BARTOSIK, Kacper, FURTEK, Dawid, OSTROWICZ, Klaudia and KURENDA, Kinga. The Impact of the Ketogenic Diet on
Athletic Performance: A Systematic Literature Review. Quality in Sport. 2025;43:62344. eISSN 2450-3118.
https://doi.org/10.12775/QS.2025.43.62344

https://apcz.umk.pl/QS/article/view/62344

The journal has been awarded 20 points in the parametric evaluation by the Ministry of Higher Education and Science of Poland. This is according to the Annex to the announcement of the Minister of Higher
Education and Science dated 05.01.2024, No. 32553. The journal has a Unique I ifier: 201398. Scienti: iscipli i E: ics and Finance (Field of Social Sciences); Management and Quality
Sciences (Field of Social Sciences).

Punkty Ministerialne z 2019 - aktualny rok 20 punktéw. Zalacznik do komunikatu Ministra Szkolnictwa Wyzszego i Nauki z dnia 05.01.2024 Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398.
Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk spolecznych); Nauki o zarzadzaniu i jakosci (Dziedzina nauk spolecznych). © The Authors 2025.

This article is published with open access under the License Open Journal Systems of Nicolaus Copernicus University in Torun, Poland. Open Access: This article is distributed under the terms of the Creative
Commons Attribution Noncommercial License, which permits any noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and source are credited. This is an open access
article licensed under the terms of the Creative Commons Attribution Non-commercial Share Alike License (http://creati rg/licenses/by 4.0/), which permits unrestricted, non-commercial use,
distribution, and reproduction in any medium, provided the work is properly cited.

The authors declare that there is no conflict of interest regarding the publication of this paper.

Received: 15.06.2025. Revised: 05.07.2025. Accepted: 05.07.2025. Published: 11.07.2025.

The Impact of the Ketogenic Diet on Athletic Performance: A Systematic Literature
Review

Kacper Bartosik, Dawid Furtek, Klaudia Ostrowicz, Kinga Kurenda

Authors:

Kacper Bartosik

Medical University of Lublin

Al .Ractawickie 1; 20-059 Lublin; Poland
kacper.bartl @gmail.com
https://orcid.org/0009-0005-6133-4623

Dawid Furtek

Medical University of Lublin

Al Ractawickie 1; 20-059 Lublin; Poland
dawid2002f@gmail.com
https://orcid.org/0009-0006-5984-9158

Klaudia Ostrowicz

Upper Silesian Medical Center of Prof. Leszek Giec of the Medical University of Silesia in
Katowice

ul.Ziotowa 45/47; 40-635 Katowice; Poland

ostrowiczklaudia@gmail.com
https://orcid.org/0009-0008-4098-7213

Kinga Kurenda

SPZOZ District Railway Hospital in Katowice
ul.Panewnicka 65, 40-760 Katowice, Poland
kinga.kurenda@wp.pl
https://orcid.org/0009-0000-8908-2556



mailto:dawid2002f@gmail.com
https://orcid.org/0009-0006-5984-9158?fbclid=IwZXh0bgNhZW0CMTAAYnJpZBEwVkdsQ0c2aFVocE8xbDdWZAEe9rr4Y8xMEE1QcWjY6anBhKs_pBqyNzDA7i8zISFzSQ4g4HS5ztsYgmQL-Qw_aem_LB9-j2xYb7CH0WUECXpWLQ
mailto:ostrowiczklaudia@gmail.com
https://doi.org/10.12775/QS.2025.43.62344
https://apcz.umk.pl/QS/article/view/62344
http://creativecommons.org/licenses/by-nc-sa/4.0/

Abstract

Introduction

The low-carbohydrate, high-fat ketogenic diet (K-LCHF) is gaining popularity among athletes
as a potential strategy for improving body composition and physical performance. It is based
on restricting carbohydrate intake to a level that induces ketosis while increasing dietary fat
consumption. This study aimed to review the current literature on the effects of the K-LCHF
diet on athletic performance and to identify possible adverse effects associated with its use.

Current State of Knowledge

Scientific articles published between 2020 and 2025 were analyzed using PubMed, Scopus,
and Google Scholar databases. Both original studies and reviews focusing on athletes and
physically active individuals were included. Findings suggest that while the K-LCHF diet
may promote weight loss, it does not consistently improve aerobic capacity, strength, or speed.
In some athletes, performance decline, disturbances in calcium-phosphate metabolism,
changes in iron metabolism, and inflammatory markers were observed. Benefits appear more
pronounced in individuals who are overweight or participating in non-endurance-based sports.

Conclusion

The use of a ketogenic diet by athletes should be considered individually and conducted under
professional supervision. Due to potential side effects and the lack of clear evidence for
performance enhancement, further well-designed studies are necessary-particularly those
considering sex differences and the long-term effects of the diet on the athlete’s body.
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Introduction

Diet is considered one of the fundamental factors influencing athletic performance, and post-
exercise nutritional recommendations are among the most important aspects of adaptation and
recovery processes. Therefore, an appropriate diet can enhance muscle function and improve
physical performance [1].

The ketogenic low-carbohydrate, high-fat diet (K-LCHF) involves maintaining carbohydrate
intake at a very low level while varying the amounts of protein and fat. The primary goal of
this diet is to induce ketosis, a metabolic state that alters energy pathways, thereby promoting
weight loss without muscle mass reduction and potentially improving other health outcomes
[2].

During adherence to this diet, the body relies more heavily on fat as an energy source. Since
fat stores are more abundant than carbohydrate reserves, this theoretically provides a longer-
lasting energy supply [3]. Ketone bodies, produced during the ketogenic diet, appear to be
more efficient in generating metabolic energy compared to glucose or fatty acids [4—6].

The application of the ketogenic diet in athletic contexts remains a topic of debate. Current
research indicates that a low-carbohydrate diet may extend endurance during steady-state
submaximal exercise in well-trained athletes. However, in high-intensity sports that rely on
rapid glycogen availability, its effectiveness may be limited [3-5].

Recently, numerous studies have been conducted to determine whether the K-LCHF diet
positively affects aerobic capacity and physical performance in athletes, as existing findings
are often conflicting [3].

The Aim of the study

The aim of this study, based on a review of the medical literature, is to evaluate the impact of
the ketogenic diet on athletes' physical performance using selected parameters, as well as to
assess the potential side effects associated with its use.

Materials and methods

This study is a narrative (non-systematic) review of the scientific literature concerning the
effects of the ketogenic diet on physical performance and athletic activity. Literature searches
were conducted using three databases: PubMed, Scopus, and Google Scholar. The analysis
covered publications from the years 2020 to 2025. Articles were selected based on the review
of titles, abstracts, and full texts using the following keywords: "ketogenic diet", "athletic
performance", and "physical activity".

The analysis included original studies (including randomized controlled trials and
observational studies), as well as review articles, provided they directly addressed the impact
of the ketogenic diet on physical performance. Only full-text publications written in English
and involving physically active individuals or athletes were considered.

The review excluded non—full-text publications (such as conference abstracts or letters to the
editor), articles not directly related to the topic of ketogenic diet effects on physical
performance, and non-peer-reviewed sources (e.g., blogs or popular science articles).

A limitation of this review is the predominance of studies conducted on male athletes. Among
the analyzed publications, only one included female participants in the study group.



Current state of knowledge
Characteristic of the Ketonic Diet

Currently, there is no universally accepted classification that defines the precise percentage
distribution of macronutrients in the ketogenic diet. The classical dietary protocol emphasizes
a high intake of fats (approximately 80-90%), a moderate intake of protein (6—15%), and a
very low intake of carbohydrates (around 5-10%) [7]. Various forms of the ketogenic diet can
be distinguished, including the classical ketogenic diet, the modified Atkins diet, the low-
energy ketogenic diet, and the Mediterranean ketogenic diet [8].

During a ketogenic diet, the body receives a minimal amount of carbohydrates. As a result,
the liver begins to metabolize fatty acids, producing ketone bodies (a process known as
ketogenesis): acetone, acetoacetic acid, and B-hydroxybutyrate, which serve as alternative
sources of energy. The state of ketosis-defined by blood ketone concentrations of
approximately 0.5-3.0 mmol/L-is essential for the diet’s effectiveness [8].

Potential benefits of following a ketogenic diet include improved glycemic control, which
may be advantageous for individuals with type 2 diabetes, positive effects on appetite-
regulating hormones (such as ghrelin and leptin), and favorable changes in lipid profiles.
However, there are also risks associated with the diet. Long-term adherence may disrupt acid-
base balance, impair thyroid and adrenal function, and in some individuals, lead to increased
LDL cholesterol levels. Therefore, proper supplementation and regular monitoring of health
parameters are necessary during the application of the ketogenic diet [9].
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Figure 1. presents a comparison of the percentage distribution of macronutrients in a
ketogenic weight-reduction diet, a low-carbohydrate high-fat diet, and a balanced hypocaloric
diet.



The impact of the Ketogenic Diet on athletic performance

Previous studies have clearly indicated that the ketogenic diet (K-LCHF) leads to significant
weight reduction in various athletic populations, including elite athletes (e.g., competitive race
walkers — Burke et al. 2017, 2020), moderately trained individuals (Cipryan et al. 2018), and
recreationally active subjects (Dostal et al. 2019, Fleming et al. 2003) [3,11-13].

In the 2021 meta-analysis by Cao J. et al., eight studies were included, among them those
listed above. Each study focused on measuring maximal oxygen uptake (VO: max) and
performance in treadmill, cycle ergometer, or time-trial tests (e.g., 5-km run, 10-km race).
None of the studies reported a significant impact of the ketogenic diet on VO2 max. Moreover,
no substantial benefits were observed in performance tests such as the Wingate sprint or 5-10
km time trials [3].

This meta-analysis also found no significant overall effect of the K-LCHF diet on maximum
heart rate (HR max), time to exhaustion (TTE), or the rating of perceived exertion (RPE).
However, a notable effect was observed on the respiratory exchange ratio (RER).
Nevertheless, this did not translate into improved aerobic performance in athletes [3].

Kysel P. et al. (2020) compared the effects of a cyclical ketogenic weight-loss diet versus a
nutritionally balanced reduction diet on measures of muscular strength. Muscle strength was
assessed via maximal loads in bench press, lat pulldown, and leg press exercises. The cyclical
ketogenic diet did not result in significant changes in any of these strength parameters,
whereas the balanced diet group showed statistically significant improvements in the lat
pulldown and leg press exercises [14].

The same study also assessed the impact of both diets on spiroergometric parameters. Athletes
following the ketogenic diet demonstrated a reduced respiratory exchange ratio compared to
those on the balanced diet, while other spirometric parameters remained largely unchanged
[14]. This further supports the conclusion that a cyclical ketogenic weight-loss diet effectively
reduces body weight but is not a viable strategy for enhancing anaerobic performance or
strength in healthy young male athletes.

Interesting findings were also presented by Kaufman M. et al. (2023), who highlighted the
ketogenic diet’s impact on calcium-phosphate metabolism and its association with decreased
bone mass, which may impair physical performance in endurance sports. This phenomenon is
likely due to the diet's low carbohydrate content, which was shown to increase serum markers
of bone resorption in athletes both at rest and post-exercise. These included markers of bone
breakdown (C-terminal telopeptide of type I collagen), formation (N-terminal propeptide of
type I procollagen), and metabolism (osteocalcin) [15,16].

This was confirmed by Fensham NC et al. (2022), who studied 28 elite race walkers. Those
assigned to the low-carbohydrate group had significantly elevated bone resorption markers,
which improved with increased carbohydrate intake [17].

Additional findings have shown that athletes following a ketogenic low-carbohydrate diet (K-
LCHF) exhibited elevated levels of certain blood biomarkers, including interleukin-6, white
blood cell count, hepcidin, and cortisol, compared to pre-diet levels. These indicators suggest



that the diet may have adverse effects on the body, such as disrupting iron metabolism (via
hepcidin), increasing physiological stress (interleukin-6, cortisol), and promoting
inflammation (white blood cells, interleukin-6) [15,18]. Given these health consequences, it is
recommended to avoid restricting carbohydrate intake in athletes engaged in intensive training,
especially in endurance sports. In such cases, the ketogenic diet may actually impair athletic
performance [15,19].

However, the benefits of K-LCHF may be more apparent in overweight athletes, for whom
the diet facilitates weight loss and potentially enhances physical efficiency as a result [3,19].

Vargas-Molina S. et al. (2024) conducted a further meta-analysis supporting these findings.
Based on the collected data, they concluded that the ketogenic diet does not impair bench
press (BP) or one-repetition maximum (1-RM) squat performance in trained athletes- but it
does not improve them either. Furthermore, the 1-RM test may not be the most suitable
method for evaluating strength adaptations during resistance training in well-trained
individuals or athletes primarily aiming to increase muscle mass [20].

Table 1. presents a comparative summary of all the included studies and the performance
parameters assessed in athletes following a ketogenic diet.

Study / Author Study Group Assessed Parameters [Findings on Aerobic
Performance
Burke et al. 2017,Elite race walkers VO: max, runningNo VO: max change;
2020 time trials no improvement in|
time trials.
Cipryan et al. 2018  [Moderately  trainedVO: max No significant]
individuals changes.
Dostal et al. 2019,Recreationally activeVO: max No effect on VO2 max.
Fleming et al. 2003  [individuals
Cao J. et al. 20218 studies, variousVO: max, WingateNo changes in VO:
(meta-analysis) athlete populations  [Sprint, time trials,max, HR max, TTE, or
RER, HR max, TTERPE; lower RER
RPE without endurance
gain.
Kysel P. et al. 2020  |Athletes on cyclicalSpirometry Lower RER VS.
ketogenic diet parameters, balanced diet; no other
respiratory exchangefrespiratory changes.
ratio (RER)

Kaufman M. et al/Athletes Calcium-phosphate  [Lower bone mass -
2023 balance, bone mass possible  drop  in
endurance
erformance.
Fensham NC et al.28 race walkers Bone degradationHigher bone
2022 markers degradation markers in|

low-carb group;
improved after|
increased carbohydrate
intake —  possibly
impairing




performance.

General observations/Athletes on K-LCHF [Inflammatory andPotential negative]
[16, 19] stress markers (IL-6,impact on performance
hepcidin, cortisol,due to iron imbalance,
WBC) increased stress, and

inflammation.
Vargas-Molina S. etStrength-trained Strength performanceNo effect on strength|
al. 2024 athletes (bench press, squat 1-outcomes; not directly|
RM) related to  aerobic

performance.

Risk and side effects

While the ketogenic diet may offer certain health benefits, it is also associated with potential
side effects. For this reason, it is not suitable for everyone and should always be followed
under medical supervision.

The most commonly reported adverse effects of the ketogenic diet involve the gastrointestinal
system. A sudden shift in eating habits may lead to abdominal pain, nausea, vomiting, and
diarrhea. A key feature of this diet—significant carbohydrate restriction—often results in the
elimination of whole grains, fruits, and vegetables, leading to a reduced intake of dietary fiber.
Fiber deficiency may, in turn, cause constipation, which is frequently reported among
individuals adhering to this diet. Additionally, an unbalanced diet may contribute to
deficiencies in vitamins essential for proper bodily function [21].

Moreover, the high fat intake characteristic of this dietary strategy is often accompanied by
increased consumption of saturated fatty acids. Excessive intake of these fats can promote the
development of atherosclerosis and elevate the risk of cardiovascular events, posing a
significant health concern, particularly for individuals with pre-existing cardiovascular risk
factors [21,22].

Particular caution should be exercised when applying the ketogenic diet in individuals with
type 1 diabetes. Clinical studies have documented an increased incidence of hypoglycemic
episodes in this population, which represents a serious health hazard [23]. Additionally,
individuals with type 1 diabetes are at elevated risk of developing diabetic ketoacidosis—a
potentially life-threatening metabolic complication exacerbated by the elevated production of
ketone bodies associated with the ketogenic diet [24].

Metabolic changes associated with this diet may also negatively affect pregnancy and fetal
development. A review of data from the National Birth Defects Prevention Study showed that
pregnant women who restricted carbohydrate intake consumed less than half the
recommended amount of folic acid compared to those who did not restrict carbohydrates. This



group also demonstrated a slightly increased risk of neural tube defects in offspring [25]. Of
notable clinical concern is the very limited availability of reliable data on this topic.

Monitoring the Ketogenic Diet

Successful implementation of the ketogenic diet requires appropriate supervision to achieve
optimal results. In athletes, it is recommended to assess body weight and body composition,
as well as to perform exercise tests both before and after starting the diet. Prior to testing, a
standardized meal should be consumed, either reflecting the individual's habitual intake or
aligned with the ketogenic diet menu. A three-hour interval between the meal and the exercise
session is advised to avoid any short-term effects of food intake on exercise performance [26].
It is important to note that the duration of adherence to the ketogenic diet may significantly
influence its effectiveness, likely due to the fact that full metabolic adaptation to ketosis—
referred to as "keto-adaptation"—occurs after approximately seven days. Therefore, it is
essential to confirm the achievement of ketosis by measuring the level of ketone bodies (KB)
in urine and/or blood. During the course of the diet, ketone concentrations in the body may
fluctuate throughout the day. The highest and most reliable levels are typically observed in
urine samples collected in the morning and after dinner. For this reason, measurements should
be taken at consistent times to ensure data reliability [26].

Regular monitoring of clinical parameters is also recommended, including liver enzymes,
kidney function markers, and blood lipid profiles, to minimize the potential risks associated
with the ketogenic diet [27].

Additionally, fasting glucose levels, insulin, HbAlc, and C-reactive protein should be
monitored—especially in individuals with type 1 diabetes. Numerous studies have confirmed
that the ketogenic diet can improve glycemic control, which in many cases allows for a
reduction in insulin requirements and adjustments to treatment protocols [28].

Furthermore, monitoring the mental health of athletes following a ketogenic diet may be
important. One study conducted among endurance athletes reported an initial decline in mood,
general well-being, and physical readiness during the early stages of the diet [29].

Conclusions

Studies show that the ketogenic diet (K-LCHF) effectively reduces body weight in athletes of
various training levels. However, it does not significantly impact maximal oxygen uptake
(VO2 max), maximum heart rate, time to exhaustion, or perceived exertion. No improvements
have been observed in endurance or strength performance tests.

The K-LCHF diet may negatively affect bone health by increasing markers of bone resorption,
which can impair performance in endurance sports. Additionally, elevated indicators of
inflammation and metabolic stress have been reported in athletes, suggesting a detrimental
effect of the diet on the body.

Common side effects include gastrointestinal issues and an increased risk of fiber deficiency.
A diet high in saturated fats may elevate the risk of cardiovascular diseases, especially in
individuals with pre-existing risk factors. For individuals with type 1 diabetes, the ketogenic
diet increases the risk of hypoglycemia and ketoacidosis. Pregnant women following a low-
carbohydrate diet may be at risk of folate deficiency and a slightly increased likelihood of
neural tube defects in the fetus.



In summary, while the ketogenic diet is effective for weight reduction, it does not enhance
endurance or strength performance in healthy athletes. Due to its potential health risks, it is
not recommended for individuals engaged in high-intensity training, particularly in endurance
sports.
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