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Abstract

Introduction: There is a lack of research on how parental involvement in an
adolescent athlete’s sports nutrition program can impact an athlete’s adherence to
nutrition related goals. Thus, this investigation aimed to examine the difference in the
Published:  April 26, high school football athlete’s adherence to self-identified dietary goals in relation to
2023 parental involvement in the program.

Methods: A total of 25 high school football athletes and 25 parents participated in a
six week-long WAVE sports nutrition education program. 64% of participants
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under the Creative Results: There were significant changes in parents' sports nutrition knowledge scores
Commons  Attribution from initial to the 12-weck follow up (p<<0.001) The parents’ self-efficacy around
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week follow up (p=0.004). No significant difference was found between parent’s
attendance and the athlete’s adherence to long-term goals.

Conclusions: The increase in parent's overall sports nutrition knowledge and self-
efficacy around preparing and cooking healthy foods did not significantly affect

athlete’s adherence to their self-identified goals
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Introduction
Adolescent athletes participating in various sports typically train and compete at a
level that requires special dietary considerations and a heightened understanding of
nutrition knowledge.! Higher nutrition knowledge in high school students is
generally associated with healthier dietary intake.2? However, similar to the general population, high school athletes
have low or limited nutrition knowledge and suboptimal diets.>*° Student athletes obtain nutrition information from
a variety of sources, including the internet, social media, coaches, family members, peers, health care professionals,
and magazines. Ultimately, the knowledge obtained from these sources along with other factors like taste, convenience,
food availability, cost, and advertising affect the dietary choices adolescent athletes make.!? Interventions aimed at
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increasing nutrition knowledge have the potential to improve dietary intake in student athletes, leading to improved
overall health and enhanced performance in sports.!!

According to the Centers for Disease Control and Prevention (CDC) Explore Youth Risk Behavior Survey, 57.4% of
high school students in the United States played at least one sport in 2019.12 Sport training can lead to nutrition-related
problems during adolescence due to the increased need for energy and nutrients to support rapid growth and hormone
changes. While some athletes do have adequate dietary intake to support both growth and athletic performance, many
do not meet their energy requitements, putting them at an increased risk of developing deficiencies.”> Other concerns
regarding the dietary intake of this populations include improper use of supplemental nutrition, and a general lack of
knowledge of energy expenditure and the roles macro- and micronutrients play in athletic performance.>8

Multiple sports nutrition education interventions for adolescent athletes have been conducted based on WAVE~
Ripples for Change: Obesity Prevention in Active Youth (WAVE). The pilot study included an after-school classroom
based program consisting of seven sport nutrition lessons (30 to 45 minutes each) as well as three consumer sciences
“life-skill” workshops that included grocery shopping, cooking, and gardening.**!-13WAVE uses the students’ interest
in athletics to engage them in topics related to sports nutrition and general healthy eating; the skills and knowledge
obtained from the program are helpful throughout the lifespan for promoting healthy activity and dietary behaviors.!3
Common outcomes evaluated in sports nutrition education interventions are improvements in nutrition knowledge,
goal attainment/behavior change, changes in diet quality, and body composition. Previous studies conducted with
WAVE showed an 8% to 10% increase in the athletes’ nutrition knowledge scores, however, dietary behaviors did not
significantly change.!? This illustrates that while nutrition knowledge is a critical factor in promoting positive dietary
changes, developing nutrition-related skills and positive sport-nutrition attitudes and behaviors are also key.?

Adolescent athletes’ dietary habits are influenced by parents’ knowledge on nutrition and their socioeconomic status
which are both key factors in determining what foods they are choosing to feed their families.!4!>1617 Studies show
parental nutrition knowledge can lead to an increase in healthy diet choices and practices of adolescent athletes, as
many depend on parents for providing meals at this age.!”-!8 Parental influence contributes to the subjective norms and
perceived behavioral control for adolescent athletes due to the parents’ own nutrition-related beliefs and attitudes and
the home food environment they cteate for their adolescent athlete. Goals can be seen as mental representations of
behavioral intention as they identify desired outcomes; furthermore, the goal setting process requires consideration of
motivations for, influences on, and batriers to goal attainment which can influence intention.!? Battiers to achieving
goals can be identified within each of the factors (attitudes, subjective norms, and perceived behavioral control) that
influence behavioral intention. Therefore, exploring barriers during goal setting and identifying strategies to overcome
these barriers as well as including parents in the intervention are essential in creating actionable and specific goals that
elicit behavioral intention and change.!®

This pilot study was designed to test the hypothesis that athletes whose parents were highly involved in the sports
nutrition education program will have a higher rate of adherence to their self-identified goals. The purpose of this pilot
study was to determine the impact on adolescent athletes’ sports nutrition knowledge, diet quality, and body
composition with the implementation of a sports nutrition education program that incorporated goal setting and
patental participation to address athletes' attitudes, subjective norms, and perceived batriers to behavior change.

Methods

Study Design

This research was a quasi-experimental design with a convenience sample of adolescent football players attending a
private high school in a metropolitan city in the Midwestern U.S. Pre- and post-measures of sports nutrition knowledge,
diet quality, and body composition were collected prior to and after a sports nutrition education intervention. Goals
were set by athletes after each of the six lessons; attainment of goals was assessed at the conclusion of the intervention
and at 12 weeks post-intervention. Further, parent sports nutrition knowledge, self-efficacy and diet quality was
measured prior to and after the intervention.

Participants and Recruitment

Participants were recruited by convenience sampling from the private high school football team who meet inclusion
criteria. This criterion includes 14-19 years old, currently a member of the high school football team, living with a
patent/legal guardian, and proficient in English. One patent of each adolescent, proficient in English, was also
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recruited via convenience sampling. No steps were taken to recruit a specific parent as general attendance was the main
priority. Informed consent was given to the parents of each athlete under the age of 18 who have given verbal assent.
Those 18 and older signed their own informed consent form. This study was approved by the University of Dayton
(UD) Institutional Review Board.

Protocol

Pre- and post-testing were taken at a Midwestern, mid-sized private university in the Spring of 2022. Sports Nutrition
Education classes took place in a private high school in Dayton, Ohio. The WAVE Sport Nutrition Curriculum, created
by Oregon State University, was used for this intervention. This was delivered by graduate dietetics students from the
University to the private high school football athletes. The primary researchers modified the original WAVE program,
previously developed for soccer players, to a program specific for football players’ nutritional needs in the Fall of 2021.
The modified intervention included six 30—45-minute education sessions, one per week, over the span of six weeks.
Each session focused on one specific topic: hydration, pre-exercise nutrition, during-exercise nutrition, recovery
nutrition, body composition and staying well, and eating well while dining out. The sessions were taught via
informational PowerPoint presentations, handouts, and group discussions. During each session, athletes were given a
goal form with three recommended nutritional practices pertaining to that week’s topic. Participants chose one sport
nutrition related goal each session from the predetermined options based on the session topics or self-selected a goal.
For each predetermined set of goals, sports nutrition educators developed a selection of barriers that could be identified
as attitude-related barriers, barriers due to subjective norms, or lack of behavioral control. For example, a participant
with a selected goal of “Drink at least 12 cups of water per day” may identify an attitude-related barrier: “I don’t like
the taste of plain water.” Participants were also able to self-identify barriers to achieving goals.

Athletes were asked to have each session’s goal form reviewed and signed by a parent or legal guardian and returned
to the researchers the following week. If a player failed to return the sheet, they had until the end of the six sessions
to return the six signed goal sheets to the researchers.

Bod Pod measurements were taken of the participants who enrolled at baseline and 12-week post-intervention as an
incentive. A Bod Pod uses air displacement plethysmogtaphy as a tool to measure body composition.?’ Participants
were asked to follow Bod Pod protocol such as fasting and wearing proper attire to obtain the most accurate results.
The athletes also completed a sport nutrition knowledge questionnaire and food frequency questionnaire to determine
dietary quality at baseline, 6-week and 12-weeks post-intervention. At both the initial Bod Pod measurement (baseline)
and the post Bod Pod measurement (12-week post-intervention), parents were asked to join their student athletes to
complete three different questionnaires based on dietary intake, self-efficacy, and sports nutrition knowledge. At the
first measurements, the research team explained to parents their role throughout the WAVE intervention: to sign and
complete weekly goal sheets with their athletes for them to turn back into the graduate students to keep track of
parental involvement and goal adherence.

Description of Instruments

1. Sports Nutrition Knowledge
A-NSKQ: The Abridged Nutrition for Sport Knowledge Questionnaire was a validated tool to assess general sports
related nutrition knowledge.?! This questionnaire was distributed to both athletes and parents at baseline and at the 12
week follow up. It contained 35 multiple choice questions on topics related to nutrition recommended for sports
performance. Scores were calculated as a percentage of correct answers divided by total questions (each question was
worth 1 point out of 35 possible points/questions). A higher score was more favorable.

2. Self-efficacy
A validated questionnaire was distributed to parents at baseline and at the 12-week follow-up to determine if self-
efficacy around choosing and preparing healthy food options had increased for the parents after delivery of the
intervention. The questionnaire contained 20 ranking questions surrounding self-efficacy of making healthy food
choices, meal planning, and cooking. The participants ranked their agreeance of each of the 20 statements, determining
confidence around these healthy practices, as strongly disagree, disagree, agree, and strongly agree. The scores of these
rankings were 0-3 points, respectively. There were 80 points available, the higher the score, the higher the parents’ self-
efficacy of performing healthy food practices.??

3. Diet Quality
Fruit/Vegetable/Fiber Screener: This validated web-based questionnaire? was distributed to both athletes and patents
on paper at baseline and at the 12 week follow up to determine if fruit, vegetable, and fiber intake had increased for
either group after delivery of the intervention. This questionnaire contained 10 rating questions on how often per week
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the participants consume certain types of fruits, vegetables, and fiber. For each question, participants were asked to
rank their total consumption as “less than once per week,” “about once per week,” “2-3 times per week,” “4—6 times
per week,” “every day,” and “2 or more times per day.” There were 50 total points; the higher the score, the higher
the diet quality in relation to eating fruits, vegetables, and fiber.
Carbohydrate screener: This validated tool?* was distributed to both athletes and parents at baseline and to athletes at
the 12 week follow-up to determine carbohydrate intake from baseline to 12-weeks. The questionnaire included 14
carbohydrate-containing foods. Participants confirmed if they consumed them regularly on a weekly basis. Each “yes”
response was scored as one point; the higher the score out of 15 points, the higher the participant’s carbohydrate
consumption.

4. Goal Adberence
Goal Form: One form was given at each session with three recommended nutrition practices regarding that week’s
topic (six total forms). During the session, athletes filled out this form indicating which goal they chose, any barriers
to accomplishing the goal, and ways to overcome those barriers. This sheet was reviewed and signed by parents.
Evaluation of Nutrition Goal Sheet: Goal adherence was assessed after the six-week intervention, and at the 12-week
follow-up. At these times, participants were given a questionnaire to assess overall goal adherence by indicating for
each goal whether the participant “never met,” “usually did not meet,” “sometimes met,” “usually met,” or “always
met” that goal. Scoring for each category was 0, 1, 2, 3, 4, respectively. There were 26 total points; the higher the score,
the higher the goal adherence. Overall goal adherence was scored as a percentage of the athletes” combined points
divided by the total possible points.

5. Parental Participation
Parent participation was grouped into one of two categories: high or low. High parent participation was defined as an
athlete returning 2 or more signed goal sheets to the researchers. Low participation was defined as an athlete returning
<2 goal sheets signed by their parents.

2 <« EEINTS

Data Analysis

Descriptive statistics including frequencies, means, and standard deviations were used to analyze data and participant
responses including demographic information, nutrition knowledge, fat free body mass percentage, goal attainment,
and diet quality. Pre- and post-tests for those that completed both the baseline, six-week, and 12-week measures were
reported to examine a change in athletes’ initial and post-intervention nutrition knowledge, body composition, and/ot
diet quality. Average initial and 12-month parental nutrition knowledge, diet quality, and self-efficacy scores were
reported. A Wilcoxon signed-rank test was used to determine changes from initial to 6-week and initial to 12-week
scores. A Wilcoxon signed-rank test was used to analyze differences between the parents’ sports nutrition knowledge
scores and self-efficacy scores from initial assessment to the 12-week post assessments. A Mann-Whitney test was run
to determine if the scores on the self-identified goal sheets returned were different between those who had high parent
attendance vs. low parent attendance.

Results

For the athletes, there were 24 males (96%) and one female (4%); 52% played offensive back or receiver positions and
48% were defensive/offensive linemen, kicker or defensive backs. The mean age of athlete patticipants was 15.92
(£1.206) years and BMI was 28.56 (SD: 8.27). For BMI and nutrition knowledge, there were no differences across BMI
categories in relation to nutrition knowledge. Of the participants 40% had a BMI <25, 24% were between 25-30 and
36% were >30. Table 1 provides the average athlete scores for sport nutrition knowledge, body composition and diet
quality. For initial to 6-week there was a significant increase in nutrition knowledge and carbohydrate intake. However,
there were no significant changes observed from initial to 12-week. Mean goal attainment scores at both 6- and 12-
week intervals was 16 points (67% goal attainment).

Parents’ overall attendance, goals, self-efficacy, knowledge and diet quality

Table 2 provides descriptive statistics of the parents' overall attendance, number of completed goal sheets, initial and
post 12-week dietary intake, sports nutrition knowledge, and self-efficacy scores. Parent knowledge scores significantly
increased from initial (13.27 & 3.35) to the 12-week follow up (16.09 * 3.67; p=0.018). The parent’s self-efficacy around
choosing and preparing healthy food options also significantly increased from initial (42.27 £ 6.95) to 12-week follow
up (51.47 £ 9.01; p=0.004). There was an improvement in dietary scotes from initial (13.38 £ 5.65) to 12-weck follow
up (14.38 £ 4.35) but it was not significant. There was no significant difference in goal sheets completed between
athletes with high parental attendance vs. those who had low parental attendance (p=0.51).
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Table 1. Athlete’s Sport Nutrition Knowledge, Body Composition, and Diet Quality

Baseline (N=25) 6-week post- 12 week post-
intervention intervention
N Mean SD) N Baselin ~ 6- P N Baselin  12- P
e week e week
Mean Mean Mean Mean
SD)  (SD) SD) (D)
Sport Nutrition 25 14.64 (4.30) 9 13.22 21.56(9.2<01 12 14.50 15.42 .38
Knowledge (SNK) (4.41) 9 (5.18) (3.95)
Fat Free Body Mass 25 81.34 (12.98) N/A N/A N/A 16 81.10 81.86 4
(FEM) % (13.16)  (13.54)

Diet Quality Score 25  11.83 (6.73) 10 12.10 1220 .97 15 11.00 10.93 93

(6.02) (6.84) (5.95) (7.08)
Carbohydrate Intake 23 2.80 15 3.33 480+ .01 15 2.73 2.33 .52
(2.33) (2.23) (2.48 (1.87) (1.76)
)
*p<.05
Table 2. Parent attendance, dietary quality, sports nutrition knowledge, and self-efficacy scores
N  Mean (SD)
Parent Attendance 25 1.1(1.3)
Completed Goal Sheet 25 28 (2.1)
Parent Knowledge (Initial) 18 13.4 (4.7)
Parent Knowledge (Post 12-week) 16 15.9 (3.4)
Parent Diet (Initial) 21 149 (9.3)
Parent Diet (Post 12-week) 15 147 (4.1)
Parent Self-efficacy (Initial) 23 428 (7.5
Parent Self-efficacy (Post 12-week) 16 52.0 (9.0)
I = Initial session, P = Post 12-week session
Discussion

Previous research shows that interventions to increase the nutrition knowledge of student athletes can improve their
dietary intake which could subsequently have a positive effect on their health and sport performance.!” Interventions
conducted based on the WAVE program improved athletes’ nutrition knowledge by as much as ten percent, however,
participants’ dietary behaviors did not significantly change.?® Programs that develop nutrition-related skills, encourage
positive sport-nutrition attitudes, and incorporate decision-making theories tend to have successful outcomes in
improving nutrition knowledge and eliciting behavior change in athletes.®!4

The objective of this pilot study was to determine the efficacy of the modified WAVE sports nutrition education
program for high school football with the incorporation of goal setting. This combination was examined by evaluating
the pre-intervention and post-intervention mean differences in nutrition knowledge, dietary quality, body composition
and goal adherence. The feasibility and efficacy of the WAVE program has been evaluated and reported previously in
other sport modalities without the inclusion of goal setting. %1113
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Past studies have shown that an athlete’s eating patterns and food choices are reflected proportionally to a parent’s
nutrition knowledge.!¢ A study by K. Van der Host explains that parental practices influence their adolescent’s dietary
behavior, whereas parents who qualified as having ‘sufficient nutrition knowledge’ were more likely to give their
athletes 4-5 meals a day and avoided providing them with unhealthy snacks throughout the day.!6-2¢

Involving parents in sports nutrition programs can help patrents increase their overall self-efficacy to include proper
nutrition practices into their daily routine. These practices can then have positive effects on the athletes, as research
shows that adolescent athletes’ nutrition-related behaviors and food choices are heavily influenced by parents’ nutrition
habits and knowledge. %2520

When the WAVE program was pilot tested over a two-year period with soccer players, nutrition knowledge increased;
however, diet quality did not change long-term.!3 In the current study, overall parental and athlete knowledge increased,
and parents’ self-efficacy increased; however, no improvements to athlete or parent dietary intake were observed. The
inclusion of parents with goal setting activities to address subjective norms and perceived behavior change did not
elicit changes in dietary behavior. This study does support the complexity of dietary behavior change and, therefore,
the need to first assess the factors influencing athletes’ dietary behavior for future interventions.

Limitations of this research include the small study size consisting of a convenience sample from one high school
which increases potential for bias. Next, participant drop-out and non-completion rates were high, possibly related to
the timing of the intervention sessions and number of participants with commitments to other athletic activities.
Nonresponse error also occurred when participants (both athletes and parents) failed to complete all of the given
questionnaires. Lastly, the entire program lasted just six weeks and did not address the barriers that influence the
athletes’ food choices.

Conclusions

This pilot helped determine that a high school athlete’s food choice will not improve only with interventions aimed at
improving the athlete’s and parent’s nutrition knowledge and self-efficacy. The incorporation of goal setting did not
address barriers to goal achievement such as attitudes, subjective norms, and perceived behavioral control. This study
reveals the need for further research investigating additional influences in athlete food choices.

Interventions should first assess the influencing factors of dietary behavior with athletes. Next, one should consider
other modalities of education such as mobile applications, workshops, and immersive activities to reach the busy
athletes. Lastly, future studies should include the WAVE-based program along with education regarding influences in
food choices. Research can then utilize models for behavior change with goal-setting to effectively improve diet quality,
sports nutrition related behaviors, and body composition.
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