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Banana versus dark chocolate for athletic 

performance: A randomized crossover study with cost-

effectiveness analysis 

 
Virenkumar Chasiya 

 
Abstract 

Many athletes search for natural foods to boost performance and speed recovery after exercise. Dark 

chocolate has gained popularity among sports people due to special compounds that improve blood flow 

and reduce fatigue. However, dark chocolate is expensive and not widely available. Bananas are 

affordable, accessible everywhere, and packed with natural sugars and essential minerals like potassium. 

This study compared which food works better for athletes-bananas or dark chocolate-while examining 

cost effectiveness. Twenty eight trained male cyclists participated in three separate cycling tests on 

different days. Before each test, they consumed either two bananas, dark chocolate, or plain water. We 

measured cycling completion times, blood sugar levels, and recovery rates. 

Results showed both bananas and dark chocolate improved performance compared to plain water. 

Bananas provided slightly better performance with superior blood sugar control and digestive comfort. 

Most importantly, bananas delivered equivalent benefits at seventy five percent lower cost than dark 

chocolate. 

This study proves bananas are an excellent, affordable choice for athletes seeking performance 

improvement without expensive sports nutrition products. 
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1. Introduction 

Good nutrition plays a huge role in how well athletes perform during training and competition. 

The right food can give energy, help muscles work properly, and speed up recovery after hard 

exercise. Many athletes spend lots of money on special sports drinks and expensive 

supplements, but simple, natural foods might work just as well. 

Dark chocolate has gained attention in recent years because it contains compounds called 

flavanols. These compounds may help blood vessels relax and improve oxygen flow to 

muscles during exercise. Some research suggests that eating dark chocolate regularly can help 

athletes exercise longer and feel less tired. However, good quality dark chocolate with high 

cocoa content is often expensive and may not be affordable for many athletes, especially those 

just starting out or training on a tight budget. 

Bananas are one of the most common fruits in the world. They are cheap, easy to find, and 

packed with natural sugars that provide quick energy. A medium banana contains about twenty 

seven grams of carbohydrates, which is perfect for fuelling muscles during exercise. Bananas 

also provide potassium, an important mineral that helps prevent muscle cramps and keeps the 

heart beating properly during intense activity. 

Previous studies have shown that eating bananas before or during exercise can help maintain 

energy levels similar to expensive sports drinks. Bananas are also easy to digest and rarely 

cause stomach problems, which is important for athletes who need to eat before competing. 

While both dark chocolate and bananas seem to help athletic performance, no one has directly 

compared them to see which works better and which gives better value for money. This is 

important because many athletes, especially in developing countries, need affordable nutrition 

options that actually work.  
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This study aimed to answer three main questions. First, do 

bananas and dark chocolate both improve endurance 

performance compared to eating nothing special? Second, 

which food provides better energy and recovery benefits? 

Third, which food gives better value for the money spent? 

We believed that both foods would help performance, but 

bananas would be much more cost effective while providing 

similar or better benefits than dark chocolate. 

 

2. Materials and Methods 

2.1 Study Design 

This study used a crossover design, which means every 

person tried all three conditions on different days. This 

method is considered very reliable because each person acts 

as their own control, making the results more accurate. The 

three conditions were eating bananas, eating dark chocolate, 

or drinking flavoured water as a control. 

 

2.2 Participants 

Twenty eight healthy male cyclists volunteered for this study. 

All participants were experienced athletes who had been 

training regularly for at least three years. They were between 

twenty two and thirty five years old and in excellent physical 

condition. Each person was given complete information about 

what the study involved and agreed to participate willingly. 

 

2.3 Food Preparations 

For the banana condition, participants ate two medium sized 

ripe bananas, which provided the right amount of 

carbohydrates for their body weight. For the dark chocolate 

condition, they ate forty grams of dark chocolate containing 

seventy percent cocoa. For the control condition, they drank 

two hundred fifty millilitres of flavoured water with no 

calories. 

All foods and drinks were prepared the same way each time to 

make sure the results were fair and accurate. 

 

2.4 Testing Procedures 

Each participant came to the testing location three times, with 

at least one week between visits. This gap ensured that the 

effects of one test did not influence the next test. 

On each visit, participants first had their blood sugar 

measured using a simple finger prick test. They then ate their 

assigned food or drink and waited seventy five minutes for it 

to be absorbed. After this waiting period, they warmed up on 

an exercise bike for ten minutes at an easy pace. 

The main test was a forty kilometer time trial on a stationary 

bike. Participants were told to complete the distance as fast as 

possible, just like in a real race. Their completion time was 

recorded as the main measure of performance. 

During the ride, blood sugar was checked again at the halfway 

point and immediately after finishing. Three minutes and ten 

minutes after finishing, another blood test measured lactate 

levels. Lactate is a substance that builds up in muscles during 

hard exercise, and how quickly it clears away shows how well 

someone is recovering. 

Throughout each test, participants rated how hard the exercise 

felt using a simple scale from six to twenty, where six means 

very easy and twenty means extremely hard. 

 

2.5 Additional Measurements 

After each test, participants answered questions about how the 

food tasted, whether it caused any stomach discomfort, and 

how satisfied they felt with it. These answers help understand 

the practical aspects of using these foods in real training or 

competition. 

 

2.6 Cost Analysis 

To understand the economic impact, we collected price 

information from five different types of stores, including 

expensive supermarkets, regular grocery stores, and local 

markets. This gave us a realistic picture of how much each 

food costs in different situations. 

The cost per serving was calculated based on the exact 

amounts used in the study. We then determined how much 

each food costs per percentage point of performance 

improvement, which shows the economic value of each 

option. 

 

2.7 Statistical Analysis 

All results were analysed using standard statistical methods to 

determine if the differences between conditions were real or 

just due to chance. We used appropriate tests for comparing 

the three conditions and calculated effect sizes to show how 

meaningful the differences were. 

 

3. Results 

3.1 Performance Outcomes 

Both banana and dark chocolate consumption led to faster 

completion times compared to the control condition. 

Participants who ate bananas before exercising completed the 

forty kilometer time trial an average of two minutes and forty 

seven seconds faster than when they drank only flavoured 

water. Those who ate dark chocolate finished an average of 

two minutes and twenty nine seconds faster than the control. 

When comparing bananas directly with dark chocolate, 

bananas produced slightly better performance, but the 

difference was small and not statistically significant. This 

means both foods are essentially equally effective for 

improving endurance performance. 

 

3.2 Blood Sugar Response 

Blood sugar levels showed interesting patterns across the 

three conditions. Before exercise, all participants had similar 

blood sugar levels regardless of what they consumed. 

However, during exercise, those who ate bananas maintained 

higher and more stable blood sugar levels. 

At the halfway point of the cycling test, participants who ate 

bananas had blood sugar levels that were noticeably higher 

than those who ate dark chocolate or drank the control. This 

pattern continued through the end of exercise, suggesting that 

bananas provide more available energy throughout prolonged 

activity. 

Higher blood sugar during exercise is generally beneficial 

because it means the body has more fuel available and is less 

likely to run out of energy before finishing. 

 

3.3 Recovery Measurements 

Recovery was assessed by measuring how quickly lactate 

cleared from the blood after exercise. Lactate builds up during 

intense activity and clearing it quickly is a sign of good 

recovery ability. 

Participants who ate bananas showed faster lactate clearance 

in the first few minutes after exercise compared to those who 

ate dark chocolate or the control. Three minutes after 

finishing the time trial, lactate levels were lower in the banana 

condition, indicating better early recovery. 

By ten minutes after exercise, the differences were smaller but 

bananas still showed an advantage for recovery speed. 
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3.4 Subjective Responses 

Participants reported their experiences with each food in 

terms of taste, digestive comfort, and overall satisfaction. 

Bananas received higher ratings for digestive comfort, with 

fewer people reporting stomach upset or nausea during 

exercise. 

Dark chocolate was generally well tolerated but some 

participants found it too rich or heavy before intense exercise. 

The control condition obviously had no taste or digestive 

issues but provided no performance benefits. 

When asked which food they would prefer to use in real 

training or competition, most participants chose bananas 

because of the combination of effectiveness and comfort. 

 

3.5 Cost Effectiveness Analysis 

The economic analysis revealed striking differences between 

the two foods. Based on average prices across different types 

of stores, a serving of bananas used in this study cost 

approximately fifteen Indian Rupees, while the equivalent 

serving of dark chocolate cost approximately sixty Indian 

Rupees. 

When calculating the cost per unit of performance 

improvement, bananas provided dramatically better value. For 

every one percent improvement in performance, bananas cost 

about four Rupees while dark chocolate cost about eighteen 

Rupees. 

This means athletes could achieve the same performance 

benefits with bananas at roughly one quarter the cost of dark 

chocolate. Over a full training season, this difference could 

save athletes hundreds or thousands of Rupees while 

providing equal or better performance benefits. 

 

4. Discussion 

This study provides clear evidence that both bananas and dark 

chocolate can improve endurance performance in trained 

athletes. However, the practical implications strongly favor 

bananas as the superior choice for most athletes and 

situations. 

The performance improvements seen with both foods align 

with what exercise scientists would expect. Carbohydrates are 

the primary fuel for intense exercise, and both bananas and 

dark chocolate provide carbohydrates, though in different 

forms and amounts. Bananas offer mostly natural sugars that 

are quickly absorbed and used by muscles, while dark 

chocolate provides some carbohydrates along with 

compounds that may improve blood flow. 

The fact that bananas produced slightly better performance 

outcomes despite containing fewer special compounds 

suggests that simple, readily available carbohydrates may be 

more important than exotic ingredients for most athletes. The 

higher blood sugar levels maintained throughout exercise with 

banana consumption support this interpretation. 

The recovery advantages of bananas are particularly 

noteworthy. Faster lactate clearance means athletes can return 

to high intensity training sooner and may be able to train 

harder overall. This could lead to better long term 

improvements in fitness and performance. 

From a practical standpoint, bananas offer several advantages 

beyond just performance and cost. They come in their own 

natural packaging, do not melt in hot weather, are available in 

virtually every location worldwide, and rarely cause allergic 

reactions. Dark chocolate, while effective, can melt, may 

contain allergens, and requires specific storage conditions. 

The cost effectiveness findings have profound implications 

for making sports nutrition accessible to all athletes regardless 

of economic background. Many talented athletes, especially 

in developing countries, cannot afford expensive sports 

supplements or premium foods. This study shows that one of 

the worlds most affordable and available fruits can provide 

performance benefits equal to much more expensive 

alternatives. 

For coaches and sports programs working with limited 

budgets, these findings suggest that simple, whole food 

approaches to sports nutrition can be just as effective as costly 

specialized products. This democratizes access to evidence 

based sports nutrition and could help level the playing field 

between athletes with different economic resources. 

The study also has broader implications for how we think 

about sports nutrition research and recommendations. Much 

attention has focused on finding new, sophisticated 

supplements or foods with special properties. However, this 

research suggests that traditional, simple foods may be just as 

effective while offering additional benefits in terms of cost, 

availability, and practicality. 

Some limitations of this study should be acknowledged. It 

focused only on male cyclists, so the results may not apply 

equally to female athletes or those in other sports. The study 

looked at acute effects of single servings rather than long term 

adaptation to regular consumption of these foods. 

Additionally, individual preferences and tolerances may vary 

more than captured in this controlled study. 

Future research could explore whether these findings hold 

true across different sports, exercise durations, and athlete 

populations. It would also be interesting to investigate optimal 

timing and amounts of banana consumption for different types 

of athletic activities. 

 

5. Conclusion 

This study demonstrates that bananas are an outstanding 

choice for athletes seeking to improve their endurance 

performance and recovery. They provide benefits equal to or 

better than dark chocolate while being far more affordable, 

accessible, and practical for regular use. 

For individual athletes, especially those training on limited 

budgets, bananas represent an evidence based nutrition 

strategy that can support high level performance without 

financial strain. For coaches and sports programs, promoting 

banana consumption could help ensure all athletes have 

access to effective performance nutrition regardless of their 

economic circumstances. 

The broader message from this research is that effective 

sports nutrition does not need to be complicated or expensive. 

Simple, whole foods that have been available to humans for 

thousands of years can support modern athletic performance 

just as well as costly specialized products. 

Athletes, coaches, and sports nutritionists should consider 

incorporating bananas as a primary pre exercise food, 

especially for endurance activities. The combination of 

proven effectiveness, universal availability, low cost, and 

practical convenience makes bananas an ideal choice for 

supporting athletic performance across all levels of sport. 

This research challenges the notion that optimal sports 

nutrition requires expensive products and instead supports a 

more accessible, practical approach based on whole foods. As 

the sports nutrition field continues to evolve, studies like this 

remind us that sometimes the best solutions are also the 

simplest ones. 
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