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Gbstract \

Background: Each year thousands of athletes encounter medical problems (e.g., syncopal episodes,
stress fractures, anorexia, bulimia) that may have been prevented if appropriate nutritional counseling
had been provided. This study aimed to investigate whether a didactic session regarding nutrition was
superior to providing athletes with a booklet about nutrition to increase knowledge among collegiate
athletes.

Methods and Study Design: This was a randomized, prospective interventional study of 108 Division
I college athletes. All participants were given a previously validated nutritional knowledge survey
(Shifflet). Group 1 (n=39) was given a nutritional booklet (created by the authors) and a 1-hour
didactic session from a sports nutritionist. Group 2 (n=34) received the booklet and a 5-minute
overview of the booklet. Group 3 (n=35) received the booklet alone. The athletes were retested 14
days later. A one way analysis of variance (ANOVA) between subjects was conducted to compare
pre- and post-test scores across all three groups.

Results: There was not a statistically significant difference between group (p>.05] assessment scores
for the three conditions. However, the mean change score from pre-test to post-test increased across
all three-treatment groups.

Conclusions: A single sports nutrition didactic session did not increase nutritional knowledge beyond
providing a nutrition booklet alone.

Significance of Findings: A single nutrition didactic session is not sufficient enough to educate
athletes about proper nutritional habits. Athletes may require multiple sessions in order to accomplish
this goal.
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performance [2]. If calorie intake is
insufficient, the body uses fat and lean tissue

Introduction:

The importance of appropriate nutrition to
balance caloric expenditure for optimal
performance is well known among physically
active individuals, even more so for the elite
athlete [1]. According to the American
College of Sports Medicine, adequate calorie
intake is needed to maintain lean muscle
mass, immune function, and athletic
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mass as fuel, which can result in a loss of
strength, endurance, and other related
medical problems such as heat exhaustion,
stress fractures, and other musculoskeletal
injuries [2].

Most athletes nearly double their total daily
energy expenditure within 3-4 hours of
intense training.  Average daily caloric
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expenditures can range from 1800 kcal in
women’s gymnastics to 3600 kcal in men’s
rowing to 4800 kcal in a triathlon [3].
Adequate nutrition is vital, not just to replace
the energy expended during practice and
games, but also critical during post-activity
recovery periods and the off-season [4].

Many athletes also skip meals, and this has
been shown to negatively influence their
cognitive abilities and may alter metabolism
due to reduced availability of carbohydrates
to the brain. Conversely eating breakfast
significantly improves performance by
restoring the level of liver and muscle
glycogen after overnight fasting [5}. For
these reasons, medical teams attempt to
provide athletes with adequate nutritional
information in an effort to keep athletes in
peak health and condition. Student athletes
often receive their nutritional information
from multiple sources including their parents,
athletic  trainers, magazines, coaches,
nutrition classes, and physicians. This results
in various levels of sports nutrition
knowledge. In some cases, student athletes
may receive erroneous information or hold
inaccurate beliefs about sports nutrition
leading these athletes to adopt unhealthy
eating habits. [6] For example, Grandjean et
al. found that 98% of athletes believed a high
protein diet improved performance, and 75%
believed that athletes need more vitamins
than non-athletes [7]. In fact, numerous
studies conducted over several years have
provided evidence that nutritional education
and knowledge is lacking among college
athletes, particularly for topics surrounding
protein intake, vitamin and mineral
supplementation, and nutritional ergogenic
aids [7]. Although athletes have a greater
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need for nutritional knowledge they often
score in the range of 50% on nutritional
knowledge tests [8]. Moreover, despite
several studies in which athletes reported
knowing what their appropriate nutritional
intake should be, there were discrepancies in
their nutritional knowledge base when tested
formally and in their practiced nutritional
habits [2, 9]. While it has been well
established that efforts to increase nutritional
knowledge should be increased in order to
optimize nutritional status, ensure proper
recovery, and maximize athletic
performance, , the most effective teaching
method remains elusive. [5,10] The purpose
of this study was to investigate if a didactic
intervention session about nutrition was
superior to a booklet outlining sports

nutrition to increase student athlete
knowledge of nutrition.
Methods and Study Design:

The present study was a randomized
prospective interventional study that was
approved by the hospital Institutional Review
Board (IRB) for Research with Human
Subjects. Written consent was collected for
each subject. The study was conducted at a
National Collegiate Athletic Association
(NCAA) Division I member institution in the
eastern United States. The athletic
department at the participating university did
not provide any structured nutrition
information to athletes, require nutrition
courses or employ a sports dietitian. The
inclusion criteria were athletes currently
participating in team practices and at least 18
years of age. The study was advertised on
several information boards at the university.
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These boards were located in the team
meeting rooms, athletic training rooms, and
weight rooms. One hundred and twenty two
athletes between the ages of 18 and 22
attended the initial meeting to receive
information on the study. Each participant
was fully informed of the scope and risks of
the study prior to signing an IRB approved
consent form. All participants were given a
previously validated nutritional survey
developed by Shifflett (2002). Each survey
contained a knowledge component (20
questions), demographic and background
items (10 questions), information on
perceived understanding of  athletes’
nutritional needs, healthy diet, eating habits,
and sources of nutritional information (4
questions). After completing the survey
assessment, the participants were randomly
divided into three different treatment groups.
Group | (n=43) received a one-hour slide
presentation on sports nutrition provided by a
registered dietitian and the sports nutrition
booklet (created by the authors). Group 1l
(n=39) received a 5-minute discussion and an
overview of the nutrition booklet, both
provided by the team physician; and Group
[11 (n=40) received the booklet alone. The
presentation provided by the dietitian
covered multiple topics including caloric
intake, hydration, vitamins and minerals,
protein, fat, eating disorders, and banned
substances. The nutrition booklet, developed
by the authors, provided a comprehensive
discussion of the necessary dietary
requirements for active student athletes. Key
subject matter discussed in the booklet
include stress factures, water/fluids and
electrolytes, fast food nutritional
information, ergogenic aids, and vegetarian

Copyright 2020 KEI Journals. All Rights Reserved

Page 4 of 13

diet, as well as an overview of carbohydrates,
proteins, fats, and calories.  Prior to
conducting the study, the nutrition booklet
was reviewed by sports medicine physicians,
a registered dietitian, and athletic trainers.
The final version of the nutrition booklet
incorporated recommended changes from
each reviewer. We then conducted an initial
meeting with student athletes to provide them
information on the study and obtain informed
consent. Demographic information,
responses to sources of nutritional
information, and perceived understanding of
educational needs of athletes were
summarized and a nutritional knowledge
composite score (based on the number
correct responses) was obtained for each
participant. An overall mean composite
nutritional knowledge score was then
calculated for each group. Each group was
informed that the follow-up session would
occur in 14 days where they would complete
the survey again (post—intervention test).

Some athletes were lost due to attrition,
which resulted in a slight decrease in the size
of each group (n=39, n=34, and n=35,
respectively). The remaining participants
completed the post survey assessment. An
overall group mean score was obtained for
the post assessment. A one-way analysis of
variance (ANOVA) was conducted to assess
between-group differences of the pre- and
post-nutritional survey assessment scores.

Results
The mean pre-test and post-test scores
for each athlete group are displayed in Table

1. There was no statistically significant
difference found between the groups, with
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p>0.05 for the three conditions both at pre-
test [F(2,105) = 1.80, p=0.170] and at post-
test [F(2,105) = 1.57, p=0.213]. Notably, the
mean score did improve in all three groups as
displayed in Table 1.

There was no correlation found
between years of competitive experience and
pre-test or post-test scores in this study.
There was also no correlation found between
prior exposure to an undergraduate health
education course and test scores. Previous
exposure to an undergraduate nutrition
course was not found to improve scores.

Thirty-seven percent of the athletes
surveyed reported that the primary source on
which they rely for information about
nutrition is their athletic trainer. Twenty-
three percent reported that their primary

source of nutrition information is their
parents, with another 14% reporting their
primary source to be prior undergraduate
nutrition or health courses. Full details are
presented in Table 2.

On equivalent scales from 0-10, each
athlete was asked to self-report his/her
assessment of: a) the quality of his/her eating
habits; b) how well he/she understands the
nutritional needs of athletes, and; c) how
important it is for athletes to adhere to a
healthy diet. For the entire group surveyed,
the mean score for eating habits was 5.7, for
understanding an athlete’s nutrition needs
was 7.0, and for the importance of athletes
maintaining a healthy diet was 8.6.

Table 1. Mean pre-test and post-test scores, divided by assigned group. Maximum possible score

is 20.
Group 1 Group 2 Group 3 All Athletes
Pre-test 8.3 7.4 8.2 7.9
Post-test 9.6 8.3 8.9 8.9

Table 2. Percentage of athletes citing each source as the primary source on which they rely for
information about nutrition. “Common sense” was the most commonly cited “Other” source.

Source of Nutrition Information

% of Athletes Citing as Primary Source

Athletic Trainer

Parents

College Nutrition/Health Courses
Coach

Other

Magazines

Friends

Academic Journals

37
23
14
9

= W o

Discussion
It has been well established that

proper nutrition is a critical component of an
athlete’s well-being and performance.

Copyright 2020 KEI Journals. All Rights Reserved

Appropriate amounts of macronutrients and
micronutrients must be available for energy
transfer for an athlete to perform at an elite
level. Several medical problems experienced
by athletes have been attributed to an
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imbalance between caloric and nutrient
intake and expenditure. Optimal blood
glucose and electrolyte levels as well as
balanced hydration are required to avoid
syncopal  episodes  associated  with
hypoglycemia or exercise-induced
hyponatremia [11]. For example, overall low
energy availability from disordered eating or
excessive exercise, most commonly seen in
weight-sensitive sports, is one of the
hallmarks of the female athlete triad [12, 13,
6]. The occurrence of these conditions may
have been prevented if the athletes received
appropriate nutritional counseling.

Athletes have also been shown to
have a greater increase in anaerobic
metabolism and muscle glycogen depletion
[3], and thus must have sufficient glycogen
stores for sports requiring anaerobic bursts
and to prevent the utilization of other
macronutrients such as muscle protein as
energy sources. This is particularly important
in endurance activities, as insufficient
substrate levels can disrupt the homeostasis
of bone microdamage and repair, resulting in
osteopathologic conditions from stress
reactions to complete bone fractures [14, 15].
Some research has found that many athletes
do not obtain the appropriate nutritional
intake to support their nutritional needs. This
was shown in a study by Shriver et el, where
75% of participants in the study failed to
consume the minimum amount of
carbohydrates required to support training,
and only 27% of participants ate a regular
breakfast [5].

The problem of inadequate nutrition
knowledge among collegiate athletes is
pervasive, persistent, and difficult to resolve.
Educational interventions to address this
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issue can be effective, but the ideal method
by which to provide nutrition information to
athletes remains unknown. College athletes
routinely cite athletic trainers, strength and
conditioning coaches, and other team staff as
important sources of nutrition information,
yet these professionals may not have an
adequate knowledge base. [16, 8]. Although
certified athletic training programs, medical
schools, strength and  conditioning
certifications require nutrition education and
training, the training varies greatly depending
on the program. A study by Torres-McGehee
et el found that athletic trainers and strength
coaches had adequate nutritional knowledge
by scoring 77.8 % and 81.6 % respectively,
on a nutritional survey. Conversely, athletic
coaches scored only 35.9% on the same test.
This finding underscores not only the lack of
nutrition knowledge among athletic coaches
but also importance of sports nutrition
personnel. A qualified sports nutritionist has
key training and knowledge important for
any athletic program but there are very few
programs in the country with a sports
nutritionist. For this reason, it is important for
strength coaches and athletic trainers to have
an appreciation for educating athletes on their
nutritional needs and perhaps a larger role[2].
Further, considering cost effective means to
incorporate a registered dietitian to the sports
medicine team via part-time or consulting
models, or through strategic partnerships
with industry or healthcare agencies would
enhance health and performance efforts and
potentially impact lifelong athlete well-
being.

As shown in this and several prior
studies, many college athletes do not
demonstrate a strong nutrition knowledge
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base [16, 17, 18]. While our study did not
show one particular approach for providing
nutrition information to be better than
another, each of the simple interventions
provided were effective in improving
nutritional knowledge. Considering that other
experiences, which could be expected to
improve nutrition knowledge, such as
increased  competitive  experience  or
undergraduate coursework in health and
nutrition, failed to yield a benefit in our study,
it is important to recognize that some
educational interventions can lead to
improvement. This is of particular
significance given that formal instruction in
nutrition sciences among college
undergraduates, with the exception of those
with a major in the field, is generally limited
to 1- to 3-credit elective courses. Moreover,
there are only 156 graduate programs in
nutrition science, 22 of which have a Master
of Science specifically in sports nutrition
[7,19]. Although we did not see increased
scores in those who had previously
completed health and nutrition courses,
Weeden et al found significantly higher
nutritional knowledge scores for athletes that
completed a college level nutrition course.
The athletes in the study completed courses
taught by a registered dietitian. (20). An
increased number of educational sessions can
also increase nutritional knowledge as shown
in a study by Abood et el. In their study, the
athletes were given eight one hour sessions
on sports nutrition topics. The authors found
a statistically significant improvement in
nutritional knowledge and positive dietary
changes [21].

Assessing nutrition knowledge is
important because it ultimately impacts
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dietary intake. A review by Spronk et al [22]
examined this relationship looking at 29
studies using a variety of instruments in both
community and athletic populations. The
majority, 65.5% reported a weak but positive
association  between  higher  nutrition
knowledge and dietary intakes. Occurring
most often were positive dietary behaviors
around fruit and vegetable intakes. The
authors identify nutrition knowledge as a key
component of ‘health literacy’ and go on to
discuss previously described links between
low health literacy and poor health outcomes
and higher healthcare costs. Therefore the
positive association between knowledge and
behavior as well as the impact knowledge can
have on outcomes support the investment in
nutrition education efforts [22]. This can be
especially so for athlete’s given adequate
dietary intakes have been shown to improve
performance and support health and recovery
as stated earlier.

Supporting the positive association
found by Spronk et al, nutrition knowledge in
30 male, elite English rugby players during
the competitive season also showed that
players scoring higher on a nutritional
knowledge test had improved intakes as
measured by a validated food frequency
questionnaire (FFQ) [23]. Again, here fruit
and vegetable intake was highly correlative
with knowledge scores, as well as likelihood
to consume carbohydrate-rich foods. Results
showed that those in the highest nutrition
knowledge quintile were 25 times more
likely to meet recommended daily intakes for
fruit and vegetables. Overall starchy foods,
fruits and vegetables, oily fish and milk were
all consumed more frequently in those with
classified as having good nutritional
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knowledge compared to those in the poor
nutrition knowledge group.  However, of
particular note and importance is that despite
international nutrition recommendations for
sport and national guidelines promoting
starchy foods as staple foods the athletes in
this study were wunaware of these
recommendations. Upon closer evaluation
all athletes in the poor knowledge group and
close to half of those in the good nutrition
knowledge group incorrectly answered
questions on starchy foods consumption.
Those in the poor knowledge group
consumed significantly less. Since an athlete
relies on carbohydrate as a primary energy
source especially during exercise bouts that
are intense and prolonged in nature, negative
performance impacts become of concern.
The mean nutritional knowledge score was
73% and considered adequate in this study
but poorer in some sub categories suggesting
that knowledge could be improved in relation
to current recommendations especially
carbohydrate consumption [23].

One of the few studies investigating
the association between nutrition knowledge
and diet quality was done with 101 Australian
elite athletes across four Australian State
Sport Institutes.  The General Nutrition
Knowledge Questionnaire was used to
measure general nutrition knowledge and the
quality of dietary intake was assessed using
an adapted version of the Australian
Recommended Food Score (A-ARFS)
calculated from a validated FFQ. A
significant  positive weak association
between overall knowledge and diet quality
was found which the authors concluded
explained 6.8% of the variance in overall diet
quality [24].  Those domains with high
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scores on the A-ARFS were water,
condiments and sauces, fruits, and grains;
whereas dairy and protein intakes were
lowest. Macro- and  micronutrient
contributions of the dairy and protein food
groups are of prime concern for athlete bone
health, recovery, maintenance of lean muscle
mass and others. Of note was that those
athletes reporting prior contact with a
registered dietitian had significantly higher
nutrition knowledge, however this did not
translate to improved quality in this study
[24].

With an established  positive
association of nutrition knowledge with
dietary intakes the method of nutrition
education delivery aiming to improve
knowledge bares further consideration.
While we were not able to elucidate a
superior method in the current study others
have found significance. Valliant et al [10]
evaluated 11 NCAA volleyball players for
total energy and micronutrient intakes during
two off-season training periods and
conducted pre- and post- nutrition
intervention knowledge surveys. Athlete 3-
day food records were collected over four
months and used to assess the baseline and
post intervention dietary intake. Intervention
consisted of four individualized dietary
education sessions by a registered dietitian
specific to individual and activity needs.
Initial dietary assessments revealed that the
athletes did not meet recommended energy
requirements and met on average only 56%
of estimated needs. However after the
intervention period the % estimated energy
requirements met rose significantly to 70%
for the team. Further, at baseline the average
percent of carbohydrate and protein was 48%

http://journals.ke-i.org/index.php/mra



Harry Stafford et al. Medical Research Archives vol 8 issue 6. June 2020

and 59% respectively and rose significantly
in both to 66% and 72% respectively post
nutrition education intervention.  Despite
significant improvements in macronutrient
intakes post intervention intakes still did not
reach recommended levels for sport. A
significant improvement in the team’s
nutrition knowledge was also seen after the
intervention with every participant answering
more items correctly on the knowledge
survey as compared to baseline [10]. Similar
to our findings, the media, internet, coach,
and trainer were identified as primary sources

of nutrition information prior to the
intervention. However, afterwards the
volleyball players identified the sports

dietitian as the number one source of
nutrition  information. The individual
counseling approach to nutrition education
delivered by a registered dietitian produced
significant positive changes in both nutrition
knowledge and dietary intakes. Strategies
designed to provide education around
assessed intake gaps may be a way to
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improve effectiveness of nutrition education
interventions and ultimately address potential
negative health and performance impacts of
these deficiencies.

In our study we also found
inconsistency between how collegiate
athletes rate their understanding of the
nutritional needs of athletes (mean 7.0 out of
10, or 70%) and their performance on a
validated test of nutrition knowledge (mean
of 45% correct answers in our study, Figure
1). Even still, athletes recognize the gap
between their understanding of nutrition
principles and the importance of being able to
maintain a healthy diet (mean of 8.6 out of
10). Factoring in the self-reported poor eating
habits of these athletes in practice (mean of
5.7 out of 10), the causes of which can be the
source for speculation, it is important that
further research be conducted in order to
identify optimal methods to increase the
nutrition knowledge of these athletes to an
acceptable level.

Figure 1. Mean athlete rating of personal dietary habits, the importance of athletes maintaining a
healthy diet, personal nutritional knowledge, and nutrition post-test scores.
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Limitations

One limitation of our study was that it was
conducted at a Division | university. Thus no
athletes from NCAA Division Il and IlI
institutions participated in the study. Without
this information, the findings we report
cannot be generalized to college athletes
across all NCAA divisions. A second
limitation is that the athletes who volunteered
to participate in the study may have a greater
interest in nutrition than other student
athletes thus the findings here should also be
interpreted with caution. This also indicates
another reason the findings may not be
generalizable to all student athletes.

Recommendations

For the small percentage of athletes
who have access to a full-time sports
nutritionist, making frequent use of these
skilled professionals is likely to be extremely
valuable in improving knowledge of nutrition
and nutrition related behaviors. For the large
remaining majority of collegiate athletes
without access to such a resource, we suggest
at minimum a brief intervention led by a
registered dietitian. Additionally we
encourage athletic administrators and sports
medicine staffs to work collaboratively to
recognize the positive impacts on student-
athlete health and performance by exploring
strategies and partnerships to incorporate
nutrition expertise in a way that respects the
departments’ financial limits. Other options
include educational sessions with strength
coaches or athletic trainers before or after
team training sessions or team meetings.
Another option for universities that do not
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have the resources to provide a sports
dietitian to their athletes is to require first
year athletes to take a nutrition course for
academic credit. Future studies should focus
on assessing differences in factual knowledge
and application based knowledge on resulting
dietary behavior change. Additionally, it
could be beneficial to look closer at whether
including athletic trainers, coaches and other
team staff in the interventions further
improves outcomes, or if repeated
interventions over time vyield additional
benefit.
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