providing low-FODMAP foods were found to be helpful 
in this athlete’s symptom control. 

For two years, a football athlete endured stomach pain, 
frequent bowel movements and bloody stools before receiving 
an official diagnosis. Various diet modifications and medications 
were tried with no success, until he was finally diagnosed with 
UC. After this diagnosis, the athlete began nutritional treatment 
by following a low FODMAP diet and receiving IV infusions. 
The low FODMAP diet is named such as it eliminates foods 
that are high in fermentable oligosaccharides, disaccharides, 
monosaccharides and polyols which are short-chain 
carbohydrates that are poorly digested in the small intestine.  
At first, the athlete struggled with the restrictiveness of the four 
week elimination aspect of the low FODMAP diet and we were 
not able to enter the reintroduction phase. Sports dietitians 
used educational resources to help the athlete navigate food 
choices on campus and in the fuel zone for compliance.

The goal of this nutrition intervention was first and foremost, 
symptom resolution. This would eventually allow for higher 
caloric intake, leading to weight gain. In the collegiate setting, 
athletes are often unable to control how their food is prepared 
and what food they have access to, which makes it difficult 
to follow restrictive diets such as low FODMAP. The dietitians 
worked together to educate the athlete on low FODMAP 
choices in the fuel zone and on campus, portion sizes and ways 
to increase calories at meals and snacks. 

For the first 1-2 weeks after education and implementation 
of the low FODMAP diet, the athlete was not experiencing 
any changes in symptoms. When reviewing the food log, it 
was found that the athlete was not following the diet. The 
athlete stated that he was having a hard time making the right 
choices on campus and had several events that he wanted 
to celebrate with his favorite high FODMAP foods. Once the 
athlete understood the importance of the diet in symptom 
relief and that there is a reintroduction phase, he began to 
comply. Dietitians provided handouts and meal plans to guide 
food choices and the athlete provided food logs to ensure 
compliance. 
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The exact cause of inflammatory bowel diseases (IBD) is 
unknown, but as many as 1.4 million people are affected in 
the U.S. (Zakaria and Rifat 2008). UC is one type of IBD that 
presents mostly in the colon as inflammation that can cause 
bloody diarrhea, pain and fatigue (Zakaria and Rifat 2008). In 
this situation, the diagnosis of ulcerative proctitis was given 
one year prior to full colitis. At the time of proctitis diagnosis, 
athlete was not willing to follow the restrictive low FODMAP 
diet. Athlete did perform a mediator release test (MRT) food 
sensitivity test where dairy was positive and has since been 
removed from his diet. Symptoms progressed and after UC 
diagnosis, the athlete agreed to follow the low FODMAP diet.

Figure 2: Meal plans

Figure 1: Lounge guide

After two weeks of nutrition intervention following the low FODMAP diet, the athlete reported decreased frequency of 
bowel movements with only one-half to one-third containing blood. Four weeks into the restrictive phase, bowel movement 
frequency decreased to one to two times per day, but blood reappeared in stool. Infusions, which began at week four 
aimed to decrease or eliminate blood in stool, but no change was seen after the first infusion. Through this process, 
athlete was struggling with weight gain. Dietitians provided dairy-free, low FODMAP protein shakes and a variety of bars 
to increase calorie intake. Athlete and dietitians hope to make strides in weight gain once regular infusions decrease 
symptoms further.  

OUTCOME
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High heat and humidity levels were forecast for the 
Tokyo 2020 Olympic Games™. This type of climate 
can negatively impact athletic performance, even in 
combat sports. While boxing is typically an indoor 
sport, acclimation to the environment has anecdotally 
been known to impact performance. Therefore, four 
Team USA boxers were selected to train in a simulated 
environment to mimic Tokyo, Japan with the goal of 
assessing changes in core body temperature and 
potential reduction in performance. 

The Tokyo 2020 Olympic Games™ were scheduled to take 
place in Japan this summer with temperatures ranging from 80 
to 90 degrees and 90% humidity. Athletes competing in this 
climate would experience increases in sweat rates, skin/core 
body temperatures, fluid and electrolyte losses. Body cooling 
depends on changes between internal heat generation and 
skin surface heat dissipation. As sweat increases, it drips off the 
body but does not contribute to evaporation (Candas, 1979). As 
a result, the body cannot cool effectively (Jay & Morris, 2018) 
leading to decrements in performance (Nybo, 2014).

To determine if athletes training at a high intensity in a 
simulated climate set at 90° Fahrenheit and 90% humidity will 
cause additional increases in core body temperature due to 
insufficient evaporation capacity.

In hot and humid environments, athletes typically experience 
increased sweat loss and inability to cool down efficiently, 
leading to decrements in cognitive and physical performance 
(Kenny & Jay, 2013). Unfortunately, the body is unable to 
evaporate sweat sufficiently to compensate for the metabolic 
heat being produced. Therefore, the athlete cannot cool down 
efficiently. This leads to heat stress, which is characterized by a 
sustained rise in core and skin temperatures due to increases 
in heat accumulation in the body. Measuring hydration status, 
sodium concentration, sweat rate, core body/skin temperature 
and rate of perceived exertion (RPE) in elite level boxers 
will determine if there are additional increases in core body 
temperature due to reduced evaporative capacity.

Figure 2: Changes in core body temperature 
during a 28-minute high intensity training session 
in the High-Altitude Training Center (HATC) set at 
90% humidity and 90° Fahrenheit

Figure 1: Changes in skin temperature for 1 boxer 
during a 32-minute moderate intensity training 
session in the High-Altitude Training Center (HATC) 
set at 90% humidity and 90° Fahrenheit

Day 1: Sweat 
Rate
(L/hr)

Day 2: Sweat 
Rate
(L/hr)

Day 1:
RPE

Day 2:
RPE

Day 1:
USG

Day 2:
USG

Day 1: 
Predicted WB 
[Na] loss (g)

Day 2: 
Predicted WB 
[Na] loss (g)

Boxer #1 3.096 2.55 8 6 1.0244 1.025 .96 1.0

Boxer #2 3.5 2.39 8 6.7 1.0292 1.029 .92 .98

Boxer #3 2.31 2.4 8.5 6.5 1.0291 1.021 .52 .42

Boxer #4 2.77 DNT 8 DNT 1.0255 1.018 1.0 0

Figure 3: DNT: Did not test. Sweat rate, rate of perceived exertion (RPE), urine specific gravity (USG), 
whole body sodium concentration [Na] on day 1 and day 2 for four athletes
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STRATEGY
• Participants: Four team USA athletes (three males, one 

female).
• High Altitude Training Center (HATC): Elevation sea level 

(250 feet = 25.5% oxygen), 90% humidity, 32 °C (89.6°F).
• Training: ~8 minutes of warm up followed by ~25-30 

minutes of high intensity anaerobic exercise in the HATC.
• Equipment: Concept 2 Rower, Woodway Treadmill and 

Airdyne Assault Bike
• Baseline testing: 

• Room temperature water was consumed on two days 
they were scheduled to train in the HATC.
• Water (33 fl. oz. & ~40-50°F)

• Data collection:
• Urine Specific Gravity (USG), sweat assessments 

using sweat collection through sweat patches on 
the shoulder and forearm, changes in body mass 
assessed by scale weight, eCelsius core temperature 
capsules, eTact skin temperature, Stroop Cognitive test 
conducted on iPad, RPE, and average max heart rate.

After just 20 minutes of training at 90% humidity, 32 °C (89.6°F), athletes began to show significant increases in core body 
temperatures (figure 1) and skin temperature (figure 2). Most athletes experienced a significant increase in sweat rate when 
training at a high intensity (RPE >8) as compared to a moderate intensity training session (RPE <6) (figure 4). These athletes 
will experience an increase in core body temperatures as a result of both training in a hot and humid climate, but also as 
a consequence of high sweat rates without physiological compensation from sufficient evaporation. These results can be 
addressed by collaborating with strength and conditioning professionals to design effective training programs in hot humid 
environments. Future studies should examine the use of ice slurries to optimize core body temperature to extend exercise 
sessions.

OUTCOME



Figure 1: FitrWoman logo Figure 2: FitrWoman app user interface

Figure 3: Average menstrual cycle hormone fluctuations
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There is a fluctuation of estrogen and progesterone 
throughout the different phases of the female menstrual 
cycle (Lebrun, 2013). With this hormone fluctuation 
comes physiological changes that can impact athletic 
performance (Lebrun, 2013). This case study examines 
the implementation of menstrual cycle nutrition 
education and strategies with the University of Virginia 
(UVA) women’s basketball team. 

Menstrual cycles can impact the female body physically and 
physiologically, therefore affecting athletic performance (Lebrun, 
2013). Nutrition plays a role in alleviating and potentially 
preventing some of the side effects of hormone fluctuation 
throughout the phases of the menstrual cycle (Bertone-
Johnson, 2005). 

To educate female athletes on the menstrual cycle and nutrition 
to prevent symptoms, so they can better understand their 
bodies and make more informed fueling decisions. The goal 
was to provide athletes with resources to better fuel their body 
for performance, based on their corresponding phase of the 
menstrual cycle. An overall goal of helping female athletes 
understand their bodies, how to properly fuel them and 
combat menstrual cycle-related symptoms in order to optimize 
performance.

It is estimated that the pain and unwanted symptoms associated 
with the menstrual cycle affect up to 90% of women who 
experience menses. The menstrual cycle is a repeating cycle of 
fluctuating hormones that lasts 24-30 days and symptoms exist 
throughout the cycle, not just during menses. Depending on 
the phase of the menstrual cycle, certain factors may influence 
a woman’s athletic performance (Gold, 2016). This includes 
differing hydration needs, disrupted sleep, risk of injury, 
cravings, change in appetite, decreased immunity, bloating, 
weight fluctuations and cramping (Bertone-Johnson, 2014). 

The RD team utilized the FitrWoman app, which allows athletes 
to track their cycle, report symptoms and learn the physiology 
of how the female body is affected by hormone fluctuation. 
Through the app, the athlete’s phase was reported, and 
corresponding nutrition education and resources were given 
to each individual athlete as her cycle changed. Vitamins 
(calcium and vitamin D) and supplements (protein and collagen) 
were provided as necessary, as well as personalized recovery 
nutrition (Bertone-Johnson, 2014). Communication with athletic 
training and strength staff was made when an athlete was in the 
phase correlated with higher risk of injury. 

The outcome of this project was to educate female athletes so they may better understand their bodies, and how their 
training and nutrition can be impacted by the menstrual cycle. Through this education, athletes can make more informed 
nutrition decisions to help optimize performance, prevent injury and improve overall quality of life. Another goal of the 
project was to generate conversation around the menstrual cycle to help athletes feel more comfortable discussing it and 
reporting when they have menstrual irregularities. Overall, this intervention helped female athletes feel more empowered 
through education, accountability and acceptance. 

OUTCOME
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Though performance nutrition is a growing profession, 
many schools are unable to afford a full-time sports 
dietitian and may lack the opportunity to provide 
nutrition education to their athletes. For many of these 
schools, options for access to nutrition education and 
nutrition services are limited by budget and resources; 
thus, creative solutions should be considered.

Previously, Butler University has provided nutrition services 
limited to their basketball teams. In 2019, the athletic 
department expanded nutrition services to include all other 
teams. However, due to budget limitations, Butler was only able 
to provide four hours per week of on-campus presence with 
a sports dietitian. To maximize education, St. Vincent Sports 
Performance (SVSP) created an additional resource with a 
Virtual Sports Nutrition Education Program, at an affordable 
price-point.

The combination of on-campus hours, along with the Virtual 
Sports Nutrition Education Program, enabled us to expand 
program goals.

• On-Campus Contract:
• Establish presence of sports dietitian as a resource
• Introduce nutrition services and encourage athlete 

engagement with nutrition, including:
• Individual counseling/Medical Nutrition Therapy
• Team education/presentations
• Interactive fueling station events

• Provide recommendations for athletic department, 
including:
• Fueling station
• Supplement policy revision 

• Virtual Sports Nutrition Education Program:
• Maximize impact and reach of nutrition services despite 

budget limitations
• Provide platform for convenient nutrition education 

outside of on-campus hours

Figure 1: Nutrition service outcomes Figure 2: Nutrition scorecard pre to post results
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PROFESSIONAL ASSESSMENT 
Growing research has demonstrated the importance of nutrition 
for athletic performance, yet many athletes are not meeting 
nutrition recommendations (Hull et al., 2016). Evidence suggests 
that college athletes are often unaware of their nutrition needs 
to meet performance demands; additionally, they often utilize 
non-nutrition professionals as their primary resource (Hull et 
al., 2017). Availability of a sports dietitian can provide student-
athletes with evidence-based information to support proper 
nutrition practices for performance (Valliant et al., 2012). Many 
schools, much like Butler University, are limited by resources 
and may be unable to offer access to a full-time sports RD (Hull 
et al., 2016). A combination of contracted and supplemental 
nutrition services can serve as an affordable approach to 
provide access and education for student-athletes.

Based on the coaches’ survey results, most on-campus hours were dedicated to individual consults, which were offered 
on a first come, first serve basis. Some coaches requested team chats to introduce the sports dietitian and encourage use 
of nutrition services, while strength and conditioning staff created further opportunities for team chats. The combination of 
on-campus hours and the Virtual Sports Nutrition Education Program provided a means to maximize the reach of nutrition 
education. On-campus services reached 12 out of 18 teams. With the Virtual Sports Nutrition Education Program, we were 
able to provide six monthly educational talks to all 18 teams.

OUTCOME

STRATEGY
To maximize the impact on student-athletes, we combined 
the Virtual Sports Nutrition Education Program with the on-
campus hours allotted by the contract. The Virtual Sports 
Nutrition Education Program provided a platform for monthly 
resources to be disseminated to the entire athletic department. 
Coaches were encouraged to utilize the program webinars, 
handouts and worksheets in team meetings. To determine 
the organization of on-campus time, coaches were surveyed 
to assess the desire for nutrition services. After establishing 
available nutrition services, student-athlete engagement was 
driven by relationship building with athletics staff, time spent at 
the fueling station and team chats.
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