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1. Introduction

ABSTRACT

Background: The ketogenic diet, characterized by high fat, low carbohydrate
intake, has garnered significant interest for its impact on body composition.
Despite its popularity, the mechanisms and long-term effects of the diet
remain subjects of ongoing research and debate within the medical and
nutritional science communities. Methods: This review systematically
examines peer-reviewed clinical trials, observational studies, and
comparative analyses conducted from 2004 to 2024. Studies were selected
based on their relevance to the ketogenic diet's effects on body composition,
adherence to rigorous methodological standards, and the provision of clear
outcome measures related to fat mass, lean muscle mass, and overall weight
changes. Results: The review synthesizes findings to elucidate the diet's
mechanisms, effects, and comparative performance against other dietary
interventions. The ketogenic diet induces metabolic adaptations conducive
to fat loss while potentially preserving lean muscle mass, mediated through
ketosis and associated hormonal shifts. Comparative analyses suggest that
the ketogenic diet may offer distinct advantages in fat reduction compared
to low-fat and Mediterranean diets, attributed to its profound effects on
metabolic pathways and satiety regulation. However, individual responses
vary significantly, influenced by factors such as exercise, diet duration,
macronutrient composition, and genetic predispositions. Conclusion: The
ketogenic diet emerges as a potent intervention for altering body
composition, particularly effective in reducing fat mass. Its unique metabolic
and hormonal effects distinguish it from other dietary approaches.
Nevertheless, considerations regarding the diet's long-term sustainability,
potential risks, and individual variability underscore the need for
personalized dietary planning and further research.

Nonetheless, the diversity in research plans,

The effect of the ketogenic diet on body composition
is a complex topic that involves various physiological
processes. At the core of these processes is ketosis,
which is triggered by reducing carbohydrate intake
and causes the body to rely on fat for energy. This
change impacts not just energy metabolism but also
has significant effects on body composition, such as
fat mass, lean mass, and total body weight. Clinical
trials and observational studies show that ketogenic
diet followers experience significant decreases in body

fat and enhancements in lean muscle mass.

demographics, and result assessments requires a
careful analysis of these results. In addition, there is
ongoing debate about how effective the diet is
compared to other nutritional approaches. Although
some evidence shows better results for weight and fat
loss with the ketogenic diet than with low-fat diets, the
long-term sustainability and health effects of such
limited carbohydrate intake still need to be fully
known.1.2

The intricate relationship between personal traits

and the effectiveness of the ketogenic diet highlights
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the complicated nature of nutritional reactions. An
individual's genetic makeup can have a substantial
impact on how their body processes fats and reacts to
a decrease in carbohydrate consumption, resulting in
different outcomes for their body structure and
metabolic wellbeing. Furthermore, people who have
pre-existing conditions like insulin resistance might
discover that the ketogenic diet is especially
advantageous. The diet can improve insulin sensitivity
and optimize glucose metabolism, resulting in
significant changes in body composition by lowering
fat mass and possibly maintaining or increasing lean
muscle mass.13

Nevertheless, the restrictive nature of the diet
raises significant concerns regarding its safety and
long-term sustainability. Evidence from brief studies
has shown that the ketogenic diet can enhance body
composition and specific metabolic markers. However,
predicting the long-term effects based on these results
is uncertain. Potential hazards may arise due to a lack
of essential nutrients, as the diet does not include
specific food categories high in vitamins, minerals, and
fibre. Reducing carbohydrate and fibre intake can lead
to changes in gut microbiota composition, which can
affect both gastrointestinal health and overall well-
being.23

Additionally, the sustainability of the ketogenic diet
is a significant worry, both in terms of nutrition and
mental wellbeing. Restricting carbohydrate intake
strictly can be challenging to stick to in the long run,
which may result in yo-yo dieting or unhealthy eating
behaviours. In social situations, following a diet that
differs from traditional eating patterns can result in
feeling isolated or anxious during group meals and
celebrations. When assessing the role of the ketogenic
diet in long-term health management, it is essential to
take into account the psychological and social aspects,
emphasizing the importance of a comprehensive
approach that considers both physical benefits and
emotional wellbeing.3:4

Upon a comprehensive review of existing literature,
it is evident that the ketogenic diet exerts a

considerable influence on body composition, with

pronounced effects observed in the domains of weight
reduction and fat loss. Nevertheless, the dynamics of
ketosis induced by the diet, coupled with the inherent
variability in individual responses and the challenges
associated with maintaining such dietary practices
over extended periods, demand a sophisticated and
nuanced comprehension. Future scholarly endeavours
should delve into the intricate mechanisms underlying
the physiological impacts of the ketogenic diet,
pinpointing specific demographic segments that stand
to gain the most from its adoption. Furthermore, a
critical evaluation of the diet's effectiveness juxtaposed
against potential health risks is essential. Such
scholarly inquiries are imperative for a holistic
understanding of the ketogenic diet, positioning it not
merely as an instrument for body weight regulation
but as a significant consideration in the broader
spectrum of public health and chronic disease
mitigation.3,5

The intricate relationship between ketosis and
metabolic health, the variable outcomes predicated on
individual genetic and metabolic predispositions, and
the pragmatic challenges tied to long-term adherence
underscore the complexity of implementing the
ketogenic diet as a lifestyle intervention. The
exploration of personalized dietary interventions that
account for individual variability could lead to more
targeted and effective dietary strategies. This
comprehensive approach will illuminate the ketogenic
diet's potential role in not only managing obesity and
related metabolic disorders but also in contributing to
preventive strategies against a spectrum of chronic
conditions, thereby enriching the discourse on

nutritional interventions and public health policy.

2. Methods

The selection of studies for this review was
deliberately limited to those published within the last
twenty years, spanning from 2004 to 2024. This
timeframe was strategically chosen to encompass the
most contemporary research findings while also
integrating seminal works that have significantly

contributed to the foundational understanding of the
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ketogenic diet's influence on body composition. Such
a temporal delineation ensures that the review
comprehensively encapsulates both the historical
underpinnings and the cutting-edge progress in
nutritional science research. To achieve a rigorous
evaluation of the diet's effects from diverse
methodological standpoints, the review incorporated
an array of study designs, including randomized
controlled trials (RCTs), cohort studies, case-control
studies, and cross-sectional analyses. The inclusion of
both peer-reviewed journal articles and esteemed
review articles aimed to furnish a well-rounded
perspective, merging empirical evidence with scholarly
interpretations within the field. A systematic literature
search was executed across multiple scholarly
databases, such as PubMed, Scopus, Web of Science,
and Google Scholar. This was accomplished by
employing a strategic amalgamation of keywords and
phrases, including "ketogenic diet," "body
composition,” "fat loss," "muscle mass,"” and
"metabolic health,” to ensure a comprehensive
retrieval of literature that addresses the multifarious
aspects of the ketogenic diet's impact on body
composition and metabolic indices.

Preliminary search outcomes were meticulously
screened, focusing on abstracts and titles to sift out
studies that did not explicitly explore the ramifications
of the ketogenic diet on body composition. Subsequent
to this initial filtration, the full texts of pertinent
articles were scrutinized for their relevance,
methodological integrity, and the calibre of evidence
presented. Criteria for exclusion encompassed studies
devoid of empirical data, those exclusively centred on
pathological states not pertinent to body composition,
or those lacking a detailed exposition of dietary
protocols and measured outcomes. Data extracted
from the curated selection of studies were then
methodically synthesized via thematic analysis,
categorizing the findings based on specific outcomes
such as reduction in body fat, modifications in lean
muscle mass, and overall weight changes. This
analytical strategy enabled a thorough comprehension

of the varied effects exerted by the ketogenic diet on

body composition, facilitating a nuanced discourse
that acknowledges the heterogeneity in study designs,
participant demographics, and dietary regimen
implementations. The synthesis was directed towards
uncovering recurring themes, discrepancies, and voids
within the extant literature, thereby furnishing a
cohesive and informed overview of the prevailing body

of knowledge on this subject.46

3. Results and Discussion
Overview of the ketogenic diet's mechanisms

The ketogenic diet, characterized by its high fat,
moderate protein, and low carbohydrate composition,
instigates a series of metabolic transformations central
to its effects on body composition. This dietary regimen
is predicated on the induction of ketosis, a metabolic
state in which the body, deprived of sufficient
carbohydrates, shifts its primary energy source from
glucose to ketones, compounds synthesized from fatty
acids within the liver. This metabolic realignment is
not merely a compensatory mechanism for energy
provision but represents a  comprehensive
reconfiguration of metabolic pathways with profound
implications for energy balance, body weight
regulation, and body composition.7.8

Ketosis ensues when liver glycogen stores are
depleted and the body must resort to lipolysis, the
breakdown of triglycerides into glycerol and free fatty
acids, and subsequent ketogenesis, the conversion of
these fatty acids into ketone bodies. This shift from a
glucose-based to a fat-based energy economy is
accompanied by a reduction in insulin levels and an
increase in glucagon levels, fostering an environment
conducive to fat mobilization and oxidation. Moreover,
ketone  bodies  themselves, particularly  B-
hydroxybutyrate, have been shown to exert satiety
effects and may modulate appetite-regulating
hormones, such as ghrelin and leptin, further
facilitating a negative energy balance conducive to
weight loss.7.9

The ketogenic diet's impact on body composition is
also mediated by alterations in protein metabolism.

Despite a moderate protein intake, the diet has been
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associated with preservation of lean body mass during
weight loss, possibly due to ketone bodies' protein-
sparing effects and the diet's adequate provision of
essential amino acids necessary for muscle protein
synthesis. This is particularly relevant in the context
of weight loss, where the preservation of lean mass is
critical for maintaining metabolic rate and physical
function. Additionally, the ketogenic diet may
influence adipose tissue biology directly. Ketogenic
diets have been linked to changes in the expression of
genes involved in lipid metabolism and adipocyte
differentiation, suggesting potential shifts in the way
adipose tissue stores and mobilizes fat. These
metabolic alterations, combined with the diet's impact
on hormonal profiles, including reductions in insulin
and insulin-like growth factor 1 (IGF-1), may further
augment its effects on body composition by favoring

fat loss over muscle catabolism.6.8

Impact on body composition

The ketogenic diet's influence on body composition
has been extensively documented across a variety of
clinical trials and observational studies, highlighting
its potential to significantly alter body fat distribution,
lean muscle mass, and overall body weight. This body
of research presents a complex picture, with outcomes
varying widely depending on study design, duration,
population characteristics, and adherence to the diet.
Clinical trials and observational studies collectively
underscore the ketogenic diet's efficacy in reducing
body fat, a finding attributed to several physiological
mechanisms inherent to the diet. By drastically
limiting carbohydrate intake, the body is compelled to
utilize fat as its primary energy source, leading to
increased lipolysis and fatty acid oxidation. This
metabolic shift is further augmented by the diet's
impact on insulin levels, which tend to decrease in
response to low carbohydrate intake, thereby reducing
lipogenesis and facilitating greater fat mobilization.
Such effects are consistently reported across studies,
with participants often experiencing significant
reductions in visceral and subcutaneous fat,

contributing to improved metabolic profiles and

reduced risk of metabolic syndrome.7.10

Beyond its effects on fat mass, the ketogenic diet's
impact on lean muscle mass and overall body weight
has garnered considerable attention. While traditional
weight loss diets often result in concurrent loss of fat
and lean mass, the ketogenic diet appears to offer a
protective effect on muscle tissue. This is likely due to
ketone bodies' protein-sparing effects and the diet's
moderate protein intake, which together help to
preserve muscle mass even in a caloric deficit.
However, the magnitude of this effect can be
influenced by factors such as protein quality, total
energy intake, and engagement in resistance training.
Demographic factors also play a significant role in
moderating the ketogenic diet's impact on body
composition. Age, gender, baseline metabolic health,
and physical activity levels have all been identified as
potential determinants of individual response to the
diet. For instance, older adults may experience
different outcomes compared to younger individuals
due to age-related changes in metabolism and muscle
mass. Similarly, men and women may respond
differently to the diet, potentially due to differences in
body fat distribution, hormonal profiles, and energy
expenditure. Furthermore, individuals with metabolic
disorders such as type 2 diabetes or insulin resistance
may see more pronounced benefits from the diet, given
its profound effects on glucose and insulin

metabolism.5:11

Potential modifying factors

The efficacy of the ketogenic diet in modulating
body composition is not solely contingent upon its
foundational principles but is also significantly
influenced by a confluence of modifying factors,
including exercise, the duration of dietary adherence,
macronutrient composition, and inherent individual
variability in diet response. These elements collectively
modulate the diet's impact, underscoring the necessity
for a nuanced understanding and personalized
approach to dietary planning. Exercise, a critical
component of any regimen aimed at improving body

composition, interacts synergistically with the
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ketogenic diet to enhance outcomes. Physical activity,
particularly resistance training and high-intensity
interval training (HIIT), has been shown to amplify fat
loss while preserving or even increasing lean muscle
mass within the context of a ketogenic diet. This
synergism is  attributed to exercise-induced
enhancements in mitochondrial density and efficiency,
which improve the body's capacity to utilize fat as fuel,
alongside the ketogenic diet's role in augmenting fat
mobilization and oxidation. Furthermore, the
concomitant increase in muscle protein synthesis
induced by resistance training may counterbalance
the moderate protein intake of the ketogenic diet,
ensuring the preservation of lean body mass.7:12

The duration of adherence to the ketogenic diet also
plays a pivotal role in determining its impact on body
composition. Short-term interventions often yield
rapid weight loss, predominantly from reductions in
water weight and glycogen stores, which may not fully
reflect changes in fat mass or lean muscle tissue. In
contrast, longer-term adherence allows for the
stabilization of ketosis and metabolic adaptation,
facilitating sustained fat loss and more pronounced
alterations in body composition. However, the
sustainability of long-term ketogenic diet adherence
poses challenges for many, due to its restrictive nature
and potential psychosocial impacts, which may
influence overall effectiveness and outcomes.
Macronutrient composition within the ketogenic diet
framework further modulates its effects on body
composition. Variations in fat-to-protein ratios can
influence satiety, energy expenditure, and muscle
protein synthesis, thereby affecting fat loss and
muscle maintenance. Higher protein intakes within
the ketogenic diet may offer advantages in terms of
satiety and thermogenesis, potentially leading to
greater fat loss and lean mass preservation, especially
when coupled with resistance training.13,14

Individual variability in diet response is perhaps
the most significant modifying factor, with genetic,
metabolic, physiological, and behavioral factors all
contributing to  diverse  outcomes.  Genetic

predispositions affecting fat and carbohydrate

metabolism can influence an individual's response to
the ketogenic diet, with some experiencing more
significant benefits in terms of weight loss and
metabolic health improvements than others. Metabolic
flexibility, or the body's ability to efficiently switch
between fuel sources, also varies between individuals,
potentially impacting the effectiveness of the ketogenic
diet in inducing ketosis and facilitating fat loss.
Psychological and behavioral factors, including dietary
preferences, lifestyle habits, and adherence
capabilities, further influence the practicality and

success of the diet for different individuals.15.16

Safety and long-term implications

Within the discourse on the ketogenic diet's impact
on body composition, considerations of safety and the
long-term implications of such dietary practices are
paramount. The ketogenic diet, while efficacious in
inducing significant changes in body composition, is
not devoid of potential risks and side effects, which
warrant careful examination and consideration in the
context of prolonged adherence. A spectrum of
potential adverse effects associated with the ketogenic
diet, ranging from mild and transient symptoms to
more serious long-term health concerns. In the initial
phases of dietary adherence, individuals may
experience the so-called "keto flu," characterized by
symptoms such as fatigue, headache, dizziness, and
irritability, attributed to electrolyte imbalances and
the metabolic shift to ketosis. Furthermore, the diet's
restrictive nature can lead to nutrient deficiencies,
particularly in fiber, vitamins, and minerals
predominantly found in carbohydrate-rich fruits,
vegetables, and whole grains. Such deficiencies may
contribute to gastrointestinal disturbances, such as
constipation, and have broader implications for bone
health, cardiovascular health, and overall nutrient
adequacy.17:18

Renal function is another area of concern, given the
diet's relatively high protein content and the increased
load on the kidneys to metabolize ketone bodies and
excrete waste products. Although evidence regarding

the ketogenic diet's impact on kidney health in
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individuals with normal renal function is mixed,
caution is advised for those with pre-existing kidney
conditions. Additionally, the diet's high intake of
saturated fats may raise concerns regarding lipid
profiles and  cardiovascular risk, although
contemporary research indicates that the relationship
between dietary fat, serum cholesterol levels, and
cardiovascular risk is more complex than previously
understood. From a psychological and social
perspective, the ketogenic diet's sustainability poses
significant challenges. The diet's strict macronutrient
constraints can lead to social isolation, difficulties in
maintaining dietary adherence in social settings, and
potential impacts on mental health and eating
behaviors. The restrictive nature of the diet may also
engender an unhealthy relationship with food,
potentially leading to disordered eating patterns in
susceptible individuals.10,18

The onset of "keto flu" can vary from person to
person, and there's no specific number of days or
weeks until it emerges universally. For some
individuals, symptoms of keto flu may appear within
the first few days of starting the ketogenic diet,
typically as the body adapts to the metabolic shift from
carbohydrates to fats for energy. However, for others,
it may take longer, potentially up to a week or two.
Factors such as individual metabolism, prior dietary
habits, hydration status, electrolyte balance, and
overall health can influence when and how severely
keto flu symptoms manifest. It's essential to stay well-
hydrated, maintain electrolyte balance, and ensure
adequate nutrition during the initial phases of the
ketogenic diet to help mitigate the symptoms of keto
flu. In terms of long-term body composition effects,
ketogenic diet can facilitate substantial initial weight
loss, predominantly through reductions in fat mass,
the sustainability of these changes is less certain. The
metabolic advantages of ketosis, including enhanced
fat oxidation and appetite suppression, may diminish
over time as the body adapts to the dietary regimen.
Moreover, the potential for weight regain upon
discontinuation of the diet is a notable concern,

particularly in the absence of established strategies for

transitioning to a more sustainable, balanced dietary
pattern that maintains the benefits achieved through
ketosis.2.17

Furthermore, it's imperative to underscore the
significance of seeking clinical guidance from a
medical doctor or a doctor specialized in nutrition
before embarking on the ketogenic diet journey. These
healthcare professionals can provide personalized
advice and supervision tailored to individual health
needs, ensuring that the diet is safe and appropriate
for specific medical conditions or dietary
requirements. Doctors can conduct thorough health
assessments, including evaluating pre-existing
medical conditions, medication interactions, and
potential risk factors that may impact the suitability of
the ketogenic diet. For individuals with conditions
such as diabetes, kidney disease, or metabolic
disorders, medical oversight is particularly essential to
mitigate potential risks and ensure optimal health
outcomes while following the diet. Moreover, doctors
specialized in nutrition can offer expert guidance on
nutritional adequacy, helping individuals devise well-
balanced meal plans that meet their dietary needs
while adhering to the ketogenic principles. They can
also provide strategies for managing potential side
effects, such as keto flu, and offer ongoing support

throughout the dieting process.

Comparative analysis with other diets

In the landscape of dietary interventions aimed at
improving body composition, the ketogenic diet
presents a distinct paradigm when juxtaposed with
more traditional dietary approaches, such as the low-
fat, and Mediterranean diets. Each dietary regimen
embodies unique principles and macronutrient
distributions, which in turn influence metabolic
responses and body composition outcomes.519 The
low-fat diet, long endorsed for weight management and
cardiovascular health, emphasizes a reduction in
dietary fat intake while allowing for moderate to high
carbohydrate consumption. This contrasts starkly
with the ketogenic diet's high-fat, low-carbohydrate

framework. Comparative studies have illustrated that
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while both diets can yield weight loss, the ketogenic
diet often results in more significant reductions in
body fat percentage, possibly due to its more
pronounced effects on satiety, insulin sensitivity, and
fat oxidation. However, the low-fat diet's advantage lies
in its potential for greater dietary fiber intake and its
alignment with conventional dietary guidelines, which
may  promote longer-term  adherence and
cardiovascular health.8.20

The Mediterranean diet, celebrated for its
cardiovascular benefits, is rich in fruits, vegetables,
whole grains, fish, and olive oil, presenting a moderate
macronutrient balance that contrasts with the
ketogenic diet's strict macronutrient restrictions.
Comparative  analyses have  highlighted the
Mediterranean diet's efficacy in improving body
composition, albeit through mechanisms that differ
from the ketogenic approach. The Mediterranean diet's
emphasis on whole, nutrient-dense foods and healthy
fats contributes to weight loss and fat reduction, albeit
at a potentially slower pace than the ketogenic diet,
but with the added benefits of greater micronutrient
diversity and potential cardiovascular protection.21,22

Unique to the ketogenic diet is its foundational
reliance on ketosis to drive metabolic changes and
influence body composition. This metabolic state not
only facilitates a shift in energy utilization—from
glucose to ketones—but also modulates a host of
hormonal and physiological responses that directly
impact fat metabolism, satiety signals, and lean
muscle preservation. The ketogenic diet's distinct
impact on insulin dynamics, through reduced
carbohydrate intake, sets it apart from diets with
higher carbohydrate allowances, enabling more
effective management of blood glucose and insulin
levels, which is particularly beneficial for individuals

with insulin resistance or type 2 diabetes.1,23

Comparative analysis with other diets

In the landscape of dietary interventions aimed at
improving body composition, the ketogenic diet
presents a distinct paradigm when juxtaposed with

more traditional dietary approaches, such as the low-

fat, and Mediterranean diets. Each dietary regimen
embodies unique principles and macronutrient
distributions, which in turn influence metabolic
responses and body composition outcomes.5:19

The low-fat diet, long endorsed for weight
management and cardiovascular health, emphasizes a
reduction in dietary fat intake while allowing for
moderate to high carbohydrate consumption. This
contrasts starkly with the ketogenic diet's high-fat,
low-carbohydrate framework. Comparative studies
have illustrated that while both diets can yield weight
loss, the ketogenic diet often results in more
significant reductions in body fat percentage, possibly
due to its more pronounced effects on satiety, insulin
sensitivity, and fat oxidation. However, the low-fat
diet's advantage lies in its potential for greater dietary
fiber intake and its alignment with conventional
dietary guidelines, which may promote longer-term
adherence and cardiovascular health.8.20

The Mediterranean diet, celebrated for its
cardiovascular benefits, is rich in fruits, vegetables,
whole grains, fish, and olive oil, presenting a moderate
macronutrient balance that contrasts with the
ketogenic diet's strict macronutrient restrictions.
Comparative  analyses have highlighted the
Mediterranean diet's efficacy in improving body
composition, albeit through mechanisms that differ
from the ketogenic approach. The Mediterranean diet's
emphasis on whole, nutrient-dense foods and healthy
fats contributes to weight loss and fat reduction, albeit
at a potentially slower pace than the ketogenic diet,
but with the added benefits of greater micronutrient
diversity and potential cardiovascular protection.21,22

Unique to the ketogenic diet is its foundational
reliance on ketosis to drive metabolic changes and
influence body composition. This metabolic state not
only facilitates a shift in energy utilization—from
glucose to ketones—but also modulates a host of
hormonal and physiological responses that directly
impact fat metabolism, satiety signals, and lean
muscle preservation. The ketogenic diet's distinct
impact on insulin dynamics, through reduced

carbohydrate intake, sets it apart from diets with
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higher carbohydrate allowances, enabling more
effective management of blood glucose and insulin
levels, which is particularly beneficial for individuals

with insulin resistance or type 2 diabetes.1,23

4. Conclusion

The ketogenic diet presents a compelling option for
body composition management, with evidence
supporting its efficacy in reducing fat mass and
potentially improving lean muscle mass. However, its
application must be individualized, considering
personal health status, lifestyle factors, and potential
risks. Future research should aim to address the gaps
in understanding the long-term effects of the diet,
strategies for mitigating associated risks, and the
development of sustainable dietary patterns that
maintain the metabolic benefits of ketosis while

promoting overall health and well-being.
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