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ABSTRACT

The comparative effectiveness of low-carbohydrate versus low-fat diets remains a critical topic in
nutritional science, particularly in the context of managing obesity, metabolic syndrome, and
cardiovascular risk. This systematic review critically evaluated peer-reviewed clinical trials and
cohort studies published between 2020 and 2025 to compare the short- and long-term health
outcomes associated with these dietary strategies. Findings reveal that low-carbohydrate diets often
produce greater short-term weight loss, improvements in insulin sensitivity, and reductions in
triglyceride levels, especially among individuals with insulin resistance or type 2 diabetes.
Conversely, low-fat diets demonstrate more consistent benefits in lowering total and LDL
cholesterol, suggesting potential cardioprotective effects. However, adherence challenges and
variability in diet definitions complicate long-term efficacy for both approaches. Emphasizing
nutrient quality over macronutrient quantity emerged as a critical factor influencing health outcomes.
Bibliometric analysis highlighted a research shift toward personalized nutrition and sustainable
dietary interventions. Overall, both dietary patterns can yield significant health benefits when tailored
to individual metabolic profiles and supported by sustainable practices. Future research should focus
on standardizing dietary definitions, enhancing long-term adherence strategies, and integrating
personalized nutrition frameworks to optimize clinical outcomes.

Keywords: Low-Carbohydrate vs Low-Fat Diets, Health Outcomes, Personalized Nutrition,
Nutrient Quality, Sustainable Dietary Interventions

1. INTRODUCTION

The ongoing debate over the optimal macronutrient composition for health promotion and
disease prevention has intensified in recent decades, especially with the increasing global prevalence
of obesity, type 2 diabetes, and cardiovascular disease. Central to this debate is the contrast between
low-carbohydrate and low-fat dietary patterns—two competing paradigms that have each garnered
significant scientific attention and public interest. Historically, dietary guidelines in many countries
emphasized the reduction of dietary fat, especially saturated fat, in favor of higher carbohydrate
intake. This approach stemmed from hypotheses linking dietary fat to adverse health outcomes,
including obesity, dyslipidemia, and cardiovascular disease (Schiitz et al., 2021; Akbari et al., 2024).
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Consequently, for several decades, a high-carbohydrate, low-fat dietary framework formed the
cornerstone of public health nutrition recommendations.

However, despite widespread adherence to these guidelines, the incidence of chronic
metabolic diseases has not shown a corresponding decline. On the contrary, the global burden of
obesity and metabolic syndrome has escalated, prompting a critical reevaluation of traditional dietary
recommendations. Emerging evidence suggests that carbohydrate quality and quantity may play a
more substantial role in metabolic dysfunction than previously assumed. In this context, low-
carbohydrate diets—ranging from moderate carbohydrate restriction to more extreme forms such as
ketogenic diets—have been proposed as potential alternatives with distinct metabolic advantages.
These diets typically emphasize higher fat intake and a substantial reduction in carbohydrate
consumption, thereby altering energy metabolism, improving insulin sensitivity, and modulating
hormonal responses related to hunger and satiety (Kammerer et al., 2021; Aamri et al., 2022;
Santamarina et al., 2023).

Recent clinical and observational studies have yielded mixed but thought-provoking results
when comparing low-carbohydrate and low-fat diets. Some randomized controlled trials have
demonstrated that both dietary approaches can be effective for short-term weight loss and metabolic
improvements when caloric intake is controlled (Wrzosek et al., 2021; Wachsmuth et al., 2022).
However, low-carbohydrate diets often result in more pronounced initial reductions in body weight
and greater improvements in insulin sensitivity, glycemic control, and triglyceride levels—
particularly among individuals with insulin resistance or type 2 diabetes (Kammerer et al., 2021;
Aamri et al., 2022). At the same time, low-fat diets are typically associated with improved total
cholesterol and LDL cholesterol levels and may offer advantages in cardiovascular health for some
populations. These findings underscore the multifaceted nature of dietary interventions and highlight
the influence of individual variability in response to macronutrient manipulation.

Despite these findings, the literature remains fragmented, and clear consensus is lacking.
One major challenge in interpreting the evidence is the heterogeneity in dietary definitions. “Low-
carbohydrate” diets can range from mildly reduced carbohydrate intake (approximately 40% of total
energy) to extremely restricted ketogenic protocols (under 10% of total energy from carbohydrates)
(Kleiner et al., 2022). Similarly, “low-fat” diets may vary widely in fat content and may or may not
emphasize reductions in saturated fat specifically. This lack of standardization complicates direct
comparisons across studies and raises questions about the generalizability of results. Moreover, the
duration of dietary interventions, adherence rates, population characteristics, and the types of foods
consumed within each macronutrient category (e.g., refined vs. whole grains, saturated vs.
unsaturated fats) all contribute to the variability in reported outcomes (Wrzosek et al., 2021;
Santamarina et al., 2023).

Adding to the complexity is the issue of long-term sustainability. While short-term benefits
of both low-carbohydrate and low-fat diets are well-documented, evidence on their long-term
effectiveness, adherence, and safety remains limited. Dietary adherence often wanes over time,
particularly with highly restrictive protocols, and this can significantly influence the observed
efficacy in clinical trials (Aamri et al., 2022). Additionally, while low-carbohydrate diets may elicit
favorable lipid profile changes such as increases in HDL cholesterol and reductions in triglycerides,
some studies have reported concomitant increases in LDL cholesterol and potential concerns
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regarding cardiovascular risk (Kripp et al., 2024; Schmidt et al., 2023). These contrasting outcomes
call for a nuanced assessment of the metabolic trade-offs involved in macronutrient restriction.

Given this background, there is a pressing need to synthesize existing research through a
systematic and methodologically rigorous review. This review aims to critically evaluate the
comparative effects of low-carbohydrate versus low-fat diets on key health outcomes, including body
weight, lipid profiles, glycemic control, and cardiovascular risk markers. Specifically, the primary
research questions guiding this systematic review are: (1) How do low-carbohydrate and low-fat diets
compare in terms of short- and long-term weight loss outcomes? (2) What are the differential effects
of these diets on metabolic health indicators such as lipid levels, blood glucose regulation, and blood
pressure? (3) To what extent do these diets influence the sustainability of dietary adherence and
overall health outcomes over time?

The scope of this review is intentionally focused on studies involving adult human populations
in which low-carbohydrate and low-fat diets are directly compared. To ensure methodological rigor,
only peer-reviewed clinical trials, randomized controlled trials, and high-quality cohort studies with
clearly defined dietary interventions and measurable health outcomes were included. The review
excludes studies lacking direct dietary comparisons, animal research, non-English publications, and
narrative reviews without original data. By narrowing the scope in this way, the review seeks to offer
a precise and evidence-based assessment of diet-related health outcomes that can inform clinical
practice and future dietary guidelines.

This systematic review holds potential significance for several reasons. First, it provides an
updated synthesis of evidence at a time when dietary guidelines are increasingly being challenged
and revised to accommodate individualized and culturally adaptive eating patterns. Second, by
evaluating the relative merits and drawbacks of low-carbohydrate and low-fat diets through the lens
of rigorous clinical data, this review contributes to the ongoing discourse on personalized nutrition
and the role of macronutrients in chronic disease prevention. Third, the findings may offer practical
insights for healthcare providers and dietitians seeking to tailor nutritional interventions to specific
patient populations, especially those with metabolic disorders. Finally, the review helps to clarify
inconsistencies in the literature by examining methodological quality, sample size, and study
duration—factors that often influence the strength and applicability of findings (Akbari et al., 2024;
Pergola et al., 2020; Schiitz et al., 2021).

The structure of this paper is organized according to the IMRAD format to ensure logical flow
and clarity. Following this introduction, the Methods section outlines the systematic review design,
including the search strategy, inclusion and exclusion criteria, data extraction process, and quality
assessment procedures. The Results section presents a synthesis of findings from the selected studies,
with particular attention to variations in outcomes based on dietary type, duration, and population
characteristics. The Discussion section interprets the results in the context of existing literature,
addressing potential mechanisms, implications, and limitations, while also identifying gaps for future
research. Finally, the Conclusion summarizes the key takeaways and emphasizes the relevance of the
findings to both clinical practice and policy development.

In sum, the escalating prevalence of diet-related chronic conditions necessitates a critical
reexamination of dietary paradigms and their health implications. While low-fat diets have
traditionally dominated public health recommendations, the emergence of low-carbohydrate
approaches offers compelling—if sometimes controversial—alternatives that merit systematic
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evaluation. Through this review, we aim to contribute meaningfully to the body of evidence that
supports informed, nuanced, and personalized dietary choices grounded in robust scientific data.

2. RESEARCH METHOD

2.1 Research Design

This systematic literature review was conducted to examine and compare the health effects of
low-carbohydrate and low-fat diets, with particular attention to outcomes such as weight loss, lipid
profiles, glycemic control, and cardiovascular risk markers. The review followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines to ensure
methodological rigor, transparency, and reproducibility.

2.2 Search Strategy

A systematic search was carried out to identify and synthesize relevant peer-reviewed studies
that directly compared low-carbohydrate and low-fat diets in adult human populations. The review
focused on clinical and observational studies published between January 2020 and February 2025.
Four major academic databases—PubMed, Scopus, Web of Science, and Google Scholar—were
searched using key terms related to diet type (e.g., “low-carbohydrate diet,” “low-fat diet”), health
outcomes (e.g., “weight loss,” “lipid profile,” “glycemic control”), and study design (e.g.,
“randomized controlled trial,” “cohort study”). The search strategy was tailored to each database to
maximize the relevance and comprehensiveness of the results.

2.3 Eligibility Criteria

To ensure the inclusion of high-quality and relevant studies, the following inclusion criteria
were applied: studies had to be published in English, appear in peer-reviewed journals, involve adult
human participants (aged 18 or older), and directly compare low-carbohydrate and low-fat dietary
interventions. Additionally, studies needed to report at least one quantifiable health outcome, such
as body weight, BMI, lipid levels, blood pressure, or glycemic markers. Eligible study designs
included randomized controlled trials, controlled clinical trials, and observational cohort studies.

Studies were excluded if they were non-English, involved animal subjects, lacked a direct
comparison between the diets, or were editorial pieces, opinion articles, or narrative reviews that did
not include original data.

Tabel 1 Eligibility Criteria

Criteria Type Inclusion Criteria Exclusion Criteria
Language Published in English Non-English publications

.. Editorials, opinion pieces, letters,
Publication . . . _p p .
Tvoe Peer-reviewed journal articles and narrative reviews without

yp original data
Study . . L .
. Human adults (>18 years) Animal studies or in vitro studies

Population
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Criteria Type Inclusion Criteria Exclusion Criteria
. Randomized controlled trials (RCTSs), controlled Case reports, case series, reviews

Study Design . . . . . .

clinical trials, or cohort studies without primary data

Direct comparison of low-carbohydrate vs low- Studies not directly comparing low-

Intervention

Outcomes

Publication
Date

fat dietary interventions carbohydrate and low-fat diets
Reporting at least one health-related outcome

(e.g., weight, BMI, lipid profile, glycemic
markers, blood pressure)
Published between January 2020 and February Studies published outside the

2025 specified time range

Studies without measurable health
outcomes

2.4 Study Selection

The selection process began with a preliminary screening of titles and abstracts by two
independent reviewers to identify potentially relevant studies. Full-text articles were then retrieved
and assessed against the eligibility criteria. Any disagreements between reviewers were resolved
through discussion or with the assistance of a third reviewer. The entire selection process is
documented using a PRISMA flow diagram, which outlines the number of studies identified,
screened, excluded, and ultimately included in the review.
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Figure 1 PRISMA Flow Diagram
2.5 Data Extraction

Data from the included studies were extracted using a standardized extraction form developed
to collect all essential study characteristics. The data included author(s) and publication year, study
location, design and duration, sample size and population characteristics, detailed descriptions of
dietary interventions, and the health outcomes measured. Key outcomes extracted included weight
change, BMI, blood pressure, HDL and LDL cholesterol levels, total cholesterol, triglycerides, and
glycemic indices such as fasting glucose and insulin levels.

2.6 Data Synthesis

Given the heterogeneity in dietary definitions, intervention durations, outcome measurements,
and population types, a quantitative meta-analysis was not feasible. Instead, a narrative synthesis was
conducted to compare and contrast the findings of included studies. Studies were organized
according to the type of dietary intervention, health condition of participants (e.g., obesity, type 2
diabetes), and reported outcome variables. This approach allowed for a detailed interpretation of
results and the identification of trends, consistencies, and discrepancies across the literature.

2.7 Bibliometric Analysis

Health, Extended & Applied Research Trends | HEART
https://ojs.dinamikapublika.id/index.php/heart



https://ojs.dinamikapublika.id/index.php/heart

X -~ A Vol. 1, No. 1, September 2025
(\(fj H i:fm’& RT HEART: Health, Extended & Applied Research Trends
{V Health, Extended & Applied Research Trends https://ojs.dinamikapublika.id/index.php/heart

To supplement the narrative synthesis, a VOSviewer bibliometric analysis was conducted to
map keyword co-occurrence and identify dominant research themes. This visual analysis revealed
the most frequently studied topics, prominent clusters of research focus, and the interrelationships
among terms such as "macronutrient intake,” "insulin resistance," and "cardiometabolic risk." The
resulting map helped contextualize the literature landscape and highlighted emerging trends within
the field.

2.8 Quality Assessment

The methodological quality of the included studies was independently assessed to ensure the
reliability of the findings. For randomized controlled trials, the Cochrane Risk of Bias Tool (RoB
2.0) was applied, evaluating factors such as random sequence generation, allocation concealment,
blinding, and completeness of outcome data. For observational cohort studies, the Newcastle-Ottawa
Scale (NOS) was used, focusing on participant selection, comparability between groups, and
outcome measurement. Only studies meeting moderate to high-quality standards were included in
the final synthesis to maintain validity and reduce the risk of bias.

2.9 Presentation of Results

To enhance clarity and transparency, several tables and visual aids will be included in this
section. A PRISMA flow diagram will summarize the article screening and selection process. A
summary table of included studies will present key attributes such as authorship, sample
characteristics, intervention details, and measured outcomes. Another table will organize the
comparative results by dietary intervention and outcome domain, facilitating cross-study
comparisons. Additionally, a quality assessment table will report bias ratings or quality scores for
each included study. Lastly, a VOSviewer keyword map will visually depict the thematic structure
of the literature.

3. RESULTS AND DISCUSSION
3.1 Weight Loss Outcomes
3.1.1 Short-Term Effects of Low-Carbohydrate Versus Low-Fat Diets

The comparative analysis between low-carbohydrate and low-fat dietary interventions in obese
populations reveals a nuanced picture. Several randomized controlled trials demonstrated that
individuals adhering to low-carbohydrate diets experienced a more pronounced reduction in body
weight during the initial months of intervention compared to those following conventional low-fat,
calorie-restricted diets (Aamri et al., 2022). This rapid initial weight loss is often attributed to
reductions in glycogen stores and associated water loss, in addition to the appetite-suppressing effects
of higher protein and fat intake.

However, longitudinal data suggest that this advantage diminishes over time. By the one-year
mark, weight loss outcomes between the two dietary groups often converge, with both groups
experiencing weight regain to varying degrees (Aamri et al., 2022). Some studies even report a more
marked rebound in weight among participants in the low-carbohydrate group. This phenomenon
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could be linked to challenges in maintaining strict carbohydrate restriction, dietary monotony, and
the psychological difficulty of adhering to highly restrictive eating patterns over the long term.
Moreover, the lack of standardized definitions for "low-carbohydrate" diets complicates cross-study
comparisons and real-world implementation.

3.1.2 Challenges of Long-Term Adherence

The sustainability of dietary interventions plays a critical role in achieving lasting weight
management. Low-carbohydrate regimens, although initially effective, often suffer from higher
dropout rates compared to more flexible, moderate-fat dietary approaches. Behavioral studies have
suggested that perceived deprivation, limited food variety, and social eating contexts contribute to
poor adherence. Without sustained compliance, the metabolic advantages observed in the short term
dissipate, leading to weight regain and potential metabolic deterioration.

Future interventions must integrate behavioral support strategies, such as motivational
interviewing, goal-setting, and adaptive meal planning, to promote long-term dietary adherence and
success.

3.2 Metabolic and Cardiovascular Outcomes

3.2.1 Improvements in Insulin Sensitivity and Body Composition

Beyond weight loss, modifying macronutrient distribution exerts significant effects on
metabolic profiles, particularly for individuals with type 2 diabetes. Several studies have highlighted
that low-carbohydrate diets, including ketogenic variations, lead to notable improvements in insulin
sensitivity, reductions in fasting glucose levels, and favorable shifts in body composition, particularly
visceral fat loss (Santamarina et al., 2023). Such changes are crucial, as visceral adiposity is a strong
predictor of metabolic syndrome and cardiovascular disease.

Nevertheless, these metabolic improvements are typically most evident during the early phases of
intervention. Longer-term follow-up often reveals diminishing returns, emphasizing the importance
of maintaining dietary changes and monitoring individual metabolic responses over time.

3.2.2 Lipid Profile Variations and Cardiovascular Risk

While low-carbohydrate diets commonly reduce serum triglycerides and elevate HDL
cholesterol, several investigations have reported concurrent increases in LDL cholesterol (Schiitz et
al., 2021; Santamarina et al., 2023). This dual effect complicates the cardiovascular risk profile
associated with these diets. Notably, the particle size and density of LDL cholesterol may shift toward
less atherogenic forms under low-carbohydrate regimens, but this phenomenon is not universally
observed, and clinical significance remains debated.

Conversely, low-fat diets consistently lower LDL cholesterol levels, contributing to
established cardiovascular benefits, but may be less effective at improving insulin sensitivity. The
heterogeneity of lipid responses among individuals underscores the necessity of tailoring dietary
interventions based on comprehensive cardiometabolic risk assessment.

3.3 Heterogeneity of Dietary Definitions and Nutrient Quality

3.3.1 Variability in Carbohydrate Restriction Levels
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Considerable heterogeneity exists in the degree of carbohydrate restriction prescribed across
studies. Definitions of "low-carbohydrate” diets vary widely, encompassing anything from 5% to
40% of total caloric intake (Kleiner et al., 2022). Moderate reductions in carbohydrate intake often
show the best balance between efficacy and adherence, while extremely low-carbohydrate
approaches, such as ketogenic diets, may impose greater psychological and physiological burdens on
participants (Wrzosek et al., 2021).

3.3.2 Emphasis on Macronutrient Quality Over Quantity

Nutritional epidemiology increasingly emphasizes the importance of nutrient quality. Low-
carbohydrate diets rich in refined meats and saturated fats may exacerbate cardiovascular risk,
whereas those based on unsaturated fats, lean proteins, legumes, and high-fiber vegetables confer
metabolic benefits (Offringa et al., 2021; Santamarina et al., 2023). Similarly, low-fat diets
emphasizing whole grains, legumes, and vegetables yield superior metabolic outcomes compared to
those dominated by refined grains and sugars.

Therefore, dietary recommendations must prioritize food quality—such as promoting
minimally processed foods, increasing fiber intake, and selecting healthy fat sources—rather than
focusing solely on macronutrient percentages.

3.4 Bibliometric Analysis of Research Trends

3.4.1 VOSviewer Network Visualization: Cluster Map

To contextualize the current research landscape, a bibliometric analysis was conducted using
VOSviewer software. The network visualization (Figure 1) highlights major clusters within the
literature on low-carbohydrate and low-fat diets. Prominent clusters center around keywords such as
"low-carbohydrate diet," "weight loss," "insulin resistance," "lipid profile," and "type 2 diabetes."

The proximity of nodes and the density of connections illustrate how tightly interwoven
concepts like carbohydrate restriction, metabolic health, and cardiovascular outcomes have become.
The clustering indicates that while traditional focuses on weight loss remain central, newer studies
increasingly link dietary interventions to broader cardiometabolic endpoints, reflecting a growing
sophistication in nutritional science.
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Figure 2 Network Visualization 28 Articles

3.4.2 VOSviewer Overlay Visualization: Research Evolution

The overlay visualization (Figure 2) offers a temporal perspective on research trends. Yellow-
colored nodes indicate recent focus areas, while blue and green nodes reflect older research interests.
Recent emphasis has shifted toward themes such as "personalized nutrition," "glycemic variability,"
and "sustainable dietary interventions."

This temporal evolution underscores the research community’s increasing recognition of
individual variability in dietary responses and the need for adaptive, personalized approaches to
nutritional management.
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3.5 Limitations and Implications for Future Research

Several limitations constrain the conclusions drawn from current literature. These include
short study durations, high dropout rates, variability in dietary adherence, and a lack of standardized
definitions. Future studies should prioritize longer-term follow-up, rigorous adherence monitoring,
and the exploration of personalized dietary responses based on genetic, metabolic, and behavioral
factors.

Moreover, future interventions should incorporate real-world implementation strategies,
integrating behavioral support, culturally sensitive dietary adaptations, and sustainability
considerations. Only by addressing these challenges can dietary recommendations become both
scientifically robust and practically applicable.

4. CONCLUSION

This systematic literature review critically evaluated the comparative impacts of low-
carbohydrate and low-fat dietary interventions on weight loss, metabolic health, and cardiovascular
risk factors. The evidence synthesized reveals that while both dietary strategies can achieve
meaningful health improvements, the effects are nuanced, context-dependent, and strongly
influenced by factors such as dietary adherence, individual metabolic profiles, and the quality of
macronutrient sources.

Low-carbohydrate diets demonstrate superior short-term effectiveness in promoting weight
loss and enhancing metabolic markers, particularly improvements in insulin sensitivity, reductions
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in serum triglycerides, and increases in HDL cholesterol. These benefits are especially evident among
individuals with metabolic syndrome and type 2 diabetes. However, the initial advantages observed
with low-carbohydrate regimens tend to diminish over time, largely due to challenges in maintaining
strict carbohydrate restriction, psychological fatigue, and dietary monotony. Weight regain, a
common outcome across studies, further underscores the critical role of long-term dietary adherence
in achieving sustainable health benefits.

Conversely, low-fat diets are consistently associated with favorable changes in lipid profiles,
including reductions in total cholesterol and LDL cholesterol levels, suggesting potential
cardioprotective effects. Nevertheless, low-fat diets may be less effective in improving glycemic
control, highlighting the need for individualized consideration when selecting dietary strategies for
specific patient populations.

An important theme emerging from the literature is the primacy of macronutrient quality over
mere macronutrient distribution. Diets emphasizing minimally processed foods, rich in fiber,
unsaturated fats, and low-glycemic index carbohydrates, are consistently associated with superior
metabolic outcomes. This perspective challenges the traditional dichotomy of "low-fat" versus "low-
carbohydrate," advocating instead for dietary patterns that prioritize nutrient-dense, high-quality
foods irrespective of macronutrient percentages.

The bibliometric analysis conducted further underscores the evolving research focus, revealing
a shift toward personalized nutrition, sustainable dietary interventions, and the complex interplay
between diet, metabolism, and chronic disease risk. These insights align with the growing recognition
that no single dietary approach is universally optimal and that individual variability must be a central
consideration in dietary planning.

Despite promising findings, several limitations within the current literature were identified,
including short intervention durations, high dropout rates, heterogeneous definitions of dietary
patterns, and limited long-term follow-up. Addressing these gaps will require future research efforts
that incorporate standardized definitions, rigorous adherence monitoring, and evaluations of real-
world feasibility and sustainability. Furthermore, expanding research into the personalization of
dietary strategies based on genetic, metabolic, and behavioral profiling represents an important
frontier in optimizing health outcomes.

In conclusion, both low-carbohydrate and low-fat diets can serve as effective tools in managing
weight and improving metabolic health when appropriately tailored to individual needs. Moving
forward, clinical practice should embrace flexibility and personalization, emphasizing sustainable,
nutrient-rich eating patterns over rigid macronutrient prescriptions. By advancing toward a more
individualized, quality-focused approach to nutrition, healthcare providers can better support patients
in achieving lasting health improvements and reducing the burden of diet-related chronic diseases.
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