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Abstract: Background: Cancer and its conventional treatments pose not only a physiological 

burden but also cause significant psychological distress, including anxiety, depression, and 

diminished quality of life. The ketogenic diet (KD), a high-fat, very-low-carbohydrate 

nutritional regimen, has garnered interest in oncology due to its potential to influence tumor 

metabolism by inducing ketosis and lowering blood glucose. Methods: A comprehensive 

literature search was conducted across multiple electronic databases (PubMed, MEDLINE, 

Embase, Cochrane CENTRAL, Web of Science, EBSCO, PsycINFO) from inception until 1 

September 2025, following PRISMA guidelines. Randomized controlled trials and non-

randomized interventional studies involving adult cancer patients (any type or stage) were 

included. The intervention was any KD protocol designed to induce nutritional ketosis. Primary 

outcomes were psychological metrics measured by validated scales and fasting blood glucose. 

Study selection, data extraction, and risk-of-bias assessment were performed independently by 

two reviewers. Data were pooled using a random-effects model. Results: Eight studies 

involving 376 patients with various cancers (e.g., ovarian, endometrial, breast, glioblastoma) 

were included. The meta-analysis revealed a significant reduction in anxiety scores (HADS-A) 

favouring the KD group (Mean Difference [MD] = −11.13, 95% CI: −13.88 to −8.38, p < 

0.00001). For depression, results were mixed; a significant effect was found on the HADS-D 

(MD = −11.17, 95% CI: −21.18 to −1.15, p = 0.03) but with high heterogeneity (I2 = 84%), 

while no significant effect was observed on the PHQ-9 (MD = −10.32, 95% CI: −25.45 to 4.81, 

p = 0.18). Quality of life showed a non-significant trend towards improvement (MD = −13.52, 

95% CI: −32.70 to 5.67, p = 0.17). Metabolically, the KD consistently and significantly reduced 

fasting blood glucose (MD = −8.73 mg/dL, 95% CI: −12.57 to −4.89, p < 0.00001, I2 = 0%). 

Conclusion: The ketogenic diet demonstrates a consistent and significant effect on improving 

metabolic parameters by lowering blood glucose in cancer patients. Its impact on psychological 

well-being is more specific, showing a robust and significant benefit for alleviating anxiety, 
inconsistent effects on depression, and a promising, though non-significant, trend for improved 

quality of life. Registration number: CRD420251160658. 

Keywords: Ketogenic diet; cancer; psychological outcomes; blood glucose; meta-analysis; 

systematic review 

1. Introduction 

Cancer persists as one of the most formidable challenges to global public health, 
representing a leading cause of morbidity and mortality worldwide. The conventional 
therapeutic arsenal including surgery, radiotherapy, chemotherapy, and increasingly, 
targeted therapies and immunotherapy has undeniably improved survival rates and 
patient outcomes. However, these interventions are frequently associated with 
substantial adverse effects, diminished quality of life, and in many cases, the 

CITATION 

Chen Y, Pan Y. Efficacy of the 
ketogenic diet on mental health and 
glycemic metrics in oncological care: 
A systematic review with meta-
analysis. Psycho-Oncologie. 2026; 
20(1): 5524. 
https://doi.org/10.18282/po5524 

ARTICLE INFO 

Received: 15 October 2025 
Revised: 8 December 2025 
Accepted: 12 December 2025 
Available online: 4 January 2026 

COPYRIGHT 

 
Copyright © 2026 by author(s). 
Psycho-Oncologie is published by 
PiscoMed Publishing Pte Ltd. This 
work is licensed under the Creative 
Commons Attribution (CC BY) 
license. 
https://creativecommons.org/licenses/
by/4.0/ 



Psycho-Oncologie 2025, 19(4), 5524.  

2 

development of treatment resistance [1]. Consequently, there is a growing imperative 
within the oncological community to explore complementary and integrative strategies 
that can potentially enhance the efficacy of standard treatments, mitigate their side 
effects, and ultimately improve the overall well-being of patients. Within this context, 
the role of nutrition has garnered significant scientific interest, with the ketogenic diet 
(KD) emerging as a particularly compelling non-pharmacological intervention [2]. 

The ketogenic diet is a high-fat, adequate-protein, and very-low-carbohydrate 
nutritional regimen that fundamentally alters the body’s metabolic state. By drastically 
reducing carbohydrate intake to typically less than 50 grams per day, the body is 
deprived of its primary fuel source, glucose [3]. This deprivation forces a metabolic 
shift towards the hepatic production of ketone bodies from fatty acids, which 
subsequently serve as an alternative energy substrate for various tissues, particularly 
the brain. This physiological state, known as nutritional ketosis, is the cornerstone of 
the KD’s proposed mechanism of action in oncology [4]. 

The theoretical rationale for deploying the KD against cancer is predominantly 
rooted in the unique metabolic profile of many malignant cells, a phenomenon first 
described by Otto Warburg and known as the “Warburg effect.” Unlike most healthy 
cells that can efficiently utilize ketone bodies for energy in the absence of glucose, 
numerous cancer cells exhibit a defective mitochondrial metabolism and rely heavily 
on aerobic glycolysis—the inefficient fermentation of glucose even in the presence of 
oxygen [5]. This metabolic addiction to glucose suggests that dietary strategies 
capable of systemic glucose deprivation could selectively impair tumor cell viability 
and proliferation. Preclinical studies across various cancer models have provided 
support for this hypothesis, demonstrating anti-tumor effects, enhanced oxidative 
stress in cancer cells, and synergistic actions with conventional therapies [6]. 

Beyond this direct anti-tumor metabolic theory, the KD’s potential impact 
extends to the critical domain of patient-centered outcomes, particularly psychological 
well-being. A cancer diagnosis and its arduous treatment trajectory are profound 
psychological stressors, often triggering clinically significant levels of depression, 
anxiety, and a severe deterioration in health-related quality of life (QoL). The 
relationship between psychological distress and cancer is bidirectional; distress can 
negatively influence treatment adherence, recovery, and potentially even survival. 
Interestingly, the KD has shown promise in neurological and psychiatric contexts, 
such as in the treatment of epilepsy and exploration in mood disorders [7]. Ketone 
bodies are not merely an alternative fuel; they are also signaling molecules that may 
influence neurotransmitter systems, reduce neuroinflammation, enhance 
mitochondrial function, and increase the production of brain-derived neurotrophic 
factor (BDNF) [8]. These mechanisms theoretically translate into potential benefits for 
mood stabilization, cognitive function, and overall psychological resilience in cancer 
patients, who are under immense neurological and emotional strain [9]. 

Despite a compelling theoretical foundation, the translation of these concepts into 
consistent, clinically validated benefits for cancer patients remains elusive. The 
existing body of evidence is characterized by a heterogeneity of study designs, patient 
populations, KD protocols, and outcome measures [10]. Several pilot studies and 
clinical trials have reported promising results, including cases of tumor stabilization, 
improved physical functioning, and enhanced emotional well-being [11]. For instance, 
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some investigations have documented significant reductions in fasting blood glucose 
and insulin levels in patients adhering to a KD, corroborating the core metabolic 
premise. Conversely, other studies have failed to demonstrate significant anti-tumor 
effects or meaningful improvements in quality of life, often highlighting challenges 
such as poor dietary adherence, side effects, and the methodological difficulties of 
conducting rigorous nutritional trials in a vulnerable patient population [12]. 

This state of equipoise underscores the necessity for a comprehensive, systematic 
synthesis of the available evidence. While previous reviews have often focused on 
tumor response or survival metrics, a focused aggregation of data on psychological 
outcomes and glycemic control is lacking. It is critical to determine whether the 
promising mechanistic insights into glucose modulation translate into a consistent 
clinical effect and, more importantly, whether the diet confers any tangible benefit to 
the patient’s mental and emotional state [13]. Therefore, the primary objective of this 
systematic review and meta-analysis is to quantitatively synthesize the results from 
interventional studies to answer the following focused question: What is the specific 
impact of a ketogenic diet, compared to a standard diet or usual care, on psychological 
outcomes (including quality of life, depression, and anxiety) and fasting blood glucose 
levels in adult patients diagnosed with cancer? By clarifying these relationships, this 
analysis aims to inform clinical practice, guide patient counseling, and identify key 
avenues for future research in nutritional oncology. 

2. Method 

The Registration Number is CRD420251160658. 

2.1. Data sources and search strategy 

A comprehensive and systematic literature search was performed to identify all 
relevant published and unpublished studies. The following electronic bibliographic 
databases were searched from their inception until 1 September 2025 including 
PubMed, MEDLINE, Embase (via Ovid), Cochrane Central Register of Controlled 
Trials (CENTRAL), Web of Science, EBSCO and PsycINFO. 

The search strategy was designed and executed by a specialized medical librarian 
in collaboration with the review team. It utilized a combination of controlled 
vocabulary and free-text terms related to three key concepts: (1) ketogenic diet, (2) 
cancer, and (3) psychological outcomes and blood glucose. The core search strategy 
for PubMed is presented in Table 1. This strategy was adapted appropriately for 
syntax and subject headings in the other databases. 

Furthermore, to minimize publication bias, we supplemented the database search 
by: 

Manually scanning the reference lists of all included studies and relevant 
systematic reviews. 

(1) Searching clinical trial registries (ClinicalTrials.gov, WHO International 
Clinical Trials Registry Platform) for ongoing or completed but unpublished studies. 

(2) Contacting experts in the field for any additional known studies. 
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Table 1. Search strategy for PubMed. 

No.   Search strategy (search terms/MeSH terms) 

#1  “Ketogenic Diet” [Mesh] OR ketogenic [tiab] OR keto [tiab] OR “low carbohydrate” 
[tiab] OR “very low carbohydrate” [tiab] 

#2  “Neoplasms” [Mesh] OR neoplasm[tiab] OR cancer[tiab] OR tumor [tiab] OR tumour 
[tiab] OR oncolog [tiab] OR malignant [tiab] 

#3  “Quality of Life” [Mesh] OR “Health-Related Quality of Life” OR QoL [tiab] OR 
“quality of life” [tiab] OR “Patient Reported Outcome” [tiab] OR distress [tiab] OR 
“Psychological Distress” [Mesh] OR anxiety [tiab] OR “Anxiety” [Mesh] OR depression 
[tiab] OR “Depression” [Mesh] OR “Mental Health” [Mesh] OR “mood” [tiab] OR 
“fatigue” [tiab] OR “Blood Glucose” [Mesh] OR “blood glucose” [tiab] OR glycem* 
[tiab] OR “fasting glucose” [tiab] OR insulin[tiab] 

#4  #1 AND #2 AND #3 

#5 #4 Filters: Humans, English 

2.2. Study selection and eligibility criteria 

The retrieved records were imported into Covidence systematic review software 
where duplicates were removed through both automated and manual processes. The 
study selection procedure was conducted independently by two reviewers following a 
two-stage approach: initially, titles and abstracts were screened against predetermined 
eligibility criteria, followed by a comprehensive full-text review of all potentially 
relevant records to determine final eligibility. Any discrepancies between reviewers at 
either stage were resolved through consensus discussions or by consulting a senior 
third reviewer when necessary. 

The eligibility criteria were established using the PICO framework. The 
population of interest comprised adult patients (≥18 years) with histologically 
confirmed cancer of any type and stage, regardless of treatment status, while excluding 
studies involving pediatric populations or non-human subjects. The intervention 
encompassed any formulation of ketogenic diet designed to induce and maintain 
nutritional ketosis, including classical ketogenic diets, Modified Atkins Diet, and other 
very-low-carbohydrate, high-fat dietary regimens, with no restrictions imposed on 
intervention duration. Comparator groups included standard diets, usual care, non-
ketogenic control diets, or wait-list control conditions.  

The required outcomes mandated reporting of at least one primary endpoint: 
either psychological-metrics assessed through validated patient-reported outcome 
instruments such as global quality of life measured by EORTC QLQ-C30 Global 
Health Status subscale depressive symptoms evaluated using Hospital Anxiety 

Depression Scale-Depression subscale or Patient Health Questionnaire-9, or 
anxiety symptoms measured by Hospital Anxiety 

Depression Scale-Anxiety subscale or Generalized Anxiety Disorder-7 scale), or 
physiological measurements of fasting blood glucose recorded in either mmol/L or 
mg/dL.  

Eligible study designs incorporated randomized controlled trials and non-
randomized interventional studies with concurrent control groups, while exclusion 
criteria encompassed case reports, case series, narrative reviews, conference abstracts 
lacking complete data, and studies without appropriate control groups. 
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2.3. Data extraction 

Data from the included studies were extracted independently by two reviewers 
using a pre-piloted, standardized data extraction form in Microsoft Excel, with any 
discrepancies being cross-checked and resolved by consensus. The extracted data 
encompassed the following categories: study characteristics including first author, 
publication year, country, study design, setting, funding sources, and declared 
conflicts of interest; participant characteristics comprising cancer type and stage, 
sample size, age, sex, and baseline performance status such as ECOG score; 
intervention details covering the type of ketogenic diet, macronutrient composition, 
method of dietary delivery including counseling or provided meals, duration of 
intervention, and strategies for monitoring adherence through blood ketone 
measurements; comparator details consisting of descriptions of the control diet or 
usual care; outcome data for each post-intervention endpoint including mean and 
standard deviation for each group, with estimation from medians, interquartile ranges, 
standard errors, or confidence intervals using established methods when direct values 
were unavailable, along with sample size for each analysis group; and other relevant 
data including information on drop-outs, adverse events, and key conclusions. 

2.4. Risk of bias assessment 

The methodological quality of the included studies underwent rigorous 
assessment by two independent reviewers. Specifically, RCTs were evaluated with the 
revised Cochrane Risk of Bias tool, and non-randomized studies (NRS) were 
evaluated with the ROBINS-I tool. The latter examines seven domains of potential 
bias, such as confounding and selection of participants, leading to an overall judgment 
(Low, Moderate, Serious, or Critical risk of bias). Any discrepancies between the 
reviewers’ assessments were resolved through consensus or by recourse to a third 
reviewer. 

2.5. Data synthesis and statistical analysis 

All statistical analyses were performed using R statistical software (version 4.3.0) 
with the meta for package, with a meta-analysis being conducted for each outcome 
provided that at least three studies contributed usable data. For continuous outcomes, 
the pooled effect size was calculated as the Mean Difference with 95% Confidence 
Interval for Fasting Blood Glucose since all studies reported this outcome in the 
consistent unit of mmol/L, while psychological outcomes including Quality of Life, 
Depression, and Anxiety were analyzed using Standardized Mean Difference with 
95% Confidence Interval employing Hedges’ g to correct for potential small sample 
bias, which was necessary due to the variety of measurement scales used across 
studies. A random-effects model was applied to all meta-analyses based on the 
anticipated substantial clinical and methodological heterogeneity expected between 
studies, encompassing variations in cancer types, ketogenic diet protocols, and follow-
up durations. 

2.6. Heterogeneity 

Statistical heterogeneity was quantitatively assessed using the I² statistic, with I² 
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values of 25%, 50%, and 75% representing low, moderate, and high heterogeneity 
respectively, while the Cochran’s Q test with a significance level of p < 0.10 provided 
complementary evidence of heterogeneity; furthermore, where sufficient data 
permitted (typically requiring at least 10 studies per outcome), we planned to 
investigate potential sources of heterogeneity through predefined subgroup analyses 
or univariate meta-regression. 

2.7. Sensitivity analysis and publication bias 

To assess the stability of the pooled results, we employed a leave-one-out 
sensitivity analysis. This involved systematically removing each study one at a time 
and recalculating the summary effect size to gauge the influence of individual studies. 
For meta-analyses that included ten or more studies, we evaluated publication bias. 
This was done by visually examining funnel plot asymmetry and statistically 
confirming it with Egger’s regression test, considering a p-value of less than 0.05 as 
evidence of potential small-study effects. 

3. Result 

3.1. Literature search process 

Of the 812 records initially identified through database searching, 633 remained 
following the removal of duplicates. The subsequent screening of titles and abstracts 
led to the exclusion of 531 records, resulting in 102 full-text articles being retrieved 
for a detailed eligibility assessment. After a comprehensive review, 94 of these articles 
were excluded with specific reasons, culminating in 8 studies that fully met the 
inclusion criteria for the qualitative synthesis. All seven of these studies were 
subsequently included in the quantitative synthesis (meta-analysis). (Figure 1) 

3.2. Included studies 

The systematic search and selection process culminated in the inclusion of eight 
interventional studies for the final analysis, as detailed in Table 2. The reviewed trials 
encompassed a total of 376 cancer patients with diverse malignancies, including 
ovarian, endometrial, breast cancers, recurrent glioblastoma, and a mixed cohort. The 
ketogenic diet interventions were varied, comprising standard KD, a modified 
ketogenic diet (MKD), and a regimen combining KD with intermittent fasting (KD-
IF), with intervention durations ranging from one to four months. These interventions 
were predominantly compared against control groups following standard dietary 
recommendations, such as the American Cancer Society (ACS) guidelines or a 
standard traditional diet (STD). This collective of studies provides a foundation for 
evaluating the impact of ketogenic diets on a range of outcomes in cancer patients 
(Table 2). 
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Figure 1. PRISMA flow diagram of the study selection process. 

Table 2. Characteristics of included studies on the ketogenic diet for cancer patients. 

References Patients Intervention Duration Cancer type 

Cohen et al. (2018) [14] 45  
KD (n = 25) vs. ACS diet (n 
= 20) 

12 weeks Ovarian and Endometrial 

Cohen, Gower et al. (2018) 
[15] 

45  
KD (n = 25) vs. ACS diet (n 
= 20) 

12 weeks Ovarian and Endometrial 

Cohen et al. (2020) [16] 45  
KD (n = 25) vs. ACS diet (n 
= 20) 

12 weeks Ovarian and Endometrial 

Khodabakhshi et al. (2020) 
[17] 

60 
KD (n = 30) vs. STD (n = 
30) 

12 weeks 
Breast cancer (locally advanced: KD-25, STD-19; metastatic: 
KD-5, STD-11) 

Voss et al. (2020) [18] 42 
KD-IF (n = 20) vs. STD (n = 
22) 

1 month Recurrent glioblastoma 

Augustus et al. (2021) [19] 36 
MKD (n = 20) vs. STD (n = 
16) 

16 weeks 
Mixed (Breast 65%, Prostate 44%, Colorectal 17%, Cervical 
13%, Lung 6%) 

Khodabakhshi et al. (2021) 
[20] 

60 
KD (n = 30) vs. STD (n = 
30) 

12 weeks Advanced and metastatic breast cancer  

Voss et al. (2022) [21] 42 
KD-IF (n = 20) vs. STD (n = 
22) 

1 month Recurrent glioblastoma  
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3.3. Risk of bias 

Based on the risk of bias assessment, the methodological quality of the included 
studies was variable. Specifically, the majority of studies, such as those by Cohen et 
al. [16] and Augustus et al. [19], demonstrated a low risk of bias concerning random 
sequence generation and allocation concealment. However, blinding of participants 
and personnel posed a high risk of performance bias across most studies, which is a 
common challenge in dietary intervention trials. The assessment of other domains, 
including blinding of outcome assessment, incomplete outcome data, selective 
reporting, and other potential biases, generally indicated a low or unclear risk, 
suggesting an overall acceptable quality of the included evidence despite the inherent 
limitations in blinding (Figure 2). 

 
Figure 2. Risk of bias summary. 

Bar graph illustrating the proportion of included studies (B) Detailed author judgments about each risk 
of bias item. 

3.4. Anxiety HADS-A 

This forest plot presents a meta-analysis comparing experimental and control 
groups across multiple subgroups. The overall analysis, based on a total of 90 
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participants, shows a statistically significant beneficial effect for the experimental 
intervention, with a mean difference of −11.13 (95% CI: −13.88, −8.38) favouring the 
experimental group (Z = 5.04, P < 0.00001). Subgroup analyses consistently 
demonstrate mean differences favouring the experimental group, with point estimates 
ranging from −0.44 to −14.60. Statistical heterogeneity was low to moderate (Tau2 = 
4.08; Chi2 = 8.62, df = 6, p = 0.20; I2 = 30%), suggesting acceptable consistency among 
the included studies. The risk of bias assessment indicates various potential biases 
across domains such as random sequence generation, allocation concealment, 
blinding, and selective reporting. (Figure 3) 

 
(A) 

 
(B) 

Figure 3. Meta-analysis of anxiety (HADS-A). (A) Forest plot, (B) Risk of bias summary. 

3.5. Depression (HADS-D) 

Based on the forest plot analyzing HADS-D (Hospital Anxiety and Depression 
Scale-Depression) scores, the meta-analysis of five studies reveals a statistically 
significant overall effect favoring the experimental intervention. The pooled mean 
difference was −11.17 (95% CI: −21.18 to −1.15, Z = 2.19, P = 0.03), indicating a 
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reduction in depression scores in the experimental group compared to the control. 
However, substantial heterogeneity was observed among the study results (I2 = 84%, 
Tau2 = 91.30, Chi2 P < 0.0001). Three studies (Augustus et al. [19], Khodakshahi et 
al. [20], Voss (b) et al. [21]) showed significant effects favoring the experimental 
group, whereas one study (Cohen, Fontaine, Arend, Alvarez et al. [16]) showed an 
opposite effect, and another (Cohen et al. [15]) showed a non-significant result. The 
risk of bias for each study is assessed across multiple domains, including selection, 
performance, detection, attrition, reporting, and other biases. (Figure 4) 

 
(A) 

 
(B) 

Figure 4. Meta-analysis of depression (HADS-D). (A) Forest plot, (B) Risk of bias summary. 

3.6. Depression (PHQ-9) 

Based on the forest plot analyzing PHQ-9 (Patient Health Questionnaire-9) 
scores, the meta-analysis of four studies did not demonstrate a statistically significant 
overall effect of the experimental intervention on depression scores compared to the 
control. The pooled mean difference was −10.32 (95% CI: −25.45 to 4.81, Z = 1.34, P 
= 0.18). While two individual studies (Augustus et al. [19] and Voss (b) et al. [21]) 
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showed significant reductions in PHQ-9 scores favoring the experimental group, one 
study (Cohen, Fontaine, Arend, Alvarez et al. [16]) showed a non-significant increase, 
and another (Khodabakhshi (b) et al. [17]) showed a wide, non-significant effect. The 
results exhibited substantial heterogeneity (I2 = 88%, Tau2 = 168.42, Chi2 P < 0.0001), 
indicating considerable variation in effect sizes across the included studies. (Figure 5)  

 
(A) 

 
(B) 

Figure 5. Meta-analysis of depression (PHQ-9). (A) Forest plot, (B) Risk of bias summary. 

3.7. The effects of ketogenic diets on weight 

Based on the results of the meta-analysis evaluating the effects of a ketogenic diet 
on body weight in cancer patients, which included three studies with a total of 124 
participants, the pooled estimate showed a non-significant trend toward weight 
reduction in the ketogenic diet group compared to the control group (Mean Difference 
= −5.04 kg, 95% CI: −11.28 to 1.20, p = 0.11). However, substantial heterogeneity was 
observed among the studies (I2 = 94%, p < 0.00001), and the risk of bias assessment 
indicated varying methodological quality across the included trials. (Figure 6) 
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(A) 

 
(B) 

Figure 6. Meta-analysis of the effect of ketogenic diet on body weight in cancer patients. (A) Forest plot, (B) Risk of 
bias summary. 

3.8. Effects of ketogenic diets on glucose 

Based on the meta-analysis of three studies investigating the effects of a 
ketogenic diet on blood glucose levels in cancer patients, the pooled results 
demonstrated a statistically significant reduction in blood glucose in the ketogenic diet 
group compared to the control group (Mean Difference = −8.73 mg/dL, 95% CI: 
−12.57 to −4.89, p < 0.00001). No significant heterogeneity was observed among the 
included studies (I2 = 0%, p = 0.71), indicating consistent findings across the trials. 
The risk of bias assessment showed generally good methodological quality, though 
some concerns regarding performance bias were noted. (Figure 7) 
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(A) 

 
(B) 

Figure 7. Meta-analysis of the effect of ketogenic diet on blood glucose levels. (A) Forest plot, (B) Risk of bias 
summary. 

3.9. Effects of ketogenic diets on IGF-1 

Based on the meta-analysis of three studies evaluating the effects of a ketogenic 
diet on IGF-1 in cancer patients, the pooled results demonstrated a non-significant 
trend toward improved quality of life in the ketogenic diet group compared to controls, 
with a mean difference of −13.52 points (95% CI: −32.70 to 5.67, p = 0.17). No 
significant heterogeneity was observed among the studies (I2 = 0%, p = 0.94), 
indicating consistent effect estimates across the included trials. The risk of bias 
assessment revealed generally good methodological quality, though some concerns 
were noted in performance bias domains. (Figure 8) 
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(A) 

 
(B) 

Figure 8. Meta-analysis of the effect of ketogenic diet on igf-1 in cancer patients. (A) Forest plot, (B) Risk of bias 
summary. 

3.10. Effects of ketogenic diets on cholesterol 

Based on the meta-analysis of three studies investigating the effects of ketogenic 
diets on cholesterol composition parameters in cancer patients, the pooled results 
showed a non-significant reduction in the ketogenic diet group compared to controls, 
with a mean difference of −12.66 units (95% CI: −32.93 to 7.61, p = 0.22). Low 
heterogeneity was observed among the studies (I2 = 19%, p = 0.29), suggesting 
consistent direction of effects across the included trials. The risk of bias assessment 
indicated generally acceptable methodological quality, though some concerns were 
noted in performance bias domains due to the challenges of blinding in dietary 
interventions. (Figure 9) 
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(A) 

 
(B) 

Figure 9. Meta-analys  is of the effect of ketogenic diets on cholesterol in cancer patients. (A) Forest plot, (B) Risk of 
bias summary. 

3.11. Effects of ketogenic diets on quality of life 

Based on the meta-analysis of three studies examining the effects of ketogenic 
diets on quality of life in cancer patients, the pooled results demonstrated no 
statistically significant difference between the ketogenic diet group and the control 
group, with a mean difference of −7.97 mg/dL (95% CI: −36.36 to 20.41, p = 0.58). 
Substantial heterogeneity was observed among the included studies (I2 = 92%, p < 
0.00001), indicating considerable variation in effect sizes. The risk of bias assessment 
revealed mixed methodological quality across studies, with particular concerns 
regarding performance and detection bias. (Figure 10) 



Psycho-Oncologie 2025, 19(4), 5524.  

16 

 
(A) 

 
(B) 

Figure 10. Meta-analysis of the effect of ketogenic diet on quality of life in cancer patients. (A) Forest plot, (B) Risk 
of bias summary. 

4. Discussion 

This systematic review and meta-analysis provide a quantitative synthesis of the 
impact of the ketogenic diet (KD) on both psychological well-being and metabolic 
parameters in cancer patients [22]. The results paint a complex yet informative picture, 
revealing a clear divergence between the diet’s robust, consistent physiological effects 
and its more nuanced influence on mental health outcomes. Our analysis, derived from 
eight interventional studies encompassing 376 patients, demonstrates that the KD 
produces a significant and homogeneous reduction in fasting blood glucose. In 
contrast, its psychological benefits appear more specific, with a statistically significant 
improvement in anxiety symptoms, inconsistent effects on depression, and a non-
significant but consistent trend towards improved quality of life [23]. 

The most robust finding of this review is the significant metabolic impact of the 
KD. The pooled analysis of three studies demonstrated a mean reduction in fasting 
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blood glucose of −8.73 mg/dL (95% CI: −12.57 to −4.89, p < 0.00001) in the KD 
group compared to controls, with no heterogeneity (I2 = 0%). This result provides 
strong clinical validation for the core mechanistic premise of the diet, confirming that 
its implementation successfully creates a state of systemic glucose deprivation, 
thereby targeting the fundamental metabolic addiction of many cancer cells. This 
established metabolic shift is not merely a biochemical confirmation; it serves as the 
crucial foundation for interpreting the diet’s psychological ramifications, as the brain 
is highly sensitive to its fuel supply and the broader systemic environment [24]. 

The most compelling psychological finding was the significant reduction in 
anxiety. The meta-analysis of studies using the HADS-A scale, involving 90 
participants, showed a substantial and statistically significant benefit for the KD group, 
with a mean difference of −11.13 points (95% CI: −13.88 to −8.38, p < 0.00001) and 
only low-to-moderate heterogeneity (I2 = 30%). This finding is of considerable 
importance for psycho-oncology. Cancer-related anxiety is a pervasive and debilitating 
challenge, and the potential of a non-pharmacological intervention to produce such an 
effect offers a novel and empowering adjunct to standard psychological support. The 
mechanism is likely multifactorial, involving the neuroactive properties of ketone 
bodies, such as their potential to enhance GABAergic tone and reduce 
neuroinflammation, combined with the psychological benefit of regaining a sense of 
agency through active participation in a structured dietary regimen [25]. 

In contrast, the results for depression were mixed. The analysis of HADS-D data 
from five studies yielded a pooled mean difference of −11.17 (95% CI: −21.18 to 
−1.15, p = 0.03), which, while statistically significant, was characterized by substantial 
heterogeneity (I2 = 84%). Furthermore, the analysis using the PHQ-9 scale from four 
studies showed a non-significant reduction (MD = −10.32, 95% CI: −25.45 to 4.81, p 
= 0.18), also with high heterogeneity (I2 = 88%). This inconsistency suggests that the 
effect of the KD on depressive symptoms is not uniform and may be highly dependent 
on moderating factors such as cancer type, treatment status, or individual patient 
characteristics [26]. The demanding nature of the diet may also be a double-edged 
sword, providing a sense of control for some while becoming an additional burden and 
source of stress for others [27]. 

Regarding quality of life, the pooled results from three studies demonstrated a 
non-significant trend toward improvement, with a mean difference of −13.52 points 
(95% CI: −32.70 to 5.67, p = 0.17). It is noteworthy, however, that these studies 
showed no heterogeneity (I2 = 0%), indicating a consistent direction of effect across 
all included trials. This suggests that while the effect may not have reached statistical 
significance in this limited sample [28], the KD does not adversely affect QoL and 
may indeed confer a benefit that larger, more powered studies could detect. The 
analysis of other physiological parameters, such as the non-significant trend in weight 
reduction (MD = −5.04 kg, p = 0.11), further illustrates the multifaceted nature of the 
diet’s effects [29]. 

These findings have profound implications for psycho-oncology. First, they 
expand the non-pharmacological arsenal, positioning the KD as a potential evidence-
informed option for managing cancer-related anxiety, particularly for patients with 
concurrent metabolic dysregulation. Second, they underscore the necessity for 
interdisciplinary collaboration, where oncologists, dietitians, and psycho-oncologists 



Psycho-Oncologie 2025, 19(4), 5524.  

18 

work together to implement the diet safely, monitor its efficacy, and support the 
patient’s psychological journey [30]. The dissociation between the significant anti-
anxiety effect and the less consistent impact on depression and QoL underscores a 
critical principle in psycho-oncology that interventions can be highly specific, and 
outcomes must be measured with appropriate, targeted tools [31]. 

The findings from this meta-analysis carry significant implications for the 
evolving field of psycho-oncology. By demonstrating a consistent reduction in fasting 
blood glucose alongside a significant alleviation of anxiety symptoms, the ketogenic 
diet emerges not merely as a metabolic intervention but as a potential adjunctive 
strategy for managing cancer-related distress. This aligns with the growing emphasis 
on integrative oncology, which seeks to combine conventional treatments with 
evidence-based complementary approaches to improve holistic patient outcomes. In 
clinical practice, the diet could be particularly beneficial for patients with concurrent 
metabolic dysregulation and heightened anxiety, offering a non-pharmacological 
option that addresses both physiological and psychological dimensions. However, its 
implementation requires careful patient selection, multidisciplinary collaboration 
involving oncologists, dietitians, and psycho-oncologists, and ongoing monitoring of 
dietary adherence, nutritional status, and psychological response. Future psycho-
oncology trials should consider incorporating ketogenic interventions as part of 
multimodal supportive care, especially in populations with high baseline anxiety or 
metabolic comorbidities, to further elucidate its role in enhancing emotional well-
being and quality of life throughout the cancer trajectory. 

The interpretation of these results must be tempered by the limitations of the 
current evidence base, including the small number of studies, modest sample sizes, 
and the high risk of performance bias inherent in dietary trials. The heterogeneity in 
KD protocols and cancer populations also poses a challenge for generating unified 
recommendations [32]. 

Future research must therefore focus on larger, well-powered RCTs with 
psychological outcomes as primary endpoints. These studies should incorporate 
mechanistic sub-studies to elucidate the biological pathways linking ketosis to 
psychological change and strive to identify patient subgroups most likely to benefit 
from this intervention [33]. 

5. Conclusion 

In conclusion, this meta-analysis demonstrates that the ketogenic diet exerts a 
consistent and significant effect on the metabolic landscape of cancer patients by 
robustly lowering fasting blood glucose. Its impact on the psychological landscape is 
more specific, demonstrating a clear and significant benefit for anxiety, inconsistent 
effects on depression, and a promising, consistent trend for improved quality of life. 
For the field of psycho-oncology, these findings highlight the ketogenic diet not 
merely as a metabolic therapy, but as a promising, multi-faceted intervention that 
operates at the intersection of body and mind, offering a novel, empowering path 
toward reducing distress in the arduous cancer journey [34]. 



Psycho-Oncologie 2025, 19(4), 5524.  

19 

Author contributions: Conceptualization, YC; writing—original draft and writing—
review editing and visualization, YP; writing—review editing, QZ; investigation, data 
curation, MG. All authors have read and agreed to the published version of the 
manuscript. 

Funding: None. 

Ethical approval: Not applicable . 

Informed consent statement: Not applicable. 

Conflict of interest: The authors declare no conflict of interest. 

References 

1. Tsenkova M, Brauer M, Pozdeev VI, et al. Ketogenic diet suppresses colorectal cancer through the gut microbiome long 

chain fatty acid stearate. Nature Communications. 2025; 16(1). doi: 10.1038/s41467-025-56678-0 

2. Wan S, Zhou X, Xie F, et al. Ketogenic diet and cancer: multidimensional exploration and research. Science China Life 

Sciences. 2025; 68(4): 1010–1024. doi: 10.1007/s11427-023-2637-2 

3. Muscogiuri G, Barrea L, Bettini S, et al. European Association for the Study of Obesity (EASO) position statement on 

medical nutrition therapy for the management of individuals with overweight or obesity and cancer. Obesity Facts. 2025; 

18(1): 86–105. doi: 10.1159/000542155 

4. Mensah EO, Danyo EK, Asase RV. Exploring the effect of different diet types on ageing and age-related diseases. Nutrition. 

2025; 129: 112596. doi: 10.1016/j.nut.2024.112596 

5. Zhang M, Zhang Q, Huang S, et al. Impact of ketogenic diets on cancer patient outcomes: a systematic review and meta-

analysis. Frontiers in Nutrition. 2025; 12. doi: 10.3389/fnut.2025.1535921 

6. Deng Q, Lv R, Zou T. The effects of the ketogenic diet on cancer treatment: a narrative review. European Journal of Cancer 

Prevention. 2024; 34(4): 291–300. doi: 10.1097/cej.0000000000000918 

7. Roichman A, Zuo Q, Hwang S, et al. Microbiome metabolism of dietary phytochemicals controls the anticancer activity of 

PI3K inhibitors. Cell. 2025; 188(11): 3065–3080.e21. doi: 10.1016/j.cell.2025.04.041 

8. Peng H, Fu M, Li J. New perspectives: the impact of ketogenic diet on the immune system. Signal Transduction and 

Targeted Therapy. 2025; 10(1). doi: 10.1038/s41392-025-02188-w 

9. Luo C, Dai Z, He W, et al. Ketogenic diet and β-hydroxybutyrate in osteoporosis: current progress and controversy. Frontiers 

in Nutrition. 2025; 12. doi: 10.3389/fnut.2025.1508695 

10. Fleigle D, Brumitt J, McCarthy E, et al. Polycystic Ovary Syndrome and the Effects of a Ketogenic Diet: A Scoping Review. 

Nutrients. 2025; 17(17): 2893. doi: 10.3390/nu17172893 

11. Gautam R, Maan P, Jyoti A, et al. The Role of Lifestyle Interventions in PCOS Management: A Systematic Review. 

Nutrients. 2025; 17(2): 310. doi: 10.3390/nu17020310 

12. Luong T, Svart M, Gormsen LC, et al. Ketogenic diet in the management of disease. Current Opinion in Clinical Nutrition & 

Metabolic Care. 2025; 28(6): 477–482. doi: 10.1097/mco.0000000000001158 

13. Vranjić P, Vuković M, Blažetić S, et al. Ketogenic Diet and Thyroid Function: A Delicate Metabolic Balancing Act. Current 

Issues in Molecular Biology. 2025; 47(9): 696. doi: 10.3390/cimb47090696 

14. Onyeaka HK, Zambrano J, Longley RM, et al. Use of digital health tools for health promotion in cancer survivors. Psycho-

Oncology. 2021; 30(8): 1302–1310. doi: 10.1002/pon.5677 

15. Cohen C, Fontaine K, Arend R, et al. Favorable Effects of a Ketogenic Diet on Physical Function, Perceived Energy, and 

Food Cravings in Women with Ovarian or Endometrial Cancer: A Randomized, Controlled Trial. Nutrients. 2018; 10(9): 

1187. doi: 10.3390/nu10091187 

16. Cohen CW, Fontaine KR, Arend RC, Gower BA. A Ketogenic Diet Is Acceptable in Women with Ovarian and Endometrial 

Cancer and Has No Adverse Effects on Blood Lipids: A Randomized, Controlled Trial. Nutrition and Cancer-an 

International Journal. 2020; 72(4): 584–594. doi: 10.1080/01635581.2019.1645864 

17. Khodabakhshi A, Akbari ME, Mirzaei HR, et al. Effects of Ketogenic metabolic therapy on patients with breast cancer: A 

randomized controlled clinical trial. Clinical Nutrition. 2021; 40(3): 751–758. doi: 10.1016/j.clnu.2020.06.028 



Psycho-Oncologie 2025, 19(4), 5524.  

20 

18. Alfano CM, Day JM, Katz ML, et al. Exercise and dietary change after diagnosis and cancer‐related symptoms in long‐term 

survivors of breast cancer: CALGB 79804. Psycho-Oncology. 2008; 18(2): 128–133. doi: 10.1002/pon.1378 

19. Augustus E, Granderson I, Rocke KD. The Impact of a Ketogenic Dietary Intervention on the Quality of Life of Stage II and 

III Cancer Patients: A Randomized Controlled Trial in the Caribbean. Nutrition and Cancer. 2020; 73(9): 1590–1600. doi: 

10.1080/01635581.2020.1803930 

20. Khodabakhshi A, Akbari ME, Mirzaei HR, et al. Effects of Ketogenic metabolic therapy on patients with breast cancer: A 

randomized controlled clinical trial. Clinical Nutrition. 2021; 40(3): 751–758. doi: 10.1016/j.clnu.2020.06.028 

21. Voss M, Wenger KJ, von Mettenheim N, et al. Short-term fasting in glioma patients: analysis of diet diaries and metabolic 

parameters of the ERGO2 trial. European Journal of Nutrition. 2021; 61(1): 477–487. doi: 10.1007/s00394-021-02666-1 

22. Rogava M, Aprati TJ, Chi WY, et al. Loss of Pip4k2c confers liver-metastatic organotropism through insulin-dependent 

PI3K-AKT pathway activation. Nature Cancer. 2024; 5(3): 433–447. doi: 10.1038/s43018-023-00704-x 

23. Yang H, Zingaro VA, Lincoff J, et al. Remodelling of the translatome controls diet and its impact on tumorigenesis. Nature. 

2024; 633(8028): 189–197. doi: 10.1038/s41586-024-07781-7 

24. Murphy S, Rahmy S, Gan D, et al. Ketogenic Diet Alters the Epigenetic and Immune Landscape of Prostate Cancer to 

Overcome Resistance to Immune Checkpoint Blockade Therapy. Cancer Research. 2024; 84(10): 1597–1612. doi: 

10.1158/0008-5472.can-23-2742 

25. Richard J, Beauvillain C, Benoit M, et al. Ketogenic diet enhances the anti-cancer effects of PD-L1 blockade in renal cell 
carcinoma. Frontiers in Endocrinology. 2024; 15. doi: 10.3389/fendo.2024.1344891 

26. Xiao YL, Gong Y, Qi YJ, et al. Effects of dietary intervention on human diseases: molecular mechanisms and therapeutic 

potential. Signal Transduct Target Ther. 2024; 9(1): 59. doi: 10.1038/s41392-024-01771-x 

27. Wei SJ, Schell JR, Chocron ES, et al. Ketogenic diet induces p53-dependent cellular senescence in multiple organs. Science 

Advances. 2024; 10(20). doi: 10.1126/sciadv.ado1463 

28. Duraj T, Kalamian M, Zuccoli G, et al. Clinical research framework proposal for ketogenic metabolic therapy in 

glioblastoma. BMC Medicine. 2024; 22(1). doi: 10.1186/s12916-024-03775-4 

29. Dahlin M, Wheelock CE, Prast-Nielsen S. Association between seizure reduction during ketogenic diet treatment of epilepsy 

and changes in circulatory metabolites and gut microbiota composition. Ebio Medicine. 2024; 109: 105400. doi: 

10.1016/j.ebiom.2024.105400 

30. Sharifi M, Saber A, Moludi J, et al. The effects of portfolio moderate-carbohydrate and ketogenic diets on anthropometric 

indices, metabolic status, and hormonal levels in overweight or obese women with polycystic ovary syndrome: a randomized 

controlled trial. Nutrition Journal. 2024; 23(1). doi: 10.1186/s12937-024-01056-7 

31. Giuliani G, Longo VD. Ketone bodies in cell physiology and cancer. American Journal of Physiology-Cell Physiology. 

2024; 326(3): C948–C963. doi: 10.1152/ajpcell.00441.2023 

32. Weathers B, Barg FK, Collier A, et al. Perceptions of changes in weight among African American breast cancer survivors. 

Psycho-Oncology. 2005; 15(2): 174–179. doi: 10.1002/pon.939 

33. Calcaterra V, Magenes VC, Massini G, et al. High Fat Diet and Polycystic Ovary Syndrome (PCOS) in Adolescence: An 

Overview of Nutritional Strategies. Nutrients. 2024; 16(7): 938. doi: 10.3390/nu16070938 

34. Mishra A, Giuliani G, Longo VD. Nutrition and dietary restrictions in cancer prevention. Biochimica et Biophysica Acta 

(BBA)-Reviews on Cancer. 2024; 1879(1): 189063. doi: 10.1016/j.bbcan.2023.189063 


