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ABSTRACT

Although physical fitness is regarded as a determinant of combat readiness, more than
two-thirds of American military personnel are considered overweight or obese. While the U.S.
Army recognizes nutrition as a priority with the development of the Performance Triad, nutrition
education in the U.S. Navy remains retroactive, targeting only weight management and
neglecting the role of nutrition in performance enhancement. There is limited data regarding the
nutrition knowledge of the U.S. Navy population, a key factor in designing nutrition-focused
programs, partially due to the lack of an appropriate assessment tool. The purpose of this study
was two-fold: 1) validate an 86-item modified Nutrition for Sport Knowledge Questionnaire (M-
NSKQ) using 15 Registered Dietitian Nutritionists (RDN) from across the country, and 2) assess
sports nutrition knowledge, nutrition practices, and performance on physical fitness assessments
(PFA) from a sample of 102 midshipmen in the Naval Reserve Officer Training Corps (NROTC)
at Virginia Tech. The M-NSKQ assesses nutritional knowledge regarding weight management,
macronutrients, micronutrients, hydration, nutrient timing, supplementation, and alcohol. The
mean M-NSKQ score for RDNs was 84%, and questions with less than 50% correct responses
were modified. Although no significant associations were found between M-NSKQ scores and
PFAs for midshipmen, the mean M-NSKQ score was only 51%, and less than 10% met the daily
recommendations for fruit, vegetables, grains, and dairy. Specific areas for improvement are
discussed. These results highlight the need for nutrition education that is designed to address the
gaps in knowledge and poor nutrition practices identified within this naval population.
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GENERAL AUDIENCE ABSTRACT

Although physical fitness is regarded as a determinant of combat readiness, more than
two-thirds of American military personnel are considered overweight or obese. While the U.S.
Army recognizes nutrition as a priority with the development of the Performance Triad,
nutrition education in the U.S. Navy remains retroactive, targeting only weight management
and neglecting the role of nutrition in performance enhancement. There is limited data
regarding the nutrition knowledge of the U.S. Navy population, a key factor in designing
nutrition-focused programs, partially due to the lack of an appropriate assessment tool. The
purpose of this study was two-fold: 1) validate an 86-item modified Nutrition for Sport
Knowledge Questionnaire (M- NSKQ) using 15 Registered Dietitian Nutritionists (RDN)
from across the country, and 2) assess sports nutrition knowledge, nutrition practices, and
performance on physical fitness assessments (PFA) from a sample of 102 midshipmen in the
Naval Reserve Officer Training Corps (NROTC) at Virginia Tech. The M-NSKQ assesses
nutritional knowledge regarding weight management, macronutrients, micronutrients,
hydration, nutrient timing, supplementation, and alcohol. The mean M-NSKQ score for
RDNs was 84%, and questions with less than 50% correct responses were modified. Although
no significant associations were found between M-NSKQ scores and PFAs for midshipmen,
the mean M-NSKQ score was only 51%, and less than 10% met the daily recommendations
for fruit, vegetables, grains, and dairy. Specific areas for improvement are discussed. These
results highlight the need for nutrition education that is designed to address the gaps in
knowledge and poor nutrition practices identified within this naval population.
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Chapter 1: Review of Literature

Introduction

Only 35% of the United States (U.S.) Armed Forces are classified as “healthy weight”,
with 52% of the remainder considered overweight and 13% considered obese. ' Although the
prevalence of obesity in the military is much lower than 38% rate of obesity in the general
civilian population ?, these statistics contradict the values of the military institution. The
Department of Defense states that, “physical fitness is essential to combat readiness and is an
important part of the general health and well-being for Armed Forces personnel”. * Not only are
military personnel expected to perform as athletes, they are expected to maintain a “military
appearance” in the public eye and on the world stage.” This expectation is upheld separately by
each military branch with branch-specific body composition and physical performance standards.
Despite the well-established relationship between proper nutrition and physical performance *,
the emphasis on nutrition as a component of combat readiness varies drastically across military
branches. The need for preventive nutrition education in the military was noted as early as 1995.
> The U.S. Army introduced the Performance Triad Initiative in 2013, identifying sleep, activity,
and nutrition as cornerstones to military performance. Yet in the U.S. Navy, nutrition education
remains a retroactive measure, targeted at weight management, rather than performance
enhancement. *’ The lack of comparable initiatives in the Navy may be, in part, due to the
limited data supporting the correlation between nutrition knowledge and physical performance,
which is compounded further by the lack of an appropriate nutrition knowledge assessment tool

for this population. *°



Study Population

The population of interest is the Naval Reserve Officer Training Corps (NROTC). This
population will be studied using a convenience sample of cadets from the NROTC unit at
Virginia Tech.

The Department of the Navy is separated into two organizational branches, administrative
and operational. The operational sector differentiates the U.S. Navy from the U.S. Marine Corps,
two independent military branches with separate physical fitness standards. The administrative
sector encompasses medical, educational, and training functions for the entire Department of the
Navy. This caveat in organizational structure means that any nutrition-related programming,
including the services of commissioned Navy dietitians, serves both the Navy and Marine Corps.
10

NROTC also falls under the joint administrative function of the Navy as a training
program for college students pursuing leadership careers in the Navy or Marine Corps. ROTC
cadets under Naval Command are specifically referred to as midshipmen. Midshipmen complete
military training in addition to the normal academic requirements of their respective institution
and receive scholarships contingent upon their agreement to serve upon graduation. '

ROTC midshipmen are not included in the Department of Defense Workforce Reports
and are not to be confused with the U.S. Navy Reserve. NROTC provides the largest source of
accession for Navy officers. ' In total, the United States Navy employs 325, 802 active-duty
sailors, including 54, 114 officers and 267, 286 enlisted sailors. Of the active duty Navy officers,
17.4% are female and 82.6% are male. Although the sex breakdown of enlisted sailors is nearly

identical to that of officers, the officer population is notably less racially diverse. In comparison



to the enlisted population that is comprised of 42% minorities, only 21% of the officers are
minorities. "

Additionally, there are currently 184,427 active duty marines, including 21,335 officers
and 267,286 enlisted marines. While the Marine Corps has a similar minority population to the
Navy at 19%, only 7% of marines are female.' The Navy ROTC population is expected to most
closely resemble that of active-duty Navy officers. ROTC cadets, regardless of their military
branch affiliation, represent a unique population as a whole in that they are a subset of both
college and military populations.

The purpose of this literature review is to examine research related to Navy ROTC on
nutrition knowledge, nutrition practices, and physical performance. However, few existing

14'17, one of which was focused

studies have addressed these topics within ROTC populations
on an Army ROTC population, while the others did not specify the branch affiliation of
participants. Nutrition was only addressed in one study, but solely with respect to dietary
supplement use '’. There is more extensive research on similar populations, namely active- duty
military and athletes that will be used as the basis for this literature review.

Data from active-duty military personnel may be generalizable to that of ROTC and vice
versa. Both populations are required to meet branch-specific body composition and physical
fitness standards, and failure to do so could eventually lead to administrative separation from the
military or disenrollment from the ROTC program. '* ' Although ROTC members do not face
job loss, as they are not active duty, they risk the loss of an ROTC scholarship. Thus, both
populations have the same monetary and career-driven motivators to maintain a high level of

physical fitness. The Virginia Tech ROTC population is particularly unique because it is one of

only two universities in the U.S. where cadets are enrolled in a military college within a civilian



public university. '® In that sense, the regimented military lifestyle of Virginia Tech cadets
provides a similar environment to that of active-duty military living on military bases; with
regard to nutrition, both have limited resources, time, and options in terms of their food choices.

Additionally, as aspiring officers, ROTC members represent the future leadership of the
U.S. Armed Forces. While overweight and obesity rates are lower among officers than enlisted
service members 2°, officers have the potential to positively or negatively impact the health
habits of their subordinates with their influence.”’ A 2013 study of U.S. Army personnel found
that 75% of soldiers in Basic Combat Training believed their drill sergeant was helpful in
making food choices for physical performance; implying military leadership may be used as a
tool to promote healthy nutritional behaviors among the military as a whole. *

The other group of interest for the purpose of this literature review is athletes. Most of the
literature surrounding sports nutrition knowledge has been collected from collegiate athlete
samples. Only one existing paper, conducted in Ireland, has evaluated sports nutrition knowledge
and practices in a college-aged military population, defining them as a sub-group within a sample
of university and club athletes. "> Although ROTC members may not meet the traditional
definition of an athlete %, there are many parallels between cadets and athletes.

Both athletes and ROTC cadets place a high value on physical performance. '®** For
both cadets and varsity athletes, their affiliation with ROTC or their team is dependent upon their
ability to meet certain physical performance expectations. This performance pressure could be
compounded with financial pressure to retain scholarships and long-term implications on
military or athletic career goals. Because of this, ROTC cadets are more similar to varsity
athletes than recreational athletes in terms of their motivation to maintain physical fitness, which

may carry over into their nutritional practices. **



Unlike recreational athletes who are motivated primarily by their love for, or their
emotional connection to a sport, varsity athletes are more motivated by the need for
accomplishment, desire to accomplish long-term goals, and interest in continual improvement in
their sport. * Additionally, athletic identity, the sense of self that an individual derives from
athletics, impacts motivation and may in turn influence nutritional habits. *> The Corps of
Cadets culture and its emphasis on leadership, team building, perseverance, and achievement
likely promote similar sources of motivation. Physical fitness is regarded as a critical attribute of
successful military leaders, but it is unclear whether or not cadets identify as athletes. *® The
military institution has been criticized for promoting a “culture of testing not fitness” *’; so it is
possible that cadets may train only to meet fitness standards, without possessing the same
desire for continual improvement that is seen in varsity athletes.

While both athletes and cadets have a structured physical training regimen, a study at
Florida State University suggested that ROTC physical training was not intense enough to
prevent unfavorable changes in body composition. Compared to physically active civilian
students, ROTC cadets were less successful in preventing weight gain in their first year of
college. '* However, it is important to note that unlike ROTC programs at other state
universities, Virginia Tech Corps of Cadets provides a regimented military lifestyle including
strict regulations and dormitory-style living. In that respect, Virginia Tech ROTC members are
more similar to varsity athletes because engrossment in a military institution requires an equally,
if not more intense time commitment and psychological commitment as a varsity sport.

Another parallel between collegiate athletes and ROTC members is the potential for a
sedentary career after college. Many college athletes will not go on to play professionally after

college and will alternatively, enter another career. Similarly, non-combat job duties of military



personnel, particularly officers, are unlikely to be physically tasking. **** For both of these
populations, regardless of their current weight and fitness status, it is important that they
understand basic concepts of weight management as they potentially transition into more

sedentary careers.

Nutrition Knowledge: Why is it important?

Nutrition knowledge is only one of many factors that impacts food choices and thus
impacts diet quality. > Although knowledge might not always translate to behavior, the
literature does suggest a weak, but positive correlation between knowledge and diet quality in the
general adult population. *° This relationship between nutrition knowledge and diet quality may
be especially strong among motivated populations, those with diet-related goals, and those that
use food labels. *"*** Among college students, higher levels of knowledge of the USDA Dietary
Guidelines was associated with more healthful eating behavior. ** Additionally, college athletes

with higher levels of nutrition knowledge may be more likely to have higher diet quality ***°,

3638 and be less likely to consume energy drinks. >’

meet their energy needs
Despite the aforementioned positive impacts of nutrition knowledge on diet quality, the
majority of adults possess an inadequate level of nutrition knowledge 30, although there tends to
be a higher level of nutritional knowledge among females, and a positive correlation between
nutrition knowledge and age, socioeconomic status, income, and education level. ***'  Athletes
also show inadequate levels of nutrition knowledge, on par with that of the general population
with respect to the literature as a whole. !> #3034 35:37.39.424 pow studies demonstrated that

athletes have a higher level of nutrition knowledge when directly measured against a general

population comparison group, but a lower level of knowledge than



nutrition students or nutrition professionals. ***° Nutrition knowledge of athletes is higher
among those who have taken a nutrition course and those who received nutrition education from
a Registered Dietitian Nutritionist (RDN). % 3¢-3%47

Before full-time RDNs became commonplace at large Division I collegiate athletic
programs, coaches, strength and conditioning coaches, and athletic trainers were the primary
sources of nutrition information for athletes. ** Unfortunately, while these individuals were
more knowledgeable than their athletes, the data suggest that they did not possess the necessary
expertise for the provision of nutrition education. * Two studies with NCAA Division I athletes
support the role of a RDN in this effort; athletes increased their total energy and macronutrient
intake towards the recommended values after the provision of an educational intervention by a
RDN. 3638

Just as athletes without access to a RDN look to coaches, military personnel may look to
their leadership for nutrition advice. > Similar to coaches and athletic trainers, a sample of
2,938 active-duty Navy personnel indicated a higher level of nutrition knowledge among
officers, compared to enlisted servicemen. However, the officers’ mean score of 30.1 on a basic
40-item nutrition knowledge questionnaire suggests that officers would still be inept to provide
nutrition education. Additionally, in a sample of 113 Army commanders, only 7% were able to
answer 10 basic nutrition knowledge questions correctly. >

Since then, the U.S. Army has moved towards a similar model as many collegiate and
professional athletics programs, targeting nutrition knowledge with the provision of preemptive
nutrition education by a RDN. The U.S. Army is actively increasing their force of commissioned
dietitians, with officers serving a dual role in their military duties, and as healthcare

professionals. °° While the Army seems to have caught on to the purported benefits of



nutrition education, the U.S. Navy has not followed suit. The notion that nutrition is an important
factor in combat readiness has certainly not gone unrecognized in military research. 2"
However, nutrition education in the Navy remains a disciplinary measure, targeted towards
weight loss, rather than performance-enhancement. °

In learning psychology, it is well understood that acquiring new knowledge in a given
area will be easier with a base of previous knowledge in that area. >* The current nutrition
education model in the Navy conflicts this consensus as sailors may not receive nutrition
education until they are already overweight. ® In the field of nutrition, research is constantly
evolving, recommendations are adapting, and misinformation is rampant in the age of the
internet. Having a knowledge base may help individuals sort out the facts as they are faced with
new nutrition information and lifestyle changes. In that sense, regardless of one’s current weight
or fitness status, basic nutrition education could be an asset for all military personnel, as they

navigate through a career with highly variable physical demands **, while being continually

held to high physical fitness standards.

Nutrition Knowledge: What is it?

In broad terms, nutrition knowledge encompasses an understanding of the relationship
between diet and disease, the nutrient content of foods, and familiarity with current dietary
guidelines. > Worsley et al., identifies two types of knowledge, declarative knowledge, or the
understanding of nutrition concepts, and procedural knowledge, the ability to apply knowledge.
>4 Procedural knowledge is distinguishable from behavior because it evaluates the ability to
make theoretical choices, not the practice of the behavior itself. Within the current literature,
there is no general consensus on the definition of nutrition knowledge or on what is considered

an adequate level of nutrition knowledge. Perhaps this is because what is considered an



“adequate” level of knowledge varies from population to population. For instance, athletes
benefit from a more comprehensive understanding of nutrition, inclusive of performance
nutrition guidelines.

For that reason, much of the research on nutrition knowledge in athletes evaluates sports-
specific nutrition knowledge. Similar to general nutrition knowledge, there are no universal
means for defining or measuring sports nutrition knowledge. In a recent systematic review,
Trakman et al., identified several sub-categories common across the variety of general and sports
nutrition knowledge instruments used for athletes. These sub-categories include: weight
management and energy balance, macronutrients, micronutrients, supplementation, fluids, pre-
competition meal, nutrition during competition, recovery meal, and alcohol. > These categories
align with the most recent guidelines published by the Academy of Nutrition and Dietetics and
the American College of Sports Medicine on nutrition and athletic performance. ¢ Sports
nutrition knowledge expands on general nutrition knowledge by including information pertinent
only to highly active populations that value athletic performance. Sports nutrition knowledge
takes into account the higher energy needs of athletes, the heightened importance of body
composition, nutrient timing, and hydration, and the relationship between diet and physical

performance.

Physical Readiness

In a military population, performance enhancement may be defined in the context of
physical readiness. The Department of Defense defines physical readiness as, “The overall
capacity to perform the physical duty of military service and combat, consisting of the
components of physical fitness, health, and motivation.” °’ Specifically, the United States Navy

measures physical readiness using a three-part test; a 1.5 mile run as measure of aerobic



capacity, a 2-minute push-up test as a measure of muscular strength, and a 2-minute curl-up test
as a measure of muscular endurance. The validity of these measures have been called into
question, and although revisions were proposed, the existing three-part test is currently the only
accepted tool for measuring physical readiness. >® Regardless of its limitations, the present
physical readiness test provides standardized means of quantifying physical performance in a

Navy population.

Weight Management and Energy Balance

It is well understood that body composition plays an important role in physical
performance. * Steed et al., specifically demonstrated the importance of weight management for
ROTC cadets in showing a positive correlation between body fat and 2-mile run time, and a
negative correlation between body fat and number of push-ups completed on the Army Physical
Fitness Test. > While weight manipulation has the potential to improve performance, it has
equal potential to be detrimental to performance and psychological and physical well-being.
Increasing knowledge in this area can help encourage healthy weight management practices, and
deter individuals from engaging in harmful practices and disordered eating behaviors. ®'

In general, athletes are well-informed about healthy weight management strategies. A
2002 study found that 75% of athletes understood that eating carbohydrates did not directly
contribute to weight gain. * Both in 1987, and a more recent 2009 study, almost all athletes
surveyed denounced fasting and skipping meals as a weight loss mechanism. ** ** However,
some misconceptions have shown to withstand time; two studies, one conducted in 1996 and the
other in 2014, found that the vast majority of athletes (84% and 92%, respectively) believed

acidic foods such as grapefruit aided in weight loss. ** %



Despite athletes’ overall understanding of how to safely manipulate weight, their
practices may not align with their reported knowledge. In particular, athletes in weight-specific
sports, such as wrestling, are especially susceptible to the use of unhealthy measures to induce
rapid weight loss. ®° Similar to wrestlers who must weigh in before competing, military
personnel must meet weight and height standards before they complete the physical readiness
portion of the physical fitness assessment. For that reason, military populations appear to mirror
wrestlers in their tendency to engage in risky weight loss practices. Diet pills, fasting, sweat suits
or saunas, and herbal or dietary supplements were some of the most common weight loss
measures previously attempted by Army soldiers enrolled in a weight management program, yet
only 7.4% of respondents reported having an appointment with a RDN and only 2.9% reported
behavior counseling. *® Similar data from a population of Navy sailors suggested that these
dieting practices may be tied to pressure to pass physical fitness assessments. During fitness
testing periods, three times as many sailors engaged in disordered eating behaviors such as self-
induced vomiting and laxative use, in comparison to non-testing periods. ” When compared
with a civilian weight management group, a military weight management group was four times
as likely to use self-induced vomiting, despite the fact that the civilian weight management group
was 87% female while the military weight management group was only 35% female.

The concern is that these short-term weight loss solutions may transpire into eating
disorders. Female soldiers are at a similar risk for developing eating disorders as collegiate
female athletes. In sample of 423 female soldiers in the U.S. Army, 34% were identified as “at
risk” for abnormal eating behaviors, compared to a sample of collegiate athletes where 35-38%
were considered at-risk for Anorexia Nervosa or Bulimia Nervosa. ®*7° Additionally, 8% of

female soldiers in the same sample were diagnosed with an eating disorder. Of those who were



diagnosed with an eating disorder, 64% noted “military pressure about weight” as an external
factor contributing to their eating behaviors. '° The same issue was seen in male military
populations. In a sample of 1,425 active-duty U.S. Navy sailors, there was a 2.5% prevalence of
Anorexia Nervosa, 6.8% prevalence of Bulimia Nervosa, and 40.8% prevalence for unspecified
eating disorders. "'

Despite the high prevalence of overweight and obesity in the military, under-consumption
and a negative energy balance are notable issues as well. During field operations and basic
combat training, the energy expenditure of soldiers mirrors that of elite athletes. > Similar to
Relative-Energy Deficiency Syndrome in athletes, the high energy expenditure of military
personnel may lead to low energy availability and a myriad of health and psychological
problems, with the potential to impact combat readiness. > "> Regardless of whether under
consumption is driven by disordered eating, it highlights the need to improve understanding of

weight management concepts.

Macronutrients

While nutrition recommendations for the general population are provided in terms of
food groups, recommendations for athletes are often given in terms of macronutrients. On top of
understanding basic energy balance, active individuals must be cognizant of their individual
macronutrient needs, particularly carbohydrates and protein. ”* Additionally, athletes should
understand the roles of each macronutrient to ensure proper nutrient timing, and be able to
identify food sources of each macronutrient.

Athletes have shown difficulty in understanding of fat and differentiating between types
of fat. *”>> Many athletes mistakenly believe that protein is the primary source of energy for

43,44,74,75

muscles , and do not understand their carbohydrate needs. > * Across all



studies, athletes tend to under-consume carbohydrates in comparison to sports nutrition

recommendations. ***% 37777 Athletes may meet their protein needs more easily > °

or even
well-exceed the protein recommendations. >’ However, some data suggests athletes struggle to

meet both carbohydrate and protein needs, and thus fall under their total daily energy needs. **

36

Micronutrients

Although the importance of micronutrients in physical performance is well-noted, the
micronutrient Dietary Reference Intakes for athletes are no different than the general population.
While most athletes should be able to meet their micronutrient needs with whole foods alone, the
consequences of micronutrient deficiencies may be amplified in active populations.
Micronutrients play essential roles in energy metabolism, bone health, hydration, and as
antioxidants. " Understanding the roles of micronutrients may incentivize athletes to consume
more nutrient-dense foods, provided that they are also knowledgeable with regard to food
sources of micronutrients.

While there is no data regarding the knowledge of micronutrients in military populations,
the Health-Related Behavior Survey of Active Duty Military Personnel and the Army Food and
Nutrition Survey assessed dietary intake of different food groups. Respondents reported frequent
consumption of foods lacking micronutrients, such as sugary drinks, sweets, and snack foods. In
contrast, they appear to under-consume nutrient-dense foods such as whole grains, fruits,
vegetables, and dairy. " Only 11-13% of individuals met the daily recommendations for fruits,
vegetables and whole grains. ' Among 312 U.S. Army soldiers enrolled in a weight management
program, 57% of respondents ate one or less servings of fruit per day and 46% ate one or less

servings of vegetables. ® Taken together, this suggests that military personnel



consume inadequate amounts of micronutrients from whole foods and may lack knowledge in
this realm.

Of the 36 studies reviewed by Trakman et al., 31 included questions related the
micronutrients in their assessment of nutrition knowledge. However, there is little uniformity in
the instrumentation used to assess knowledge of micronutrients and few studies discuss
responses to specific questions. Of the papers addressing micronutrients, the most commonly
used instrument was the 76-item True/false questionnaire created by Zawila et al. ** *** 8 put
only three papers addressed specific gaps in knowledge in the discussion ®*"* 2. Because of
this, the existing data should be interpreted with caution.

In a sample of 30 collegiate female hockey players, participants were well-informed
regarding the role of iron and consequences of deficiency, but were less successful in identifying
iron sources. ®' This is supported by data from two separate questionnaires, where athletes
believed that milk was a good source of iron *, and the primary micronutrient in spinach was
iron. 86 Similarly, Hoogenboom et al., found that despite consuming adequate amounts of iron,
female collegiate athletes rarely listed heme sources of iron on their dietary recalls. The majority
of their iron intake came from fortified foods, indicating a potential lack of knowledge
surrounding iron sources. ** In contrast, other data from a separate questionnaire suggested a
high level of procedural knowledge, as the majority of athletes were able to correctly answer
questions regarding food sources of potassium, calcium, and vitamin C. ©

Rash et al., assessed both knowledge and dietary intakes of calcium, potassium, sodium,
Vitamin A, Vitamin C, and Vitamin E of 113 NCAA Division I track athletes. The majority of
athletes mistakenly believed that Vitamin C supplementation is necessary to boost immune

system function and that Vitamin E supplementation is necessary to “protect red blood cells from



oxidative damage and to promote oxygen transport to muscles”. However, these identified gaps
in knowledge did not correlate with dietary intake; athletes consumed inadequate amounts of
Vitamin E but adequate amounts of Vitamin C. *

Another possible common misconception was that micronutrients are a source of energy.
More than half of participants (56%) in both American and Nigerian samples of collegiate
athletes answered true to the statement “Vitamins are a good source of energy”. **** Likewise,
on a separate questionnaire, 50% of athletes thought that multivitamin supplements increase
energy levels and 45% agreed that multivitamins are “vital for topping off performance”. *’
Despite the high level of variability in instrumentation, taken together, these findings highlight

important misconceptions that may partially explain supplement use trends and related gaps in

knowledge.

Supplementation

Despite the high energy needs of athletes and the role of micronutrients in performance,
most individuals should be able to meet their macro- and micronutrient needs with food sources
alone. ® The lack of knowledge regarding food sources and roles of macronutrients and
micronutrients may lead to over-reliance on dietary supplements and erroneous beliefs regarding
the need for their use.

Supplement use and supplement-related knowledge is one of the few areas where data
exists specifically for an ROTC population. In a recent paper by Valentine et al., supplement
knowledge and use was investigated for ROTC cadets, student athletes, and normal
undergraduates at the same university. Fifty percent of cadets reported supplement use, in
comparison to 54% of student athletes and 58% of other undergraduate students. Most ROTC

cadets reported using 5-10 different supplements, with an average of 8.3 different supplements,



compared to averages of 7.1 and 6.5 different supplements in the athlete and undergraduate
student samples. Among supplement-users, protein supplements were the most widely reported,
followed by energy supplements, multivitamins/minerals, single vitamins or minerals, pre-
workout, carbohydrate supplements, creatine, weight loss supplements, and lastly herbal
supplements. When asked about the effectiveness of supplements in certain categories, 83% of
cadets were confident in the effectiveness of supplements for health and wellness promotion,
followed by muscle building (78%), and physical performance (76%). These high levels of
confidence in the efficacy of supplements were seen despite the fact that two-thirds of ROTC
supplement-users also reported experiencing an adverse event. None of these adverse events
were reported, suggesting a general lack of knowledge and disregard for the risk of supplements.
While 69% of cadets felt that they were either somewhat or very knowledgeable about
supplements, their primary source of information was the internet and only two cadets had
looked to a RDN for information. '

In comparison to ROTC cadets, active-duty military populations exhibit similar
prevalence and attitudes towards supplement use. In the 2011 Department of Defense report of
active duty military members, 57% were taking multivitamins, 40% reported taking individual
vitamins, and 33% reported the use of legal bodybuilding supplements. ' Compared to the
general population, performance enhancement and weight loss are cited more often as the
reasons for use among military members. °*°' Longitudinal data shows increasing dietary
supplement use among U.S. Army soldiers driven by younger age cohorts. In four years, between

2006-2007 and 2010-2011, overall supplement use in the Army increased from 56% to 64%, but

the 18-24 age cohort alone saw more than a 20% increase in supplement use.



This trend corresponds to the popularity of protein supplements across all college-aged
populations explored by Valentine et al. While consumption of other supplements has remained
fairly static, consumption of protein supplements and “combination supplements” (supplements
containing multiple ingredients, such as pre-workout supplements) have seen a notable increase.
92:93 Protein supplement use among military member now mirrors that of athletes. ** A 2014
study of the Navy and Marines suggests supplement use has continued to climb with 73% of
respondents reporting supplement use. °* Currently, supplement use in the military exceeds the
52% prevalence of supplement use in the civilian population, and military personnel are more
likely to use multiple supplements, increasing the risk for adverse effects. > °°

While none of the existing literature evaluates nutrition knowledge of American military
populations using a sports-specific questionnaire, various studies have shown gaps in nutrition
knowledge regarding supplementation. Similar to athletes, military personnel tend to be
overconfident in the safety of supplements and unaware of the lack of government regulation. °’
Additionally, 60% of protein supplement users in the Army noted “greater muscle strength” as
their reason for consuming a protein supplement. In both ROTC and active duty military
populations, those who engage in strength training are more likely to use dietary supplements. "
' This correlation may be indicative of a desire to increase strength and improve physical
performance through nutrition, but a lack of sports nutrition knowledge regarding the appropriate
methods to do so.

Unlike collegiate and professional athletic programs, the military does not have universal
procedures in place for education or regulation related to dietary supplements. “Operation

Supplement Safety”” (OPSS) was launched by the Department of Defense in 2012 as their first

attempt to provide a universal education protocol for supplement use. However, two years after



the website launched in 2014, a survey showed that only 21% of respondents knew about the
resource. *> While this effort is an improvement, it currently serves only as an available
resource for inquiry, rather than a preventative form of education. Adverse effects of
supplements may be especially dangerous for military populations depending on their job
specificity. For instance, hypoxia could be a relatively harmless short-term side effect of
supplements for the average population, but it could be deadly for an aviator. Supplements are
readily available on military bases, often for a discounted price and tax-free, and this availability
may be misconstrued as an outright promotion of supplement use. In 2013, a 22-year old Army
Private died after taking a pre-workout supplement that he purchased at a GNC store on base.
Additionally, the weight-loss supplement, Hydroxycut was attributed to the development of
exertional rhabdomyolysis in three U.S. Army soldiers. *® Despite this, GNC still has stores
on-base in multiple locations across forty states, and supplements can also be found at the

commissary, exchange, and in fitness centers. *’

Fluids

Hydration status has drastic implications for physically active individuals who are prone
to fluid loss. Dehydration can be detrimental to athletic performance with consequences ranging
from headache, to increased exertion from lack of blood flow, to impaired recovery.
Furthermore, both dehydration and hyperhydration can lead to deadly consequences through heat
stroke or hyponatremia. ' The importance of hydration is well recognized in both athletic
communities and in the military. The U.S. military has set forth specific fluid replacement
guidelines for which commanding officers are responsible for implementing. > '°' Military
training and operations often require similar physical exertion to intense athletic training, but this

may be coupled with exposure to extreme heat or humidity, extreme cold, or high altitudes, as



well as the possibility of limited fluid supplies. '°! Maintaining cognitive function through
euhydration is especially important for those in combat zones or other stressful environments,
such as aviation. In a sample of 40 U.S. Army pilots, those that were dehydrated with a loss of 1-
3% of their body weight exhibited impaired flight performance and spatial cognition. '

In general, fluid replacement is an area of nutrition where athletes are very
knowledgeable, with upwards of 90% of correct responses for hydration-related questions. ** **
% However, lower levels of knowledge may be seen on a more comprehensive questionnaire. An
88-item nutrition knowledge questionnaire, developed by Zinn et al., addresses more advanced
recommendations, such as the appropriate amount of carbohydrate in a sports drink and the
threshold for fluid loss in terms of percentage of body weight. ' When given this
questionnaire, the mean score for nine hydration-related questions was 56% in a sample of 346
Irish athletes. In accordance with their knowledge level, there was a high prevalence of
dehydration among these athletes with 32% commencing training in a dehydrated state, and 44%
finishing training dehydrated, with a urine specific gravity over 1.020. This particular sample
also included a group of army cadets. The cadets had the highest prevalence of dehydration prior
to training, however, their body weight did not change and they exhibited the lowest mean
change in urine specific gravity between pre- and post-exercise measurements. This finding
implies that the rigor of training for cadets may not pose the same risk for dehydration as that of
athletes. It is unclear whether the training intensity is generalizable to American ROTC cadets,
however, a similar prevalence of dehydration prior to exercise was found in a sample of U.S.
Army officers with 33% of soldiers being dehydrated prior to starting their Army Physical
Fitness Test. No correlation was found between hydration status and performance on the Army

Physical fitness test, but it is important to note that hydration status was evaluated with urine



specific gravity, and may not have accurately represented the <2% of body weight guideline.
Additionally, the impact of hydration status on physical performance may not overcome
individual factors and physical fitness level, and thus would be more appropriately evaluated
using an experimental cross-over design. 104

Only one study of nutrition knowledge in an active-duty military population reported
specifically on a hydration sub-score. Of five categories, U.S. Army soldiers scored the highest
on hydration, with a mean score of 60% on eight questions. '°° This score was not discussed or
qualified in any way by the authors but it likely represents an inadequate level of knowledge on
such a critical issue. The existing literature provides limited insight into the specific hydration
practices of military and ROTC populations, but in 2016 alone, there were 2,536 reported cases
of heat illness among active-duty military members. ' The high incidence of hydration- related
problems cues the need to investigate both knowledge and practice of proper fluid replacement

guidelines.

Nutrient Timing (Pre-Competition Meal, Nutrition During Competition, Recovery Meal)

For optimal performance and recovery, athletes must consider what and how much they
eat before, during, and after practices and games. °® Similarly, ROTC cadets and active-duty
military personnel should follow the same practices in fueling for physical training (PT) sessions,
fitness tests, and military operations. Unfortunately, meaningful conclusions cannot be drawn
from the existing data due to the limited discussion of responses to specific question items. '’
However, the previously mentioned knowledge gap related to carbohydrate needs **,
combined with the prevalence of low-carbohydrate diet fads **, and the popularity of protein

17,28

supplements , suggest that athletes may not understand the importance of fueling with

carbohydrates at all three stages; before, during, and after intense exercise.
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Alcohol

Compared to an estimated 27% prevalence of binge drinking among the general
population, 33% of active-duty military personnel and 38% of college students report binge
drinking. ' The primary concern of this behavior is that it may impair physical performance
through its direct effects on hydration status, inflammation, and muscle protein synthesis. Binge
drinking may also indirectly harm athletes and cadets alike in that it is likely to influence energy
balance and has the potential to lead to unfavorable weight gain. In that sense, binge drinking
may be especially harmful to those under pressure to meet weight requirements and encourage
disordered eating behavior. Heavy drinkers, especially women and those with weight control
motivations, tend to purposefully restrict food intake to account for their energy consumption
through alcohol. ' Doing so may be harmful from both a psychological and performance
standpoint, as it may transpire into other disordered eating patterns and encourage improper
fueling practices. Despite the well-understood implications of alcohol consumption for
performance, there is no meaningful descriptive data regarding athletes’ knowledge of these

concepts.

Current Limitations and Gaps in Literature

Instrumentation

The primary limitation in assessing nutrition knowledge is the lack of uniformity and
validity in instrumentation for this population. Because of this, it is nearly impossible to conduct
a comprehensive review of nutrition knowledge and determine widespread gaps in knowledge.
>> The knowledge assessment tools most commonly used for athletes are the validated

questionnaires by Parmenter et al. ', Zinn et al. '**, and Zawila et al. ** Furthermore,
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there is no research using validated nutrition knowledge questionnaires within ROTC or U.S.
military populations, as the limited data in this realm relies on self-developed questionnaires. *
%195 I both cases, these questionnaires focused too heavily on declarative knowledge of
nutrition principles, rather than procedural knowledge or the ability to apply these principles.
Nutrition knowledge should be thought of as a skill-set and questionnaires that do not address
procedural knowledge may not produce meaningful data. ** Additionally, many were outdated
and lacked relevance to current guidelines and adequate validation. >> Trakman et al., recently
produced and validated an updated instrument, the “Nutrition for Sport Knowledge
Questionnaire” (NSKQ). Currently, this is the most appropriate tool to assess sports nutrition
knowledge. ''" However, the NSKQ was developed in Australia and intended for international
use. Thus, the questionnaire required minor modifications to reflect American taste preferences
and units of measure. Minimal content modifications were also necessary to prevent an
overemphasis on declarative knowledge, and to reflect the most recent sports nutrition

recommendations.

Physical Performance and Body Composition as Correlates of Nutrition Knowledge

Limited research exists on the correlation between nutrition knowledge and physical
performance or nutrition knowledge and body composition. A study of Nigerian collegiate
athletes found no correlation between nutrition knowledge and athletic performance. However,
this finding is likely due to the fact that grip strength on a hand dynamometer was used as the
sole measure of athletic performance. ** Cholewa et al., found that NCAA Division I athletes
receiving nutrition education improved significantly more on the 5-10-5 shuttle test than the
control group. *® However, there were no significant differences on three other performance

measures. Additionally, while both the intervention and control group increased both their lean
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body mass and total body mass, only the intervention group was successful in improving their
body fat percentage. *°

A separate study of NCAA Division I athletes collected similar data to Cholewa et al., on
dietary intake, body composition, and performance measures. However, this study was purely
observational and no correlations were drawn between diet and performance. ''? In the same
respect, a number of historical military reports presented descriptive data on nutrition knowledge,
diet quality or practices, body composition, and fitness test scores, but they did not
attempt to draw any correlations between these constructs and in some cases failed to provide
any statistical analyses of the data. "7 ''* "% Presumably, the lack of data in this area may be
related to the perception that the behavior (food intake) always precedes the relationship between

nutrition knowledge and performance. '

Relevance and Current Concerns in the U.S. Navy

Emerging Research: Comparisons between the U.S. Army and U.S. Navy

With the launch of their Performance Triad Initiative, the Army identified curriculum
knowledge, diet quality, and physical fitness test performance among various other, outcome
measures of interest. This is an emerging area of research and efficacy data is not yet published,
nor is it clear how nutrition knowledge is being assessed. ''® In an observational study conducted
to support the need for the Performance Triad, the Army assessed the relationship between
eating habits, quantified by a five-item Healthy Eating Score (HES-5), and physical fitness test
performance. Those that passed their physical fitness test within the top quartile were twice as
likely to receive high HES-5 scores as those that failed. ''” No similar research has been
conducted in a Navy population, and this may contribute to the lack of comparable performance

nutrition initiatives in the Navy.
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The only performance-focused nutrition education program in the Navy is their “Mission
Nutrition Course”, offered sporadically at fitness centers on Navy bases. This is an intensive
two-day, eight hour course covering a spectrum of topics from basic nutrition, to weight control,
to supplements and performance nutrition. In contrast to the Army’s Performance Triad Initiative
which is woven into military training and the built environment, the Mission Nutrition Course is
lecture style and provides no opportunities for individualized guidance, experiential learning, or
mastery experience. Additionally, the course is taught by certified instructors, rather than
RDNs. The course is entirely optional and sailors must sign-up on their own initiative,
compared to the Performance Triad which the Army intends to implement branch-wide. There
is no data regarding the participation or efficacy of the Mission Nutrition Course, but it is
inherently limited in its design, and the time commitment required suggest that it is likely an

under-utilized resource. % 1"

Navy Physical Fitness Assessments and Fitness Enhancement Program

The U.S. Navy physical fitness assessment tests include two components, the body
composition assessment and the physical readiness test. The body composition assessment
evaluates weight status using height and weight standards and body fat estimation equations
(based on waist, neck, and hip circumference), if necessary. The physical readiness test includes
a 1.5-mile run, two-minute curl up test, two-minute push-up test, a 500-yard swim, and a 450-
meter swim (the swims are not included at the ROTC level). '* '* Failure to meet body
composition standards in the body composition assessment results in failure of the entire
physical fitness assessment (PFA), regardless of scores on the physical performance component.
Previously, three failed physical fitness assessments within a four year time period results in

“administrative separation”, cueing the end of one’s military career. '*° However, in
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December 2017, these consequences were loosened so that sailors must pass their fitness tests
before promotion, but will not face administrative separation on the basis of PFA failure. '*!

Upon the first failed PFA, sailors are enrolled in the Fitness Enhancement Program. This
program includes mandatory personal training sessions, completion of mock fitness assessments,
weekly weight documentation, and nutrition education. Nutrition education through the Fitness
Enhancement Program is the only form of universal mandatory nutrition education within the
U.S. Navy. Thus, sailors’ first exposure to nutrition education occurs only after they have already
failed to meet the physical fitness assessment standards. "

The nutrition education component of the Fitness Enhancement may take different forms
at the individual’s discretion. The first option is the completion of “Shipshape”, the Navy’s
universal weight management program, a weight-loss focused curriculum taught over eight
sessions by a certified facilitator. Sailors may also meet individually with a RDN and complete a
minimum of four appointments. Lastly, sailors may participate in an approved commercial
civilian weight-loss program, at their own expense. ¢ Although the Navy has made efforts to
improve the quality of nutrition education with its revision of the “Shipshape” program in 2015,

the resource remains retroactive. '

Failure Rates and Implications

A 2015 study of 313,513 U.S. Navy sailors assessed performance on the body
composition assessments. Based on BMI, 14% of sailors were categorized as obese and 2%, or
about 6,270 sailors, failed their body composition assessment. '**
Although 2% may not seem significant, that reflects only one branch, and even a small

attrition rate results in monetary consequences. A 2006 study of TRICARE prime beneficiaries

estimated that overweight/obesity-related losses in productivity cost the Department of Defense

25



$167 million. Aside from the effect of weight status on the viability and productivity of military
operations, the military health system serves 9.2 billion service members and dependents through
TRICARE. Costs for overweight/obesity-related medical conditions were estimated at $1.1
billion annually in 2006. '*

Aside from the implications for the military itself, the risk of attrition can affect the

psychological well-being of the individual. Overweight individuals in the military may

experience weight-discrimination and resort to dangerous dieting practices to avoid attrition. ®

Conclusion

It is widely accepted that proper nutrition enhances physical performance of the general
population. * Providing universal nutrition education as a preventive measure has the potential to
not only reduce weight- related attrition rates, but to improve the physical fitness of the military
as a whole.

Unfortunately, the perceived emphasis on the appearance of physical fitness over and
above physical performance may undermine the importance of nutrition. * > Appropriate
documentation and evaluation of programming is crucial in supporting the importance of
nutrition education. This effort requires the use of a validated tool to measure sports nutrition
knowledge as an outcome measure. Furthermore, simply evaluating nutrition knowledge and
food behaviors as outcomes will likely be insufficient tactics to promote nutrition education in
such an extrinsically-motivated population. Outcomes of concern to the military institution,
namely, performance on physical fitness assessments should be evaluated in relation to nutrition
knowledge and diet quality. A correlation between these constructs would uphold the value of
nutrition as a performance enhancer and preventive measure and pave the way for policy changes

to move the Navy towards universal nutrition education.

26



References

10.

11.

Frances M. Barlas WBH, Jacqueline C. Pflieger, Kelly Diecker. 2011 Health Related
Behaviors Survey of Active Duty Military Personnel.2013.

Centers for Disease Control and Prevention. Overweight & Obesity 2017;"°

Institute of M, Subcommittee on Military Weight M. Weight management : state of the
science and opportunities for military programs. Washington, DC: National Academies
Press; 2003.

Thomas DT, Erdman KA, Burke LM. Position of the Academy of Nutrition and
Dietetics, Dietitians of Canada, and the American College of Sports Medicine: Nutrition
and Athletic Performance. J Acad Nutr Diet. 2016;116(3):501-528.

Marriott BM. Not eating enough : overcoming underconsumption of military operational
rations. National Academies Press; 1995: https://www-ncbi-nlm-nih-
gov.ezproxy.lib.vt.edu/books/NBK232450/pdf/Bookshelf NBK?232450.pdf.

United States Navy. Guide 14: Nutrition Resource Guide. In: Navy US, ed: United States
Navy; 2016.

Health of the Force. Aberdeen Proving Ground, Maryland.2016.

Conway TL, Hervig LK, Vickers RR, Jr. Nutrition knowledge among Navy recruits. J
Am Diet Assoc. 1989;89(11):1624-1628.

Trent LK. Nutrition knowledge of active-duty Navy personnel. J Am Diet Assoc.
1992;92(6):724-728.

Vision Presence Power 1998: A Program Guide to the US Navy. In: Navy Dot, ed1998.
U.S. Navy. Naval Reserve Officer Training Corps. http://www .nrotc.navy.mil/about.html.

Accessed October 1, 2017

27



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Armed Forces Strength Figures for January 31, 2017 In: DMDC, ed: Department of
Defense.

Department of Defense. 2015 Demographics: Profile of the Military Community. 2015.
Crombie AP, Liu P-Y, Ormsbee MJ, Ilich JZ. Weight and body-composition change
during the college freshman year in male general-population students and Army Reserve
Officer Training Corps (ROTC) cadets. International journal of sport nutrition and
exercise metabolism. 2012;22(6):412.

Magee PJ, Gallagher AM, McCormack JM. High Prevalence of Dehydration and
Inadequate Nutritional Knowledge Among University and Club Level Athletes.
International Journal of Sport Nutrition and Exercise Metabolism.2017;27(2):158-168.
Boldry J, Wood W, Kashy DA. Gender Stereotypes and the Evaluation of Men and
Women in Military Training. Journal of Social Issues. 2001;57(4):689-705.

Valentine AA, Schumacher JR, Murphy J, Ma YJ. Dietary supplement use, perceptions,
and associated lifestyle behaviors in undergraduate college students, student-athletes, and
ROTC cadets. Journal of American College Health.2017:1-11.

Virginia Tech. Corps of Cadets. 2017; https://www.vtcc.vt.edu/. Accessed September 1,
2017.

United States Navy. Command Fitness Guide. 2016.

Tanofsky-Kraff M, Sbrocco T, Theim KR, et al. Obesity and the US military family.
Obesity (Silver Spring, Md). 2013;21(11):2205-2220.

Morgenroth T, Ryan MK, Peters K. The motivational theory of role modeling: How role
models influence role aspirants' goals. Review of General Psychology.2015;19(4):465-

483.

28



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Jackson TK, Cable SJ, Jin WK, et al. The importance of leadership in Soldiers' nutritional
behaviors: results from the Soldier Fueling Initiative program evaluation. US Army
Medical Department journal.?2013:79-90.

Aratijo CGS, Scharhag J. Athlete: a working definition for medical and health sciences
research. Scandinavian Journal of Medicine & Science in Sports.2016;26(1):4-7.
Karoblis EC. Motivation, Athletic Identity, and Commitment to Sport in Division |
Varsity Athletes and Collegiate Club Level Athletes: A Qualitative Analysis. 2016.
Birkenhead KL, Slater G. A Review of Factors Influencing Athletes’ Food Choices.
Sports Medicine.2015;45(11):1511-1522.

Hamburger KE. Leadership in combat: An historical appraisal. ARMY ARMOR
SCHOOL FORT KNOX KY;1983.

Jonas WB, O'Connor FG, Deuster P, Peck J, Shake C, Frost SS. Why total force fitness?
Military Medicine. 2010;175(8S):6-13.

Pasiakos SM, Montain SJ, Young AJ. Protein supplementation in US military personnel.
The Journal of nutrition. 2013;143(11):1815S-1819S.

Abbey EL, Wright CJ, Kirkpatrick CM. Nutrition practices and knowledge among
NCAA Division III football players. Journal of the International Society of Sports
Nutrition. 2017;14(1):13.

Wardle J, Parmenter K, Waller J. Nutrition knowledge and food intake. Appetite.
2000;34(3):269-275.

Cooke R, Papadaki A. Nutrition label use mediates the positive relationship between
nutrition knowledge and attitudes towards healthy eating with dietary quality among

university students in the UK. Appetite. 2014;83:297-303.

29



32.

33.

34.

35.

36.

37.

38.

Spronk I, Kullen C, Burdon C, O'Connor H. Relationship between nutrition knowledge
and dietary intake. The British journal of nutrition. 2014;111(10):1713-1726.
Kolodinsky J, Harvey-Berino JR, Berlin L, Johnson RK, Reynolds TW. Knowledge of
current dietary guidelines and food choice by college students: better eaters have higher
knowledge of dietary guidance. Journal of the american Dietetic Association.
2007;107(8):1409-1413.

Folasire OF, Akomolafe AA, Sanusi RA. Does Nutrition Knowledge and Practice of
Athletes Translate to Enhanced Athletic Performance? Cross-Sectional Study Amongst
Nigerian Undergraduate Athletes. Global journal of health science.2015;7(5):215-225.
Spronk I, Heaney SE, Prvan T, O’Connor HT. Relationship between General Nutrition
Knowledge and Dietary Quality in Elite Athletes. International Journal of Sport
Nutrition and Exercise Metabolism. 2015;25(3):243-251.

Cholewa JM, Landreth A, Beam S, Jones T, MacDonald CJ. The effects of a sports
nutrition education intervention on nutritional status, sport nutrition knowledge, body
composition, and performance in NCAA Division I baseball players. Journal of the
International Society of Sports Nutrition. 2015;12(1):P44.

Devlin BL, Leveritt MD, Kingsley M, Belski R. Dietary Intake, Body Composition, and
Nutrition Knowledge of Australian Football and Soccer Players: Implications for Sports
Nutrition Professionals in Practice. International Journal of Sport Nutrition and Exercise
Metabolism. 2016;27(2):130-138.

Valliant MW, Pittman Emplaincourt H, Wenzel RK, Garner BH. Nutrition Education by
a Registered Dietitian Improves Dietary Intake and Nutrition Knowledge of a NCAA

Female Volleyball Team. Nutrients. 2012;4(6):506-516.

30



39.

40.

41.

42.

43.

44.

45.

46.

47.

Hardy R, Kliemann N, Evansen T, Brand J. Relationship Between Energy Drink
Consumption and Nutrition Knowledge in Student-Athletes. Journal of Nutrition
Education and Behavior.2017;49(1):19-26.e11.

Bonaccio M, Di Castelnuovo A, Costanzo S, et al. Nutrition knowledge is associated with
higher adherence to Mediterranean diet and lower prevalence of obesity. Results from the
Moli-sani study. Appetite. 2013;68:139-146.

Miller LMS, Gibson TN, Applegate EA. Predictors of nutrition information
comprehension in adulthood. Patient Education and Counseling. 2010;80(1):107-112.
Andrews A, Wojcik JR, Boyd JM, Bowers CJ. Sports Nutrition Knowledge among Mid-
Major Division I University Student-Athletes. Journal of Nutrition and Metabolism.
2016;2016:5.

M. Condon E, A. Dube K, H. Herbold N. The Influence of the Low-Carbohydrate Trend
on Collegiate Athletes' Knowledge, Attitudes, and Dietary Intake of Carbohydrates. Vol
222007.

Rosenbloom CA, Jonnalagadda SS, Skinner R. Nutrition knowledge of collegiate athletes
in a Division I National Collegiate Athletic Association institution. J Am Diet Assoc.
2002;102(3):418-420.

Furber MJW, Roberts JD, Roberts MG. A valid and reliable nutrition knowledge
questionnaire for track and field athletes. BMC Nutrition. 2017;3(1):36.

Heaney S, O'Connor H, Michael S, Gifford J, Naughton G. Nutrition knowledge in
athletes: a systematic review. Int J Sport Nutr Exerc Metab.2011;21(3):248-261.

Hull MV, Jagim AR, Oliver JM, Greenwood M, Busteed DR, Jones MT. Gender

differences and access to a sports dietitian influence dietary habits of collegiate athletes.

31



48.

49.

50.

51.

52.

53.

54.

55.

Journal of the International Society of Sports Nutrition.2016;13(1):38.

Smith-Rockwell M, Nickols-Richardson SM, Thye FW. Nutrition knowledge, opinions,
and practices of coaches and athletic trainers at a division 1 university. Int J Sport Nutr
Exerc Metab.2001;11.

Torres-McGehee TM, Pritchett KL, Zippel D, Minton DM, Cellamare A, Sibilia M.
Sports Nutrition Knowledge Among Collegiate Athletes, Coaches, Athletic Trainers, and
Strength and Conditioning Specialists. Journal of athletic training. 2012;47(2):205-211.
Teyhen DS. Professional Soldier Athlete: The Cornerstone of Strategic Landpower's
Human Dimension. Institute of Land Warfare, Association of the United States Army;
2014.

Montain SJ, Cavey CE, Stephens MB. Nutritional Fitness. Military Medicine.2010:65-
72.

Chiesi HL, Spilich GJ, Voss JF. Acquisition of domain-related information in relation to
high and low domain knowledge. Journal of Verbal Learning and Verbal Behavior.
1979;18(3):257-273.

McKinnon L, Giskes K, Turrell G. The contribution of three components of nutrition
knowledge to socio-economic differences in food purchasing choices. Public Health
Nutr.2014;17(8):1814-1824.

Worsley A. Nutrition knowledge and food consumption: can nutrition knowledge change
food behaviour? Asia Pacific Journal of Clinical Nutrition.2002;11:S579-S585.
Trakman GL, Forsyth A, Devlin BL, Belski R. A Systematic Review of Athletes' and
Coaches' Nutrition Knowledge and Reflections on the Quality of Current Nutrition

Knowledge Measures. Nutrients. 2016;8(9).

32



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Thomas DT, Erdman KA, Burke LM. Position of the Academy of Nutrition and
Dietetics, Dietitians of Canada, and the American College of Sports Medicine: Nutrition
and athletic performance. J Acad Nutr Diet. 2016;116.

DoD Physical Fitness and Body Fat Programs Procedures Department of Defense;
2002:9-10.

Peterson DD. The Navy Physical Fitness Test: A Proposed Revision to the Navy Physical
Readiness Test. Strength and Conditioning Journal. 2015;37(4):1.

Steed CL, Krull BR, Morgan AL, Tucker RM, Ludy MJ. Relationship Between Body Fat
and Physical Fitness in Army ROTC Cadets. Mil Med. 2016;181(9):1007-1012.

Turocy PS, DePalma BF, Horswill CA, et al. National Athletic Trainers' Association
Position Statement: Safe Weight Loss and Maintenance Practices in Sport and Exercise.
Journal of athletic training. 2011;46(3):322-336.

Winton SJ. A worksite nutrition education program increased firefighters' knowledge and
resulted in healthier attitudes toward fad diets. 2002.

Barr SI. Nutrition knowledge of female varsity athletes and university students. J Am
Diet Assoc. 1987;87.

Hoogenboom BJ, Morris J, Morris C, Schaefer K. Nutritional Knowledge and Eating
Behaviors of Female, Collegiate Swimmers. North American Journal of Sports Physical
Therapy : NAJSPT. 2009;4(3):139-148.

Collison SB. Impact of Nutrition Education on Female Athletes. American Journal of
Health Behavior. 1996;20(1):14-23.

Weeden A, Olsen J, Batacan J, Peterson T. Differences in collegiate athlete nutrition

knowledge as determined by athlete characteristics. The Sport Journal. 2014;17.

33



66.

67.

68.

69.

70.

71.

72.

73.

74.

Piche BM, Stankorb SM, Salgueiro M. Attitudes, beliefs, and behaviors of active duty
soldiers attending the Army MOVE! weight management program. Military medicine.
2014;179(8):906-912.

Bodell L, Forney KJ, Keel P, Gutierrez P, Joiner TE. Consequences of Making Weight:
A Review of Eating Disorder Symptoms and Diagnoses in the United States Military.
Clinical psychology : a publication of the Division of Clinical Psychology of the
American Psychological Association.2014;21(4):398-409.

Peterson AL, Talcott GW, Kelleher W], Smith SD. Bulimic weight-loss behaviors in

military versus civilian weight-management programs. Mil Med. 1995;160(12):616-620.

Johnson C, Powers PS, Dick R. Athletes and eating disorders: the National Collegiate
Athletic Association study. The International journal of eating disorders.
1999;26(2):179-188.

Lauder TD, Campbell CS. Abnormal eating behaviors in female reserve officer training
corps cadets. Mil Med. 2001;166(3):264-268.

McNulty PA. Prevalence and contributing factors of eating disorder behaviors in active
duty Navy men. Mil Med. 1997;162(11):753-758.

Mountjoy M, Sundgot-Borgen J, Burke L, et al. The IOC consensus statement: beyond

the Female Athlete Triad—Relative Energy Deficiency in Sport (RED-S). British Journal

of Sports Medicine. 2014;48(7):491.

American Dietetic A. American College of Sports Medicine position stand. Nutrition and

athletic performance. Med Sci Sports Exerc.2009;41.
Jonnalagadda SS, Rosenbloom CA, Skinner R. Dietary Practices, Attitudes, and

Physiological Status of Collegiate Freshman Football Players. Journal of Strength &

34



75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Conditioning Research.2001;15(4):507-513.

Rash CL, Malinauskas BM, Duffrin MW, Barber-Heidal K, Overton RF. Nutrition-
related knowledge, attitude, and dietary intake of college track athletes. Sport J.
2008;11(1):48-55.

Wardenaar F, Brinkmans N, Ceelen I, et al. Macronutrient Intakes in 553 Dutch Elite and
Sub-Elite Endurance, Team, and Strength Athletes: Does Intake Differ between Sport
Disciplines? Nutrients. 2017;9(2).

Masson G, Lamarche B. Many non-elite multisport endurance athletes do not meet sports
nutrition recommendations for carbohydrates. Applied physiology, nutrition, and
metabolism = Physiologie appliquee, nutrition et metabolisme. 2016;41(7):728-734.
Volpe SL. Micronutrient requirements for athletes. Clinics in sports medicine.
2007;26(1):119-130.

Warber J, McGraw S, M. Kramer F, Lesher L, Johnson W. The Army Food and Nutrition
Survey, 1995-97.1997.

Arazi H, Hosseini R. A comparison of nutritional knowledge and food habits of
collegiate and non-collegiate athletes. SportLogia. 2012;8(2):100-107.

Davar V. Nutritional knowledge and attitudes towards healthy eating of college-going
women hockey players. Journal of Human Ecology. 2012;37(2):119-124.

Rash C, Malinauskas BM, Duffrin MW, Barber-Heidal K, Overton RF. Nutrition-related
knowledge, attitude, and dietary intake of college track athletes. Sport J. 2008;11.
Zawila LG, Steib C-SM, Hoogenboom B. The Female Collegiate Cross-Country Runner:
Nutritional Knowledge and Attitudes. Journal of athletic training. 2003;38(1):67-74.

Hoogenboom BJ, Morris J, Morris C, Schaefer K. Nutritional knowledge and eating

35



85.

86.

87.

88.

89.

90.

91.

92.

93.

behaviors of female, collegiate swimmers. N Am J Sports Phys Ther.2009;4.

Shoaf LR, McClellan PD, Birskovich KA. Nutrition knowledge, interests, and
information sources of male athletes. Journal of Nutrition Education. 1986;18(6):243-
245.

Worme JD, Doubt TJ, Singh A, Ryan CJ, Moses FM, Deuster PA. Dietary patterns,
gastrointestinal complaints, and nutrition knowledge of recreational triathletes. Am J Clin
Nutr. 1990;51(4):690-697.

Hamilton G, Thomson C, Hopkins W. Nutrition knowledge of elite distance runners. New
Zealand Journal of Sports Medicine. 1994;22:26-26.

Position of the American Dietetic Association: Fortification and Nutritional Supplements.
Journal of the American Dietetic Association.2005;105(8):1300-1311.

Wood K, Carragher J, Davis R. Australian consumers' insights into potatoes - Nutritional
knowledge, perceptions and beliefs. Appetite. 2017;114(Supplement C):169-174.
Lieberman HR, Stavinoha TB, McGraw SM, White A, Hadden LS, Marriott BP. Use of
dietary supplements among active-duty US Army soldiers. Am J Clin Nutr.
2010;92(4):985-995.

McGraw S, P. Bathalon G, K.B K. Ellison B, et al. Dieting Practices Of Soldiers In The
U.S. Army Weight Control Program: 775 Board #4. Vol 372005.

McClung JP, Karl JP, Cable SJ, Williams KW, Young AJ, Lieberman HR. Longitudinal
decrements in iron status during military training in female soldiers. The British journal
of nutrition. 2009;102(4):605-609.

Austin KG, Price LL, McGraw SM, McLellan TM, Lieberman HR. Longitudinal trends

in use of dietary supplements by U.S. Army personnel differ from those of civilians.

36



94.

95.

96.

917.

98.

99.

100.

101.

102.

Applied physiology, nutrition, and metabolism = Physiologie appliquee, nutrition et
metabolisme. 2016;41(12):1217-1224.

Knapik JJ, Trone DW, Austin KG, Steelman RA, Farina EK, Lieberman HR. Prevalence,
Adverse Events, and Factors Associated with Dietary Supplement and Nutritional
Supplement Use by US Navy and Marine Corps Personnel. Journal of the Academy of
Nutrition and Dietetics. 2016;116(9):1423-1442.

Deuster PA, Lieberman HR. Protecting military personnel from high risk dietary
supplements. Drug testing and analysis. 2016;8(3-4):431-433.

Kantor ED, Rehm CD, Du M, White E, Giovannucci EL. Trends in Dietary Supplement
Use among US Adults From 1999-2012. JAMA. 2016;316(14):1464-1474.

Carvey CE, Farina EK, Lieberman HR. Confidence in the efficacy and safety of dietary
supplements among United States active duty army personnel. BMC complementary and
alternative medicine. 2012;12:182.

Carol ML. Hydroxycut weight loss dietary supplements: a contributing factor in the
development of exertional rhabdomyolysis in three U.S. Army soldiers. Mil Med.
2013;178(9):e1039-1042.

Use of Dietary Supplements by Military Personnel. National Academies Press; 2008.
McDermott BP, Anderson SA, Armstrong LE, et al. National Athletic Trainers'
Association Position Statement: Fluid Replacement for the Physically Active. Journal of
athletic training. 2017;52(9):877-895.

Epstein Y, Druyan A, Heled Y. Heat Injury Prevention— A Military Perspective. The
Journal of Strength & Conditioning Research.2012;26:S82-S86.

Lindseth PD, Lindseth GN, Petros TV, Jensen WC, Caspers J. Effects of hydration on

37



103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

cognitive function of pilots. Military medicine. 2013;178(7):792-798.

Zinn C, Schofield G, Wall C. Development of a psychometrically valid and reliable
sports nutrition knowledge questionnaire. J Sci Med Sport. 2005;8.

Rogers R, Cole R. Hydration status in US military officer students. U.S. Army Medical
Department Journal2016:24+.

Bovill ME, Tharion WJ, Lieberman HR. Nutrition knowledge and supplement use among
elite US army soldiers. Military medicine. 2003;168(12):997.

Update: Heat illness, active component, U.S. Armed Forces, 2016. Msmr. 2017;24(3):9-
13.

Trakman GL. A Systematic Review of Athletes’ and Coaches’ Nutrition Knowledge and
Reflections on the Quality of Current Nutrition Knowledge Measures. Nutrients. 2016;8.
National Institute of Alchol Abuse and Alcoholism. Alcohol Facts and Statistics. 2017;
https://pubs.niaaa.nih.gov/publications/AlcoholFacts&Stats/AlcoholFacts&Stats.pdf.
Accessed November 10, 2017.

Eisenberg M, C Fitz C. "Drunkorexia": Exploring the Who and Why of a Disturbing
Trend in College Students' Eating and Drinking Behaviors. Vol 622014.

Parmenter K, Wardle J. Development of a general nutrition knowledge questionnaire for
adults. Eur J Clin Nutr. 1999;53(4):298-308.

Trakman GL, Forsyth A, Hoye R, Belski R. The nutrition for sport knowledge
questionnaire (NSKQ): development and validation using classical test theory and Rasch
analysis. J Int Soc Sports Nutr. 2017;14:26.

Clark M, Reed DB, Crouse SF, Armstrong RB. Pre- and Post-season Dietary Intake,

Body Composition, and Performance Indices of NCAA Division I Female Soccer

38



113.

114.

115.

116.

117.

118.

119.

120.

Players. International Journal of Sport Nutrition and Exercise Metabolism.
2003;13(3):303-319.

Reyes-Guzman CM, Bray RM, Forman-Hoffman VL, Williams J. Overweight and
obesity trends among active duty military personnel: a 13-year perspective. American
Jjournal of preventive medicine. 2015;48(2):145-153.

Westphal KA. Nutritional Intake of Female Soldiers During the U.S. Army Basic Combat
Training. Natick, Massachusetts: US Army Research Institute of Environmental
Medicine;1994.

Storlie J. Nutrition Assessment of Athletes: A Mode for Integrating Nutrition and
Physical Performance Indicators. International Journal of Sport Nutrition.
1991;1(2):192-204.

Reagan J, Koenig C, Deschamps B, Osgood T. Enhancing the U.S. Army Performance
Through Key Nutrition Initiatives. Paper presented at: Food & Nutrition Conference &
Expo2017; Chicago, II.

Purvis DL, Lentino CV, Jackson TK, Murphy KJ, Deuster PA. Nutrition as a component
of the performance triad: how healthy eating behaviors contribute to soldier performance
and military readiness. US Army Medical Department Journal. 2013.

United States Army. Performance Triad. https://p3.amedd.army.mil/, 2017. Accessed
March 10, 2018.

United States Navy. Mission Nutrition Course Overview.

https://www .navyfitness.org/nutrition/mission-nutrition, 2017. Accessed February 1,
2018.

Physical Readiness Program. In: Operations OotCoN, ed. Washington, D.C. : Department

39



121.

122.

123.

of the Navy; 2016.

NAVADMIN 304/17: Physical Readiness Program Policy Change Washington D.C. :
United States Navy; 2017.

Lennon RP, Oberhofer AL, McQuade J. Body composition assessment failure rates and
obesity in the United States Navy. Mil Med. 2015;180(2):141-144.

Dall TM, Zhang Y, Chen Y], et al. Cost associated with being overweight and with
obesity, high alcohol consumption, and tobacco use within the military health system's
TRICARE prime-enrolled population. American journal of health promotion : AJHP.

2007;22(2):120-139.

40



Chapter 2: Exploration of Sports Nutrition Knowledge, Nutrition Practices
and Physical Performance on Standardized U.S. Navy Physical Fitness
Assessments in a ROTC Population

Introduction

Physical fitness is highly valued within the U.S. Armed Forces as a determinant of
combat readiness.' The ability of military members to uphold this value is assessed through
their respective military branch with the use of branch-specific anthropometric and physical
performance standards. Despite this, the military is not immune to the problem of overweight
and obesity that exists within the civilian adult population. Over two-thirds of the U.S. military
is considered overweight or obese, and the majority practice poor dietary habits. > The current
weight status of military personnel endangers combat readiness and productivity, contributes
significantly to the cost of federally funded healthcare, and puts the individual at risk for

administrative consequences, extending to discharge from the military. >~

Compulsory meetings with a Registered Dietitian Nutritionist (RDN) are often
included as consequences for failure to meet fitness standards in the military. ® The U.S.
Army is moving towards a model similar to that of many collegiate and professional sports
teams, offering preemptive nutrition education as part of a multidisciplinary team including
RDN, Athletic Trainers, and Strength and Conditioning Coaches. ’ Efficacy research on the
Army’s nutrition initiatives is ongoing, and evaluations of interventions in collegiate settings
support the role of RDN in improving athletes’ fueling practices. %9 Despite these
advancements in the Army, nutrition education in the U.S. Navy remains retroactive, targeting
only weight management and neglecting the potential role of nutrition in performance
enhancement. * '® There is limited data regarding the nutrition knowledge of this population

112 "2 key factor in designing a nutrition education intervention. Additionally, the existing
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research primarily addresses general nutrition knowledge, failing to identify military personnel
as athletes and neglecting nutrition concepts specific to performance enhancement, termed sports

nutrition knowledge. '

The majority of existing research on sports nutrition knowledge examined American
collegiate athletes, and instrumentation across studies lacks homogeneity. However, Trakman et
al., recognized common categorical themes across questionnaires, identifying the sub-sections of
sports nutrition knowledge as weight management, macronutrients, micronutrients,
supplementation, fluids, nutrient timing (pre-, during, and post workout meals), and alcohol. '
The Nutrition for Sports Knowledge Questionnaire (NSKQ) was developed from these themes
as a validated tool to measure sports nutrition knowledge, but requires additional modifications
before it is appropriate for American populations. '* Regardless of the validity of the NSKQ,

the subsections of sports nutrition as defined by Trakman et al., are relevant to both competitive

athlete and military populations.

Similar to athletes, military personnel face pressure to meet military weight requirements
and maintain a high level of physical fitness. '° This produces similar disordered eating

behaviors as those seen in weight-specific sports, > ¢

and may influence military populations
to use supplements at higher levels than the general civilian population. '?° The energy needs
of military personnel may be similar to those of elite athletes under some circumstances, while
their occupational duties may be mostly sedentary in others. 2'** Military personnel must
understand appropriate sports nutrition practices in order to adjust to variances in energy
expenditure and maintain combat readiness throughout their career. Proper fueling practices not

only have the capacity not only to help military members maintain a healthy weight and high

fitness level , but they are crucial in high-risk environments such as combat zones, high-
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altitude training, and in aviation. '*** Additionally, prioritizing nutrition on an organizational
level may decrease the cost of overweight and obesity related illnesses, decrease rates of injury,

and thereby ensure a deployable and productive military force. >*°

Based on the Social Ecological Model, behavior is a product of intrapersonal factors,
interpersonal factors, institutional factors, community factors, and public policy. 33 Nutrition
knowledge is as an intrapersonal factor impacting eating behaviors. Military officers may
influence the eating behaviors of their subordinates 28, thereby impacting the greater military
population and surrounding military community, including civilian dependents. 3¢ Military
families exist as a bridge between the military community and greater civilian population. 3¢
Thus, a nutrition education intervention targeting the future leadership of the military has the
potential to produce broader population health outcomes. Although military officers are only a
small subset of the American population, their influence on military and civilian communities

makes them an ideal target population.

Recognizing the parallels between the military and traditional-defined athletes and the
relevance of sports nutrition in combat readiness, the present study aimed to assess sports
nutrition knowledge, nutrition practices, and performance of military fitness tests using a
convenience sample of Navy Reserve Officer Training Corps (NROTC) midshipmen at Virginia
Tech. The purpose of this study was two-fold: 1) validate an 86-item modified Nutrition for
Sport Knowledge Questionnaire (M-NSKQ) using 15 Registered Dietitian Nutritionists (RDN)
from across the country, and 2) assess sports nutrition knowledge, nutrition practices, and
performance on physical fitness assessments (PFA) in the Naval Reserve Officer Training Corps
(NROTC) at Virginia Tech. Exploring knowledge gaps and common nutrition practices within

NROTC population will inform future nutrition interventions.

43



Materials and Methods: Aim 1, Questionnaire Development

Participants: RDNs and NROTC Staff

Registered Dietitian Nutritionists (RDN) were recruited for the purpose of establishing
concurrent and content validity of the modified questionnaire. RDN and board certified
specialists in sports dietetics (CSSDs) were chosen for their expertise in sports nutrition and
ability to provide feedback regarding the content of the questionnaire. Additionally, a Navy
ROTC staff member was recruited as existing research suggest that military officers may
influence the eating behaviors and nutrition knowledge of their subordinates, thus their scores
could be used for comparison against RDN’s scores. RDNs were recruited directly via email
through the professional network of the researchers. Additionally, sports dietitians were
specifically recruited through the Collegiate and Professional Sports Dietitians Association
forum. Naval ROTC staff members, including the Captain, Commander and Company
Advisors to the NROTC unit at Virginia Tech were recruited directly through email. This

study was approved by Virginia Tech’s Institutional Review Board (Appendix A).



Study Design

Participants received an email including the Informed Consent Document and a link to an
online survey through Qualtrics. Participants were asked to provide their occupation, degrees and
certifications, but no identifying information was collected. The survey contained an 82-item
Modified Nutrition for Sport Knowledge Questionnaire (M-NSKQ), modified from the 89-item
Nutrition for Sport Knowledge Questionnaire (NSKQ) by Trakman et al. '* The majority of the
format and content of the original questionnaire was preserved to uphold the validity of the
questionnaire. However, questions were removed and altered to make the questionnaire
culturally appropriate and reflect findings from the literature review. The “sports nutrition”
subsection from the original questionnaire was further divided into “hydration” and “nutrient
timing” subsections. Specific modifications and the rationale for those modifications are detailed

in Appendix B.

One point was awarded for each correct answer, with the lowest possible score of zero
points and the highest possible score of 82 points. The questionnaire key and scoring guide are
included in Appendix C. After each subsection, participants were given space to provide open-

ended qualitative feedback. Qualitative feedback is included in Appendix D.
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Data Analysis

Responses were analyzed quantitatively by running a frequency analysis for responses to
each question. Quantitative and qualitative feedback was assessed in correspondence with a
team of sports dietitians with the CSSD certification. Questions answered incorrectly by 50% or

more of respondents were specifically addressed and revised.

Materials and Methods: Aim 2, Assessment of NROTC Midshipmen

Participants: Midshipmen

Midshipmen were recruited from the NROTC unit at Virginia Tech. The NROTC staff
provided an email contact list of midshipmen to the researcher. The midshipmen (N=202) were
contacted directly via email with an invitation to participate in the study. Midshipmen were
eligible to participate if they were enrolled in the NROTC, over the age of 18, and if they agreed
to disclose their PFA data to the researcher. This study was approved by Virginia Tech’s

Institutional Review Board (Appendix A).

Study Design

Naval ROTC Cadets completed their PFA for the Spring 2018 semester between January
19 and January 25, 2018. PFA measures were collected and recorded by the NROTC staff as part
of a routine procedure to be provided to the researchers as secondary data.

An email invitation was sent out to perspective participants (N=202) on February 27,
2018, which included the Informed Consent Document and an email link to an online survey
through Qualtrics. The survey included three parts: 11 demographic questions, an 86-item
Modified Nutrition for Sport Knowledge Questionnaire (M-NSKQ), and a 37-item nutrition

practices questionnaire.
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A list of individuals who completed the Qualtrics survey was provided to NROTC
officials. NROTC officials then compiled PFA data for each research participant, to be matched
to their survey data. All identifying information was deleted after PFA and survey data were

matched.

Materials

Online Survey Part 1: Demographic Questions

These questions captured potential covariates including grade level, major, previous
nutrition education, sources of nutrition information, dietary restrictions, and athlete identity.
This section of the questionnaire also asked participants to self- rate their nutrition knowledge

and diet quality. (Appendix E)

Online Survey Part 2: Modified Nutrition for Sport Knowledge Questionnaire (M-NSKQ)

This section of the survey included 86 items in seven subsections: weight management,
macronutrients, micronutrients, hydration, nutrient timing, supplementation, and alcohol. These
questions were revised from the 82-item Modified Nutrition for Sport Knowledge Questionnaire
(M-NSKQ) based on data gathered from the validation survey. One point was awarded for each
correct answer, with the lowest possible score of zero points and the highest possible score of 86
points. Subscores were calculated for each of the seven subcategories: weight management (16
points), macronutrients (27 points), micronutrients (16 points), hydration (4 points), nutrient
timing (7 points), supplementation (13 points), and alcohol (7 points). The questionnaire key and

scoring guide are included in Appendix F.
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Online Survey Part 3: Nutrition Practices Questionnaire

This section of the survey included 37 items assessing nutrition practices. Questions were
developed to assess behaviors corresponding to M-NSKQ. These questions assessed weight
management practices, usual dietary consumption, supplement use, hydration practices, nutrient
timing and sports-specific nutrition practices, and alcohol use. The questions assessing alcohol
consumption were derived from the National Institute on Alcohol Abuse and Alcoholism, *° and
all other questions were self-developed. The questions included multiple choice, multiple

response tick boxes, and Likert-scale style questions. (Appendix G)

Physical Fitness Assessment (PFA) Data

The physical fitness assessment includes the body composition assessment and the
physical readiness test. The physical readiness test for Navy track midshipmen consisted of a
1.5-mile run, two-minute curl up test, and two-minute push-up test, while the physical readiness
test for the Marine Corps track midshipmen consisted of a 3-mile run, two-minute curl-up test,
and a pull-up test for men or a flexed-arm hang test for women. Physical readiness scores were
given in terms of run-time, number of curl-ups, and number of push-ups or pull-ups (or flexed-
arm hang time), as well as a quantified score for each section of the test, and an overall physical
readiness score. Physical readiness scores were grouped to one of five ordinal categories:

failure/satisfactory, good, excellent, outstanding, and max.

Statistical Analysis

All statistical analyses were conducted with IBM SPSS Version 24. Bivariate Pearson
correlations with a predetermined significance level of p<0.05 were run on M-NSKQ scores,

body composition assessments (using computed BMI from height and weight data), and physical

47



readiness test scores. The same correlations were run with participants stratified by sex, race,
nutrition education history, and athlete identity. A one-way ANOVA test was used to compare
mean M-NSKQ scores across grade level, sex, race, self-rated nutrition knowledge, athlete
identity, and nutrition counseling history. A frequency analysis of responses to individual
questions was examined to determine the percentage of correct and incorrect responses for each
item on the M-NSKQ. Frequencies of sex and race were compared between enrolled participants,

NROTC at Virginia Tech, and active-duty Navy officers to assess representativeness.

Results

Aim 1, Questionnaire Development

Participants: RDNs and NROTC Staff

A total of 18 responses were submitted. This included two partial and 15 full responses
from RDNs, and one full response from an Assistant Professor of Naval Science and NROTC
staff member. The two participants with partial surveys were excluded from the analysis. Of
those responses, nine RDNSs listed Board Certified Specialist in Sports Dietetics (CSSD) as an
additional credential. “Sports dietitian”, “sports nutrition” or “performance dietitian” were in

response to “What is your occupation?” in 11 cases. The sample included one response from a

U.S. Army Performance Dietitian.

Modified Nutrition for Sport Knowledge Questionnaire (M-NSKQ) Scores

The mean total nutrition knowledge score for all RDNs (n=15) was 84% on the 82-item
questionnaire. RDNs scored the highest in the nutrient timing, alcohol, and macronutrient

subsections with mean scores of 97%, 91%, and 90% respectively. The lowest mean score was in
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hydration with a 65%. RDNss that listed a CSSD credential scored higher (but not statistically
significant) than RDNs without a specialization in sports dietetics, with a mean total M-NSKQ
score of 87%, compared to 82% for non-sports dietitians. In comparison to the mean score of

84% for all RDNs, the one NROTC staff member only answered 54% of items correctly. See

Table 1.
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Table 1. Mean M-NSKQ¥* Scores for Registered Dietitian Nutritionists and Sports

Dietitians
All Registered RDN with RDN without One-way
Dietitian Board CSSD credential, | ANOVA (non-
M-NSKQ Nutritionists Certified CSSD RDN vs.
(m_ailf)num (RDN), n=15 Specialistin | "= 0 CSSD)
points Sports
(Mean Score + DIi)etetics (Mean Score +
Standard (CSSD) Stan.da?d
Deviation) Credential Deviation) F o P-value
’ Statisti
n=9
c
(Mean Score +
Standard
Deviation)
Total Score (82 | 69.3 +4.4 70.7 £3.9 67.2+4.5 2.596 0.131
points)
Weight 10.5 £ 1.7 10.3+£2.0 10.7+1.2 0.132 0.722
Management (12
points)
Macronutrients | 21.6 £ 1.5 219+1.6 21.2+1.2 0.881 0.365
(24 points)
Micronutrients 129 £1.2 13.1+1.1 12.7+£1.5 0.457 0.511
(16 points)
Hydration (4 2.6 £0.7 2.7+0.9 2.5+0.6 0.173 0.684
points)
Nutrient Timing | 6.8 0.6 6.9+0.3 6.7+0.8 0.547 0.473
(7 points)
Supplementation | 9.0 +1.9 98+1.6 7.8+1.9 4.609 0.051
(11 points)
Alcohol (7 6.4 £0.6 6.6+0.5 62+0.8 1.400 | 0.258
points)

*M-NSKQ= Modified Nutrition for Sport Knowledge Questionnaire
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M-NSKQ Modification

There were six questions answered incorrectly at least 50% of the time by RDNs.
All of these items were evaluated, five were revised and one was removed from the
questionnaire. Table 2 details the revisions to the five questions that were maintained in the
modified questionnaire. The removed question concerned food sources of protein. In the
previous questionnaire, food sources of macronutrients were assessed in groups of questions by
asking, “Do you think these foods are high or low in [carbohydrates/ protein/ fat]?”” Most of the
comments in the qualitative feedback mentioned the allusiveness of these items. These questions
were revised to ask, “Do you think these foods are significant sources of [carbohydrates/ protein/
fat]?” Additionally, “significant” was quantified as at least 15 grams for carbohydrates (based on
the amount of one carbohydrate exchange), 7 grams for fat (based on 10% of the recommended
daily value), and 7 grams for protein (based on the amount of a one ounce-equivalent). The food
sources in question were also revised to be more culturally appropriate and additional items were
added to assess a wide range of foods for each macronutrient. In total, four items were added to

the questionnaire, to create the final modified 86-item M-NSKQ.
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Table 2. Modifications to M-NSKQ Items with >50% Incorrect Response Rate*

Original Question

Modified Question

Thiamine (Vitamin B1) is required for the
efficient delivery of oxygen to muscle.
» Agree

» Disagree
> Not sure

Thiamine (Vitamin B1) is required for energy
production during aerobic exercise

» Agree

» Disagree

» Not sure

Sweet potatoes are higher in potassium than
white potatoes
» Agree

» Disagree
> Not sure

Baked potatoes are high in potassium
» Agree
» Disagree
» Not sure

Athletes have increased magnesium needs due
to losses in sweat
» Agree

» Disagree
> Not sure

Athletes with a higher sweat rate may have
increased magnesium needs

» Agree

» Disagree

» Not sure

Athletes should drink water during activity in
order to: Choose one answer

Maintain plasma (blood) volume
Prevent dry mouth

Maintain sweat volume

All of the above

Not sure

VVVVYY

Athletes should drink water during activity in
order to: Choose one answer.

Maintain plasma (blood) volume
Regulate body temperature

Avoid abnormal increases in heart rate
All of the above

Not sure

VVVVYY

Regarding fluid intake during physical
activity, current recommendations encourage
athletes to: Choose one answer

» Drink 50-100 mL (1.7-3.3 fluid
ounces) every 15-20 minutes

» Suck on ice cubes rather than drinking
during training

» Drink sports drinks (e.g. Gatorade)
instead of water when exercising

» Hydrate according to changes in body
weight that occur during training
sessions

Regarding fluid intake during physical activity,
current recommendations encourage
athletes to: Choose one answer.

» Drink 50-100 mL (1.7-3.3 fluid ounces)
every 15-20 minutes

» Suck on ice cubes rather than drinking
during training

» Avoid sports drinks to limit added
sugar consumption

» Hydrate according to changes in body
weight that occur during training
sessions (individual sweat rate)

*Underlined text indicates the correct response.
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Aim 2, Midshipmen Sports Nutrition Knowledge, Nutrition Practices, and Physical

Fitness Assessment Scores

Participants

Two hundred and two individuals were contacted. After filtering for ineligible and
incomplete responses (n=27), there were 102 participants included in the analysis, which
reached 51% of the Virginia Tech NROTC population. Of these, 12 midshipmen were Marine
Corps track, and 90 were Navy track. The sample was composed of 37% freshmen, 18%
sophomores, 19% juniors, 22% seniors, and 4% 5" year students or alumni. Eight-two percent
of participants were males and 18% were females, and 83% were white. In comparison, the
total NROTC population at Virginia Tech is 86% male and 14% female and 90% white.
Although the sample had a slightly higher representation of females and minorities than the
total population, this sample is overall representative of the entire NROTC unit. Furthermore,
the sample is almost a precise representation of the sex and racial makeup of active-duty
Navy officers, which are 83% male, 17% female, and 79% white. See Table 3.

One participant received a medical waiver for the entire PFA, and another individual
received a waiver for the 1.5-mile run. Midshipmen’s mean PRT score was 80.7 with a
maximum possible score of 100, and a score of 45 required to pass the PFA. Scores ranged
from 42 to 100, with only one individual scoring below 45 and thereby failing the PFA. The
mean BMI for midshipmen was 23.7, falling with the normal weight range. Sixty-nine percent
of midshipmen were classified as normal weight by BMI (18.5-24.9 kg/m”). Twenty-five
percent were classified as overweight (25.0-30.0 kg/m?), whereas only 4% were considered

obese (230.0 kg/m”) and 2% were underweight (£18.4 kg/m”). See Tables 4 and 5.
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Table 3. Reach and Representativeness of Sample by Sex and Race

Demographic Total NROTC Active-duty
Characteristics Sample Virginia Tech Navy Officers
n=102 Unit
N=54,114
N= 202
Male 82% 86% 83%
Female 18% 14% 17%
White 83% 90% 79%
Asian 7% 7% 5%
Other Minorities 10% 3% 16%

Table 4. Mean BMI and Physical Readiness Test (PRT) Scores of Midshipmen

n Range Minimum Maximum Mean  Std. Deviation

BMI (kg/m?) 101 148 18.4 332 23.7 2.7

Curl-up Score 101  50.0 50.0 100.0 82.4 159

(max= 100)

Push-up Score 101  70.0 30.0 100.0 83.3 16.3
(max=100)

Run Score 100 550 450 100.0 75.9 133
(max=100)

Total Score 101 580 42.0 100.0 80.6 13.0

(max= 100)

Table 5. Midshipmen Weight Classification by BMI

Weight Status  Frequency Percent
(n=101)

Underweight 2 2 %

Normal 70 69 %

Overweight 25 25 %

Obese 4 4 %
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Most midshipmen either agreed or strongly agreed with the statement, “I consider
myself an athlete” (Figure 1), and the majority rated their nutrition knowledge level
moderately as “some knowledge” (Figure 2). The most common source of information cited
by participants was the internet, followed by family and friends. Only ten of the midshipmen
reported looking to Registered Dietitian Nutritionists or student nutrition counselors, while
approximately twice as many participants reported receiving nutrition information from their

chain of command or social media (Figure 3).

Figure 1. Athlete Identity: How strongly do you agree with the statement "I consider
myself an athlete”?
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Figure 3. Reported Sources of Nutrition Information for NROTC Midshipmen
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Total Sports Nutrition Knowledge

Participants scored an average of 51% on the 86-item M-NSKQ. There were no
significant differences in the mean M-NSKQ score across grade level, sex, or race.
Additionally, there were no significant differences when participants were grouped for self-rated
nutrition knowledge, athlete identity, or nutrition counseling history. The detailed report of
responses for individual questions is included as Appendix F. See Table 6 for the total and

subsection M-NSKQ scores.
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Table 6. M-NSKQ Scores of NROTC Midshipmen

M-NSKQ Sections n Min Max Mean  Std. Mean

Deviation %
Correct

Total Nutrition Knowledge 93 8 77 44.0 11.0 51

Score (86 points)

Weight Management Score 100 2 12 7.3 2.0 61

(12 points)

Macronutrients Score 99 1 24 13.9 4.1 51

(27 points)

Micronutrients Score 100 0 16 8.5 33 53

(16 points)

Hydration Score (4 points) 102 0 4 1.8 1.0 45

Nutrient Timing Score 101 0 7 34 1.6 49

(7 points)

Supplementation Score 102 0 10 4.9 2.2 38

(13 points)

Alcohol Score 101 0 7 4.1 1.6 59

(7 points)

Relationship between M-NSKQ Scores and PFA Scores

M-NSKQ scores, including the total score and all subscores were analyzed against BMI,

total Physical Readiness scores, push-up scores, curl-up scores, and run scores. There were no

statistically significant correlations found between participants’ M-NSKQ scores and of the

measures from the standardized U.S. Navy PFA. Additionally, there were no relationships

between specific nutrition practices and PFA scores. Thus, the midshipmen’s nutrition

knowledge and reported nutrition practices were evaluated in an exploratory manner to provide a

detailed report of nutritional knowledge and practice deficits. The following sections provide

details from the seven subsections of the M-NSKQ.
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Sports Nutrition Knowledge: Weight Management

Midshipmen scored the highest in the weight management subsection with a mean score
of 61%. The majority of respondents were able to identify general recommendations for weight
management, with 89% correctly answering that the best way for an athlete to ensure they are
meeting their energy needs is to “plan their diet according to their age, sex, body size and
physical activity level”. However, midshipmen had more difficulty when the questions addressed
specific meal examples or recommendations regarding macronutrients in weight management.
Less than 50% of midshipmen knew a diet for weight loss should target reduction in total calorie
intake, rather than placing severe restrictions on a specific macronutrient. Twenty percent of
midshipmen indicated that carbohydrate intake should be reduced to less than 50 grams per day,
when expert recommendation suggest 5-7 grams of carbohydrate per kilogram of bodyweight for
athletes engaging in moderate-intensity exercise programs. Twenty-two percent thought that fat
should be restricted to less than 20 grams per day for weight loss, when recommendations
suggest athletes obtain at least 20% of their calories from fat. ** Similarly, only 32% of
respondents were able to identify that the statement “Stop eating carbohydrate-containing foods
after 4 PM” was an ineffective strategy for weight loss. When asked to identify an appropriate
meal for an athlete trying to gain weight, most respondents answered “a large piece of grilled
chicken with a side salad”, an option that omitted any significant source of carbohydrate, instead
of the correct answer, “Pasta with lean ground beef and marinara sauce, plus a dessert of fruit,

yogurt and nuts”.

Sports Nutrition Knowledge: Macronutrients

The mean score for the macronutrient subsection was 52% on 27 items regarding the
roles, sources, and needs for each macronutrient. Nearly all respondents (82%) knew that fat is
used to
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make cell membranes and molecules and involved in immune function, and 57% knew that
protein is not the primary source of energy used by muscles during exercise. However, only 40%
of midshipmen correctly answered that fat is used as the primary substrate during low-intensity
exercise, and over 50% of respondents mistakenly believed that carbohydrates are the most

energy dense macronutrient.

Over 75% of respondents were able to identify quinoa as a significant source of
carbohydrates, but less than half correctly identified a banana as a carbohydrate source. At least
70% of midshipmen knew that avocado and mixed nuts are fat sources, but less than half (45%)
knew that a buttermilk biscuit contains a significant amount of fat. Of all questions regarding
sources of macronutrients, the most participants (85%) were able to correctly identify kidney
beans as a protein source, but, in comparison, only 54% of respondents knew that a cup of
kidney beans is also a significant source of carbohydrates. More than half (58%) of midshipmen
mistakenly believed that almond milk is high in protein, while only 50% knew that cottage
cheese is a good source of protein. Additionally, 87% of participants were unable to identify

green peas as a protein source.

When asked about carbohydrate needs of an endurance athlete, only 30% of respondents
correctly answered, “5-8 g carbohydrate per kg body weight per day (e.g. 340-540 g for a 150 1b
athlete)”. Instead “15-25% of total daily calorie intake” was the most frequently chosen answer,
which would amount to severe carbohydrate restriction. In comparison, 49% of respondents
correctly estimated daily protein needs, and there was a nearly equal split of incorrect responses

(20% and 18%) between underestimating and overestimating protein needs.
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Sports Nutrition Knowledge: Micronutrients

The mean score in the micronutrient subsection was 53%. A least one third of
respondents answered “not sure” to eight of 16 items. Participants were most knowledgeable on
the roles of micronutrients; eighty-three percent correctly answered questions regarding the role
of potassium in electrolyte balance and the role calcium and Vitamin D in injury prevention.
Over half of midshipmen were able to correctly answer questions concerning the role of
antioxidants in muscle recovery and Thiamin in energy production during aerobic exercise. In
contrast, only 26% of respondents knew that the statement “The main role of iron is the

conversion of food into usable energy” was false.

Despite understanding the roles of Vitamin D and potassium, only 38% of midshipmen
knew that baked potatoes are high in potassium, and that salmon is a good source of Vitamin D.
In contrast, the majority of participants were able to identify food sources of antioxidants and
correctly disagreed with the statement “milk yogurt, and cheese are the best sources of iron”.
There were no significant correlations between knowledge of micronutrient roles and food

sources of micronutrients.

The midshipmen were most informed on micronutrient needs (a subsection of the
micronutrient section), with at least a 60% correct response rate on four of five items. Most
participants were aware that sweat rate may influence magnesium needs, menstruating females
have higher iron needs, sunlight exposure influences Vitamin D needs, and that vitamins and
minerals do not provide the body with calories. However, 60% of respondents incorrectly agreed
“a physically fit person eating a nutritionally adequate diet can improve their performance by

eating more vitamins and minerals”.
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Sports Nutrition Knowledge: Hydration

The mean hydration subscore was 45% across four items. When asked to identify the
current recommendations for fluid intake during exercise, less than one third of participants
knew that athletes should hydrate according to changes in body weight, while 25% incorrectly
answered “avoid sports drinks to limit added sugar consumption”. Similarly, more than half of
participants thought a low- calorie or sugar-free sports drink was the most appropriate option for

hydration during intense exercise lasting over an hour.

Sports Nutrition Knowledge: Nutrient Timing

The mean nutrient timing subscore was 49% across seven items. Responses in this
section mirrored those from hydration in terms of the tendency to evade carbohydrate-containing
beverages during exercise. On all three questions about carbohydrate consumption during
exercise, at least one third of participants answered “not sure”. However, when given a multiple
choice question asking participants to pick the most appropriate snack for high-intensity exercise
lasting 90 minutes, the correct answer, “a ripe banana”, was the most frequently selected answer
choice. Similarly, respondents most frequently answered correctly with “fluids and
carbohydrate” when asked about general pre- and during workout fueling recommendations.
However, over one third of respondents were misinformed on the same matter; answering “a
handful of nuts” as appropriate snack during high-intensity exercise, and that foods high in

“fluids and protein” should be consumed during exercise.

Sports Nutrition Knowledge: Supplementation

Midshipmen scored the lowest on the supplementation questions, with a mean score of
38%. The responses indicated a tendency to favor the consumption of supplements while experts

recommend the conservative use of supplements and the “food first” approach. 2’ Across four
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items assessing the needs of micronutrient (Vitamin C, B Vitamins, Multivitamins, and Iron)
supplements, no question received more than a 30% correct response rate. Of these, participants
most frequently answered incorrectly when presented with the statement, “Vitamin C should be

routinely supplemented by athletes”, to which more than half of midshipmen incorrectly agreed.

Findings on knowledge regarding the benefits of performance-enhancing produced
similar results to responses regarding vitamins and minerals. However, more participants
answered “not sure” than when asked about vitamins and minerals. Only 28%, 6%, and 26% of
midshipmen correctly answered questions on the proposed benefits of creatine, beetroot
(nitrate), and beta-alanine supplements, respectively, and “not sure” was selected most

frequently in all cases.

Eight-two percent of participants knew that supplement labels may contain false or
misleading information, and similarly 72% knew that the purity and safety of supplements are
not tested before sale. However, less than half of participants correctly disagreed with the
statement “the purity and safety of supplements sold on U.S. military bases are tested before

sale”.

Sports Nutrition Knowledge: Alcohol

Midshipmen scored an average of 58% on the alcohol subsection. Most respondents
correctly answered questions about the negative impacts of excessive alcohol consumption on
injury risk, hormonal health, and vitamin and mineral deficiencies. Additionally, the majority
was able to correctly define binge drinking. However, most respondents overestimated the
number of standard drinks that can be consumed on a daily basis without increasing the risk of

alcohol-related harm.

62



Nutrition Practices
Use of Weight Management Strategies

Seventy percent of midshipmen reported having used at least one of the listed weight
management strategies. Tracking of calories or macronutrients was the most commonly used
weight management strategy, with 49% of midshipmen reporting the practice. This was followed
by intermittent fasting or skipping meals, reported by 32% of respondents, low-carbohydrate
diets (such as Ketogenic, Paleo, Whole30, Atkins, or Zone), reported by 27%, fasted cardio,
reported by 22% and sweatsuits/saunas, reported by 17%. In contrast, less than 4% of
midshipmen reported the use of laxatives, diuretics or self-induced vomiting. Figure 4 details the

number of respondents that reported using each strategy.

Figure 4: Weight Management Strategies Reported by NROTC Midshipmen

Tracking calories/macronutrients 50
Intermittent fasting or skipping meals 33
Low-carbohydrate diet 28
Fasted cardio 22
Sweatsuits or saunas 17
Laxatives 4
Diuretics 3

Self-induced vomiting 2
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Those who reported using a weight management strategy were given a multiple response

format follow-up question why they used each strategy: to lose weight, to gain weight, for
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weight maintenance, to pass a military fitness test, to improve strength and performance, and/or
for general health/wellness. Weight loss was most frequently cited as the reason for use across all
categories except tracking of calories or macronutrients. The majority of those tracking their food
intake did so for “general health and wellness”. Additionally, tracking was the only strategy
commonly used with the intention of gain weight and/or improving strength and performance.
However, tracking food intake was still used more often for weight loss than for weight gain, and

it was the most commonly used strategy for passing military fitness tests.

More than half of midshipmen indicated weight loss as a reason for using at least one
given strategy, but only 30% of those individuals simultaneously indicated the desire to pass a
military fitness test. When accounting for multiple responses, 22.5% of midshipmen reported
passing a military fitness test as their reasoning for practicing at least one weight management
strategy. Frequencies of the reported reasons for use of common weight management strategies

are detailed in Figure S.
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Figure 5. Reasons for Using Weight Management Strategies

N
(e}

W W
S

[\
()]

# of Midshipmen

—_— = N
S L O W O

" To lose weight ®To gain weight

" 'Weight Maintenance ®To pass a military fitness test

®To improve strength and performance ¥ General health/wellness
Supplement Use

Seventy-seven percent of participants reported using at least one dietary supplement. Of
those, 59% indicated that they did not check for third-party testing certification when purchasing
supplements. Protein powders or bars were the most commonly used supplement, with exactly
50% of the sample reporting their use. This was followed by multivitamins or mineral
supplements, used by 40% of respondents. Bodybuilding supplements other than protein were

used less frequently. Less than 10% of participants used pre-workout, creatine, and branched-
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chain amino acid supplements, and none of the participants reported using “testosterone

boosters”. Figure 6 details the prevalence of use for different types of supplements.

Figure 6. Types of Supplements Used by NROTC Midshipmen
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“General health and wellness” was the most frequently cited reason for use of
supplements, overall. However, reasons for use were notably different for body building
supplements including protein, pre-workout, and creatine, than for vitamins and mineral
supplements. Seventy-three percent of multivitamin or mineral users and 59% of individual
vitamin or mineral users selected general health and wellness as their reason for use, while
physical performance and weight- related intentions were rarely cited. After general health and
wellness, convenience was the second most cited reason, selected by 27% of users. Conversely,
only 25% of protein supplement users selected general health and wellness, while “increase
strength” was selected more than twice as often, by 57% of users. Desire to gain weight,
improve physical performance, and convenience were also cited more often than general health

and wellness by protein supplement
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users. Similarly pre-workout and creatine supplements were most commonly used to increase
strength or improve physical performance. Figure 7 depicts the comparison in motivations to use

the two most commonly reported supplements, multivitamins/minerals and protein.

Figure 7. Reasons for Multivitamin and Protein Supplement Use
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Dietary Patterns

Midshipmen were asked four questions to assess their intake of fruits, vegetables, grains,
and dairy based on the USDA MyPlate guidelines. Protein intake was assessed more specifically
in the sports nutrition practices portion of the questionnaire. The median age of the sample was
20 years, the mean weight was 168 pounds for men and 144 pounds for women, and the mean
height was 5°10” for men and 5°6” for women. Given this information, for the majority of

participants, the USDA MyPlate guidelines recommend at least 2 cups of fruit, 3 cups of
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vegetables, 7 ounce-equivalents of grains, and 3 cups of dairy. Figure 8 depicts the participants’
self-reported average daily intake of fruit, vegetables, grains, and dairy by the frequency of
respondents in each consumption category. The bar in green represents an intake level at or

above the recommendations.

Only 3% of midshipmen reported meeting the daily recommendations for vegetables, 4%
for grains and fruit, and 9% for dairy. The majority reported eating 4 or less ounce-equivalents of
grains, less than 1.5 cups of fruit, less than 2 cups of vegetables, and less than 2 servings of

dairy.
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Figure 8. Fruit, Vegetable, Grain, and Dairy Consumption Related to USDA MyPlate Guidelines
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Sports Nutrition Practices

Participants were presented with 5-point Likert-scale questions including a variety of
statements regarding specific fueling practices. Responses were grouped into three categories,
“always or most of the time”, “sometimes”, and “rarely or never” for analysis. Midshipmen
responded most favorably for statements on post-workout meal timing and post-workout protein
intake. Seventy-two percent and 69%, respectively, reported eating within an hour of working
out and eating 15-40 grams of protein after a workout “always or most of the time”. However,

midshipmen appeared to be less likely to fuel properly with carbohydrates post-workout, as only

37% reported making a point to eat foods high in carbohydrate after exercising.

Overall, participants responded less favorably to statements regarding hydration and pre-
workout fueling. Eight-five percent of midshipmen reported rarely or never weighing themselves
to determine their fluid needs, while approximately 75% did not frequently make a point to
consume sports drinks during long, intense workouts, or replenish with electrolytes after working
out. Additionally, only 21% of respondents reported eating before working out always or most of
the time, and 0% reported always eating a carbohydrate-rich snack within an hour of beginning

exercise.
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Figure 9. Frequency of Proper Fueling Practices Among Midshipmen  Always/ Most of the Time N
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Discussion

The aim of this study was to explore the gaps in knowledge and common nutrition
practices among Naval ROTC midshipmen. Although there is no defined level of what is
considered “adequate” nutrition knowledge, midshipmen are unique from athletes because of the
nature of their career path. Based on the demographic makeup of the present sample, they are
representative of the NROTC unit at Virginia Tech and active-duty Navy officers, and thus their
responses may be generalizable to a broader population of active-duty officers. As future Navy
officers, they may be in the position to influence to food-related beliefs and practices of their
subordinates as well as the built environment in military communities. ** Military communities
are directly connected to the civilian population through the military family. Fifty-two percent of
active-duty Navy sailors have civilian dependents (children and/or spouses) 37, and thus the

military community is not isolated, but rather a key subset of the greater American population.

It is well understood that behavior is a product of individual, interpersonal, community,
institutional, and societal factors. 33 The nutrition knowledge and food beliefs of military
officers may impact the individuals' eating behavior, but furthermore may carry over to their
colleagues, families, and surrounding communities. The influence of military personnel may be
heightened if they are perceived by the public as a physically fit population. Due to weight
stigma, nutrition advice is often received more positively from those that appear physically
healthy. 38 This influence may be used positively to impact the nutrition knowledge, eating
behaviors, and health outcomes of communities. However, if the discourse surrounding nutrition
is grounded in misconceptions, the influence of military officers has equal potential to be

negative.

Midshipmen’s responses to the M-NSKQ and nutrition practices questionnaire highlights
pertinent misconceptions and gaps in knowledge that should be addressed before this population

is competent to exert influence regarding nutrition. 72



The majority of existing studies examining nutrition knowledge in athletes report scores
ranging from 50-70% correct 29, which is similar to the present findings. However, the variability
in instrumentation makes it difficult to draw accurate comparisons. In the validation of the original
Nutrition for Sport Knowledge Questionnaire (NSKQ), by which the present questionnaire was
modeled, Trakman et al., found significant differences in the NSKQ scores for athletes who had
previous nutrition education versus those who had not; athletes with previous education scored an
average of 65%, while athletes without nutrition education scored a mean of 52% on the 89-item
questionnaire. 11 Similarly, midshipmen scored an average of 51% on the 86- item Modified
Nutrition for Sports Knowledge Questionnaire (M-NSKQ). This indicates that midshipmen may
have a similar level of nutrition knowledge to athletes without previous nutrition education.

Although the nutrition knowledge scores may not be comparable across different
questionnaires, common gaps in knowledge are apparent across athlete populations and the
present sample. Athletes tend to underestimate their carbohydrate needs, misunderstand the
importance of carbohydrates in performance, and are susceptible to low-carbohydrate diet fads
despite the importance of carbohydrates in performance. 13,30 Results in the weight management,
macronutrient, and hydration sections of the M-NSKQ suggest similar attitudes among
midshipmen. Midshipmen tended to answer in favor of answers that promoted carbohydrate
restriction and underestimated carbohydrate needs. Additionally, midshipmen tended to denounce
the use of carbohydrate-containing beverages during exercise, despite the well-understood benefit
of consuming carbohydrates during long, intense workouts. These trends carried over to responses
on the nutrition practices portion of the survey as well. In general, respondents reported under-
fueling with carbohydrates before, during, and after exercise. This was mirrored by low reported
intakes of grains, fruits, and vegetables, as well as the relatively high prevalence of low-

carbohydrate diets.



Compared to a sample of athletes where 18% of females and 6% of males reported
having ever practiced a low-carbohydrate diet, 27% of midshipmen reported doing so, despite
being a mostly male sample. *° Unlike with athletes, there was no significant difference in low-
carbohydrate dieting between males and females. This suggests that military populations may be
more susceptible to fad diets than athlete populations, and supports previous research that

military personnel are at a high-risk for eating disorders. °

Seventy percent of midshipmen reported using at least one of the mentioned weight
management strategies: low-carbohydrate diets, tracking of calories or macronutrients,
intermittent fasting or skipping meals, sweatsuits and/or saunas, laxatives, diuretics, fasted
cardio, and self-induced vomiting. Except for tracking of calories and macronutrients, all of the
above strategies should be considered inappropriate, restrictive eating practices. In total, 51% of
midshipmen reported practicing at least one restrictive weight management strategy. Although
eating disorders were not specifically evaluated, this data is comparable to the 41% prevalence
of unspecified eating disorders found in an active-duty Navy sample.

Tracking of calories and/or macronutrients is a controversial weight management
strategy because it has the capacity to be a useful tool, but may also act as a method of
restrictive eating for those prone to disordered eating. 32,33 Computerized food tracking
applications like MyFitnessPal allow users to see the macronutrient composition of their meals,
and thus may also act as an educational tool, improving users’ ability to understand food
sources of macronutrients. However, in this case, those who reported tracking also were not
more likely to correctly answer questions regarding food sources of macronutrients. Tracking
food intake also did not produce any difference in nutrition knowledge scores or reported

positive fueling practices.
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In addition to the high prevalence of weight management practices, there was also a high
rate of reported supplement use with 77% of midshipmen reporting using at least one
supplement. This was notably higher than the 50% prevalence of supplement use among ROTC
cadets reported by Valentine et al. **, but comparable to the 73% rate of supplement use seen in
a recent sample of active-duty Navy and Marine Corps personnel. '° Although a relatively low
number of midshipmen reported use of high-risk supplements (i.e., pre-workout or
“thermogenic” supplements) compared to active duty military personnel '°, all midshipmen are
part of the Corps of Cadets and are required to reside on campus, thus limiting their access to
supplements. The majority of midshipmen were either unsure or mistakenly believed that the
purity and safety of supplements sold on military bases are tested before sale. Their lack of
knowledge regarding the safety of supplements suggests that they may be susceptible to
increasing their use of high-risk supplements as they move forward in their military career and
are faced with a high level of accessibility to supplements on military bases.

More importantly, the average dietary intake and fueling practices of midshipmen helped
identify several areas of improvement that should be targeted before turning to supplement use.
Forty percent reported using multivitamin supplements, most commonly for the purpose of
“general health and wellness”, yet less than 10% of midshipmen met the daily recommendations
for fruit, vegetable, grain, and dairy. Similarly, 50% of midshipmen used protein supplements,
commonly citing the desire to “increase strength”, “gain weight”, and “improve physical
performance”, yet the majority of respondents also indicated that they do not frequently eat
before working out in general, and do not make a point to fuel with carbohydrates before,

during, or after working out.
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Limitations of this study include the lack of comprehensive dietary assessment methods,
such as multiple 24-hour dietary recalls to assess overall dietary quality and dietary intake. The
availability of this quantitative data would allow for more direct comparisons between dietary
behaviors and nutritional knowledge. A strength of this study was the reach and
representativeness of this sample. Over half of the Virginia Tech NROTC population was
reached in this investigation. Furthermore, the sample was representative of both the immediate
Virginia Tech NROTC population and the active-duty Navy officer population; thus, this data is

likely generalizable for larger scale interventions.

These results highlight the need to improve both the nutrition knowledge level and
dietary practices of NROTC midshipmen. The examination of frequently missed questions from
the M-NSKQ showed that misconceptions regarding carbohydrate needs and appropriate weight
management practices appear to carry over into midshipmen’s nutrition practices. The low level
of nutrition knowledge in this population, combined with the low level of adherence to USDA
MyPlate recommendations suggest initial nutrition education with this population should address
basic concepts of nutrition related to general wellness as a precedent to introducing performance
nutrition concepts. Given the high level of athlete identity and reported performance-related
motivations for supplement use, it may be helpful to frame basic nutrition recommendations in
terms of their role in improving performance—for instance promoting the consumption of fruits
and vegetables by highlighting their role in balancing exercise-induced inflammation. In addition
to informing the development of tailored nutrition education programs, an athlete-specific
nutrition knowledge questionnaire will allow for the use of nutrition knowledge as an outcome
measure. Evaluation of program outcomes is crucial in substantiating the need for nutrition

education.
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Chapter 3: Conclusion and Future Directions

Nutrition knowledge is one of the few modifiable factors influencing dietary behaviors.
Improving nutrition knowledge through nutrition education or counseling interventions may
produce positive changes in diet quality ', given that the educational intervention is appropriately
tailored to the population as determined by a needs assessment. Furthermore, an intervention
targeting knowledge alone may not impact food choices if intentions, attitudes, social factors, and

. . 2
environmental factors are not simultaneously addressed.

Currently, nutrition education is not universally incorporated in military training as a
means of enhancing physical performance through improved dietary intake. Nutrition education
is used in the U.S. Navy only as a disciplinary measure for those who fail to pass their Physical
Fitness Assessment (PFA). Upon failing the PFA, sailors are enrolled in the “Shipshape” Weight
Management Program, which is taught by certified facilitators, rather than Registered Dietitian
Nutritionists (RDN). The only reported outcome measure for the Shipshape program is the PFA

pass rate within six months of completion. *

Similarly, despite the growth of collegiate and professional sports dietetics in recent
years, there is limited documentation of how these efforts are developed and evaluated. * As the
primary target of an educational intervention, nutrition knowledge should be assessed in both the
design and evaluation process. The Modified Nutrition for Sport Knowledge Questionnaire (M-
NSKQ) provides a comprehensive tool to assess nutrition knowledge in athlete populations.
While the total M-NSKQ score and subsection scores are appropriate for quantifying sports
nutrition knowledge in program evaluation, the numeric scores alone cannot inform program
development. Detailed descriptive analyses of responses to individual items on the M-NSKQ, as

provided in the present study, are necessary for discerning knowledge gaps in a given population.
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This tool may be appropriate for use with competitive athletes and military populations,
but more research should be completed to evaluate the validity of this tool within other

populations.

Aside from the understanding that experts should score higher than other populations,
there are no defined levels of “high” or “low” nutrition knowledge, largely due to the lack of
consistency in instrumentation in previous studies. An adequate level of nutrition knowledge
may also vary across populations. For instance, high-ranking military officers should possess a
higher level of knowledge than their subordinates, whereas strength and conditioning coaches
may require a higher level of knowledge than their athletes. Use of consistent instrumentation is
needed to produce these comparisons across populations and determine benchmark levels of

sports nutrition knowledge.

Currently, all items are equally weighted on the M-NSKQ. Revisions to the scoring
algorithm may be necessary to differentiate between declarative knowledge of basic concepts,
procedural knowledge (or knowledge of application), and expert-level knowledge. Additionally,
although all items on the M-NSKQ are relevant to athletes, some items assess concepts related to
general wellness, while others are performance- specific. For future use, it may be appropriate to

distinguish between these categories.

Next, a sports nutrition education intervention should evaluate food intake as a behavioral
outcome, however, there are limited tools available to assess sports-specific eating behaviors.
Typically, Likert-style questions are used and responses are analyzed on an individual basis, but
there is no method for quantifying or scoring nutrition practices. Other methods, such as food
frequency questionnaires or the Healthy Eating Index are not able to adequately assess nutrition

practices in athletic populations as they do not account for timing of meals and macronutrients
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around workouts, workout intensity, or athlete-specific nutritional needs. Future efforts should be

made to determine a standard methodology for quantifying nutrition practices in athletes.

Lastly, nutrition education interventions should be designed and evaluated in terms of
their ability to impact secondary outcomes of interest to the target population. Metabolic
measures and weight status are often used as outcomes for nutritional interventions in unhealthy,
overweight populations, but these measures have less relevancy in sports nutrition programs with
healthy athletes, and are more applicable to long-term studies. Instead, physical performance
measures, sick days, and rates of injury are more appropriate in evaluating the efficacy of an
educational intervention with athletes in the short term. Although there was no relationship
between M-NSKQ scores and PFA scores in the present study, this was only a preliminary
evaluation and did not assess individual changes in fitness level through an intervention. Recent
criticisms regarding the validity of the PFA suggest that the test itself may need revision before it

can be accurately used as an outcome measure.

Findings from the present study highlight several trends within the Naval Reserve Officer
Training Corps (NROTC) population. Midshipmen struggle to meet basic MyPlate
recommendations, independent of nutrient timing and sports nutrition considerations, and have a
low baseline level of knowledge. General nutrition recommendations are commonly given in
term of food groups, while sports specific recommendations are often provided in terms of
macronutrients. Based on the findings, midshipmen would not be equipped to comprehend
advanced sports nutrition recommendations initially. Interventions should be delivered in step-
wise modules, focusing first on general health and wellness, while introducing macronutrients,

before moving into more advanced concepts. Exposing midshipmen to this information in the
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early stages of their career will equip them with additional tools to be effective military leaders
before they commission. Next steps should include the development and delivery of a pilot
nutrition education intervention as an experiential learning opportunity and partnership between
Virginia Tech’s Didactic Program in Dietetics and NROTC. This intervention should be
developed with the intent of disseminating the program to other NROTC units and officer

training programs.
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Appendix B. Modifications to Original Nutrition for Sport Knowledge

Questionnaire (NSKQ)

Original Original Question/ Modified Rationale for change

Question # | Statement/ Answer Question/

Choice Statement/
Answer Choice

1.3-1 “canola spread “canola-oil spread | To increase recognition and

2.5-2 (polyunsaturated or margarine” reduce use of
margarine)” complex/scientific wording

1.3-3 “Exchange yogurts, “Exchange yogurt, | “Muesli” was removed to
muesli/granola bars and granola bars, and | reflect lack of cultural
fruit snacks for protein fruit for protein familiarity; “snacks” was
bars and shakes” bars and shakes” removed to avoid confusion

with fresh fruit and the
popular American food
product “Fruit Snacks”.

1.3-4 “Choose lower glycemic | “Split up protein No questions evaluate
index (GI) carbohydrates” | intake evenly participants’ understanding

throughout the of glycemic index; protein

day” timing is considered an
important factor in
maintaining muscle mass
while losing weight. [110]

1.5 First answer choice: “Plan | “Plan their diet Wording changed to be
their diet according to according to their | generalizable to non-sport
their age, gender, body age, gender, body | specific athletes, such as
size, sport and training size and physical | ROTC cadets or military
program” activity level” personnel.

1.5 Second answer choice: “Eat the same Listening to appetite and
“Eat to appetite following | amount of calories | eating intuitively may be an
their natural hunger and that they expend appropriate weight
fullness signals” during training” management strategy for

athletes and should not be
denounced.

1.5 Fourth answer choice: “Choose high- It may be appropriate for
“choose foods that are protein, low athletes to choose high-
high in carbohydrate” carbohydrate carbohydrate foods to meet
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meals”

their energy needs; answer
choice was changed to
reflect the popular low-
carbohydrate trend and its
potential effect on athletes.
[34]

1.6 “mincemeat’” and “ground beef” and | Wording changed for

1.7 “vegetable sauce” “marinara sauce” | cultural appropriateness

1.7 Second answer choice: “A | “A whey protein Wording changed for
pure whey protein isolate | shake made with cultural appropriateness
(WPI) shake made on water”
water”

2.1 First and second answer Added “(e.g. 70- Examples of calculations
choices: “1 -3 ¢g 200 g added for clarity (anticipated
carbohydrate per kg carbohydrate for a | lack of familiarity with body
(0.016 - 0.048 ounces per | 150 Ib athlete)” weight in kg and nutrient
Ib) body weight per day” | and “(e.g. 340-540 | content in ounces)
and “5 - 8 g carbohydrate | g fora 150 1b
per kg (0.08 -0.13 ounce | athlete)”
per 1b) body weight per
day”

2.3 First answer choice: “cooked brown Wording changed for
“boiled rice” rice” cultural appropriateness, and

to reflect potential
misconception that whole
grains are lower in
carbohydrate.

2.4-3 “For athletes, no more “Ranch dressing is | Item changed to assess
than 20g of fat should be | high in procedural knowledge and
eaten per day” unsaturated fat” evaluate understanding of

different types of fat.

2.4-4 “When exercise intensity | “Foods high in Original item is repetitive of
increases, the relative unsaturated fat question # 22; item changed
amount (%) of fat that may promote to assess declarative
is burnt to supply the inflammation and | knowledge in correlation
body with fuel increases” | impair muscle with question #20 and to

recovery”’ evaluate knowledge of
food/physical performance
relationship.

2.4-5 “When exercising at low | “Fat is the primary | Wording simplified to
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intensities, fat provides
almost all the substrate
needed to cover energy
costs”

source of energy
during low-
intensity exercise
(e.g. steady-state
cardio)”

reduce respondent fatigue

2.6-3 “A well-trained athlete “An athlete trying | Item changed to reflect the
needs more protein than a | to maintain their limited age range of the
young athlete who is just | weight needs more | population of interest;
beginning training” protein than an understanding protein needs

athlete trying to for different weight

lose weight” management goals is more
pertinent in the ROTC
population.

29 “100 g (3 ounces) “1 cup baked Chicken breast removed
Chicken breast” beans” because it is already
“30 g (1 ounce) yellow “1 cup almond included in question #32; the
cheese”, “1 cup baked milk” given portions of cheese and
beans” “1 tablespoon quinoa are similar in protein
“l4 cup cooked quinoa” peanut butter” content (4-6 grams); almond

milk and peanut butter added
because of culturally
familiarity with foods and
potential misconceptions
surrounding their protein
content.

2.10 Removed N/A Protein is covered
comprehensively with the
preceding questions

2.11 Removed N/A Protein is covered
comprehensively with the
preceding questions

3.1-1 “Calcium is the largest “Potassium is Item changed to evaluate
structural component of important for fluid | declarative knowledge to
bone crystals” and electrolyte correlate with question #42

balance” regarding food sources of
potassium (procedural
knowledge)

3.1-2 “Vitamin C acts as an “Anti-oxidants, Item changed to evaluate

anti-oxidant in the body”

such as Vitamin
C, are important

understanding of the
importance of antioxidants
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for muscle
recovery and
injury prevention”

for physical performance

3.2-2 “Wholegrain foods are the | “Sweet potatoes Item changed to include
best sources of vitamin C” | are higher in popular American food
potassium than choices, and to reflect
white or russet misconception that white
potatoes” potatoes are “unhealthy” or
less nutritious than sweet
potatoes [77]

N/A N/A Item added: “Tart | Item added to assess
cherries, walnuts, | procedural knowledge in
carrots, and bell correlation with question
peppers are all #38
high in
antioxidants”

3.2-4 “Fruit and vegetables are | “Fruits and Item changed to assess

the best sources of vegetables are the | procedural knowledge in
calcium” best sources of B | correlation with question
vitamins” #39 regarding the role of

vitamin B1

3.2-4 “Milk, yogurt and cheese | “Milk, yogurt and | Item changed to assess

are the best sources of cheese are the best | procedural knowledge in

magnesium” sources of iron” correlation with question
#40 regarding the role of
iron and to reflect noted gap
in knowledge of iron
sources; Item may also be
used to assess understanding
of the fact that calcium may
inhibit iron absorption.

3.3-3 “The optimal calcium “Athletes may Item changed to better assess

intake for athletes aged 15 | need to consume procedural knowledge
to 24 years is 500 mg” more Vitamin D
during the winter
months”
4.3 Question: “How much Question: “What Question changed to better
carbohydrate should fluid | type of fluid assess procedural knowledge
consumed for hydration should be

purposes (during exercise)

consumed during
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contain?”’

Answers:
o None
o Atleast1-2 %
carbohydrate
o Atleast4-8 %
carbohydrate
o Not Sure”

intense exercise
lasting over an
hour?”

Answers: “

o Water only
o 100% Fruit

juice

o Sports drink

(e.g. Gatorade
or Powerade)

o Low-calorie/

sugar-free
sports drink
(e.g. Powerade
Zero or G2
Gatorade) or a
watered-down
sports drink

o Not sure”

4.4

Question: “How much

sodium (salt) should fluid
consumed for hydration
purposes (during exercise)

contain?”’

Answers: “

©)

Atleast 11 - 25

mmol/L (~ 250 - 575

mg/L)
o Atleast4 -
8 mmol/L
(~90 - 185
mg/L)
o None
o Not Sure”

Question: “Which
of the following is
true?”

Answers: “

o Sodium

consumption
during exercise
may cause
water retention
and should be
avoided.

o Potassium

tablets are
recommended
to prevent
muscle
cramping
during exercise

o A sports drink

containing 500-
700 mg of
sodium is
appropriate for

Question changed to better
assess procedural knowledge
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maintaining
electrolyte
balance

o Not sure”

4.11 First answer choice: First answer Answer choices simplified
“0.3g/kg body weight (~ Choice: “15-40 to reduce respondent fatigue
15-25¢g[0.53-0.88 grams”
ounces] for most
athletes)” Second answer

choice: “50-100
Second answer choice: grams”
“1.0 g/kg body weight (~
50-100g[(19-23 Third answer
ounces)] for most choice: “150-130
athletes)” grams”
Third answer choice:
“1.5g/kg body weight (~
150- 130 g [53- 10.6
ounces] for most
athletes)”

55 Answer choices: Answer choices: Answer choices changed to
“caffeine, ferulic acid, “caffeine, reflect widely used and
bicarbonate, leucine, not branched-chain recognized supplements;
sure” amino acids correct answer changed to

(BCAAS), BCAAs due to high reported
creatine, tart use of BCAAs by ROTC
cherry juice, not cadets.
sure” [10]

5.6 Correct Answer: Correct Answer: Answer choice changed to

“Glycerol”

“Dimethylamylam
ine (DMAA)”

reflect recent removal of
glycerol from WADA
banned list; changed to
DMAA to evaluate
knowledge of the potential
danger of pre-workout
supplements and the
DMAA-related deaths
discussed in the literature
review.
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6.1 Question: “How many Question: “How Question changed to
grams/ fluid ounces of many calories per | encompass question 6.3 and
ethanol (pure alcohol) gram does alcohol | better assess understanding
does a standard drink contain?” of alcohol’s energy
generally contain?” content/potential
Answers: “ contribution to weight gain.
Answers: “ o O
o 1-2g/003-006fluid | o 4
ounces o 7
o 8-14g/03-06fluid | © 9
ounces o Not sure”
o 30-50g/1.2-2.0 fluid
ounces
o Not sure”
6.2 First Answer Choice: “30 | First Answer Answer choice simplified to
-45 ml/1 - 1.5 fluid Choice: “1.0-1.5 improve respondent
ounces of pure spirits” ounces of liquor” | understanding
6.3 Question removed N/A Repetitive to include with
question #6.1/76 (see above)
“When consumed as part
of the diet, pure alcohol
(ethanol) contains
calories/kilojoules and,
therefore,
can lead to weight gain.”
64 “For individuals who “For individuals Question re-worded to ease
choose to drink alcohol, to | who choose to understanding
reduce the risk of alcohol- | drink alcohol, no
related harm over a more than
lifetime, standard drinks
no more than [ | standard | should be
drinks should be consumed per day,
consumed per day:” to reduce the risk
of alcohol-related
harm over a
lifetime. “
6.5-1 “If someone does not “Alcohol may Original statement is
drink at all during the increase subjective in nature and does
week, it is okay for them | testosterone not assess knowledge of
to have five or more levels” specific performance-related
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drinks on a Friday or

consequences of alcohol

Saturday night” consumption
6.5-3 “Alcohol has been shown | “Alcohol Original question is unclear;
to increase urinary losses | consumption can | changed to assess
during postexercise increase the risk of | knowledge of long-term
recovery” vitamin and performance-related
mineral consequences of alcohol
deficiencies” consumption.
Original Original Question/ Modified Rationale for change
Question # | Statement/ Answer Question/
Choice Statement/
Answer Choice
1.3-1 “canola spread “canola-oil spread | To increase recognition and
2.5- (polyunsaturated or margarine” reduce use of
margarine)” complex/scientific wording
1.3-3 “Exchange yogurts, “Exchange yogurt, | “Muesli” was removed to
muesli/granola bars and granola bars, and | reflect lack of cultural
fruit snacks for protein fruit for protein familiarity; “snacks” was
bars and shakes” bars and shakes” removed to avoid confusion
with fresh fruit and the
popular American food
product “Fruit Snacks”.
1.3-4 “Choose lower glycemic | “Split up protein No questions evaluate
index (GI) carbohydrates” | intake evenly participants’ understanding
throughout the of glycemic index; protein
day” timing is considered an
important factor in
maintaining muscle mass
while losing weight. [110]
1.5 First answer choice: “Plan | “Plan their diet Wording changed to be
their diet according to according to their | generalizable to non-sport
their age, gender, body age, gender, body | specific athletes, such as
size, sport and training size and physical | ROTC cadets or military
program” activity level” personnel.
1.5 Second answer choice: “Eat the same Listening to appetite and

“Eat to appetite following
their natural hunger and
fullness signals”

amount of calories
that they expend
during training”

eating intuitively may be an
appropriate weight
management strategy for
athletes and should not be
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denounced.

1.5 Fourth answer choice: “Choose high- It may be appropriate for
“choose foods that are protein, low athletes to choose high-
high in carbohydrate” carbohydrate carbohydrate foods to meet

meals” their energy needs; answer
choice was changed to
reflect the popular low-
carbohydrate trend and its
potential effect on athletes.
[34]

1.6 “mincemeat’” and “ground beef” and | Wording changed for

1.7 “vegetable sauce” “marinara sauce” | cultural appropriateness

1.7 Second answer choice: “A | “A whey protein Wording changed for
pure whey protein isolate | shake made with cultural appropriateness
(WPI) shake made on water”
water”

2.1 First and second answer Added “(e.g. 70- Examples of calculations
choices: “1 -3 ¢g 200 g added for clarity (anticipated
carbohydrate per kg carbohydrate for a | lack of familiarity with body
(0.016 - 0.048 ounces per | 150 Ib athlete)” weight in kg and nutrient
Ib) body weight per day” | and “(e.g. 340-540 | content in ounces)
and “5 - 8 g carbohydrate | g for a 150 1b
per kg (0.08 -0.13 ounce | athlete)”
per 1b) body weight per
day”

2.3 First answer choice: “cooked brown Wording changed for
“boiled rice” rice” cultural appropriateness, and

to reflect potential
misconception that whole
grains are lower in
carbohydrate.

2.4-3 “For athletes, no more “Ranch dressing is | Item changed to assess
than 20g of fat should be | high in procedural knowledge and
eaten per day” unsaturated fat” evaluate understanding of

different types of fat.

2.4-4 “When exercise intensity | “Foods high in Original item is repetitive of

increases, the relative
amount (%) of fat that

is burnt to supply the
body with fuel increases”

unsaturated fat
may promote
inflammation and
impair muscle

question # 22; item changed
to assess declarative
knowledge in correlation
with question #20 and to
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recovery”’

evaluate knowledge of
food/physical performance
relationship.

2.4-5 “When exercising at low | “Fat is the primary | Wording simplified to
intensities, fat provides source of energy reduce respondent fatigue
almost all the substrate during low-
needed to cover energy intensity exercise
costs” (e.g. steady-state

cardio)”

2.6-3 “A well-trained athlete “An athlete trying | Item changed to reflect the
needs more protein than a | to maintain their limited age range of the
young athlete who is just | weight needs more | population of interest;
beginning training” protein than an understanding protein needs

athlete trying to for different weight

lose weight” management goals is more
pertinent in the ROTC
population.

29 “100 g (3 ounces) “1 cup baked Chicken breast removed
Chicken breast” beans” because it is already
“30 g (1 ounce) yellow “1 cup almond included in question #32; the
cheese”, “1 cup baked milk” given portions of cheese and
beans” “1 tablespoon quinoa are similar in protein
“l4 cup cooked quinoa” peanut butter” content (4-6 grams); almond

milk and peanut butter added
because of culturally
familiarity with foods and
potential misconceptions
surrounding their protein
content.

2.10 Removed N/A Protein is covered
comprehensively with the
preceding questions

2.11 Removed N/A Protein is covered
comprehensively with the
preceding questions

3.1-1 “Calcium is the largest “Potassium is Item changed to evaluate

structural component of
bone crystals”

important for fluid
and electrolyte
balance”

declarative knowledge to
correlate with question #42
regarding food sources of
potassium (procedural
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knowledge)

3.1-2 “Vitamin C acts as an “Anti-oxidants, Item changed to evaluate
anti-oxidant in the body” | such as Vitamin understanding of the
C, are important importance of antioxidants
for muscle for physical performance
recovery and
injury prevention”
3.2-2 “Wholegrain foods are the | “Sweet potatoes Item changed to include
best sources of vitamin C” | are higher in popular American food
potassium than choices, and to reflect
white or russet misconception that white
potatoes” potatoes are “unhealthy” or
less nutritious than sweet
potatoes [77]

N/A N/A Item added: “Tart | Item added to assess
cherries, walnuts, | procedural knowledge in
carrots, and bell correlation with question
peppers are all #38
high in
antioxidants”

3.2-4 “Fruit and vegetables are | “Fruits and Item changed to assess

the best sources of vegetables are the | procedural knowledge in
calcium” best sources of B | correlation with question
vitamins” #39 regarding the role of

vitamin B1

3.2-4 “Milk, yogurt and cheese | “Milk, yogurt and | Item changed to assess

are the best sources of cheese are the best | procedural knowledge in

magnesium” sources of iron” correlation with question
#40 regarding the role of
iron and to reflect noted gap
in knowledge of iron
sources; Item may also be
used to assess understanding
of the fact that calcium may
inhibit iron absorption.

3.3-3 “The optimal calcium “Athletes may Item changed to better assess

intake for athletes aged 15
to 24 years is 500 mg”

need to consume
more Vitamin D

during the winter
months”

procedural knowledge

98



4.3 Question: “How much Question: “What Question changed to better
carbohydrate should fluid | type of fluid assess procedural knowledge
consumed for hydration should be
purposes (during exercise) | consumed during
contain?” intense exercise

lasting over an
Answers: hour?”
o None
o Atleast1-2 % Answers: ‘¢
carbohydrate o Water only
o Atleast4-8 % o 100% Fruit
carbohydrate juice
o Not Sure” o Sports drink
(e.g. Gatorade
or Powerade)
o Low-calorie/
sugar-free
sports drink
(e.g. Powerade
Zero or G2
Gatorade) or a
watered-down
sports drink
o Not sure”
4.4 Question: “How much Question: “Which | Question changed to better

sodium (salt) should fluid
consumed for hydration
purposes (during exercise)
contain?”

Answers: “

o Atleast11-25
mmol/L (~ 250 - 575

mg/L)
o Atleast4 -
8 mmol/L
(~90 - 185
mg/L)
o None
o Not Sure”

of the following is
true?”

Answers: “

o Sodium
consumption
during exercise
may cause
water retention
and should be
avoided.

o Potassium
tablets are
recommended
to prevent
muscle
cramping

during exercise

assess procedural knowledge
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o A sports drink

containing 500-
700 mg of
sodium is
appropriate for
maintaining
electrolyte
balance

o Not sure”

4.11 First answer choice: First answer Answer choices simplified
“0.3g/kg body weight (~ Choice: “15-40 to reduce respondent fatigue
15-25¢g[0.53-0.88 grams”
ounces] for most
athletes)” Second answer

choice: “50-100
Second answer choice: grams”
“1.0 g/kg body weight (~
50-100g[(19-23 Third answer
ounces)] for most choice: “150-130
athletes)” grams”
Third answer choice:
“1.5g/kg body weight (~
150- 130 g[53- 10.6
ounces] for most
athletes)”

55 Answer choices: Answer choices: Answer choices changed to
“caffeine, ferulic acid, “caffeine, reflect widely used and
bicarbonate, leucine, not branched-chain recognized supplements;
sure” amino acids correct answer changed to

(BCAAS), BCAAs due to high reported
creatine, tart use of BCAAs by ROTC
cherry juice, not cadets.
sure” [10]

5.6 Correct Answer: Correct Answer: Answer choice changed to

“Glycerol”

“Dimethylamylam
ine (DMAA)”

reflect recent removal of
glycerol from WADA
banned list; changed to
DMAA to evaluate
knowledge of the potential
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danger of pre-workout
supplements and the
DMAA-related deaths
discussed in the literature

review.
6.1 Question: “How many Question: “How Question changed to
grams/ fluid ounces of many calories per | encompass question 6.3 and
ethanol (pure alcohol) gram does alcohol | better assess understanding
does a standard drink contain?” of alcohol’s energy
generally contain?” content/potential
Answers: “ contribution to weight gain.
Answers: “ o O
o 1-2g/003-0.06fluid| o 4
ounces o 7
o 8-14g/03-06fluid | o 9
ounces o Not sure”
o 30-50g/1.2-2.0 fluid
ounces
o Not sure”
6.2 First Answer Choice: “30 | First Answer Answer choice simplified to
-45 ml/1 - 1.5 fluid Choice: “1.0-1.5 improve respondent
ounces of pure spirits” ounces of liquor” | understanding
6.3 Question removed N/A Repetitive to include with
question #6.1/76 (see above)
“When consumed as part
of the diet, pure alcohol
(ethanol) contains
calories/kilojoules and,
therefore,
can lead to weight gain.”
64 “For individuals who “For individuals Question re-worded to ease

choose to drink alcohol, to
reduce the risk of alcohol-
related harm over a
lifetime,

no more than [ ] standard
drinks should be
consumed per day:”

who choose to
drink alcohol, no
more than
standard drinks
should be
consumed per day,
to reduce the risk
of alcohol-related
harm over a
lifetime.”

understanding
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6.5-1 “If someone does not “Alcohol may Original statement is
drink at all during the increase subjective in nature and does
week, it is okay for them | testosterone not assess knowledge of
to have five or more levels” specific performance-related
drinks on a Friday or consequences of alcohol
Saturday night” consumption

6.5-3 “Alcohol has been shown | “Alcohol Original question is unclear;

to increase urinary losses
during postexercise
recovery”’

consumption can
increase the risk of
vitamin and
mineral
deficiencies”

changed to assess
knowledge of long-term
performance-related
consequences of alcohol

consumption.
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Appendix C. 82-Item Modified Nutrition for Sport Knowledge Questionnaire:
Validation Questionnaire Key and Response Frequencies

B = Questions with > 50% incorrect responses
L = Correct Answer

Weight Management
The following are statements about weight management. Please select agree,
disagree, or not sure:

Not

# Question  Agree Disagree sure Total

In epdurance §ports, having thg lowest weight 5889 REBHG 5 33% 17
possible benefits performance in the long term

Increasing protein in the diet is the main dietary

2 change needed when only muscle gainis 5.88% 8824% 5.88% 17
desired
3 Protein eaten in excess of bodily needs can lead TEUTH  17.65% 5.88% 17

to fat gain

The following are some strategies one might try in order to lose weight (or reduce
body fat). Please indicate if you think these are effective, not effective or you are not
sure.

. . Not Not

# Question Effective Effective sure Total

1 Increase the intake of low-calorie foods 93.75% 000%  625% 16
such as vegetables.

’ Use canola-oil spread or margarine instead 18.75% GRFE%  12.50% 16
of butter

3 Snack on protein bars instead of yogurF, 12.50% Q5% 625% 16
granola bars or fruit

4 Spread protein intake evenly throughout 100.00% 000%  0.00% 16
the day

5 Stop eating carbohydrate-containing foods 6.95% BT 625% 16

(e.g., rice and pasta) after 4 PM
When weight loss is desired, generally athletes should: Choose one answer.
When weight loss is desired, generally athletes should: Choose one

# Percentage
answer.

1 Decrease carbohydrate intake to less than 50 grams (1.7 ounces) per day 0.00%

2 Decrease fat intake to less than 20 grams (0.7 ounces) per day 0.00%
Decrease total calorie intake by decreasing carbohydrate, protein, and fat

3 : 87.50%
intake

4 Not sure 12.50%
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Total 16

To ensure they meet their energy (calorie) requirements, all athletes should: Choose
one answer.

To ensure they meet their energy (calorie) requirements, all athletes

# should: Choose one answer. Percentage
) — 100.00%
2 Eat the same amount of calories that they expend during training 0.00%
3 Eat a minimum of 2000 calories per day 0.00%
4 Choose foods that are high-protein, low-carbohydrate meals 0.00%
5 Not Sure 0.00%

Total 16

Which do you think is the best lunch option for an athlete trying to gain weight
(muscle)? Assume they are training in the morning and have already had breakfast
and a mid-morning snack. Choose one answer.
Which do you think is the best lunch option for an athlete trying to gain
# weight (muscle)? Assume they are training in the morning and have Percentage
already had breakfast and a mid-morning snack. Choose one answer.

1 A ‘mass gainer’ protein shake and 3-4 scrambled eggs 0.00%

) — 87 50%
A large piece of grilled chicken with a side salad (lettuce, cucumber,

3 6.25%
tomato)

4 A large steak and fried eggs 0.00%

5 Not sure 6.25%

Total 16

Which do you think is the best lunch option for an athlete trying to lose weight?
Assume they are eating an appropriate breakfast and dinner. Choose one answer.
Which do you think is the best lunch option for an athlete trying to lose
# weight? Assume they are eating an appropriate breakfast and dinner. Percentage
Choose one answer.

1 A side salad with no dressing (lettuce, cucumber, tomato) 0.00%
2 A whey protein shake made with water 0.00%
3 100.00%

4 Not sure 0.00%
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Total 16
Macronutrients
Which nutrient do you think has the most energy (calories) per 100 grams (3.5
ounces)? Choose one answer.
p Which nutrient do you think has the most energy (calories) per 100 Percentage
grams (3.5 ounces)? Choose one answer.
1 Carbohydrate 0.00%
2 Protein 0.00%
3 Fat  100.00%
4 Not sure 0.00%
Total 16

How much carbohydrate do you think is recommended for an athlete undertaking a
moderate to high-intensity endurance training program for one to three hours per

day? Choose one answer.
How much carbohydrate do you think is recommended for an athlete

# undertaking a moderate to high-intensity endurance training program for Percentage

one to three hours per day? Choose one answer.
1-3 g carbohydrate per kg (0.016-0.048 ounces per 1b) body weight per

! day (e.g. 70-200 g carbohydrate for a 150 1b athlete)

2

3 15-25% of total daily calorie intake

4 75-85% of total daily calorie intake

5 Not sure
Total

Do you think these foods are high or low in carbohydrates?

# Question High Low Not Sure

1 1 medium banana 100.00% 0.00% 0.00%

2 1 cup cooked quinoa 100.00% 0.00% 0.00%

3 1 tablespoon butter 0.00% 100.00% 0.00%

4 1 cup baked beans 93.75% 6.25% 0.00%

0.00%

100.00%

0.00%
0.00%
0.00%

16

Total

16
16
16
16

Which of the following foods do you think contains the most carbohydrate? Choose

one answer.
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Which of the following foods do you think contains the most

# carbohydrate? Choose one answer. Percentage
1 1 cup of cooked brown rice 87.50%
2 2 slices of white sandwich bread 0.00%
3 1 medium (150 g/ 5 ounce) boiled potato 12.50%
4 1 medium (150 g/5 ounce) ripe banana 0.00%
5 Not sure 0.00%
Total 16
The following statements are about fat. Please select agree, disagree or not sure.
. . Not
# Question Agree Disagree sure Total
Fat is required by the body to make cell
1 membranes and molecules involved in  100.00% 0.00%  0.00% 16
immune function
2 Ranch dressing is high in unsaturated fat 25.00% 62.50% 12.50% 16
3 Fpods high in unsat}lrateq fat may promote 1875% FE00%  625% 16
inflammation and impair muscle recovery
Fat is the primary source of energy during
4 low-intensity exercise (e.g., steady-state ~ 93.75% 6.25% 0.00% 16

cardio)
Do you think these foods are high or low in fat?

# Question High Low Notsure Total
1 1 Tablespoon canola-oil spread/ margarine [100.00% 0.00% 0.00% 16
2 Y cup mixed nuts  100.00% 0.00% 0.00% 16
3 1 Tablespoon honey 0.00% [100.00% 0.00% 16
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The following statements are about protein. Please select agree, disagree or not sure.

. . Not
# Question  Agree Disagree Sure Total

Protein is the main source of energy used by
muscles during exercise
Vegetarian athletes can meet their protein
2 requirements without the use of protein 93.75% 6.25%  0.00% 16
supplements
An athlete trying to maintain their weight
3 needs more protein than an athlete tryingto  0.00% 93/5%  6.25% 16
lose weight
Protein can contribute to fat gain when
consumed in excess
Excessive protein intake can lead to
dehydration

0.00% 100.00% 0.00% 16

8125% 18.75%  0.00% 16

6250% 18.75% 18.75% 16

Which of the following foods do you think contains the most protein? Choose one
answer.
Which of the following foods do you think contains the most protein?

# Choose one answer. Percentage
1 2 eggs 6.25%
2 100 g (3 ounces) raw skinless chicken breast 93.75%
3 30 g (1 ounce) almonds 0.00%
4 Not sure 0.00%

Total 16

The protein needs of a 100 kg (220 Ib) well-trained resistance athlete are closest to:
Choose one answer.
The protein needs of a 100 kg (220 1b) well-trained resistance athlete are

# closest to: Choose one answer. Percentage
1 75 g (2.7 ounces) per day 0.00%
2 130 g (4.6 ounces) per day 75.00%
3 250 g (8.8 ounces) per day 25.00%
4 They should eat as much protein as possible 0.00%
5 Not sure 0.00%

Total 16

Do you think these foods are high or low in protein?
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# Question High Low Not Sure Total

1 1 cup baked beans ~ B1.25%  18.75% 0.00% 16
2 1 cup almond milk 625%  93.75% 0.00% 16
3 [Gblespoonipeanutbuiies = S0.25%  43.75% 0.00% 16
Micronutrients

The following are statements about the role of different micronutrients. Please select
agree, disagree or not sure.

. . Not

# Question Agree Disagree sure Total
Potassium is important for fluid and

! electrolyte balance. MO000% 000%  0.00% 16
Antioxidants, such as Vitamin C, are

2 important in muscle recovery and injury - 12.50%  0.00% 16
prevention.
The main role of iron is the conversion of

4 food into usable energy 6.25% - 6.25% 16

5 Calcium and Vitamin D are important for - 000%  0.00% 16

injury prevention.
The following statements are about the food sources of different micronutrients.
Please select agree, disagree or not sure.

. . Not
# Question Agree Disagree sure Total

Meat, chicken and fish are the best sourcezsi r?(f - 2500%  0.00% 16

) ﬁ $375% WEEH 1250% 16

Tart cherries, walnuts, carrots, and bell
peppers are all high in antioxidants. - 000% | 0.00% 16

Fruits and vegetables are the best sources of
4 B vitamins | 12-50% 8750% 000% 16

5 Milk, yogurt and cheese are the best sg;g::):rsl 0.00% - 0.00% 16

6 Salmon is a good source of Vitamin D~ 5625% 37.50% 625% 16

The following statements are about athletes’ vitamin and mineral requirements.
Please select agree, disagree or not sure

. . Not
# Question Agree Disagree sure Total

i ﬁ 6875% BSO0 625% 16
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Women who are menstruating have higher
irons needs than men

Athletes may need to consume more vitamin D
during the winter months

A physically fit person eating a nutritionally

4 adequate diet can improve their performance
by eating more vitamins and minerals.
Vitamins provide the body with energy
(calories)

2

3

5
Hydration

8750% 625% 625% 16
10000% 0.00% 000% 16

625% B150% 625% 16
000% [10000% 000% 16

Athletes should drink water during activity in order to: Choose one answer.

P — Percentage

1

2
3
4
5

Maintain plasma (blood) volume ~ 18.75%

Prevent dry mouth 0.00%
Maintain sweat volume 0.00%
All of the above 81.25%

Not sure 0.00%

Total 16

Regarding fluid intake during physical activity, current recommendations

encourage athletes to: Choose one answer.

1 Drink 50-100 mL (1.7-3.3 fluid ounces) every 15-20 minutes 50.00%
2 Suck on ice cubes rather than drinking during training 0.00%
3 Drink sports drinks (e.g. Gatorade) instead of water when exercising 6.25%

4 — 4375%

Total 16

What type of fluid should be consumed during intense exercise lasting over an

hour? Choose one answer.

What type of fluid should be consumed during intense exercise lasting

! over an hour? Choose one answer. Percentage
: Water only 0.00%
? 100% Fruit juice 0.00%

3 Sports drink (.2 Gatorade or Powerade)  100.00%
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Low-calorie/ sugar-free sports drink (e.g. Powerade Zero or G2

4 Gatorade) or a watered-down sports drink 0.00%
5 Not sure 0.00%
Total 16
Which of the following is true? Choose one answer.
# Which of the following is true? Choose one answer. Percentage
Sodium consumption during exercise may cause water retention and
1 . 0.00%
should be avoided
’ Potassium tablets are recommended to prevent muscle cramping during 0.00%
exercise i
4 Not sure 0.00%
Total 16

Nutrient Timing
Before training, athletes should consume foods that are high in: Choose one answer.
Before training, athletes should consume foods that are high in: Choose

# one AnSwer. Percentage
1 Fluids, fat, and carbohydrate 0.00%
2 Fluids, fiber, and carbohydrate 0.00%
3 Fluids and carbohydrate ~ 100.00%
4 Not sure 0.00%
Total 16
The following statements are about carbohydrate consumption during exercise
# Question  Agree Disagree gﬁ: Total

Consuming carbohydrate during exercise can
1 reduced ability to develop strength and muscle  0.00% 935% 6.25% 16
gains
In events lasting 60-90 minutes, 30-60 g (1.0-
2 2.0 ounces) of carbohydrates should be 87.50% 12.50% 0.00% 16
consumed per hour
Consuming carbohydrate during exercise will -
assist in maintaining blood glucose levels
During exercise, athletes should aim to consume foods that are high in: Choose one
answer.

3 6.25% 0.00% 16



During exercise, athletes should aim to consume foods that are high in:

# Choose one answer. Percentage
1 Fluids, fiber and fat 0.00%
2 Fluids and protein 0.00%
3 Fluids and carbohydrate =~ 100.00%
4 Not sure 0.00%

Total 16

Which of the following best meets the recommendations for a snack consumed
during high-intensity exercise lasting around 90 minutes? Choose one answer.
Which of the following best meets the recommendations for a snack

# consumed during high-intensity exercise lasting around 90 minutes? Percentage
Choose one answer.

1 A protein shake 0.00%
2 Avripe banana  100.00%
3 2 boiled eggs 0.00%
4 A handful of nuts 0.00%
5 Not sure 0.00%

Total 16

How much protein do you think experts recommend athletes consume after
completing a resistance exercise session? Choose one answer.
How much protein do you think experts recommend athletes consume

# after completing a resistance exercise session? Choose one answer. Percentage
1 15-40 grams 100.00%
2 50-100 grams 0.00%
3 150-130 grams 0.00%
4 Not sure 0.00%

Total 16
Supplementation

The following are statements about athletes’ needs for particular micronutrient
supplements. Please select agree, disagree or not sure.
Not

# Question  Agree Disagree sure Total

Vitamin C should be routinely supplemented
by athletes

2 B vitamins should be taken when feeling low 20.00% [333% 6.67% 15

6.67% 8661% 6.67% 15
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in energy

Multivitamins are generally necessary for all

3 athletes because of their high energy needs 667% N 667% 15
o Tl bod b ke eS0T s QOO 1313
The purity and safety of all supplements are tested before sale
# The purity and safety of all supplements are tested before sale ~ Percentage
1 Agree 0.00%
2 Disagree 100.00%
3 Not sure 0.00%
Total 15
Supplement labels may contain false or misleading information
# Supplement labels may contain false or misleading information =~ Percentage
1 Agree 100.00%
2 Disagree 0.00%
3 Not sure 0.00%
Total 15

The following statements are about the reported benefits of performance-enhancing

supplements. Please select agree, disagree or not sure.

# Question  Agree Disagree

Creatine reduces perceived effort of exercise

Not

1 . 6.67% 80.00% 13.33%
by acting on the central nervous system

’ Consuming caffeine before exercise may cause WEIA  2000%  6.67%
stomach upset.

3 Beetroot juice (nitrates) decrease muscle 2000% BOWO%E  0.00%
breakdown and reduce muscle soreness
Beta-alanine produces carnosine, a protein that

4 can buffer (“soak up”) acid by-products 80.00% 6.67% 13.33%

produced during high-intensity activity

Total

15

15

15

15

In relation to improving sporting performance, which of the following supplements

do you think has NOT been supported by a strong body of scientific evidence?

Choose one answer.
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In relation to improving sporting performance, which of the following
#  supplements do you think has NOT been supported by a strong body of Percentage
scientific evidence? Choose one answer.

1 Caffeine 6.67%
2 Branched-chain Amino Acids (BCAAs) 86.67%
3 Creatine 0.00%
4 Tart cherry juice 6.67%
5 Not sure 0.00%

Total 15

Which of the following supplements do you think is banned by the World Anti-
Doping Agency (WADA)? Choose one answer.
Which of the following supplements do you think is banned by the

# World Anti-Doping Agency (WADA)? Choose one answer. | c1centage
1 Caffeine 6.67%
2 Bicarbonate 0.00%
3 Carnitine 0.00%
4 Dimethylamylamine (DMAA) 93.33%
5 Not sure 0.00%

Total 15
Alcohol

How many calories per gram does alcohol contain? (carbohydrates= 4 calories per
gram, protein= 4 calories per gram and fat= 9 calories per gram) Choose one
answer.

How many calories per gram does alcohol contain? (carbohydrates= 4

# calories per gram, protein= 4 calories per gram and fat= 9 calories per Percentage
gram) Choose one answer.

1 0 0.00%

2 4 0.00%

3 [ 100.00%

4 9 0.00%

Total 15

Which of the following do you think is an example of a ‘“‘standard drink” size?
Choose one answer.
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Which of the following do you think is an example of a “standard drink” Percenta

# size? Choose one answer. ge
1 1.0-1.5 ounces of liquor  93.33%
2 One quarter of a bottle (6 fluid ounces) of red wine 0.00%
3 A pint (16 fluid ounces) of regular beer (i.e., not light) 6.67%
4 Not sure 0.00%

Total 15
For individuals who choose to drink alcohol, no more than ___ standard drinks

should be consumed per day, to reduce the risk of alcohol-related harm over a
lifetime. Choose one answer.

For individuals who choose to drink alcohol, no more than ___ standard
#  drinks should be consumed per day, to reduce the risk of alcohol-related Percentage
harm over a lifetime. Choose one answer.

1 Two 100.00%
2 Three 0.00%
3 Four 0.00%
4 Not sure 0.00%

Total 15

The following statements are in relation to alcohol consumption. Please select agree,
disagree or not sure.

. . Not
# Question Agree Disagree sure Total
1 Alcohol may increase testosterone levels 0.00% 80.00% 20.00% 15
’ Drinking large amounts of alcohol can r;dpce 86.67% 667%  6.67% 15
recovery from injury
3 Alcohol consumption can increase the risk of 100.00% 000%  0.00% 15

vitamin and mineral deficiencies
“Binge drinking” is generally defined as: Choose one answer.

# “Binge drinking” is generally defined as: Choose one answer. Percentage

1 Having two or more standard alcoholic drinks on the same occasion 6.67%

’ Having four to five or more standard alcoholic drinks on the same 30.00%
occasion

3 Having seven to eight or more standard alcoholic drinks on the same 0.00%
occasion i

4 Not sure 13.33%



Appendix D. Validation Questionnaire Qualitative Feedback

Weight Management
“I do believe CHO restriction is effective for weight loss - but not necessarily down to
50g (under 200g, for example can be effective).”

“Unsure why this is seeming to ask us for a one size fits all response. Most things on
here I would respond with, "it depends". It depends on what the athlete is trying to
accomplish alongside the weight management.”

“While a strength of these questions is that they are very practically-focused, they are
difficult to answer because so many of them depend on the athlete or the situation.
Many answers could be correct. "Should" seems to strong. It may be advisable to ask
more fact-based questions than situational.”

Macronutrients
“The question 'Foods high in unsaturated fat may promote inflammation and impair
muscle recovery'is misleading. I personally selected 'Agreed' becuase while saturated
fats promote inflammation (and Omega 3's can reduce it) so do Omega 6's (which are
unsaturated) when eaten in high doses.. I feel like it's impossible to answer this
question correctly. For the question 'Ranch dressing is high in unsaturated fat'- can
you define 'high' according to the FDA.”

“Qualifications on answers: Protein needs of a 100 kg athlete, do you mean 250 g
protein or 8.8 ounce equivalent of protein, depends on how I read that as to the
answer I would choose, 250 g protein is too high, 130 g protein not enough, but if in
ounces, 8.8 ounces is not as much as I would want them to have. When you use high
or low, it is a relative term and likely means something different to each of us. Peanut
butter is a protein source but I do not feel it is high in protein unless you are
comparing it to honey or something... Maybe you should define high and low or how
you want the reader to read those.

Error in 5-8 g Carb answer for 2nd question? Number of 0z? 2nd time question about
excess protein leading to weight gain appeared.”

“In the question regarding which foods are "high or low in carbohydrate...
banana/quinoal/butter/beans" I think more appropriate wording would be "higher or
lower" or given from a standard such as "over 30 grams of carbohydrate" or even
"compared to other foods listed" to maintain accuracy. "High or low" seems
subjective. The same goes for the similar questions on fat and protein.”

“The (ounces) is odd. Perhaps an IRB thing. Mixing g/kg and % of kcals mixes two
different questions (way to express carb needs and knowledge of levels). Suggest
choosing one (g/kg) for all choices.

“Some processed ranch dressings are high in unsat fat. Need to quantify the protein
and weight loss question. needs are higher not just if someone is "trying" to lose



1

weight, but if they are in negative energy balance. Define "high" and "low" protein.

Micronutrients
“Iron is tricky. RDA is higher for menstruating women, but needs for athletes
depends highly on type and duration of training. An endurance trained male may
need more as would an iron deficient male. typo in the Mg question”

Hydration
“The questions/answers with exact numerical values may be a bit too specific for
general population individuals.”
“Many of the answers that must be correct by process of elimination are not the
answers I would put on a test.”
“2nd question: 3rd and 4th answer choice are accurate 3rd question: sports drink
recommended IF the goal is enhancing performance.”

Nutrient Timing
“Noticed a typo - "consuming CHO during exercise can reduced"”

“The carb consumption during exercise questions seem odd. For #2 what type of
activity? Is this 60-90 of full high intensity race or is this a soccer match, one
scenario may require carbs whereas the other (soccer) may not. As for the blood
glucose question it is just an odd question. The remainder of questions on this page |
thought were very good for determining possible lack of nutrition of knowledge.”

“There is a typo on this question "The following statements are about carbohydrate
consumption during exercise... consuming carbohydrate during exercise can" reduce,
not reduced.”

“typo in first question on table”

Supplementation
“The first supplementation question could have another category listed as "maybe..
depending on additional factors"”

“BCAAs and tart cherry - niether have STRONG evidence base WADA not relevant
to your population. Good to ask about DMAA tho.”

Alcohol

“CDC guidelines for alcohol are 1 standard drink a day for women and 2 for men.
You need to adjust your question on this.”
“some questions are more focused on general nutrition, not sports performance.”
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Appendix E. Demographic Questions

What is your sex?
o Male
o Female

What is your race/ ethnicity? Check all that apply.
o White

Black or African American

American Indian or Alaska Native

Asian

Native Hawaiian or Pacific Islander

Hispanic

Other, list

0O O O O O O

What is your current grade level?
o Freshman

Sophomore

Junior

Senior

Sth year

Other, list:

0O O O O O

What is your major?

Have you ever met with a student nutrition counselor at Virginia Tech?
o Yes
o No

What are your primary sources of nutrition information? (check all that apply)
o Internet
o Health/fitness bloggers or social media personalities
o Government resources (i.e. USDA MyPlate.gov, Medline Plus, Dietary
Guidelines for Americans)
Primary care doctor
Registered Dietitian or student nutrition counselor
Family and friends
Personal Trainer
Academic journals
Information through cadet chain of command
Other

O O O O O O O

How would you rate your level of nutrition knowledge?
o No knowledge
o Little knowledge
o Some knowledge
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@)
@)

Knowledgeable
Very knowledgeable

Do you have any dietary restrictions? Check all that apply.

©)

o O O O O

Lactose-intolerant

Vegetarian

Vegan

Celiac Disease

Food allergies; please specify:
Other; please specify:

How would you rate your own diet quality?

@)

@)
@)
@)
@)

Very poor
Poor
Average
Good
Excellent

How strongly would you agree/disagree with the
athlete”?

©)

@)
@)
@)
@)

Strongly disagree
Disagree

Neutral

Agree

Strongly Agree

statement “I consider myself an
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Appendix F. 86-item Modified Nutrition for Sport Knowledge Questionnaire (M-
NSKQ): Key and Response Frequencies

[ = correct response
Weight Management

Q20 - The following are statements about weight management. Please select agree,

disagree, or not sure:
Not

# Question  Agree Disagree sure Total

In endurance sports, having the

1 lowest weight possible benefits 39.62% 42 49.06% 52 11.32% 12 106
performance in the long term
Increasing protein in the diet is

2 the main dietary change needed 39.62% 42 5283% 56 7.55% 8 106

when only muscle gain is desired

Protein eaten in excess of bodily

o 6887% 73 1509% 16 16.04% 17 106
needs can lead to fat gain

3

Q21 - The following are some strategies one might try in order to lose weight (or
reduce body fat). Please indicate if you think these are effective, not effective or you
are not sure.

) . Not Not
# Question Effective Bffective sure Total
Increase the intake of low-
1 calorie foods such as  90.65% 97 467% 5 467% S 107

vegetables.

Use canola-oil spread or
margarine instead of butter
Snack on protein bars instead

4299% 46 31.78% 34 2523% 27 107

3 of yogurt, granolabarsor 11.43% 12 8000% 84 857% 9 105
fruit

4 Spreadproteinintake evenly  ggmmz o 9439 10 1509% 16 106
throughout the day

Stop eating carbohydrate-
5 containing foods (e.g.,rice  45.28% 48 33.02% 35 21.70% 23 106
and pasta) after 4 PM

Q22 - When weight loss is desired, generally athletes should: Choose one answer.

# Answer % Count

1 Decrease carbohydrate intake to less than 50 grams (1.7 ounces) per 19.81% 1
day

2 Decrease fat intake to less than 20 grams (0.7 ounces) per day 22.64% 24

119



—- 49

Not sure 11.32% 12
Total 100% 106

Q23 - To ensure they meet their energy (calorie) requirements, all athletes should:
Choose one answer.

# Answer % Count
i — SR 9
2 Eat the same amount of calories that they expend during training  3.77% 4
3 Eat a minimum of 2000 calories per day  1.89% 2
4 Choose high-protein, low-carbohydrate meals  1.89% 2
5 Not Sure  4.72% 5

Total  100% 106

Q24 - Which do you think is the best lunch option for an athlete trying to gain
weight (muscle)? Assume they are training in the morning and have already had
breakfast and a mid-morning snack. Choose one answer.

# Answer % Count

1 A ‘mass gainer’ protein shake and 3-4 scrambled eggs  6.60% 7

2*- 38

A large piece of grilled chicken with a side salad (lettuce,

3 cucumber, tomato) 46.23% 49
4 A large steak and fried eggs  4.72% 5
5 Not sure  6.60% 7

Total  100% 106

Q25 - Which do you think is the best lunch option for an athlete trying to lose
weight? Assume they are eating an appropriate breakfast and dinner. Choose one
answer.

# Answer % Count

1 A side salad with no dressing (lettuce, cucumber, tomato) 21.50% 23

2 A whey protein shake made with water  1.87% 2

120



4 Not sure  4.67% 5
Total 100% 107
Macronutrients

Q26 - Which nutrient do you think has the most energy (calories) per 100 grams (3.5
ounces)? Choose one answer.

# Answer % Count
1 Carbohydrate 52.83% 56
2 Protein 14.15% 15
3 Fat 26.42% 28
4 Not sure 6.60% 7

Total 100% 106

Q27 - How much carbohydrate do you think is recommended for an athlete
undertaking a moderate to high-intensity endurance training program for one to
three hours per day? Choose one answer.

# Answer % Count

1-3 g carbohydrate per kg body weight per day (e.g. 70-200 g 15249 16
carbohydrate for a 150 1b athlete) i

2—- 3

3 15-25% of total daily calorie intake 31.43% 33
4 75-85% of total daily calorie intake  2.86% 3
5 Not sure  20.00% 21

Total  100% 105

Q28 - Do you think these foods are significant sources of carbohydrates (at least 15
grams)?

# Question Yes No Not Sure Total

1 1 medium banana  #707% 50 4057% 43  1226% 13 106
2 15 cup cooked quinoa  7642% 81  9.43% 10  14.15% 15 106
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3 1 tablespoon butter  24.76% 26

4 1 cup kidney beans  55.24% 58

66.67% 70
33.33% 35

8.57%

11.43%

9
12

105
105

Q29 - Which of the following foods do you think contains the most carbohydrate?

Choose one answer.

#

Answer

1 1 cup of cooked brown rice

2 slices of white sandwich bread

1 medium (150 g) boiled potato

2
3
4 1 medium (150 g) ripe banana
5

Q30 - The following statements are about fat.

sure.

# Question

Fat is required by the body to

make cell membranes and

molecules involved in immune
function

Most vinaigrette (oil-based)

2 salad dressings are high in
saturated fat

Foods high in omega-3 fatty

3 acids may promote inflammation
and impair muscle recovery
Fat is the primary source of
4 energy during low-intensity

exercise (e.g., steady-state
cardio)

Agree

81.90%

60.95%

20.95%

40.00%

Not sure

Total

%

40.00%
19.05%
34.29%
3.81%
2.86%
100%

Count

42
20
36
4

3
105

Please select agree, disagree or not

Disagree
86  4.76%
64 20.00%
22 A8.57%
42 34.29%

21

51

36

Not
sure

13.33%

19.05%

30.48%

25.71%

14

20

32

27

Total

105

105

105

105

Q31 - Do you think these foods are significant sources of fat (at least 7 grams or
approximately 10% of the recommended daily value)?

# Question Yes No
1 1/2 avocado [76.19% 80 18.10%
2 Y4 cup mixed nuts  69.23% 72 25.96%

27

Not sure

5.71%
4.81%

6
5

Total

105
104
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3

2 tablespoons maple syrup  37.50%

39 5501% S8

1 buttermilk biscuit 45:19% 47 45.19% 47

6.73%
9.62%

7

10

104
104

Q32 - Which of the following foods do you think contains the most fat? Choose one
answer.

#

1

2
3
4
5

Answer

1 slice of regular cheddar cheese

85 g (3 ounces) raw salmon

2 slices of standard bacon

Not sure

Total

%

6.67%
6.67%
39.05%
3.81%
100%

Count

7
7
41
46
4
105

Q33 - The following statements are about protein. Please select agree, disagree or

not sure.
# Question
Protein is the main source of
1 energy used by muscles during
exercise
Vegetarian athletes can meet
’ their protein requirements
without the use of protein
supplements
An athlete trying to maintain
3 their weight needs more protein
than an athlete trying to lose
weight
4 Dairy products are good sources
of whey and casein
5 Excessive protein intake can lead

to dehydration

Agree

35.85%
69.23%

55.66%

38

72

59

61

73

Disagree

20.19%

16.98%

3.77%

Not

Sure

60 7.55%
21 10.58%
39 7.55%
18 2547%
4 27.36%

8

11

27

29

Total

106

104

106

106

106

Q34 - Which of the following foods do you think contains the most protein? Choose
one answer.

#

1

Answer

2 eggs

%

36.54%

Count

38
51
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3 30 g (1 ounce) almonds 9.62% 10

4 1 cup whole milk 2.88% 3
5 Not sure 1.92% 2
Total 100% 104

Q35 - The protein needs of a 100 kg (220 1b) well-trained strength athlete are closest
to: Choose one answer.

# Answer % Count
1 75 grams per day 18.87% 20
2 150 grams per day 50.00% 53
3 300 grams per day 17.92% 19
4 They should eat as much protein as possible 0.94% 1
5 Not sure 12.26% 13

Total 100% 106

Q36 - Do you think these foods are significant sources of protein (at least 7 grams or
a 1 ounce-equivalent)?

# Question High Low Not Sure Total
1 1 cup kidney beans 8585% 91 6.60% 7 755% 8 106
2 1 cup almond milk ~ 58.10% 61 3048% 32 1143% 12 105
3 1/2 cup cottage cheese  5000% 53 35.85% 38 14.15% 15 106
4 1 cup green peas [1321% 14 72.64% 77 14.15% 15 106
Micronutrients

Q37 - The following are statements about the role of different micronutrients. Please

select agree, disagree or not sure.

Not

# Question  Agree Disagree sure Total

Potassium is important for fluid
and electrolyte balance.
Antioxidants, such as Vitamin C,
2 are important in muscle recovery 63.81% 67 18.10% 19 18.10% 19 105
and injury prevention.
Thiamine (Vitamin B1) is
3 required for energy production 357.14% 60 7.62% 8 3524% 37 105
during aerobic exercise

1 82.86% 87 190% 2 1524% 16 105
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4

The main role of iron is the
conversion of food into usable
energy

Calcium and Vitamin D are
important for injury prevention.

33.33%

81.90%

35 26.67%

86

6.67% 7

28 40.00% 42

1143% 12

Q38 - The following statements are about the food sources of different

micronutrients. Please select agree, disagree or not sure.

#

N

5

6

Question

Meat, chicken and fish are the
best sources of zinc

Baked potatoes are high in
potassium

Tart cherries, walnuts, carrots,
and bell peppers are all high in
antioxidants.

Fruits and vegetables are the best
sources of B vitamins

Milk, yogurt and cheese are the
best sources of iron

Salmon is a good source of
Vitamin D

Agree
56.60%

38.10%

71.70%

50.94%
16.04%

38.10%

Disagree
60 7.55% 8
40 2952% 31
76 849% 9
54 1226% 13
17 50949% 54
40 28.57% 30

Not
sure

3585% 38

32.38% 34

1981% 21

36.79% 39

33.02% 35

33.33% 35

Q39 - The following statements are about athletes’ vitamin and mineral
requirements. Please select agree, disagree or not sure

#

Question

Athletes with a higher sweat rate may have
increased magnesium needs

Female athletes who are menstruating have
higher iron needs than healthy male

athletes

Athletes may need to consume more
vitamin D during the winter months

A physically fit person eating a
nutritionally adequate diet can improve
their performance by eating more vitamins
and minerals.

Vitamins provide the body with energy

Hydration
Q40 - Athletes should drink water during activity in order to: Choose one answer.

(calories)

Agre
60.3
8%

67.9
2%

64.1
5%

594
3%

16.0
4%

AN DI B~

W N

[

Disag
ree
4.72
%

3.77
%

10.38
%

18.87
%

59.43
%

Not

sure
3491

5 %
28.30

4 %
1 2547
%

2 21.70
0 %
6 2453
3 %

\] NN O W9 W

[©)30\S]

105

105

Total

106

105

106

106

106

105

Tot

al
106
106

106

106

106
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# Answer % Count

1 Maintain plasma (blood) volume 0.94% 1
2 Regulate body temperature 8.49% 9
3 Avoid abnormal increases in heart rate 0.00% 0
4 Allof the above  84.91% 90
5 Not sure 5.66% 6

Total 100% 106

Q41 - Regarding fluid intake during physical activity, current recommendations
encourage athletes to: Choose one answer.

# Answer % Count
1 Drink 50-100 mL (1.7-3.3 fluid ounces) every 15-20 minutes 42.45% 45
2 Suck on ice cubes rather than drinking during training  0.94% 1
3 Avoid sports drinks to limit added sugar consumption 25.47% 27

S -

Total  100% 106

Q42 - What type of fluid should be consumed during intense exercise lasting over an
hour? Choose one answer.

# Answer % Count
1 Water only 19.81% 21
2 100% Fruit juice  1.89% 2

3 Sports drink (e.g., Gatorade or Powerade) 23.58% 25

Low-calorie/ sugar-free sports drink (e.g., Powerade Zero or G2 50.00% 53
Gatorade) or a watered-down sports drink i

5 Not sure  4.72% 5
Total  100% 106
Q43 - Which of the following is true? Choose one answer.

# Answer % Count

Sodium consumption during exercise may cause water retention

and should be avoided 1087 18
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Potassium tablets are recommended to prevent muscle cramping

during exercise

18.87% 20

. S v

Not sure 26.42% 28

4

Nutrient Timing

Total

100% 106

Q44 - Before training, athletes should consume foods that are high in: Choose one

answer.
# Answer Y% Count
1 Fluids, fat, and carbohydrate 21.90% 23
2 Fluids, fiber, and carbohydrate 22 .86% 24
3 Fluids and carbohydrate 49.52% 52
4 Not sure 5.71% 6
Total 100% 105
Q45 - The following statements are about carbohydrate consumption during
exercise
# Question  Agree Disagree Not Total
& & sure

Consuming carbohydrate during
exercise can reduce ability to
develop strength and muscle
gains

For high-intensity exercise
lasting 60-90 minutes, 30-60
grams of carbohydrates should
be consumed per hour
Consuming carbohydrate during
3 exercise will assist in
maintaining blood glucose levels

1509% 16 #906% 52 35.85% 38 106

4340% 46

52:83% 56

15.09% 16 4151%

1226% 13 3491%

44 106

37 106

Q46 - During exercise, athletes should aim to consume foods that are high in:

Choose one answer.

# Answer
1 Fluids, fiber and fat
2 Fluids and protein

3 Fluids and carbohydrate

%

8.49%
33.96%

Count

36
48
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Not sure

Total

12.26%
100%

13
106

Q47 - Which of the following best meets the recommendations for a snack consumed

during high-intensity exercise lasting around 90 minutes? Choose one answer.

#

1
2
3
4
5

#

1

2
3
4

A protein shake

Answer

A ripe banana

2 boiled eggs
A handful of nuts

Not sure

Total

Answer

15-40 grams

50-100 grams

150-130 grams

Not sure

Total

%

8.49%
49.06%
7.55%

30.19%

4.72%

100%

Q48 - How much protein do you think experts recommend athletes consume after
completing a resistance training session? Choose one answer.

%

44 .34%
33.96%
12.26%
9.43%
100%

Q49 - The following are statements about athletes’ needs for particular
micronutrient supplements. Please select agree, disagree or not sure.

Question

Vitamin C should be routinely
supplemented by athletes

B vitamins should be taken when
feeling low in energy
Multivitamins are generally
necessary for all athletes because
of their high energy needs

Iron tablets should be taken any
time an athlete is pale and feels
extremely tired

Agree
51.89%

43.40%

47.17%

3491%

55

46

50

37

Disagree
22.64% 24

1698% 18

29.25% 31

24.53% 26

Not
sure

25.47%

39.62%

23.58%

40.57%

27

42

25

43

Count

9
52
8
32
5
106

Count

47
36
13
10
106

Total

106

106

106

106
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Supplementation
QS50 - The purity and safety of all supplements are tested before sale

# Answer % Count
1 Agree 13.21% 14
2 Disagree 71.70% 76
3 Not sure 15.09% 16

Total 100% 106

Q51 - The purity and safety of all supplements sold on U.S. military bases are tested
before sale

# Answer % Count
1 Agree 32.08% 34
2 Disagree 47.17% 50
3 Not sure 20.75% 22

Total 100% 106

Q52 - Supplement labels may contain false or misleading information

# Answer % Count
1 Agree 83.02% 88
2 Disagree 9.43% 10
3 Not sure 7.55% 8

Total 100% 106

Q53 - The following statements are about the reported benefits of performance-
enhancing supplements. Please select agree, disagree or not sure.
Not

# Question  Agree Disagree sure Total

Creatine reduces perceived effort

1 of exercise by acting onthe 2547% 27 2736% 29 47.17% 50 106
central nervous system
Consuming caffeine before

2 exercise may cause stomach [J0.75% 75 1226% 13 1698% 18 106
upset.
Beetroot juice (nitrates) decrease

3 muscle breakdown and reduce 41.90% 44 667% 7 5143% 54 105
muscle soreness
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Beta-alanine produces carnosine,
a protein that can buffer (“soak
up”’) acid by-products produced
during high-intensity activity

27.36% 29 566% 6 6698% 71 106

Q54 - In relation to improving sporting performance, which of the following
supplements do you think has NOT been supported by a strong body of scientific
evidence? Choose one answer.

# Answer Y% Count
1 Caffeine 29.25% 31
2 Branched-chain Amino Acids (BCAAs) 12.26% 13
3 Creatine 31.13% 33
4 Tart cherry juice 12.26% 13
5 Not sure 15.09% 16

Total 100% 106

Q5SS - Which of the following supplements do you think is banned by the World
Anti-Doping Agency (WADA)? Choose one answer.

# Answer % Count
1 Caffeine 3.77% 4
2 Bicarbonate 1.89% 2
3 Carnitine 14.15% 15
4 Dimethylamylamine (DMAA) 51.89% 55
5 Not sure 28.30% 30

Total 100% 106
Alcohol

Q56 - How many calories per gram does alcohol contain? (carbohydrates= 4 calories
per gram, protein= 4 calories per gram and fat= 9 calories per gram) Choose one
answer.

# Answer % Count
1 0 7.55% 8
2 4 33.02% 35

3 [ 40.57% 43
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4 9 18.87% 20
Total 100% 106

Q57 - Which of the following do you think is an example of a ‘“‘standard drink” size?
Choose one answer.

# Answer %  Count
1 1.0-1.5 ounces of liquor  64.15% 68
2 One quarter of a bottle (6 fluid ounces) of red wine 16.98% 18
3 A pint (16 fluid ounces) of regular beer (i.e., not light) 14.15% 15
4 Not sure 4.72% 5

Total 100% 106

Q58 - For individuals who choose to drink alcohol, no more than ___ standard
drinks should be consumed per day, to reduce the risk of alcohol-related harm over
a lifetime. Choose one answer.

# Answer % Count
1 Two 35.24% 37
2 Three 19.05% 20
3 Four 38.10% 40
4 Not sure 7.62% 8

Total 100% 105

Q59 - The following statements are in relation to alcohol consumption. Please select
agree, disagree or not sure.
Not

# Question  Agree Disagree sure Total

Alcohol may increase
testosterone levels
Drinking large amounts of
2 alcohol can reduce recovery [453% 79 1509% 16 1038% 11 106
from injury
Alcohol consumption can
3 increase the risk of vitamin and 84.91% 90 472% 5 1038% 11 106
mineral deficiencies

1792% 19 $5283% 56 29.25% 31 106

Q60 - “Binge drinking” is generally defined as: Choose one answer.
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[S—

Answer

Having two or more standard alcoholic drinks on the same occasion

—

Having seven to eight or more standard alcoholic drinks on the
same occasion

Not sure

Total

%

2.83%

41.51%

2.83%
100%

Count

56

44

106
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Appendix G. Nutrition Practices Questionnaire

Q61 - What is the most amount of weight that you have intentionally lost in one
week?

# Answer
1 1-2 1bs
2 2-3 1bs
3 4 or more lbs
4 I have never intentionally tried to lose weight.

Q62 - What is the most amount of weight that you have intentionally gained in one

week?

# Answer
1 05-11b
2 1- 2 Ibs
3 2-3 1bs
4 4 or more lbs
5 I have never intentionally tried to gain weight.
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Q63 - Which of the following weight management (for weight gain, weight loss, or
weight maintenance) strategies have you tried?

# Answer
1 Low-carbohydrate diet (i.e. Ketogenic Diet, Paleo Diet, Whole30 Diet, Atkins D'iet,

Zone Diet)
2 Tracking calories or tracking macronutrients
3 Intermittent fasting or skipping meals
4 Sweatsuits/ saunas
5 Laxatives
6 Diuretics
7 Fasted cardio
8 Self-induced vomiting
9 Other; Please specify:

Total

Q64 - Why did you utilize this strategy?
To lose weight

To gain weight
Weight maintenance
To pass a military fitness tet

To improve strength and performance

[©) Y, B N S

General health/wellness

Q65 - When did you last utilize this strategy?

1 Within the past week
2 Within the current academic semester
3 Within the past year
4 Over one year ago
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Q66 - On average, how many servings of grains do you eat per day? (e.g., 1 serving=
1 slice of bread, 4 cup rice, 2 cup pasta, Y large bagel, 1 mini bagel, 1 packet of
oatmeal, a 6" tortilla)

# Answer
1 Less than 1
2 1-2
3 3-4
4 5-6
5 7 or more

Q68 - On average, how many cups of fruit do you eat per day? (e.g., 1 cup of fruit=1
small apple, 1 large banana, 1 large orange, about 8 large strawberries, about 32
seedless grapes)

# Answer
1 None
2 <1 cup
3 1 cup- 1 % cups
4 1 % cups- 2 cups

2 cups or more

Q69 - On average, how many cups of vegetables do you eat per day? (e.g., 1 cup
vegetables= 1 large red pepper, 1 medium potato, 1 large tomato, 1 cup chopped or
cooked vegetables, 2 cups raw leafy greens)

# Answer
1 None
2

3 1 -2 cups
4 2- 3 cups
5 3 cups or more
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Q70 - On average, how many servings of dairy do you eat per day? (e.g., 1 serving of
dairy= 1 cup milk, 1 cup yogurt, 2 slices of cheese, 1/3 cup shredded cheese)

# Answer
1 None
2 < 1 serving
3 1-2 servings
4 2-3 servings
5 3 or more servings

Q71 - How often do you make a point to choose healthy sources of fat (omega-3 fatty
acids) over foods high in saturated fat? (e.g., choosing food cooked in olive oil
instead of butter, choosing a vinaigrette dressing instead of ranch, choosing a
marinara sauce instead of a cream sauce, choosing peanuts instead of potato chips
as a snack)

# Answer
1 Always
2 Most of the time
3 Sometimes
4 Rarely
5 Never

Q72 - Which of the following types of dietary supplements do you use? Check all
that apply.

# Answer
1 Multivitamin/mineral supplements
2 Individual vitamin or mineral supplements
3 Fish oil or omega-3 supplements
4 Herbal supplements (i.e. Green tea extract, Gingko Biloba)
5 Protein powders or bars
6 Creatine
7 Pre-workout supplements
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8 Branched-Chain Amino Acids (BCAAs)

9 “Fat burners”/ thermogenic supplements
11 Testosterone boosters
10 Other; please specify
Q73 - Why do you use this supplement?

# Question
1 Prescribed by a health care professional
2 General health and wellness
3 Improve physical performance
4 Increase strength
5 Gain weight
6 Lose weight
7 Physical appearance/ aesthetics
8 Convenience
9 Not sure

Q74 - Do you check for third-party testing certification (e.g., NSF or Informed
Choice) before using dietary supplements?

# Answer
1 Yes
2 No
3 I do not use dietary supplements

Total
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Q76 - I drink at least 16 fluid ounces of water (e.g., 1 standard disposable water
bottle) within 4 hours before exercise.

# Answer
1 Always
2 Most of the time
3 Sometimes
4 Rarely
5 Never

Q77 - I drink 6-8 fluid ounces of water every 20 minutes during exercise.

# Answer
1 Always
2 Most of the time
3 Sometimes
4 Rarely
5 Never

Q78 - I routinely carry a water bottle and drink water consistently throughout the
day.

# Answer
1 Always
2 Most of the time
3 Sometimes
4 Rarely
5

Never
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Q79 - I weigh myself before and after exercise to determine how much water I need
to drink.

# Answer
1 Always
2 Most of the time
3 Sometimes
4 Rarely
5 Never
Q80 - I drink a sports drink or eat salty foods after an intense workout.
# Answer
1 Always
2 Most of the time
3 Sometimes
4 Rarely
Never
Q81 - I eat before working out.
# Answer
1 Always
2 Most of the time
3 Sometimes
4 Rarely
5 Never
Q82 - I eat a carbohydrate-rich meal within 4 hours of beginning a workout.
# Answer
1 Always

Most of the time

Sometimes

B~ W

Rarely
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5

Never

Q83 - I eat a carbodhydrate-rich snack within 1 hour of beginning a workout.

#

B~ W

Q84 - I eat protein-rich foods before strength training.

#

| VS B \V ]

Q8S - I eat high-fat foods before endurance training.
#

9 B Y I S

Answer

Always

Most of the time
Sometimes
Rarely

Never

Answer

Always

Most of the time
Sometimes
Rarely

Never

Answer

Always

Most of the time
Sometimes
Rarely

Never

Q86 - I consume carbohydrates (sports drinks, fruit, energy gels) during intense

workouts lasting more than 75 minutes.

#

1
2

Answer

Always
Most of the time

Sometimes
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4
5

Q87 - I consume branched chain amino acids during my workouts.

#

£ OS I \)

Q88 - I eat within an hour of finishing a workout.

#

|V, B SN O B 8]

Q90 - I consume 15-40 grams of protein after working out.

#

9 B Y I S

Q91 - I consume at least 15 grams of protein with every meal.

#

1
2

Rarely

Never

Answer

Always

Most of the time
Sometimes
Rarely

Never

Answer

Always

Most of the time
Sometimes
Rarely

Never

Answer

Always

Most of the time
Sometimes
Rarely

Never

Answer

Always

Most of the time
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3 Sometimes
4 Rarely

5 Never

Q92 - I eat large portions of meat/protein (>60 g) in a single meal (e.g., eating an 8-
ounce steak).

# Answer
1 Always
2 Most of the time
3 Sometimes
4 Rarely
5 Never

Q93 - I make a point to eat foods high in carbohydrate after working out (e.g., rice,
pasta, oatmeal, quinoa, cereal, bread, potatoes, beans, fruit).

# Answer
1 Always
2 Most of the time
3 Sometimes
4 Rarely
5 Never
Q94 - I eat at least three meals per day at consistent times.

# Answer
1 Always
2 Most of the time
3 Sometimes
4 Rarely
5 Never

Q95 - During the last 12 months, how often did you usually have any kind of drink
containing alcohol? One drink is considered half an ounce of absolute alcohol (e.g. a
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12 ounce can or glass of beer or cooler, a 5 ounce glass of wine, or a drink containing
1 shot of liquor).

# Answer
1 Every day
2 5 to 6 times a week
3 3 to 4 times a week
4 twice a week
5 once a week
6 2 to 3 times a month
7 once a month
8 Less than once a month

Q96 - During the last 12 months, how often did you have S or more (males) or 4 or
more (females) drinks containing any kind of alcohol in within a two-hour period?

# Answer
1 Every day
2 5 to 6 days a week
3 3 to 4 days a week
4 two days a week
5 once a week
6 2 to 4 days a month
7 once a month
8 less than once a month
9 never
Q97 - During the last 12 months, how many alcoholic drinks did you have on a
typical day when you drank alcohol?

# Answer
1 25 or more drinks

2 19 to 24 drinks
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16 to 18 drinks
12 to 15 drinks
9 to 11 drinks
7 to 8 drinks

5 to 6 drinks

3 to 4 drinks

2 drinks

1 drink

I have not drank alcohol in the past 12 months
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