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INFLUENCE OF NUTRITIONAL EDUCATION ON DIETARY HABITS AND BODY COMPOSITION IN
ADOLESCENT ATHLETES

Dr. Rajith K.S
Assistant Professor, Sree Vivekananda College Kunnamkulam, Thrissur, Kerala, India
Abstract

Objective: This quasi-experimental study evaluated the effectiveness of a 10-week nutritional education program
on dietary habits and body composition among adolescent athletes. Methods: Seventy adolescent athletes (aged 13—17) were
assigned to either a nutrition education group or a control group. The intervention included weekly educational sessions
focused on sports nutrition, healthy eating, and practical meal planning. Dietary habits were assessed using a validated food
frequency questionnaire, and body composition was measured via bioelectrical impedance analysis at baseline and post-
intervention. Results: The education group demonstrated significant improvements in dietary choices, including increased
fruit and vegetable intake and reduced consumption of sugary snacks and beverages. Additionally, there was a significant
reduction in body fat percentage and an improvement in lean body mass compared to controls. Conclusion: Nutrition
education is effective in promoting healthier dietary behaviors and improving body composition in adolescent athletes.
Integrating such programs into youth sports development is recommended.

Keywords: Dietary Habits, Body Composition, Adolescent Athletes, Sports Nutrition
1. Introduction
1.1 Background

Adolescence is a critical period for growth, development, and the establishment of lifelong dietary habits. For
adolescent athletes, optimal nutrition is essential not only for supporting growth and maturation but also for enhancing
athletic performance and recovery (Desbrow et al., 2014). However, research indicates that many young athletes have
suboptimal dietary patterns, characterized by inadequate intake of fruits, vegetables, and whole grains, and excessive
consumption of processed foods, sugary beverages, and fast food (Papadaki et al., 2020).

1.2 Rationale

Poor dietary habits during adolescence can lead to unfavorable changes in body composition, such as increased
body fat and reduced lean mass, which may negatively impact athletic performance and long-term health (Slater & Phillips,
2011). Nutrition education has been identified as a promising strategy to improve dietary behaviors and body composition
in youth populations (Hoelscher et al., 2010).

1.3 Literature Review

Several studies have demonstrated the effectiveness of school- and sports-based nutrition education programs in
improving knowledge, attitudes, and dietary behaviors among adolescents (Contento et al., 2016). However, evidence
regarding the impact of such interventions on body composition, particularly in athletic populations, remains limited and
mixed (Meyer et al., 2013). Furthermore, there is a need for well-designed studies that assess both behavioral and
physiological outcomes.

1.4 Research Gap

Despite the recognized importance of nutrition for adolescent athletes, there is a paucity of research examining the
effects of structured nutrition education on both dietary habits and body composition in this group. The current study aims
to address this gap by evaluating a 10-week nutrition education intervention in adolescent athletes.
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1.5 Study Objectives and Hypotheses

Purpose: To assess the influence of a 10-week nutrition education program on dietary habits and body composition in

adolescent athletes.

Hypotheses:

1. Nutrition education will improve dietary habits, including increased intake of nutrient-dense foods and reduced

consumption of unhealthy foods.

2. Nutrition education will result in favorable changes in body composition, including reduced body fat percentage

and increased lean mass.

2. Methodology

2.1 Design

A quasi-experimental, pretest-posttest control group design was employed.

2.2 Participants
Inclusion Criteria:

i. Age 13-17 years

ii. Participation in organized sports (>3 sessions/week)

iii. Parental consent and participant assent

Exclusion Criteria:

i. Chronic illness affecting nutrition or growth

ii. Use of medications influencing body composition

iii. Previous participation in structured nutrition education within the past year

Recruitment:

Seventy adolescent athletes were recruited from local sports academies and schools. Participants were assigned to
the education or control group based on team allocation to minimize contamination.

2.3 Intervention

Nutrition Education Group:

a) Ten weekly, 60-minute sessions led by a registered dietitian
b) Topics included: sports nutrition principles, macro- and micronutrients, hydration, meal planning, label reading,

and healthy snack preparation

c) Interactive activities, group discussions, and practical demonstrations

Control Group:

a) Continued usual training and received standard health information pamphlets (no structured nutrition education)
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2.4 Outcome Measures

a) Dietary Habits: Assessed using a validated Food Frequency Questionnaire (FFQ) at baseline and post-intervention.
Key indicators included daily servings of fruits, vegetables, whole grains, and frequency of sugary snack/beverage
intake.

b) Body Composition: Measured via bioelectrical impedance analysis (BIA; InBody 720) for body fat percentage,
lean body mass, and BMI.

¢) Knowledge Assessment: Nutrition knowledge quiz administered pre- and post-intervention.

2.5 Data Collection Procedure

Assessments were conducted at baseline (week 0) and immediately post-intervention (week 10) by trained research
assistants blinded to group allocation.

2.6 Data Analysis

Data were analyzed using SPSS v27. Descriptive statistics summarized participant characteristics. ANCOVA was
used to assess between-group differences in post-intervention outcomes, controlling for baseline values. Statistical
significance was set at p <.05.

3. Results
3.1 Participant Flow and Baseline Characteristics

Of 78 athletes screened, 70 met eligibility criteria and completed baseline assessments (education: n=35; control: n=35).
Four participants (education: n=2; control: n=2) withdrew due to scheduling conflicts.

Table 1. Baseline Characteristics

Variable Education Group (n=33) Control Group (n=33) p-value
Age (years) 15.1(1.2) 15.0 (1.3) 0.78
Male (%) 55 52 0.81
BMI (kg/m?) 21.8(2.3) 21.7 (2.4) 0.92
Body Fat (%) 19.6 (4.1) 19.4 (4.3) 0.85
Lean Mass (kg) 44.2 (6.7) 44.5 (6.2) 0.88
Fruit/Vegetable Servings/day 2.1(0.8) 2.2(0.7) 0.69

Table 1 presents the baseline characteristics of participants in the Education Group (n = 33) and the Control Group
(n = 33). There were no statistically significant differences between the groups for any of the measured variables, as
indicated by p-values greater than .05 for all comparisons.
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The mean age of participants was similar between the Education Group (M = 15.1, SD = 1.2) and the Control Group (M =
15.0, SD = 1.3), p =.78. The proportion of male participants was also comparable (55% in the Education Group vs. 52% in
the Control Group, p = .81). Body mass index (BMI) was nearly identical between groups (M = 21.8, SD = 2.3 for the
Education Group; M = 21.7, SD = 2.4 for the Control Group, p = .92), as were body fat percentage (M = 19.6%, SD = 4.1
vs. M =19.4%, SD = 4.3; p = .85) and lean mass (M = 44.2 kg, SD = 6.7 vs. M = 44.5 kg, SD = 6.2; p = .88). Daily fruit
and vegetable servings were also similar between groups (M = 2.1, SD = 0.8 for the Education Group; M = 2.2, SD = 0.7
for the Control Group, p = .69).

Overall, these results indicate that the two groups were well-matched at baseline, with no significant differences in
demographic or health-related characteristics.

3.2 Adherence and Program Feedback
Attendance averaged 91% across sessions. Participants rated the sessions as “very helpful” (mean rating 4.6/5).
3.3 Dietary Habits

Table 2. Changes in Dietary Habits

Education Education p (group
Outcome (Pre) (Post) Control (Pre) Control (Post) effect)
Fruit/Vegetable
Servings/day 2.1 (0.8) 3.5(1.0) 2.2(0.7) 2.3(0.8) <.001
Sugary Snacks 52(2.1) 2.7 (1.4) 5.1 (2.0) 5.0 (2.2) <.001
(times/week) B B B T '
Sugar-Sweetened
Beverages/wk. 4.8 (1.9) 2.1(1.2) 4.7 (2.0) 4.6 (2.1) <.001
Whole Grain
Servings/day 1.3 (0.6) 2.2(0.7) 1.2 (0.5) 1.2 (0.6) <.001

Interpretation of Table 2: Changes in Dietary Habits

Table 2 summarizes the changes in dietary habits for participants in both the Education and Control groups from
pre- to post-intervention. There were significant group effects for all measured dietary outcomes (all p-values < .001).

Specifically, participants in the Education group showed a substantial increase in fruit and vegetable servings per day, rising
from a mean of 2.1 (SD = 0.8) at baseline to 3.5 (SD = 1.0) post-intervention. In contrast, the Control group showed only a
minimal increase (from M =2.2, SD =0.7 to M =2.3, SD = 0.8).

Similarly, the frequency of sugary snack consumption in the Education group decreased markedly, from 5.2 (SD = 2.1)
times per week pre-intervention to 2.7 (SD = 1.4) times per week post-intervention. The Control group showed virtually no
change (M = 5.1, SD = 2.0 pre; M = 5.0, SD = 2.2 post).
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Sugar-sweetened beverage intake also declined significantly in the Education group, from 4.8 (SD =1.9) to 2.1 (SD =1.2)
times per week, while the Control group remained unchanged (M =4.7, SD =2.0 pre; M = 4.6, SD = 2.1 post).

Lastly, whole grain servings per day increased in the Education group (from M = 1.3, SD = 0.6 to M = 2.2, SD = 0.7),
whereas the Control group did not show any meaningful change (M = 1.2, SD = 0.5 pre; M = 1.2, SD = 0.6 post).

Overall, these results indicate that the educational intervention was effective in improving dietary habits, as evidenced by
increased fruit, vegetable, and whole grain intake, and decreased consumption of sugary snacks and beverages, compared
to the control group.

Changes in Dietary Habits
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Education Group Education Group Control Group Pre Control Group
Pre test Posttest test Posttest
B Fruit/Vegetable Servings/day 2.1 3.5 2.2 2.3
M Sugary Snacks (times/week) 5.2 2.7 5.1 5
Sugar-Sweetened Beverages/wk 4.8 2.1 5.1 5
® Whole Grain Servings/day 1.3 2.2 1.2 1.2

Figure 1: Bar Graph Showing Changes in Dietary Habits: Pretest and Posttest Mean Scores.
3.4 Body Composition

Table 3. Body Composition Outcomes

Outcome Education (Pre) | Education (Post) | Control (Pre) | Control (Post) | p (group
effect)

Body Fat (%) 19.6 (4.1) 17.2 (3.8) 19.4 (4.3) 19.2 (4.4) 0.004

Lean Mass (kg) 44.2 (6.7) 45.8 (6.9) 44.5(6.2) 44.6 (6.4) 0.02

BMI (kg/m?) 21.8(2.3) 21.7 (2.2) 21.7 (2.4) 21.8 (2.3) 0.61
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Interpretation of Table 3: Body Composition Outcomes

Table 3 presents changes in body composition outcomes for the Education and Control groups from pre- to post-
intervention. Significant group effects were observed for body fat percentage and lean mass, while no significant difference
was found for BML

Specifically, participants in the Education group exhibited a significant reduction in body fat percentage, decreasing from a
mean of 19.6% (SD = 4.1) at baseline to 17.2% (SD = 3.8) post-intervention. In contrast, the Control group showed only a
minimal decrease (from M = 19.4%, SD = 4.3 to M = 19.2%, SD = 4.4), with a significant group effect (p = .004).

Lean mass increased in the Education group, from 44.2 kg (SD = 6.7) pre-intervention to 45.8 kg (SD = 6.9) post-
intervention. The Control group showed virtually no change in lean mass (M = 44.5 kg, SD = 6.2 pre; M = 44.6 kg, SD =
6.4 post), and the group effect was statistically significant (p = .02).

BMI remained stable in both groups over the course of the intervention (Education group: M = 21.8, SD = 2.3 pre; M =
21.7, SD = 2.2 post; Control group: M =21.7, SD = 2.4 pre; M = 21.8, SD = 2.3 post), with no significant group effect (p =
.61).

Overall, these findings suggest that the educational intervention led to favorable changes in body composition, specifically

reducing body fat percentage and increasing lean mass, without significantly affecting BMI compared to the control group.

Body Composition
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Education Group Education Group Control Group Pre Control Group
Pre test Posttest test Posttest
W Body Fat % 19.6 17.2 194 19.2
M Lean Mass 44.2 45.8 44.5 44.6
BMI 21.8 21.7 21.7 21.8

Figure 2: Bar Graph Showing Body Composition: Pretest and Posttest Mean Scores.
3.5 Nutrition Knowledge

The education group showed a significant increase in nutrition knowledge scores (mean improvement: +4.2 points,
p <.001), while no change was observed in the control group.
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4. Interpretation

The 10-week nutrition education program resulted in significant improvements in dietary habits, including increased
fruit, vegetable, and whole grain intake, and reduced consumption of sugary snacks and beverages. These behavioral
changes were accompanied by a significant reduction in body fat percentage and an increase in lean mass, indicating
favorable changes in body composition. The absence of significant BMI changes suggests that improvements were primarily
due to compositional shifts rather than weight loss.

5. Discussion
5.1 Main Findings in Context

This study demonstrates that structured nutrition education can effectively improve both dietary behaviors and body
composition in adolescent athletes. The findings are consistent with previous research indicating that nutrition education
enhances knowledge, attitudes, and eating patterns among youth (Contento et al., 2016; Hoelscher et al., 2010). Notably,

the observed reduction in body fat percentage and increase in lean mass are particularly relevant for athletic performance
and health.

5.2 Mechanisms

The improvements in body composition are likely mediated by healthier food choices, reduced intake of energy-
dense, nutrient-poor foods, and increased consumption of nutrient-dense foods that support muscle growth and recovery.
Enhanced nutrition knowledge and practical skills likely contributed to sustained behavior change.

5.3 Practical and Policy Implications

1. Sports Programs: Incorporating nutrition education into youth sports curricula can optimize athlete development
and performance.

2. Schools: School-based interventions can reach a large number of adolescents and reinforce healthy habits.

3. Policy: Policymakers should support the integration of evidence-based nutrition education in sports and educational
settings.

5.4 Strengths and Limitations
Strengths:

a) Quasi-experimental design with control group
b) Use of validated assessment tools
¢) High program adherence and participant satisfaction

Limitations:

a) Non-randomized group assignment may introduce selection bias
b) Short intervention and follow-up period; long-term sustainability unknown
¢) Reliance on self-reported dietary data

5.5 Future Directions
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Future studies should:

a) Employ randomized controlled designs
b) Assess long-term maintenance of dietary and body composition changes
¢) Explore the impact of parental involvement and digital education tools

6. Conclusion

A 10-week nutrition education program significantly improved dietary habits and body composition among
adolescent athletes. These results support the integration of nutrition education into youth athlete development programs to
promote health and optimize performance.

7. Acknowledgment

The authors thank the participating athletes, coaches, parents, and the university’s Department of Nutrition and
Dietetics for their support.

References

1. Bazzocchi, A., Gazzotti, S., Santarpia, L., Madeddu, C., Petroni, M. L., & Aparisi Gomez, M. P. (2022). Editorial:
Importance of body composition analysis in clinical nutrition. Front Nutr, 9, 1080636.
https://doi.org/10.3389/fnut.2022.1080636

2. Contento, I. R., et al. (2016). Nutrition education: Linking research, theory, and practice (3rd ed.). Jones & Bartlett
Learning.

3. Desbrow, B., et al. (2014). Sports nutrition for adolescent athletes. Nutrition Today, 49(5), 223-
231. https://doi.org/10.1097/NT.0000000000000051

4. Duran, R., Marakoglu, K., Vatansev, H., Kizmaz, M., Saracligil, B., Aybatti, E., Demirci, V., & Kebapcilar, L. (2023).
Evaluation of the Relationship between Medical Nutrition Treatment, Pentraxin-3, Hscrp and Body Composition
Analysis in Type 2 Diabetic Patients. Acta Endocrinol (Buchar), 19(2), 169-177. https://doi.org/10.4183/aeb.2023.169

5. Eglseer, D., Traxler, M., Embacher, S., Reiter, L., Schoufour, J. D., Weijs, P. J. M., Voortman, T., Boirie, Y., Cruz-
Jentoft, A., Bauer, S., & consortium, S.-N. (2023). Nutrition and Exercise Interventions to Improve Body Composition
for Persons with Overweight or Obesity Near Retirement Age: A Systematic Review and Network Meta-Analysis of
Randomized Controlled Trials. Adv Nutr, 14(3), 516-538. https://doi.org/10.1016/j.advnut.2023.04.001

6. Hoelscher, D. M., et al. (2010). School-based health education programs can be effective on body composition and
dietary habits in children and adolescents. Journal of the American Dietetic Association, 110(2), 240-246.

7. Kujawska, A., Lopez Sanchez, G. F., Hoti, F., Kujawski, S., Zalewski, P., & Kedziora-Kornatowska, K. (2023).
Relationship of the Behavior of Older Participants with Body Composition Change: Results of the Second Wave of the
Cognition of Older People, Education, Recreational Activities, Nutrition, Comorbidities, and Functional Capacity
Studies (COPERNICUS). Nutrients, 15(8). https://doi.org/10.3390/nu15081834

8. Larnkjaer, A., Lewis, J. I, Hilario Christensen, S., Molgaard, C., & Michaelsen, K. F. (2023). Early Nutrition and Its
Effect on Growth, Body Composition, and Later Obesity. World Rev Nutr Diet, 126, 140-155.
https://doi.org/10.1159/000527948

9. Li, J., Zhang, Z., Zhang, C., Zhu, Q., Zhao, J., Zong, H., Deng, Q., Zheng, J., Wu, E., Wu, R., Tang, T., Zhang, Y.,
Dong, Q., Li, Y., Wang, J., Yang, L., Qiu, S., Shen, B., & Wei, Q. (2023). Association Between Urinary Bisphenols
and Body Composition Among American Adults: Cross-Sectional National Health and Nutrition Examination Survey
Study. JMIR Public Health Surveill, 9, €49652. https://doi.org/10.2196/49652

175



N FSsIRE o e RS S R

SRA
JIF 777777777 ISSN:2277-7881; Impact FacTor :8.017(2023); IC VALwe:5.16; ISI VaLue:2.286
E E Peer Reviewed and Refereed Journal: VOLUME: 12, ISSUE:4(1), June: 2023
(l ) Online Copy of Article Publication Available (2023 Issues)
v \\\, “// = Scopus Review ID: AZB96D3ACF3FEAZA
Cover Page e Article Received: 2™ June 2023

Publication Date:30™ June 2023

DOI: http://ijmer.in.d0i./2023/12.06.20.1.2.6 Publisher: Sucharitha Publication, India
www.ijmer.in Digital Certificate of Publication: www.ijmer.in/pdf/e-CertificateofPublication-IJMER.pdf
10. Magee, M. K., Jones, M. T., Fields, J. B., Kresta, J., Khurelbaatar, C., Dodge, C., Merfeld, B., Ambrosius, A., Carpenter,

11.

12.

13.

14.

15.

16.

17.

18.

M., & Jagim, A. R. (2023). Body Composition, Energy Availability, Risk of Eating Disorder, and Sport Nutrition
Knowledge in Young Athletes. Nutrients, 15(6). https://doi.org/10.3390/nul15061502

Methenitis, S., Papadopoulou, S. K., Panayiotou, G., Kaprara, A., Hatzitolios, A., Skepastianos, P., Karali, K., &
Feidantsis, K. (2023). Nutrition, body composition and physical activity have differential impact on the determination
of lipidemic blood profiles between young females with different blood cholesterol concentrations. Obes Res Clin Pract,
17(1), 25-33. https://doi.org/10.1016/j.0orcp.2023.01.003

Meyer, F., et al. (2013). Nutrition education for young athletes: A systematic review. Journal of Sports Sciences, 31(13),
1439-1450.

Morgado, M. C., Sousa, M., Coelho, A. B., Vale, S., Costa, J. A., & Seabra, A. (2023). Effects of "Football and Nutrition
for Health" program on body composition, physical fitness, eating behaviours, nutritional knowledge, and psychological
status among 7 to 10 years school children. Front Pediatr, 11, 1251053. https://doi.org/10.3389/fped.2023.1251053
Papadaki, A., et al. (2020). Dietary patterns and their association with body composition in adolescent
athletes. Nutrients, 12(4), 1123.

Shim, J. G., Ryu, K. H., Cho, E. A., Ahn, J. H., Park, J., Lee, H. W., Kang, S., Han, S. Y., & Lee, S. H. (2023).
Association between body composition and chronic low back pain in Korean adults aged over 50 years: The Korea
National Health and Nutrition Examination Survey (KNHANES) 2010-2011. Med Princ Pract, 32(4-5), 281-287.
https://doi.org/10.1159/000533354

Slater, G., & Phillips, S. M. (2011). Nutrition guidelines for strength sports: Sprinting, weightlifting, throwing events,
and bodybuilding. Journal of Sports Sciences, 29(S1), S67-S77.

Svensson, K., Gennings, C., Hagenas, L., Wolk, A., Hakansson, N., Wikstrom, S., & Bornehag, C. G. (2023). Maternal
nutrition during mid-pregnancy and children's body composition at 7 years of age in the SELMA study. Br J Nutr,
130(11), 1982-1992. https://doi.org/10.1017/S0007114523000983

Yanchis, D., So, S., Patterson, C., Belza, C., Garofalo, E., Wong-Sterling, S., Silva, C., Avitzur, Y., Wales, P. W., Hulst,
J. M., Kong, D., Xu, L., Li, Y., & Courtney-Martin, G. (2023). Body Composition and Physical Activity in Pediatric
Intestinal Failure On and Off Parenteral Nutrition. J Pediatr Gastroenterol Nutr, 77(4), 558-564.
https://doi.org/10.1097/MPG.0000000000003884

176



