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Abstract

The long-term effects of sugar consumption on athletic performance remain a subject of growing interest
among researchers, as athletes seek to optimize their nutrition for improved performance and recovery.
Excessive sugar intake has been linked to negative health outcomes, including insulin resistance, weight gain,
and impaired metabolic function. This paper investigates the long-term effects of sugar consumption on
athletic performance, focusing on endurance, strength, agility, recovery, and overall metabolic health. A
longitudinal study with 12-month duration was conducted, involving 60 amateur athletes who were divided
into three groups based on their sugar intake: high, moderate, and low. Performance measures, including
reaction time, endurance, strength, and body composition, were assessed at baseline, 6 months, and 12 months.
The results suggest that while moderate sugar intake supports performance by replenishing glycogen stores
and aiding recovery, excessive consumption leads to decreased performance, particularly in endurance and
recovery, due to negative metabolic effects. This research highlights the importance of balanced sugar intake
for athletes and provides evidence for more informed dietary recommendations in sports nutrition.

Introduction

Sugar is a major component of the modern diet, providing a quick and easily accessible source of energy.
In the context of athletic performance, carbohydrates, including sugars, are often utilized by athletes to fuel
training and competition. However, the long-term effects of sugar consumption on performance remain
unclear, particularly concerning the balance between the benefits of carbohydrate loading and the detrimental
effects of chronic high sugar intake.

Athletes commonly consume high-glycemic foods or sugar-rich drinks to restore glycogen stores during
or after exercise, but there is concern that overconsumption of sugars, particularly refined sugars, may lead to
detrimental metabolic changes, including insulin resistance, increased body fat, and impaired recovery. Long-
term excessive sugar intake could thus impair athletic performance, particularly in endurance events, which
rely on efficient glucose utilization.
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Previous studies have investigated the short-term effects of sugar on performance (e.g., during exercise
bouts or recovery), but there is a lack of research examining the long-term impact of habitual sugar
consumption on key aspects of athletic performance. This study aims to fill this gap by exploring how different
levels of sugar intake over the course of a year affect endurance, strength, agility, and metabolic health in
athletes.

Methods
Study Design

This study employed a longitudinal, randomized controlled trial (RCT) to assess the long-term effects of
sugar consumption on athletic performance. Participants were assigned to one of three groups based on their
daily sugar intake:

1. High Sugar Group (HS): 100-150 grams of sugar per day (primarily from refined sources).

2. Moderate Sugar Group (MS): 50-75 grams of sugar per day (balanced with complex carbohydrates).

3. Low Sugar Group (LS): < 25 grams of sugar per day (minimal refined sugar intake, focusing on low
glycemic foods).

The study lasted for 12 months, with performance and health assessments conducted at baseline, 6 months,
and 12 months.

Participants

Sixty amateur athletes (30 males and 30 females, aged 18-30 years) were recruited for the study.
Participants had at least one year of regular athletic training experience, and they were not elite-level athletes.
The inclusion criteria were that participants were free from metabolic disorders (e.g., diabetes) and had no
known allergies or contraindications to high-sugar diets.

Procedures

At the baseline, participants underwent a series of tests to assess their initial performance and metabolic health.
These included:

Endurance: VO2 max test and time-to-exhaustion cycling test.

Strength: 1-repetition maximum (1RM) for squats-and bench press.

Agility: T-test and Illinois agility test.

Reaction Time: A computerized test measuring the speed of response to visual stimuli.

Metabolic Health: Fasting blood glucose, insulin sensitivity (HOMA-IR), and body composition
analysis using Dual-Energy X-ray Absorptiometry (DEXA).

agrwOdE

Participants were monitored regularly, and dietary intake was assessed using 24-hour food recalls every
month. Adherence to the diet was verified by monthly blood glucose tests and urine ketone monitoring.

Statistical Analysis

Data were analysed using repeated measures ANOVA to compare performance and metabolic health
metrics across the three groups at each time point (baseline, 6 months, 12 months). Post-hoc analysis was
performed using Tukey’s HSD test to identify group differences. Cohen's d was calculated to assess the effect
size of differences observed between the groups.
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Results
Performance Measures

o Endurance: Both the moderate and low sugar groups showed significant improvements in VO2 max
and endurance performance (measured by time to exhaustion) at the 6-month and 12-month marks.
The high sugar group, on the other hand, showed a decline in endurance, with significantly lower VO2
max scores and shorter time-to-exhaustion at both follow-up points compared to the moderate and low
sugar groups (p < 0.05).

o Strength: The moderate sugar group experienced the greatest increase in strength, particularly in squat
performance (p < 0.05). The high sugar group showed no significant improvements in strength, and in
fact, some athletes reported difficulty with recovery post-strength training.

o Agility: The low sugar group demonstrated the most significant improvements in agility, with faster
times in the Illinois agility test (p < 0.05). The high sugar group showed slower times, suggesting
impaired agility due to reduced metabolic efficiency.

o Reaction Time: Participants in the low sugar group showed improvements in reaction time (p < 0.05),
while the high sugar group experienced delays in decision-making, particularly in the final stages of
the study.

Metabolic Health

e Body Composition: The low and moderate sugar groups showed improvements in body composition,
with reduced body fat percentage and maintained lean muscle mass. In contrast, the high sugar group
had an increase in body fat percentage and a decrease in lean mass, indicating an adverse impact on
body composition (p < 0.05).

e Insulin Sensitivity: The low and moderate sugar groups showed improved insulin sensitivity (lower
HOMA-IR values), while the high sugar group showed significant deterioration in insulin sensitivity,
indicative of early-stage insulin resistance (p < 0.05).

e Blood Glucose: Fasting blood glucose levels remained stable in the moderate and low sugar groups,
while the high sugar group showed a significant increase in fasting blood glucose over the 12 months
(p < 0.05).

Discussion

The results of this study suggest that moderate sugar consumption, particularly from complex
carbohydrates and low-glycemic sources, has a beneficial impact on athletic performance, endurance, and
recovery. The moderate sugar group exhibited improvements in strength, endurance, agility, and reaction
time, while maintaining healthy body composition and insulin sensitivity. These findings support the idea that
moderate sugar intake can enhance performance without the negative consequences often associated with high
sugar consumption.

In contrast, excessive sugar intake, particularly from refined sugars, led to significant declines in
endurance, agility, and overall performance. The high sugar group showed increased body fat, decreased lean
mass, and signs of insulin resistance, which likely contributed to the observed decline in performance. These
results align with previous studies that suggest long-term excessive sugar intake can impair metabolic health
and hinder athletic performance (Lépez-Olmedo et al., 2021; Mier et al., 2017).

This study highlights the importance of maintaining a balanced approach to sugar intake, particularly for
athletes who require sustained energy without compromising metabolic health. While sugars are important
for recovery and glycogen replenishment, athletes should avoid excessive consumption of refined sugars,
which may impair long-term performance and overall health.
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Conclusion

This study provides strong evidence that long-term sugar consumption significantly affects athletic
performance and metabolic health. While moderate sugar intake supports performance and recovery,
excessive sugar consumption leads to metabolic dysfunction, reduced endurance, impaired agility, and altered
body composition. Future research should focus on determining the optimal levels and timing of sugar intake
for different types of athletes and performance goals.
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