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1. INTRODUCTION 

Obesity and metabolic syndrome represent major public 

health challenges and are among the leading contributors 

to the global burden of chronic disease, including type 2 

diabetes mellitus (T2DM), cardiovascular disease, and 

several obesity-related cancers.
[1,2]

 The rising prevalence 

of excess body weight has been closely linked to adverse 

metabolic alterations such as insulin resistance, 

dyslipidemia, systemic inflammation, and impaired 

glucose homeostasis, all of which substantially increase 

morbidity, mortality, and healthcare costs worldwide. As 

a result, effective and sustainable strategies for weight 

management and metabolic risk reduction remain a 

clinical priority.
[3]

 

 

Dietary modification continues to be a cornerstone of 

obesity and metabolic syndrome management. Among 

various dietary approaches, very low-carbohydrate diets 

(VLCDs)—typically defined as diets providing less than 

50 g of carbohydrates per day—have gained considerable 

attention as an alternative strategy for promoting weight 

loss and improving glycemic control.
[4,5]

 By markedly 

restricting carbohydrate intake, VLCDs induce a 

metabolic shift toward increased fat oxidation and ketone 

body production, which may enhance insulin sensitivity, 

reduce postprandial glucose excursions, and promote 

appetite suppression through improved satiety.
[6]

 

 

Short-term clinical trials and systematic reviews have 

reported favorable outcomes associated with low-
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ABSTRACT 
Background: Very low-carbohydrate diets (VLCDs) have emerged as an effective dietary strategy for weight loss 

and metabolic improvement; however, evidence regarding their medium-term safety and efficacy remains limited. 

Objective: This study evaluated the clinical and metabolic effects of a 6-month VLCD intervention in overweight 

and obese adults. Methods: A prospective cohort study was conducted with 60 participants (BMI ≥ 27 kg/m²) 

who adhered to a VLCD (≤50g of carbohydrates/day) over six months. Anthropometric, glycemic, and lipid 

parameters were assessed at baseline, 3 months, and 6 months. Data were analyzed using repeated-measures 

ANOVA with Bonferroni-adjusted post-hoc tests. Results: Significant reductions were observed in body weight 

(−9.3 ± 1.8 kg), BMI, waist circumference, fasting glucose, HbA1c, and triglycerides (p < 0.001), alongside a 

significant increase in HDL cholesterol (p < 0.01). No significant changes were detected in LDL cholesterol or 

markers of kidney or liver function. Conclusion: Six-month adherence to a VLCD resulted in clinically 

meaningful improvements in weight, glycemic control, and lipid profiles without adverse renal or hepatic effects, 

suggesting its efficacy and safety as a short- to mid-term dietary intervention for metabolic improvement. 
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carbohydrate dietary patterns, including significant 

reductions in body weight, fasting glucose, hemoglobin 

A1c (HbA1c), and triglyceride levels when compared 

with conventional low-fat diets.
[4-6]

 However, much of 

the existing literature has focused on short-term 

interventions, often lasting fewer than 12 weeks, or has 

examined heterogeneous carbohydrate-restricted diets 

with variable degrees of restriction and supervision. 

Consequently, the long-term metabolic effects, safety, 

and feasibility of sustained VLCD adherence remain 

incompletely understood. 

 

In particular, limited evidence exists regarding the 

clinical and metabolic impact of consistent VLCD 

adherence over 6 months in free-living adults with 

overweight and obesity.
[7,8]

 Concerns have been raised 

about potential effects on lipid profiles, hepatic and renal 

function, and long-term adherence outside controlled 

research settings. Furthermore, data examining both 

objective metabolic outcomes and subjective measures, 

such as dietary adherence and tolerability, over extended 

periods are scarce. 

 

Therefore, the present study aims to address this gap by 

evaluating the physiological and metabolic outcomes of a 

structured, supervised 6-month VLCD program in adults 

with overweight and obesity. By assessing changes in 

body weight, glycemic control, lipid profile, and markers 

of liver and kidney function, alongside adherence and 

tolerability, this study seeks to provide clinically relevant 

evidence regarding the effectiveness and safety of 

prolonged VLCD implementation in real-world settings. 

 

2. METHODS 

2.1 Study Design and Participants 

This prospective, single-arm intervention study included 

60 participants aged 25–65 years with a BMI ≥27 kg/m². 

The study was conducted between January 2025 and 

December 2025, and the participants were consecutive 

patients attending/referred to a private family medicine 

clinic. 

 

Exclusion criteria included insulin-dependent diabetes, 

recent cardiovascular events (within 6 months), renal 

impairment (eGFR <60mL/min/1.73m²), liver 

impairment (ALT or AST >2× upper limit of normal), 

pregnancy or lactation, and current participation in other 

weight-loss programs. Participant flow through the study 

is depicted in Figure 1. 

 
Figure 1: Study flowchart showing participant 

recruitment, enrollment, and retention throughout 

the 6-month intervention period. 

 

2.2 Diet Intervention 

Participants were enrolled in a supervised VLCD 

program involving ≤50 g/day of carbohydrates, moderate 

protein intake (1.2–1.5 g/kg body weight), and the 

remainder of daily energy requirements from fat. The 

diet emphasized whole, minimally processed foods and 

excluded grains, sugars, and starchy vegetables. 

Participants received weekly dietary counseling sessions 

with a registered dietitian and attended educational 

sessions on meal planning, food preparation, and 

adherence strategies. 

 

2.3 Outcome Measures 

Measurements were collected at baseline, 3 months, and 

6 months by trained research staff. All participants were 

instructed to fast for at least 12 hours before blood 

collection. Primary outcomes included: body weight and 

BMI; fasting blood glucose and insulin; hemoglobin A1c 

(HbA1c); lipid profile (HDL cholesterol, LDL 

cholesterol, triglycerides, total cholesterol); liver 

enzymes (ALT, AST); and kidney function (serum 

creatinine, eGFR). Secondary outcomes included self-

reported adherence (measured via 7-day dietary recall) 

and satiety levels (assessed using a validated visual 

analog scale). 

 

2.4 Statistical Analysis 

Data are presented as mean ± standard deviation (SD) for 

continuous variables and as percentages for categorical 

variables. Paired t-tests and repeated-measures ANOVA 

were used to compare outcomes across time points 

(baseline, 3 months, 6 months), with Bonferroni-adjusted 

post-hoc tests for pairwise comparisons. A p-value < 

0.05 was considered statistically significant. All analyses 

were performed using SPSS version 28.0 (IBM Corp., 

Armonk, NY). 
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3. RESULTS 

3.1 Baseline Characteristics 

Of the 60 participants enrolled, 57 (95%) completed the 

full 6-month intervention. Baseline demographic and 

clinical characteristics are presented in Table 1. The 

mean age was 44.3 ± 9.6 years, and 63% of participants 

were female. Mean baseline BMI was 33.7 ± 4.5 kg/m², 

indicating obesity class I. 

 

Table 1: Baseline Characteristics of Study Participants (N=60). 

Characteristic Value 

Age (years), mean ± SD 44.3 ± 9.6 

Female, n (%) 38 (63%) 

Weight (kg), mean ± SD 92.4 ± 13.2 

BMI (kg/m²), mean ± SD 33.7 ± 4.5 

Waist circumference (cm), mean ± SD 101.3 ± 11.7 

Fasting glucose (mg/dL), mean ± SD 104.2 ± 9.1 

HbA1c (%), mean ± SD 5.9 ± 0.4 

Total cholesterol (mg/dL), mean ± SD 198.5 ± 28.3 

HDL cholesterol (mg/dL), mean ± SD 47.2 ± 8.4 

LDL cholesterol (mg/dL), mean ± SD 121.6 ± 24.1 

Triglycerides (mg/dL), mean ± SD 156.3 ± 34.2 

ALT (U/L), mean ± SD 28.4 ± 7.3 

AST (U/L), mean ± SD 26.1 ± 6.8 

Serum creatinine (mg/dL), mean ± SD 0.89 ± 0.14 

eGFR (mL/min/1.73m²), mean ± SD 88.7 ± 12.3 

BMI, body mass index; HbA1c, hemoglobin A1c; HDL, high-density lipoprotein; LDL, low-density lipoprotein; ALT, 

alanine aminotransferase; AST, aspartate aminotransferase; eGFR, estimated glomerular filtration rate. 

 

3.2 Weight and Body Composition 

Significant reductions in body weight, BMI, and waist 

circumference were observed at both 3 and 6 months 

compared to baseline (Table 2). Mean weight loss at 6 

months was −9.3 ± 1.8 kg (p<0.001), representing 

approximately 10% of initial body weight. BMI 

decreased by −3.2 ± 0.7 kg/m², and waist circumference 

decreased by 8.1 ± 2.5 cm (p<0.001 for all comparisons). 

 

Table 2: Changes in Anthropometric Measures Over 6 Months (N=57). 

Parameter Baseline 3 Months 6 Months p-value* 

Weight (kg) 92.4 ± 13.2 86.8 ± 12.6** 83.1 ± 12.4** <0.001 

BMI (kg/m²) 33.7 ± 4.5 31.6 ± 4.2** 30.5 ± 4.1** <0.001 

Waist circumference (cm) 101.3 ± 11.7 96.4 ± 10.8** 93.2 ± 10.5** <0.001 

Data are presented as mean ± SD. *p-value from repeated-measures ANOVA. **p<0.001 vs. baseline by Bonferroni 

post-hoc test. BMI, body mass index. 

 

3.3 Glycemic Control 

Markers of glycemic control showed significant 

improvements throughout the intervention period (Table 

3 and Figure 2). Fasting glucose decreased from 104.2 ± 

9.1 mg/dL at baseline to 89.7 ± 7.8 mg/dL at 6 months 

(p<0.001). HbA1c was reduced from 5.9% to 5.4% 

(p<0.001), and HOMA-IR score improved significantly, 

indicating enhanced insulin sensitivity. 

 

Table 3: Changes in Glycemic Parameters Over 6 Months (N=57) 

Parameter Baseline 3 Months 6 Months p-value* 

Fasting glucose (mg/dL) 104.2 ± 9.1 95.3 ± 8.4** 89.7 ± 7.8** <0.001 

Fasting insulin (μU/mL) 14.6 ± 3.8 10.2 ± 2.9** 8.7 ± 2.4** <0.001 

HbA1c (%) 5.9 ± 0.4 5.6 ± 0.3** 5.4 ± 0.3** <0.001 

HOMA-IR 3.8 ± 1.1 2.4 ± 0.8** 1.9 ± 0.6** <0.001 

Data are presented as mean ± SD. *p-value from repeated-measures ANOVA. **p<0.001 vs. baseline by Bonferroni 

post-hoc test. HbA1c, hemoglobin A1c; HOMA-IR, Homeostatic Model Assessment for Insulin Resistance. 
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Figure 2: Changes in fasting glucose and HbA1c over the 6-month intervention period. (A) Fasting glucose 

decreased significantly from baseline at both 3 months and 6 months. (B) HbA1c showed progressive reduction 

throughout the study period. Data are presented as mean ± SEM. ***p<0.001 vs. baseline by Bonferroni post-

hoc test. 

 

3.4 Lipid Profile 

The VLCD intervention resulted in favorable changes in 

the lipid profile (Table 4 and Figure 3). HDL cholesterol 

increased significantly by 9.6 ± 2.1 mg/dL (p<0.01), 

while triglycerides decreased substantially by 42.7 ± 10.4 

mg/dL (p<0.001). Total cholesterol showed a modest but 

significant reduction. No significant change was 

observed in LDL cholesterol levels (p=0.42). 

 

Table 4: Changes in Lipid Profile Over 6 Months (N=57). 

Parameter Baseline 3 Months 6 Months p-value* 

Total cholesterol (mg/dL) 198.5 ± 28.3 189.2 ± 26.1** 184.6 ± 25.4** 0.003 

HDL cholesterol (mg/dL) 47.2 ± 8.4 52.1 ± 8.9*** 56.8 ± 9.1*** <0.001 

LDL cholesterol (mg/dL) 121.6 ± 24.1 119.3 ± 22.8 118.9 ± 23.5 0.42 

Triglycerides (mg/dL) 156.3 ± 34.2 128.7 ± 28.6** 113.6 ± 26.3** <0.001 

TC/HDL ratio 4.3 ± 0.9 3.7 ± 0.7** 3.3 ± 0.6** <0.001 

Data are presented as mean ± SD. *p-value from repeated-measures ANOVA. **p<0.001 vs. baseline by Bonferroni 

post-hoc test. ***p<0.01 vs. baseline by Bonferroni post-hoc test. HDL, high-density lipoprotein; LDL, low-density 

lipoprotein; TC, total cholesterol. 

 

 
Figure 3: Changes in HDL cholesterol and triglycerides over the 6-month intervention period. (A) HDL 

cholesterol increased progressively throughout the study. (B) Triglycerides showed a significant reduction at 

both assessment time points. Data are presented as mean ± SEM. **p<0.01, ***p<0.001 vs. baseline by 

Bonferroni post-hoc test. 
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3.5 Liver and Kidney Function 

Safety monitoring revealed no significant changes in 

markers of hepatic or renal function throughout the study 

period (Table 5). Mean values for ALT, AST, serum 

creatinine, and eGFR remained within normal reference 

ranges at all time points, indicating no hepatic or renal 

dysfunction attributable to the VLCD intervention. 

 

Table 5: Changes in Hepatic and Renal Function Markers Over 6 Months (N=57) 

Parameter Baseline 3 Months 6 Months p-value* 

ALT (U/L) 28.4 ± 7.3 27.1 ± 6.9 26.8 ± 7.1 0.28 

AST (U/L) 26.1 ± 6.8 25.4 ± 6.3 24.9 ± 6.5 0.35 

Serum creatinine (mg/dL) 0.89 ± 0.14 0.88 ± 0.13 0.87 ± 0.14 0.52 

eGFR (mL/min/1.73m²) 88.7 ± 12.3 89.3 ± 11.8 89.8 ± 12.1 0.61 

Data are presented as mean ± SD. *p-value from repeated-measures ANOVA. ALT, alanine aminotransferase; AST, 

aspartate aminotransferase; eGFR, estimated glomerular filtration rate. 

 

3.6 Adherence and Tolerability 

Overall adherence to the VLCD protocol was high, with 

88% of participants reporting adherence ≥85% of days 

based on 7-day dietary recall assessments. The dropout 

rate was low (5%), and no serious adverse events were 

reported. Common positive experiences reported by 

participants included improvements in satiety, reduced 

hunger between meals, increased energy levels, and 

improved mental clarity. Minor transient side effects 

during the first 2-4 weeks included mild headache (n=12, 

20%), fatigue (n=9, 15%), and constipation (n=7, 12%), 

which typically resolved with continued adherence and 

adequate hydration. 

 

4. DISCUSSION 

This prospective study demonstrates that a 6-month 

VLCD program leads to significant and clinically 

meaningful improvements in body weight, glycemic 

control, and lipid metabolism in overweight and obese 

adults. The magnitude of weight loss (mean 9.3 kg, 

representing ~10% of initial body weight) exceeds that 

reported in many standard calorie-restricted diet 

interventions
[9,10]

 and aligns with prior literature 

suggesting that carbohydrate restriction may reduce 

insulin levels and promote lipolysis.
[11,12]

 

 

The observed reduction in HbA1c (from 5.9% to 5.4%) 

and improvement in insulin resistance (as measured by 

HOMA-IR) underscore the potential of VLCDs in 

prediabetic or insulin-resistant populations. These 

findings are consistent with mechanistic studies showing 

that carbohydrate restriction reduces postprandial 

glucose excursions and insulin demand, thereby 

improving pancreatic β-cell function and peripheral 

insulin sensitivity.
[13,14]

 

 

Lipid profile improvements were particularly notable, 

with significant increases in HDL cholesterol and 

substantial decreases in triglycerides. The 27% reduction 

in triglycerides and 20% increase in HDL cholesterol 

support VLCDs as cardiometabolically favorable 

interventions.
[15,16]

 The lack of significant change in LDL 

cholesterol is consistent with previous reports showing 

variable individual responses, likely related to genetic 

factors such as APOE (Apolipoprotein E) genotype.
[17,18]

 

The improved TC/HDL ratio (from 4.3 to 3.3) suggests 

overall cardiovascular risk reduction. 

 

Importantly, our safety monitoring revealed no adverse 

changes in liver enzymes or kidney function markers, 

contradicting common concerns about potential hepatic 

or renal stress associated with higher protein and fat 

intake. These findings suggest short-to-medium term 

safety among individuals without pre-existing organ 

dysfunction, consistent with other controlled studies of 

similar duration.
[19,20] 

 

The high adherence rate (88%) and low dropout rate 

(5%) in our study suggest that VLCDs, when properly 

supervised with regular counseling and education, are 

feasible and well-tolerated. Participants' reports of 

improved satiety and energy levels may contribute to 

sustained adherence, as ketogenic diets have been shown 

to reduce appetite through multiple mechanisms, 

including stable blood glucose, increased satiety 

hormones, and the appetite-suppressing effects of ketone 

bodies.
[21,22]

 

 

STUDY LIMITATIONS 

Limitations of this study include the single-arm design 

without a control group, which limits causal inference. 

The relatively short 6-month duration does not provide 

information on long-term sustainability or outcomes 

beyond this timeframe. Additionally, the study 

population was predominantly female and from a single 

geographic region, which may limit generalizability. 

Future research should include randomized controlled 

trials with longer follow-up periods, diverse populations, 

and comparison with other dietary interventions. 

 

5. CONCLUSION 

A 6-month adherence to a very low-carbohydrate diet 

results in substantial weight loss, improved glycemic 

control, and favorable lipid profile changes, without 

compromising liver or kidney function. These findings 

support the use of VLCDs as an effective and safe 

dietary intervention for individuals with overweight or 

obesity when properly supervised. The improvements in 

metabolic markers suggest potential benefits for 

preventing or managing type 2 diabetes and 

cardiovascular disease. Further long-term studies are 
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warranted to evaluate the sustainability and durability of 

these metabolic improvements. 

 

ACKNOWLEDGMENTS 
The authors thank all participants for their commitment 

to the study. 

 

ETHICAL APPROVAL 

The study was conducted in compliance with the 

Declaration of Helsinki and applicable national 

regulations. All participants were fully informed about 

the study objectives and procedures and provided written 

informed consent prior to participation. Participant 

anonymity and data confidentiality were ensured 

throughout the study. 

 

REFERENCES 
1. Andersen CJ, Murphy KE, Fernandez ML. Impact of 

obesity and metabolic syndrome on immunity. 

Advances in Nutrition, 2016 Jan 1; 7(1): 66–75. 

https://doi.org/10.3945/an.115.010207 

2. Tomaz FS, John OD, Sinha P, et al. The Metabolic 

Syndrome: An Overview and Proposed 

Mechanisms. Obesities, 2024; 4(3): 226-55. 

https://doi.org/10.3390/obesities4030020 

3. Sanchez D, León EM, Salgado CNA, et al. Obesity 

and Metabolic Syndrome in the 21st Century: A 

Narrative review of cardiometabolic risk and Global 

Policy response. Cureus, 2025 Nov 19; 17(11): 

e97204. https://doi.org/10.7759/cureus.97204 

4. Tian W, Cao S, Guan Y, et al. The effects of low-

carbohydrate diet on glucose and lipid metabolism 

in overweight or obese patients with T2DM: a meta-

analysis of randomized controlled trials. Frontiers in 

Nutrition, 2025 Jan 6; 11: 1516086. 

https://doi.org/10.3389/fnut.2024.1516086 

5. Liu B, Hu Y, Rai SK, et al. Low-Carbohydrate diet 

macronutrient quality and weight change. JAMA 

Network Open, 2023 Dec 27; 6(12): 

e2349552. https://doi.org/10.1001/jamanetworkopen

.2023.49552 

6. Dyńka D, Kowalcze K, Charuta A, Paziewska A. 

The ketogenic diet and cardiovascular diseases. 

Nutrients, 2023 Jul 28; 15(15): 3368. 

 https://doi.org/10.3390/nu15153368 

7. Kirkpatrick CF, Bolick JP, Kris-Etherton PM, et al. 

Review of current evidence and clinical 

recommendations on the effects of low-carbohydrate 

and very-low-carbohydrate (including ketogenic) 

diets for the management of body weight and other 

cardiometabolic risk factors: A scientific statement 

from the National Lipid Association Nutrition and 

Lifestyle Task Force. Journal of Clinical Lipidology, 

2019 Sep 1; 13(5): 689-711.e1. 

https://doi.org/10.1016/j.jacl.2019.08.003 

8. Ghasemi P, Jafari M, Maskouni SJ, et al. Impact of 

very low carbohydrate ketogenic diets on 

cardiovascular risk factors among patients with type 

2 diabetes; GRADE-assessed systematic review and 

meta-analysis of clinical trials. Nutr Metab (Lond), 

2024 Jul 19; 21(1): 50. 

https://doi.org/10.1186/s12986-024-00824-w. 

9. Nordmann AJ, Nordmann A, Briel M, et al. Effects 

of Low-Carbohydrate vs Low-Fat Diets on Weight 

Loss and Cardiovascular Risk Factors. Archives of 

Internal Medicine, 2006 Feb 13; 166(3): 285. 

https://doi.org/10.1001/archinte.166.3.285 

10. Gardner CD, Trepanowski JF, Del Gobbo LC, et al. 

Effect of Low-Fat vs Low-Carbohydrate Diet on 12-

Month Weight Loss in Overweight Adults and the 

Association With Genotype Pattern or Insulin 

Secretion. JAMA, 2018 Feb 20; 319(7): 667. 

https://doi.org/10.1001/jama.2018.0245 

11. Volek JS, Fernandez ML, Feinman RD, et al. 

Dietary carbohydrate restriction induces a unique 

metabolic state positively affecting atherogenic 

dyslipidemia, fatty acid partitioning, and metabolic 

syndrome. Progress in Lipid Research, 2008 Mar 16; 

47(5): 307–18. 

https://doi.org/10.1016/j.plipres.2008.02.003 

12. Westman EC, Yancy WS, Mavropoulos JC, et al. 

The effect of a low-carbohydrate, ketogenic diet 

versus a low-glycemic index diet on glycemic 

control in type 2 diabetes mellitus. Nutrition & 

Metabolism, 2008 Dec 1; 5(1): 36. 

https://doi.org/10.1186/1743-7075-5-36 

13. Aronica L, Landry MJ, Rigdon J, et al. Weight, 

insulin resistance, blood lipids, and diet quality 

changes associated with ketogenic and ultra low-fat 

dietary patterns: a secondary analysis of the 

DIETFITS randomized clinical trial. Frontiers in 

Nutrition, 2023 Jul 12; 10: 1220020. 

https://doi.org/10.3389/fnut.2023.1220020 

14. Yuan X, Wang J, Yang S, et al. Effect of the 

ketogenic diet on glycemic control, insulin 

resistance, and lipid metabolism in patients with 

T2DM: a systematic review and meta-analysis. 

Nutrition and Diabetes, 2020 Nov 30; 10(1): 38. 

 https://doi.org/10.1038/s41387-020-00142-z 

15. Dong T, Guo M, Zhang P, et al. The effects of low-

carbohydrate diets on cardiovascular risk factors: A 

meta-analysis. PLoS ONE, 2020 Jan 14; 15(1): 

e0225348. 

https://doi.org/10.1371/journal.pone.0225348 

16. Bueno NB, De Melo ISV, De Oliveira SL, et al. 

Very-low-carbohydrate ketogenic diet v. low-fat diet 

for long-term weight loss: a meta-analysis of 

randomised controlled trials. British Journal of 

Nutrition, 2013 May 7; 110(7): 1178–87. 

https://doi.org/10.1017/s0007114513000548 

17. Griffin BA, Walker CG, Jebb SA, et al. APOE4 

Genotype Exerts Greater Benefit in Lowering 

Plasma Cholesterol and Apolipoprotein B than Wild 

Type (E3/E3), after Replacement of Dietary 

Saturated Fats with Low Glycaemic Index 

Carbohydrates. Nutrients, 2018 Oct 17; 10(10): 

1524. https://doi.org/10.3390/nu10101524 

18. Hyde PN, Sapper TN, Crabtree CD, et al. Dietary 

carbohydrate restriction improves metabolic 

syndrome independent of weight loss. JCI Insight, 

https://doi.org/10.3945/an.115.010207
https://doi.org/10.3390/obesities4030020
https://doi.org/10.7759/cureus.97204
https://doi.org/10.3389/fnut.2024.1516086
https://doi.org/10.1001/jamanetworkopen.2023.49552
https://doi.org/10.1001/jamanetworkopen.2023.49552
https://doi.org/10.3390/nu15153368
https://doi.org/10.1016/j.jacl.2019.08.003
https://doi.org/10.1186/s12986-024-00824-w
https://doi.org/10.1001/archinte.166.3.285
https://doi.org/10.1001/jama.2018.0245
https://doi.org/10.1016/j.plipres.2008.02.003
https://doi.org/10.1186/1743-7075-5-36
https://doi.org/10.3389/fnut.2023.1220020
https://doi.org/10.1038/s41387-020-00142-z
https://doi.org/10.1371/journal.pone.0225348
https://doi.org/10.1017/s0007114513000548
https://doi.org/10.3390/nu10101524


Badran et al.                                                                                      World Journal of Advance Healthcare Research 

www.wjahr.com       │      Volume 10, Issue 3, 2026      │      ISO 9001:2015 Certified Journal      │  37 

2019 Jun 19; 4(12). 

https://doi.org/10.1172/jci.insight.128308 

19. Saslow LR, Mason AE, Kim S, et al. An online 

intervention comparing a very Low-Carbohydrate 

ketogenic diet and lifestyle recommendations versus 

a plate method diet in overweight individuals with 

Type 2 diabetes: a randomized controlled trial. 

Journal of Medical Internet Research, 2017 Feb 13; 

19(2): e36. https://doi.org/10.2196/jmir.5806 

20. Shai I, Schwarzfuchs D, Henkin Y, et al. Weight 

Loss with a Low-Carbohydrate, Mediterranean, or 

Low-Fat Diet. New England Journal of Medicine, 

2008 Jul 16; 359(3): 229–41. 

https://doi.org/10.1056/nejmoa0708681 

21. Paoli A, Mancin L, Bianco A, Thomas E, Mota JF, 

Piccini F. Ketogenic Diet and Microbiota: Friends or 

Enemies? Genes, 2019; 10(7): 534. 

https://doi.org/10.3390/genes10070534 

22. Sumithran P, Prendergast LA, Delbridge E, et al. 

Ketosis and appetite-mediating nutrients and 

hormones after weight loss. European Journal of 

Clinical Nutrition, 2013 May 1; 67(7): 759–64. 

https://doi.org/10.1038/ejcn.2013.90 

https://doi.org/10.1172/jci.insight.128308
https://doi.org/10.2196/jmir.5806
https://doi.org/10.1056/nejmoa0708681
https://doi.org/10.3390/genes10070534
https://doi.org/10.1038/ejcn.2013.90

