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ABSTRACT
The Effectiveness of Nutrition Education Interventions on Nutrition Knowledge and
Dietary Behaviors of Division I Collegiate Athletes: A Review
Kaylyn M. Crosier
Nutrition is crucial for optimal athletic performance, while poor nutritional knowledge and
inadequate nutrient intake can negatively impact a college athlete’s success. Nutrition education is widely
used across various population groups to disseminate nutrition and dietary information to enhance health
and performance, suggesting a potential method for improving collegiate athletes’ nutrition knowledge
and dietary behaviors. The purpose of this review is to provide a summary of current-state studies on the
effectiveness of nutrition education interventions within Division I collegiate athletes regarding nutrition
knowledge and dietary behaviors. The review methods included electronic databases of PubMed, Science
Direct, SPORTDiscus (EBSCOhost), and Google Scholar to search for studies that involved nutrition
education interventions in Division I collegiate athletes published between 1990 and 2012. Studies were
included if the: 1) participants were Division I collegiate athletes throughout the time of the study, 2)
study was performed in the United States within a National Collegiate Athletic Association (NCAA)
member school, 3) study implemented a nutrition education intervention, and 4) study collected pre- and
post-test knowledge or dietary measures. Results indicated 14 studies of which 9 met inclusion criteria
with a total of 308 participants, mostly female. There were 3 major forms of nutrition education
interventions: informational handouts, individualized counseling sessions and classroom lectures. All
studies used pre- and post-test questionnaires for nutrition knowledge measures. Dietary intake was
collected using 3-day food records or dietary habit questionnaires. The outcome measures varied among
the studies, with indicators such as knowledge, attitudes, self-efficacy, and dietary habits. Variations and
inconsistencies across studies were identified. In conclusion, this review suggests that nutrition education
interventions significantly increase nutrition knowledge of Division I collegiate athletes; however,
interventions were inconsistent in improving dietary habits. Further research is required to evaluate
nutrition education interventions that incorporate methods found to affect behavioral outcomes. The
highlighted methodological issues should be considered to improve the dissemination of nutrition
education to impact athletes’ eating behaviors of future studies in this emerging field of research.
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INTRODUCTION
Physical activity, athletic performance, and recovery from exercise are enhanced by optimal
nutrition; energy and macronutrient needs must be met in order to maintain body weight, replenish
glycogen stores, provide adequate protein for building and repair of tissue, maintain blood glucose during
exercise, maintain immune and reproductive function, maximize training and performance, and maintain
overall health (25). Research supports nutrition’s vital role in athletic success, yet collegiate athletes are
vulnerable to nutritional risks, such as suboptimal energy intake, due to the rigorous demands of their
sport (28). Competitive athletes, specifically at the Division I level, have increased energy and nutrient
needs required by their intense training and competition performance regimes (see Table 1) (25). The
preferred method for calculating an athlete’s individual nutrient needs is based upon grams per kilogram
body weight per day and recommendations are also based upon the type of exercise performed,
considering intensity, frequency, and duration of activity (25). Inadequate dietary intake result in
unfavorable effects on athletic potential, including loss of muscle mass, loss of strength and endurance,
loss or failure to gain bone density, menstrual dysfunction, compromised performance, and increased risk
of fatigue, injury, and illness (25).

Collegiate athlete

Normally active person

Energy

Up to 50 kcal/kg BW

37-41 kcal/kg BW

Carbohydrates

6-10 g/kg BW

5-7 g/kg BW

Fat
Protein

20-35% of calories
1.2-1.7 g/kg BW

0.8 g/kg BW

Table 1: Comparison of nutrient needs for a collegiate athlete versus a normally active person

Despite evidence of the beneficial effects of nutrition on athletic performance, research suggests a
large percentage of collegiate athletes still consume diets that do not meet their nutrient needs (15). There
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are several potential factors that may explain inadequate dietary intakes among this population, including
increased pressure to win in competitive sports, athletes’ demanding schedules, the nature of the college
environment, and nutrition knowledge. Research has shown that collegiate athletes tend to skip meals,
frequently consume fast food, and participate in unhealthy dieting practices (26). Realities of the college
lifestyle to manage time efficiently and support basic health needs place this population at risk for
undernutrition and fatigue. Additionally, dietary intake may be impacted by nutrition knowledge; it has
been well-documented within the literature that collegiate athletes lack basic nutrition knowledge (2, 10,
17, 28). Nutrition knowledge may affect food choices; if an athlete is unaware of which food choices and
behaviors are healthy versus hazardous, he may be unknowingly hindering his performance. Athletes with
higher levels of nutrition knowledge make better food choices, resulting in better health, well-being, and
athletic performance (26); therefore, the prevalence of insubstantial dietary intake among collegiate
athletes may be attributed to the lack of knowledge this population possesses.
Common nutrition misconceptions among collegiate athletes pertain to protein; the recommended
amount and the body’s utilization of the macronutrient are both widely misunderstood (18, 28). Jacobson
(1992) found that 51% of Division I collegiate athletes believed protein was the main source of immediate
energy during activity. Nearly 80% of the participants thought protein intake should account for 40% or
more of total calorie intake and almost 75% of the respondents thought athletes could not obtain protein
recommendations through diet alone and required protein supplements to meet their protein needs.
Further, the same study found only 1.1% of collegiate athletes surveyed chose the correct percentage of
protein from total calories, 2.9% chose the correct percentage of fat, and 5.1% chose the correct
percentage of carbohydrates (16). Additionally, a study assessing knowledge and behaviors regarding
hydration and fluid intake of 139 collegiate athletes found that one-third (33.1%) of the participants did
not correctly answer 80% or more of the survey’s knowledge questions (23). Since many collegiate
athletes lack nutrition knowledge and misunderstand nutrition-related concepts they may fail to consume
adequate levels of nutrients for support of optimal performance and health (15, 18, 28).
2

Nutrition education provides accurate nutrition information to a wide range of population groups;
specifically, in competitive athletics, Sports Dietitians are the most credible sources for athletes to rely on
for safe, effective, evidence-based nutrition information for athletic performance (25). However, very few
resources exist to promote nutritional well-being among collegiate athletes. The National Collegiate
Athletic Association (NCAA) governs 340 Division I member schools and, currently, only 35 of those
programs staff full-time RDs within the athletic department (20). College athletes who have nutrition
concerns often look to coaches, athletic trainers, strength and conditioning staff, or peers for advice and,
thus, are at risk for receiving misinformation (19, 26). The lack of qualified RDs accessible to Division I
collegiate athletes as reliable resources as well as the risk of receiving misinformation presents a lush area
for research; however, nutrition education interventions have not been extensively studied in this
population. Based on existing literature, the need for and lack of nutrition education has been well
established, and although the NCAA recognizes that adequate nutrition is crucial for achieving peak
performance and overall health, a comprehensive program does not exist (20). Proper athletic training
coupled with sound dietary practices can assist athletes in maximizing both health and performance (26).
The purpose of this review is to describe the effectiveness of current nutrition education interventions in
the literature on nutrition knowledge and dietary behaviors of Division I athletes. This article presents
evidence of the discrepancies within current published studies by describing study methods that may be
influential in future study designs for effective nutrition education interventions.
METHODS
Articles were identified through relevant databases (i.e. Google Scholar, PubMed, Science Direct,
Academic Search Complete, Medline and SPORTDiscus [EBSCOhost]) from 1990 until 2012 using the
following keywords: Division I athletes, nutrition knowledge, nutrition education intervention, dietary
behaviors, and sports nutrition.
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The keyword-based strategy generated 14 articles that included nutrition education interventions
in collegiate athletes, but only 9 met the specified inclusion criteria: 1) participants were Division I
collegiate athletes throughout the time of the study, 2) study was performed in the United States within an
NCAA member school, 3) study implemented a nutrition education intervention, and 4) study collected
pre- and post-test knowledge or dietary measures. A large number of articles that observe nutrition
knowledge and dietary behaviors in collegiate athletes with no intervention were found but, were
excluded in this review. Review articles were also excluded. Due to the lack of extensive peer-reviewed
research findings within this specific population, abstracts, theses, and dissertations were included.
Studies that were included were subsequently compared based on the sample size, experimental design,
length of study, year of publication, type of nutrition intervention, and outcome measures (summarized in
Figure 1).

Keywords
Collegiate athletes, Division I, nutrition
knowledge, nutrition education, dietary behaviors,
sports nutrition, nutrition intervention,
effectiveness, and efficacy

Databases
Google Scholar, PubMed, Science Direct,
Academic Search Complete, Medline and
SPORTDiscus [EBSCOhost]

Search Outcomes
14 articles

Inclusion criteria
▪ Participants were Division I collegiate athletes
during the time of the study
▪ Study conducted in the United States within an
NCAA school between 1990 and 2012
▪ Nutrition education intervention
▪ Any study design
▪ Pre- and post-test measures
▪ Full-text articles, abstracts & theses/dissertations

9 articles

Exclusion criteria
▪ Studies conducted on population samples
participating in other Divisions of
collegiate sports (i.e. II, III)
▪ No intervention administered
▪ Review articles

5 articles
4

Figure 1: The process of article selection
RESULTS
The 9 studies included a total of 308 participants (Table 2). Seven of the studies included female
athletes only, while one study did not specify gender differences of its participants (4); therefore, the
number of female collegiate athletes known (n=246) was significantly larger than male (n=6). The
objective within these studies was consistent to increase athletes’ nutrition knowledge to improve dietary
behaviors for support of optimal health and performance.
As outlined in Table 2, only three studies were experimental containing a control group with the
six remaining studies’ as pre-experimental not including a control group. Sample sizes varied across the
studies, ranging from 11 to 70 participating athletes. Questionnaire tools varied to assess pre- and posttest measures between studies with six out of the nine reporting questionnaire validity. The overall
duration of the studies ranged from 2 weeks to 1 year. The type of athletic teams included in the studies
was of broad scope: only one study targeted a single team, volleyball (29); 2 studies included two teams,
swimming and volleyball (22), and swimming and soccer (2); 2 studies encompassed three sports,
volleyball, soccer, and basketball (6), and volleyball, field hockey, and tennis (9); one study contained 7
sports teams, diving, cross-country, track, swimming, softball, basketball, and volleyball (1); one study
included 8 teams, baseball, cross-country, equestrian, soccer, softball, tennis, track & field, and wrestling
(5); lastly, two studies did not specify what sport athlete participants were affiliated with (4, 21).
Intervention strategies differed among studies with the delivery mode, in three studies as
individualized counseling sessions, one study provided informational newsletter handouts, and the rest of
the studies used educational classroom lectures. The educational lectures differed as well with some using
traditional lectures only, while others used educational workshops with hands-on activities combined with
lecture. Also as expected, the educational content and specific nutrition topics varied across studies. Only
2 studies stated the use of a theory-based intervention, both being Social Cognitive Theory (SCT).
5

To assess nutrition knowledge at pre- and post-intervention, an assortment of questionnaire tools
was used throughout the studies with a range in possible total score. All data was self-reported and, with
analysis generally presented as the mean test score± standard deviation. Seven studies assessed nutrition
knowledge and post-test results suggested significant increases for nutrition knowledge across all seven
studies. Two of these studies targeted nutrition education for the prevention of eating disorders within
collegiate athletes. Six studies assessed dietary behavior change pre- and post-intervention with four
studies using 3-day food records and two studies using dietary habit questionnaires. Data showed
differing results regarding the effects of nutrition education on dietary behaviors. Four studies suggested
improved dietary behaviors while two found no significant impact on dietary behaviors. Of the four
studies suggesting positive behavior change, only two gave a p-value for a significance level. Only one
study saw significant improvements in total energy (P < .05) and specific nutrient intake (P < .01) based
on post-test dietary records (29). A separate study’s results suggested a significant (P = .03) overall
difference in the number of positive dietary changes favoring the experimental group but found no
significant difference in energy or specific nutrient intake based on post-test dietary records (2). All
studies had self-reported data which could result with possible limitations as self-report bias.
1. Baer et al., 1995 (4)
Design
Intervention
Uncontrolled
▪ Targeted eating disorder prevention
▪ Comprised disordered eating response team,
including a RD
Sample
n=12, athletes at ▪ Participants attended individual sessions with
RD, once per week
risk for
▪ Outcome measures included nutrition
disordered
knowledge and dietary behaviors
eating

Result/Conclusion(s)
▪ Improved knowledge
of nutrition among
athletes to support
health and performance
▪ Improved dietary
behaviors following
nutrition education

Comments
▪ No p-value given
▪ Small sample size

Result/Conclusion(s)
▪ Significant increase in
athletes’ scores for
knowledge and attitude

Comments
▪ Limited intervention
exposure
▪ Several presentation

Duration
One year
2. Collison et al., 1996 (9)
Design
Intervention
Uncontrolled
▪ Two classroom workshops, 1 week apart
▪ Program content was based upon pre-test
results
Sample

6

Forty one
subjects:
athletes
(n=28) and nonathletes (n=32)

▪ Compared outcome measures between
athletes vs. non-athletes, with no control
▪ Used 3-day diet records to assess dietary
behavior change
▪ Outcome measures included nutrition
knowledge and dietary behavior change

Duration
2 sessions, one
week apart
3. Chieppa, 2000 (6)
Design
Intervention
Uncontrolled
▪ Informational newsletters handed out once a
month when the participants were at a
scheduled practice
Sample
Female athletes, ▪ A total of 3 newsletters were distributed
n=43, including ▪ Outcome measures included nutrition
knowledge only
5 different
sports teams

(P < .0005)
▪ No significant impact
on dietary practices

times were available for
each workshop

Result/Conclusion(s)
▪ Significant increase in
nutrition knowledge
(p < .005).

Comments
▪ Unpublished thesis
▪ Information pertained
to questions asked in the
survey, which may
present bias
▪ Newsletters given to
participants at an
inconvenient time

Result/Conclusion(s)
▪ Dietary habits can be
impacted through group
nutrition education

Comments
▪ Abstract only
▪ Small sample size
▪ Limited intervention
exposure
▪ No p-value

Result/Conclusion(s)
▪ Peer nutrition
education significantly
increased participants’
nutrition knowledge
and attitudes (p < .05).

Comments
▪ Study does not specify
duration of intervention
or when post-test data
was collected

Duration
~3 months
4. Murphy et al., 2001 (22)
Design
Intervention
Uncontrolled
▪ Two 30-minute sessions, 1 week apart
▪ Focused on group education via classroom
lecture
Sample
▪ Used dietary habit questionnaire to assess
Total of 18
female athletes; dietary behavior change
▪ Outcome measures included dietary behavior
swimming
change only
(n=11) and
volleyball (n=7)
Duration
Two-30 minute
sessions, one
week apart
5. Kunkel et al., 2001 (21)
Design
Intervention
Uncontrolled
▪ Participants attended individual or small
group (<4 individuals) meetings with a peer
educator, once per week
Sample
Female athletes, ▪ Peer educators taught basic nutrition and
encouraged positive dietary behaviors
n=32
▪ Peer educators were dietetic students, at least
junior status
▪ Outcome measures included nutrition
knowledge only
Duration
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Not specified
6. Wenzel et al., 2012 (29)
Design
Intervention
Uncontrolled
▪ Participants attended 4 individualized
counseling sessions with a RD, 1 per month
▪ Used 3-day diet records to assess dietary
Sample
behavior change
Women’s
volleyball team, ▪ Each athlete submitted 1 diet record at each
session, total of 4 records
n=11
▪ Outcome measures included dietary behavior
change only
Duration
4 months,
January to April
7. Abood et al., 2004 (2)
Design
Intervention
Experimental
▪ Experiment group (EG) attended 1 hour
classroom lectures, total of 8 lectures
▪ Control group (CG) received no treatment
Sample
Women’s soccer and attended supervised study hall at the same
team, n=15 (EG) time of EG’s lectures
▪ Used 3-day diet records to assess dietary
and a women’s
behavior change
swim team,
▪ Outcome measures included nutrition
n=15 (CG).
knowledge and dietary behavior change
Duration
8 weeks
8. Abood et al., 2000 (1)
Design
Intervention
RCT
▪ Experiment group (EG) attended 1 one-hour
session per week, total of 8 sessions
▪ Control group (CG) received no treatment
Sample
Female athletes, and attended regularly scheduled study hall at
the same time as the intervention
n=70, 10
▪ Focused on eating disorder prevention
athletes from 7
▪ Outcome measures included nutrition
different sports
knowledge only
teams; EG
(n=35), CG
(n=35)
Duration
8 weeks
9. Brown, 2009 (5)
Design
Intervention
RCT
▪ Experiment group (EG) attended 5 one-hour
sessions, 1 per week
▪ Control group (CG) received no treatment
Sample

Result/Conclusion(s)
▪ Energy intake as a
percent of needs
significantly improved
(P < .05)
▪ Mean carbohydrate
intake (P < .01) and
mean protein intake
(P < .05) significantly
increased, approaching
estimate goals

Comments
▪ Small sample size
▪ Limited intervention
exposure

Result/Conclusion(s)
▪ EG experienced
significantly improved
nutrition knowledge,
self-efficacy (P < .05),
and the overall number
of positive dietary
changes (P < .03).

Comments
▪ Intervention favored
EG
▪ Used true-false
questionnaires, which
may not represent
accurate knowledge
values

Result/Conclusion(s)
▪ EG nutrition
knowledge increased,
compared to CG
(p < .05).

Comments
▪ Intervention favored
EG

Result/Conclusion(s)
▪ EG significantly
improved nutrition
knowledge (p=0.0008),

Comments
▪ Intervention favored
EG
▪ More than half of
8

Total of 32
athletes:
females, n=26
and males, n=6;
included 8
different teams
Duration
5 weeks

▪ Sessions consisted on lecture, group
activities, food demonstration, reward
activities, and case studies
▪ Used 3-day diet records to assess dietary
behavior change
▪ Outcome measures included nutrition
knowledge and dietary behavior change

compared to CG
▪ No significant
difference was seen in
dietary intakes of
participants

participants were female
(81%), which may
present bias
▪ Unpublished thesis

Table 2: Studies using nutrition education interventions for Division I collegiate athletes
DISCUSSION
This review compiles evidence of the effectiveness of nutrition education interventions used for
NCAA Division I collegiate athletes. Sample participants including sample size, gender and sport,
methodology variances, related outcomes, and suggestions for future research are highlighted in this
discussion.
Since the sample across all studies predominantly included only female athletes, the overall
sample composition lacks ability to generalize across all collegiate athletes of gender. This higher rate of
female participation may be related to the increase in the number of female collegiate athletes observed
over the past decade (9). As the number of female collegiate athletes rises, the nutrient needs and factors
influencing dietary intake within this population become important to study. Additionally, the use of
various sub-populations of sports teams in studies also lacks ability to generalize across all collegiate
athletes. When multiple sport teams are used in studies, it decreases means to target sport-specific athletes
in relation to knowledge and/or dietary behaviors and cannot yield valid conclusions regarding the overall
population. The use of one sports team across many Division I schools may unveil specific nutritionrelated needs for athletes based upon their sport.
Addressing discrepancies in methodology is found in Table 2. The common usage of quasiexperimental design brings with it the lack of randomization making it complicated to rule out
confounding variables and, therefore, threatening internal validity. In addition, it is difficult to determine
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conclusions of causal relationships. The majority of the studies (6 out of 9) include uncontrolled trials
lending to intrinsically weak evaluative designs, as sudden changes make it difficult to attribute observed
changes to the intervention (13). In general, uncontrolled pre- and post-test studies should not be used to
evaluate the effects of guideline implementation strategies, and the results of studies using such designs
have to be interpreted with great caution (13). Small sample size in several studies with as few as 11
participants contributes to less powerful statistical techniques used to analyze data. Thus, study samples
are not likely to represent more general populations. In this population, large n’s are hard to acquire
because Division I athletes cannot be incentivized for participating, based on NCAA regulations.
Additionally, a range of questionnaire tools were used across studies, while validity was not widely
reported. Validity is necessary for determining the effectiveness of an intervention.
Results showed that nutrition education is significantly beneficial in improving nutrition
knowledge in Division I collegiate athletes. Peer nutrition education, individualized counseling sessions,
and educational classroom lectures have shown to be effective intervention methods. Therefore, nutrition
education may be presented as a well-suited technique to improve collegiate athletes’ nutrition
knowledge. Conversely, studies presented inconsistent results as to whether nutrition education
interventions significantly improve dietary behaviors. While two studies using interactive educational
lectures found that participants failed to improve their dietary intakes even though they attended the
nutrition education intervention (5, 9), one intervention consisting of educational lectures found that
dietary habits can be positively impacted through nutrition education (22). After the intervention, one half
of the athletes replaced “junk food” snacks with healthful foods, 56% of athletes increased fruit
consumption, and 56% reported increased attention to proper nutrition intake for exercise rather than
dieting to lose weight (22). A separate intervention using individualized counseling sessions provided by
a RD saw significant increases in energy (P < .05), carbohydrate (P < .01), and protein intake (P < .05)
(29). Although four studies saw improved dietary behaviors, two did not demonstrate p-values which
lessens the strength of the evidence. Based upon current studies within collegiate athletes, nutrition
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education interventions suggest being successful in increasing nutrition knowledge however, similar
conclusions cannot be made for dietary behavior change. The relationship between knowledge and
behavior is inconsistent and it is not clear whether nutrition knowledge is a good predictor of an
individual’s behavior (5). A study conducted by Rash et al. (2008) assessed collegiate track athletes’
nutrition knowledge and dietary intakes and found that nutrition knowledge was not a primary factor
impacting dietary behaviors. While acquiring nutrition knowledge is important, the ultimate goal of
nutrition education is to improve dietary practices for lifelong success; currently, reliable suggestions for
effective nutrition education strategies for improved dietary intakes in collegiate athletes cannot be made
because of comprehensive inconclusive results. With varied outcomes across studies, preliminary
evaluations of newly developed interventions need to be reported so future research may provide stronger
outcomes.
Additionally, research should focus on the development of nutrition education tools, which are
not only effective but also relevant and easily accessible for collegiate athletes. Future interventions
should incorporate technological advances and social media networks as methods of distribution.
Considering the finite amount of time in athletes’ schedules, tailoring educational strategies to make
information easily accessible and available during their free time with minimal personal contact may be
beneficial. Collegiate athletes spend a large portion of their time traveling for competition; it may be
advantageous if nutrition information was made available to athletes via mobile technologies during this
time. For example, health-related behavior change interventions delivered by mobile telephone textmessaging have been studied and reviewed (8, 11) and have demonstrated positive results for diabetes
management (12), weight loss (14, 24), and improved dietary intake (3). Mobile technologies with
internet capability (e.g. iPhone, BlackBerry, iPod) could prove to be a useful channel for delivery of a
nutrition education intervention to Division I athletes. Social media networks, such as Twitter, provide
mediums to disseminate influential information and should be considered for future interventions.
Additionally, the effectiveness of internet-based nutrition education programs has been demonstrated in
11

Division II collegiate athletes (19). Lastly, targeting freshmen or first-year students for nutrition education
may be effective in future studies, as this population may still be adjusting to the college lifestyle and
have not yet formed their own habits. The independence that comes with the college lifestyle gives
individuals new experiences and allows them to grow into their own. Reaching out to these individuals at
an early stage with nutrition education may help shape the way they think about nutrition, ultimately
forming lifelong dietary habits.
CONCLUSIONS
Despite many differences among the existing studies, we found various nutrition education
interventions to be significantly effective in increasing nutrition knowledge among Division I collegiate
athletes. It appears that the most favorable interventions provided flexibility and convenience for
participation around athletes’ rigorous schedules. While studies suggest significant increases in nutrition
knowledge from nutrition education interventions, there are still discrepancies present within the research
regarding whether or not these interventions can significantly improve dietary behaviors of participants.
As reliable nutrition resources, such as qualified RDs, remain limited among Division I athletes, we
suggest that further research, including similar trials with improved methodology, is highly necessary.
APPLICATIONS IN SPORT
It has been well documented that nutrition can enhance athletic performance and recovery from
exercise. Currently, funding for full-time dietetic positions in athletic departments remains sparse;
therefore, science is needed to support the financial business model to place qualified RDs in the reach of
Division I collegiate athletes.
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