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ABSTRACT 

Caffeine is a widely consumed stimulant known for its effects 

on metabolism, appetite regulation, and energy expenditure. 

Recent research has explored its impact on body mass index 

(BMI) and body weight, with mixed results. This review 

examines the association between caffeine intake and BMI, 

focusing on the mechanisms through which caffeine might 

influence weight, such as increased metabolic rate, reduced 

appetite, and enhanced fat oxidation. The evidence from 

observational studies and clinical trials is discussed to provide 

a clearer understanding of the role caffeine may play in weight 

management. 
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1. Introduction 

Caffeine, a naturally occurring stimulant found in coffee, tea, 

chocolate, and some medications, is known for its effects on 

alertness and energy. It is estimated that approximately 80% 

of the world’s population consumes caffeine daily(1). Besides 

its stimulating effects, caffeine has been linked to changes in 

metabolism and body composition, prompting interest in its 

potential role in weight management. Body mass index (BMI) 

is commonly used as an indicator of body fat and obesity; 

therefore, understanding the impact of caffeine on BMI has 

implications for public health, especially in combating 

obesity. 

2. Mechanisms of Caffeine on Body Mass and BMI 

2.1 Increased Metabolic Rate 

Caffeine has been shown to increase metabolic rate, leading to 

a higher calorie expenditure even at rest. This thermogenic 

effect may contribute to weight loss or weight maintenance 

when paired with a balanced diet(2). Studies indicate that 

caffeine can stimulate thermogenesis and increase resting 

energy expenditure by up to 11% (3). 

2.2 Appetite Suppression 

Caffeine may also reduce appetite, leading to a decreased 

caloric intake. Some research suggests that caffeine influences 

hormones associated with hunger and satiety, such as ghrelin 

and leptin, which could help control food intake (4) . 

However, the effects are generally mild and may vary 

depending on individual sensitivity and tolerance to caffeine. 

 

2.3 Enhanced Fat Oxidation 

Caffeine enhances fat oxidation, particularly during physical 

activity, making it popular among athletes and individuals 

aiming to reduce body fat. Caffeine mobilizes fatty acids, 

which are then used as an energy source, contributing to a 

reduction in body fat over time(5) . This process may 

contribute to a lower BMI in regular caffeine consumers. 

3. Caffeine Intake and BMI: Observational Studies 

Observational studies provide insights into the long-term 

relationship between caffeine intake and BMI. Several large-

scale epidemiological studies have found that habitual coffee 

drinkers tend to have a lower BMI compared to non-drinkers 

(6). For example, research in the United States found an 

inverse association between coffee consumption and BMI, 

particularly in women (7). However, causation cannot be 

inferred from these studies, as other lifestyle factors may 

influence the relationship. 

4. Caffeine and Weight Loss: Clinical Trials 

4.1 Caffeine and Short-Term Weight Loss 

Clinical trials exploring caffeine’s impact on weight have 

yielded mixed results. Some trials report that caffeine 

supplementation promotes weight loss by increasing 

metabolic rate and fat oxidation, especially when combined 

with other compounds like green tea extract (8). However, the 

effects are typically modest and may be more pronounced in 

the short term. 

4.2 Caffeine, Weight Maintenance, and Long-Term 

Effects 

Long-term trials indicate that caffeine can assist with weight 

maintenance following weight loss. For example, a study 

involving overweight individuals found that those who 

consumed caffeine maintained more weight loss over a one-

year period compared to non-caffeine users(9). However, 

tolerance to caffeine may reduce its efficacy over time, as the 

body adapts to its effects. 

5. Potential Limitations and Individual Differences 

5.1 Tolerance and Withdrawal 

Caffeine tolerance can develop with regular use, reducing its 

thermogenic and appetite-suppressing effects (10). 

Additionally, withdrawal symptoms such as fatigue and 
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headaches may influence food intake, potentially leading to 

weight gain after reducing caffeine consumption. 

5.2 Genetic Factors 

Genetic differences can influence caffeine metabolism and its 

effects on weight. Variants in genes like CYP1A2 and 

ADORA2A affect individual responses to caffeine, with some 

people metabolizing caffeine more quickly than others (11). 

These differences may partly explain the mixed findings in 

studies examining caffeine’s impact on BMI. 

5.3 Behavioral Factors 

Caffeine consumption is often associated with behaviors like 

smoking and physical inactivity, which can confound the 

relationship between caffeine intake and BMI. Individuals 

who consume caffeine with sugary additives or high-calorie 

snacks may experience a neutral or even positive association 

with BMI (7) . 

6. Conclusion 

The relationship between caffeine intake and BMI is complex 

and influenced by factors like metabolic rate, appetite 

suppression, and fat oxidation. While there is some evidence 

that caffeine may contribute to a lower BMI, the effects appear 

to be modest and may vary depending on individual tolerance, 

genetic factors, and associated behaviors. More research, 

particularly long-term randomized controlled trials, is needed 

to clarify the role of caffeine in weight management. 

References 

1.Barone JJ, Roberts HR. Caffeine consumption. Food and 

Chemical Toxicology [Internet]. 1996 [cited 2024 Nov 

11];34(1):119–29. Available from: 

https://pubmed.ncbi.nlm.nih.gov/8603790/ 

2.Acheson KJ, Zahorska-Markiewicz B, Pittet P, 

Anantharaman K, Jéquier E. Caffeine and coffee: Their 

influence on metabolic rate and substrate utilization in normal 

weight and obese individuals. American Journal of Clinical 

Nutrition. 1980;33(5).  

3.Dulloo AG, Geissler CA, Collins A, Miller DS. Normal 

caffeine consumption: Influence on thermogenesis and daily 

energy expenditure in lean and postobese human volunteers. 

American Journal of Clinical Nutrition. 1989;49(1).  

4.Schubert MM, Irwin C, Seay RF, Clarke HE, Allegro D, 

Desbrow B. Caffeine, coffee, and appetite control: a review. 

Int J Food Sci Nutr. 2017;68(8).  

5.Astrup A, Toubro S, Cannon S, Hein P, Breum L, Madsen 

J. Caffeine: A double-blind, placebo-controlled study of its 

thermogenic, metabolic, and cardiovascular effects in healthy 

volunteers. American Journal of Clinical Nutrition. 

1990;51(5).  

6.Lopez-Garcia E, Van Dam RM, Willett WC, Rimm EB, 

Manson JAE, Stampfer MJ, et al. Coffee consumption and 

coronary heart disease in men and women: A prospective 

cohort study. Circulation. 2006;113(17).  

7.Greenberg JA, Boozer CN, Geliebter A. Coffee, diabetes, 

and weight control. Vol. 84, American Journal of Clinical 

Nutrition. 2006.  

8.Hursel R, Westerterp-Plantenga MS. Thermogenic 

ingredients and body weight regulation. Vol. 34, International 

Journal of Obesity. 2010.  

9.Westerterp-Plantenga MS, Lejeune MPGM, Kovacs EMR. 

Body weight loss and weight maintenance in relation to 

habitual caffeine intake and green tea supplementation. Obes 

Res. 2005;13(7).  

10.James JE, Rogers PJ. Effects of caffeine on performance 

and mood: Withdrawal reversal is the most plausible 

explanation. Vol. 182, Psychopharmacology. 2005.  

11.Cornelis MC, El-Sohemy A, Kabagambe EK, Campos H. 

Coffee, CYP1A2 genotype, and risk of myocardial infarction. 

JAMA. 2006;295(10).  

  

 


