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A B S T R A C T 
Introduction and Methodology: This systematic review and meta-analysis, following PRISMA guidelines and 
registered in PROSPERO (CRD42025645593), searched Embase, Scopus, PubMed, Web of Sciences and Google 
Scholar for studies on low-calorie or very-low-calorie or other special diets (VLC/KD) in diabetes mellitus 
(DM) patients. 

Results: From 16 RCTs involving 1232 patients, the meta-analysis found reductions with standardised mean 
difference in weight (-0.59; 95% CI, -1.05: -0.13), waist (-0.72; 95% CI, -1.80: 0.37), BMI (-0.93; 95% CI, -1.56; 
-0.29), Hba1c (-0.67; 95% CI, -0.94: -0.40), fasting (-0.82; 95% CI, -1.35: -0.29) and post-prandial blood sugar 
(-0.45; 95% CI, -4.06: 3.16), Total cholesterol (-0.37; 95% CI, -0.76: 0.03), LDL cholesterol (-0.16; 95% CI, -
0.45: 0.14), HDL cholesterol (0.19; 95% CI, -0.03: 0.41), systolic blood pressure (-0.55; 95% CI, -0.89: -0.22), 
and diastolic blood pressure (-0.52; 95% CI, -0.92: -0.13) after a long-term intake of low/very-low calorie or 
other special diets. High heterogeneity (I² >50%) was observed in most outcomes, warranting cautious inter-
pretation. 

Conclusions: These results support incorporating high-fibre, low-glycemic index foods and Monounsaturated 
Fatty Acids (MUFA) over Saturated Fatty Acids in energy-balanced diets for DM management. 

 
Keywords: Non-communicable disease, VLCD, Diabetes mellitus, Cardiovascular disease, Lipid metabolism 

A R T I C L E   I N F O 

Financial Support: None declared  
Conflict of Interest: The authors have declared that no conflict of interests exists.  
Received: 01-08-2025, Accepted: 09-09-2025, Published: 01-10-2025  
*Correspondence: Dr. Bhupesh Gupta (Email: bhupeshgupta1992@gmail.com)   



Gupta B et al. 

National Journal of Community Medicine│Volume 16│Issue 10│October 2025  Page 1022 

INTRODUCTION 

Diabetes mellitus (DM) is a leading cause of morbidi-
ty and mortality in developed countries.1 Type II dia-
betes mellitus (T2DM), which is characterised by in-
sulin resistance (IR) and hyperglycemia, accounts for 
90% of all cases of diabetes. The International Diabe-
tes Society guidelines state that, in addition to medi-
cation, lifestyle modifications are necessary for the 
treatment of type 2 diabetes mellitus (T2D).2 

The undesirable effects and potential risks of phar-
maceuticals still cause individuals to pay a significant 
amount of attention to the efficacy of this therapy, 
despite the recent advancements in drug therapy. As 
a result, non-pharmacological therapeutic approach-
es, like the very low-carbohydrate ketogenic (VLCK) 
dietary regimen made up of foods high in fat, low in 
carbohydrates, and moderate in protein, are more of-
ten used.3 

The diet called the ketogenic diet is noted for its 
high-fat and low-carbohydrate content. By ingesting 
more calories from fats and less from carbohydrates, 
a ketogenic diet aims to substitute glucose as the 
human body's main means of energy generation with 
ketone bodies created from fat breakdown. Accord-
ing to one participant, improved glycemic control, 
weight loss, and satiety seemed to outweigh the 
diet's disadvantages, including the absence of sup-
port from a doctor and reliable information sources.4 

The ketogenic diet, which has been demonstrated to 
lower cholesterol levels, increase fasting glucose and 
insulin levels, and eliminate or lower the need for di-
abetic medication, can significantly help patients 
with diabetes.1  

Numerous systematic reviews and meta-analyses 
have looked at the effectiveness of different dietary 
strategies for obese persons looking to lose weight. 
While many meta-analyses and literature reviews5-9 

have been conducted on low-carb diets, no research 
has examined how the low-calorie ketogenic diet and 
other such specialised diets affect blood sugar regu-
lation, weight, lipid metabolism, neurological disor-
ders, cardiovascular disease risk, or renal disease 
risk in individuals with pre-diabetes, diabetes melli-
tus, and obesity. It is therefore unknown if VLC/KD 
and other such specialised diets are beneficial for 
glycaemic control, metabolism of lipids, Cardiovascu-
lar disorders (CVD) risk, and renal disease risk in 
these populations. 

Similar to LCD/VLCKD, there are other specialised 
diets also, which claim to improve anthropometric 
and cardiometabolic parameters in diabetes mellitus 
patients. One of them is the Mediterranean diet. The 
eating customs of the people who live surrounding 
the Mediterranean Sea are referred to as the "Medi-
terranean diet." It is distinguished by a limited intake 
of red or processed meats, a moderate intake of dairy 
products, fish, and red wine, and a high intake of 
vegetables, fruits, whole grains, legumes, and mono-
unsaturated fatty acids (mostly from olive oil).10 

It was hypothesized that specialized diets such as 
low-calorie/very low-calorie diets, or ketogenic or 
Mediterranean diets, etc., would improve anthropo-
metric and cardiometabolic parameters of diabetes 
mellitus patients. This review aims to meta-analyse 
the effects of such diets on HbA1c, body weight, 
blood glucose, lipids, and blood pressure in DM pa-
tients. 
 

METHODOLOGY 

The study was listed in PROSPERO (CRD420 
25645593). PRISMA standards for meta-analysis and 
systematic review were followed in the conduct of 
this study.11 Table 1 mentions PICOS criteria for 
study inclusion and exclusion. 
 

Table 1: PICOS Criteria for Inclusion and Exclu-
sion of Studies 

Specifications Inclusion Criteria Exclusion Criteria 
Population Diabetes Mellitus 

patients 
Non-DM patients 

Intervention Low-calorie or very 
low-calorie ketogen-
ic or special diets 
for DM 

Regular diets 

Comparison Baseline values No comparison to 
baseline 

Outcomes Anthropometric and 
Cardiometabolic pa-
rameters 

No Anthropometric 
and Cardiometabolic 
parameters 

Study Design Randomized Con-
trolled Trials 

Non-RCTs 

 
Eligibility criteria 

Inclusion Criteria: The researchers included trials 
that satisfied the following criteria in their study: (a) 
they had to be controlled clinical studies or RCTs in 
English; (b) the participants had to be adults ≥18 
years with diabetes mellitus; and (c) the study had to 
compare the effects of low-calorie (<1200 kcal/day) 
or very-low-calorie ketogenic meals (<800 kcal/day) 
or other special diet interventions before and follow-
ing they initiated with or without conventional 
treatment. 

Exclusion Criteria: (a) Individuals with end-stage 
illnesses or hospice patients were not the focus of the 
research. (a) Articles published before 1994, or more 
than thirty years ago, were likewise not included. (c) 
Research of an observational type was excluded. 

Information sources: To find papers published be-
tween 1994 and 2024, we used the PRISMA guide-
lines and searched databases like Embase, Scopus, 
PubMed, Web of Science, and Google Scholar. 

Search methodology: The English-language papers 
published between 1994 and 2024 were found using 
a variety of search phrases in databases, as men-
tioned in Table 2. In order to find further papers, we 
also looked through the bibliographies of pertinent 
articles. 



Gupta B et al. 

National Journal of Community Medicine│Volume 16│Issue 10│October 2025  Page 1023 

Table 2: Search Strategy and search terms used in 
various databases 

Database Search Strategy 
PubMed ((“low-calorie diet” OR “very low-calorie diet” 

OR “special diet” OR “VLC/KD” OR “low car-
bohydrate-high protein diet”) AND (“diabetes 
mellitus” OR “T2DM”) AND (“metabolic pa-
rameters” OR “cardiometabolic parameters”)) 

Scopus TITLE-ABS-KEY ((“low-calorie diet” OR “very 
low-calorie diet” OR “special diet” OR 
“VLC/KD” OR “low carbohydrate-high protein 
diet”) AND (“diabetes mellitus” OR “T2DM”) 
AND (“metabolic parameters” OR “cardiomet-
abolic parameters”)) 

Web of 
Science 

TS= (“low-calorie diet” OR “very low-calorie 
diet” OR “special diet” OR “VLC/KD” OR “low 
carbohydrate-high protein diet”) AND TS= 
(“diabetes mellitus” OR “T2DM”) AND TS= 
(“metabolic parameters” OR “cardiometabolic 
parameters”) 

Embase ‘low-calorie diet’ OR ‘very low-calorie diet’ OR 
‘special diet’ OR ‘VLC/KD’ OR ‘low carbohy-
drate-high protein diet’ AND ‘diabetes melli-
tus' OR 'T2DM’ AND ‘metabolic parameters’ 
OR ‘cardiometabolic parameters’ 

Google 
Scholar 

“low-calorie diet” OR “very low-calorie diet” 
OR “special diet” OR “VLC/KD” OR “low car-
bohydrate-high protein diet” AND “diabetes 
mellitus” OR “T2DM” AND “metabolic parame-
ters” OR “cardiometabolic parameters” 

 

Selection procedure: Once the studies were found 
in the databases, each author independently as-
sessed each one's eligibility. In order to settle any 
disagreements, the authors held a comprehensive 
discussion. 

Data collection process: Titles and abstracts were 
used to establish each study's eligibility. To verify 
their eligibility, the authors then went over all trial 
materials that were judged eligible or possibly eligi-
ble (see Figure 1). Each trial's eligibility was evaluat-
ed by paired reviewers, who also collected data on 
the trial's features and the intervention's effect on re-
sults. Conflicts among the reviewers were resolved 
by discussion or by including a third reviewer. To re-
solve any ambiguities or obtain any information they 
required, the authors got in touch with the author of 
the original study. 

Data items and Data Extraction: To handle and 
maintain citations and expedite the review process, 
the literature was entered into EndNote (version X9). 
A standardised form was used to collect the first re-
searcher's label, publishing year, research nation, 
sample size, and main findings from the retrieved 
papers (Table 3). Data was extracted using MS Excel, 
including means, SDs, and sample sizes for pre-
/post-intervention. R software was used for forest 
plots and funnel plots. Before discrepant items were 
corrected, the total agreement rate was 0.90, which is 
regarded as nearly perfect according to Cohen's kap-
pa statistic. 

Study Quality and Bias Risk: Cochrane's ROB tool  

2.0 was used to evaluate the quality of randomised 
controlled trials. Five criteria are used to evaluate the 
quality: There is a risk of bias in the following areas: 
(1) the randomisation process; (2) deviation from 
targeted interventions; (3) missing outcomes data; 
(4) the estimation process; and (5) the reporting 
process. A set of signalling questions is used to assess 
each domain, and responses are used to determine 
whether the risk of bias is low, some concerns, or 
High. Bias is low risk if all domains met criteria and 
high if ≥1 domain was high risk. 

Effect measures: The meta-analysis was performed 
using standardised mean difference (SMD) and the 
standard deviation in the physical and cardiometa-
bolic parameters for diabetic individuals from base-
line to follow-up. A random effects model was used 
due to expected heterogeneity from varying diet du-
rations. The effects before and after interventions 
were compared using standardised mean differences 
(SMD) with a confidence interval of 95%. The chi-
square value and the I2 statistic were used to evalu-
ate heterogeneity. For data analysis, the statistical 
software R (version 4.3) was utilised. Significant het-
erogeneity was defined as pooled analyses with I2 
>50%. For each result, a funnel plot was used to vis-
ually evaluate publication bias. To explore heteroge-
neity, a subgroup analysis was performed according 
to diet type (low vs. very-low-calorie), duration (<6 
vs. ≥6 months), and geography (Continents). 

Synthesis methods: When suitable, trial data with 
no discernible clinical differences were merged into a 
meta-analysis. The authors used the latest version of 
R 4.3.0 to aggregate all of the included studies in a 
random-effects meta-analysis and calculate the 
standardised mean differences (SMD) and the 95% 
confidence intervals (CI) of the impact of the inter-
vention estimate. A meta-analysis was conducted for 
each measurement method and follow-up period be-
cause the trial's results were shown as a change in 
score from benchmarks to follow-up data. 

Reporting bias assessment: In order to illustrate 
publication bias, funnel plots were created. To assess 
publication bias for continuous variables, Egger's re-
gression analysis for funnel plots (Sterne and Egger, 
2006) was employed, whilst the trim and fill tech-
nique (Duval and Tweedie, 2000a, 2000b) was only 
utilised to adjust effect size for missing publications. 
 

RESULTS 

Study selection: 843 items were found after apply-
ing keywords; 209 were removed for being copies, 65 
were removed for being unavailable in languages 
other than English, and 208 were removed for not 
meeting the inclusion requirements. 111 papers 
were judged to be sufficiently outdated (over 30 
years) for inclusion in the research, but 39 studies 
lacked an abstract. 16 publications were chosen by 
the authors for the meta-analysis after careful evalu-
ation and discussion. The thorough selection process 
is shown in Figure 1's PRISMA flow chart. 
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Fig 1: PRISMA Workflow Chart illustrating the process for choosing studies 

 

Fig 2: A traffic plot illustrating the possibility of bias evaluation 
 

Study characteristics: In the meta-analyses, 1232 In 
sixteen randomised controlled trials, people with 
Type 2 diabetes were evaluated. Most of the research 
was conducted in China (n=3). Conversely, the re-
maining investigations were conducted in the follow-

ing countries: Australia (n = 2), Spain (n = 2), the 
Kingdom of England (n = 2), the United States of 
America (n = 2), Canada (n = 1), Denmark (n = 1), Ita-
ly (n = 1), the Netherlands (n = 1), and Thailand 
(n=1).

 

Records found from: 
Databases (n = 843): 

PuMed (n=343), Scopus (n=267),  
Web of Science (n=133), Embase (n=60),  

Google Scholar (n=40)  

Records eliminated before screening: 209 
duplicate records were eliminated. 

Records screened (n =634) 
Records excluded being too old 

(n = 111) 

Reports sought for retrieval 
(n =523) 

Reports not retrieved (n = 195) 

Reports assessed for eligibility 
(n = 328) 

Reports excluded: 
 Inclusion criterion is not met (n = 208).  
 Not in English (n = 65) 
 No abstract is available (n = 39) 

Studies included in review (n = 16) 

Locating studies through databases 
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Table 3: Features of the research included 

Author and year 
of publication 

Country, total 
sample size and 
type of study 

Intervention Dura-
tion and Diet calo-
ries (kcal/day) 

Macros in Intervention Diet Major findings 

Anyiam et al,12 
2024 

United Kingdom, 
30, RCT 

12 weeks, 800 - Semaglutide plus VLCD promoted more weight loss than semaglutide by itself. 

Li et al,13 

2022 
China, 60, RCT 12 weeks, 1500±50 carbohydrate 

30-50 g, protein 60 g, fat 130 g 
A regular ketogenic diet can help people with type 2 diabetes who are over-
weight or obese maintain their body weight as well as their blood sugar and 
cholesterol levels. 

Umphonsathien et 
al,14 

2022 

Thailand, 40, RCT 20 weeks, 600 55% carbohydrate, 15% 
protein and 30% fat. 

Achieving ideal glycaemic control was made possible by the Intermittent Very 
Low-Calorie Diet. Intermittent VLCD for two days per week and four days per 
week had comparable benefits on diabetic remission. 

Durrer et al,15 

2021 
Canada, 188, RCT 12 weeks, 850-1100 <50 g carbohydrates, ~35-45 g fat, and 

~110-120 g protein 
Through total medication cessation and a lower medication effect score than 
TAU, the low-carbohydrate-energy-restricted diet treatment was successful in 
lowering the requirement for glucose-lowering drugs. These decreases hap-
pened at the same time that anthropometrics, blood pressure, lipids, and hae-
moglobin A1C all showed clinically significant improvements. 

Moriconi et al,16 

2021 
Italy, 30, RCT 12 months, 800 - The study demonstrates the beneficial therapeutic impact of a very low-calorie 

ketogenic meal plan in the long-term treatment of Type 2 diabetes mellitus and 
obesity. 

Brown et al,17 2020 United Kingdom, 
90, RCT 

12 months, 800 57% carbohydrate, 14% fat, 26% pro-
tein and 3% fibre 

A low-calorie Whole Diet Substitution intervention helped patients with severe 
type 2 diabetes as well as obesity. 

Ren et al,18 

2020 
China, 45, RCT 3 months, 1686.34 Carbohydrate 40%, Proteins 38%, Fats 

22% 
A Low-Calorie Diet could exert a beneficial effect on depression and glycome-
tabolism in patients with T2DM. 

Alonso-Dominguez 
et al,10 

2019 

Spain, 204, RCT 12 months Mediterranean diet: Vegetables, 
monounsaturated fatty acids (mainly 
from olive oil), fruits, whole grains, leg-
umes and fish; moderate 
consumption of dairy products, fish 
and red wine; and low consumption of 
red or processed meats 

Improvements in postprandial glucose, waist circumference, and BMI were not-
ed at the 3-month follow-up visit in comparison to the baseline visit, but there 
were no appreciable changes in the use of antidiabetic medications. 

Skytte et al,19 

2019 
Denmark, 28, RCT 6 weeks 30 E% carbohydrate, 30 E% protein 

and 40 E% fat 
During six weeks of food availability and stable body weight settings, a high-
protein, low-carb diet reduced hepatic and pancreatic lipid levels and increased 
glycaemic control in persons with type 2 diabetes under control. 

Carter et al,20 2018 Australia, 137, RCT 12 months, 500-600 Minimum of 50 g of protein per day For individuals with type 2 diabetes, intermittent calorie restriction is a compa-
rable alternative diet plan to constant calorie restriction in terms of lowering 
HbA1c. 

Tay et al,21 Australia, 115, RCT 104 weeks, 1357- 14% carbohydrate (< 50 g/day), 28% With no negative effects on the kidneys, the low-calorie diet maintained higher 
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Author and year 
of publication 

Country, total 
sample size and 
type of study 

Intervention Dura-
tion and Diet calo-
ries (kcal/day) 

Macros in Intervention Diet Major findings 

2018 2143 protein and 58% total fat (35% mono-
unsaturated fat and 13% polyunsatu-
rated fat) 

reductions in the need for diabetes medication and improvements in blood lipid 
profile and diurnal blood glucose stability, indicating better T2D management. 

Wang et al,22 

2018 
China, 56, RCT 3 months, 1796 39% carbohydrate, 19 % protein and 

42 % fat 
For Chinese individuals with type 2 diabetes, a low-calorie diet may increase 
blood glucose levels in addition to a low-fat diet. In individuals with type 2 dia-
betes, it can also lower BMI, control blood lipids, and lower insulin dosage. 

Saslow et al,23 
2017 

USA, 25, RCT 32 weeks, 1768 163g carbohydrate, 83g protein and 
77g fat 

Randomisation into a very low-carb keto diet and lifestyle program via the in-
ternet instead of a traditional, low-fat diabetes diet program resulted in im-
proved glycaemic control and more weight loss for those with type 2 diabetes. 

A Goday et al,24 

2016 
Spain, 89, RCT 4 months, 600-800 Carbohydrates <50 g and lipids 10 g, 

proteins between 0.8 and 1.2 g per kg 
of ideal body weight 

Patients with type 2 diabetes can safely and well tolerate a normal hypocaloric 
diet, but the intervention weight loss program using a very low-calorie Keto-
genic eating plan is more efficient in lowering their body weight and maintain-
ing glycaemic control. 

Snel et al,25 

2012 
Netherlands, 27, 
RCT 

16 weeks, 450 50g protein, 50-60g carbohydrate, 7-9 
g lipid, and 10g of dietary fiber 

More fat is lost when exercise is added to a 16-week VLCD. 

Wing et al,26 

1994 
USA, 93, RCT 50 weeks, 400-500  Although glycaemic control and weight loss were enhanced by intermittent 

VLCD, these benefits were quite minor and do not seem to support the practical 
application of intermittent VLCD. 
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The earliest and newest papers were those published 
in 1994 and 2024, respectively. According to 
Cochrane's ROB 2.0 regulations, the quality of each 
study was evaluated and classified as "Low," "Medi-
um," or "High." The specifics of the investigations that 
appear on the list are given in Table 3. 

Evaluation of study quality: As illustrated in Figure 
2, every included study showed a low risk of bias 
based on Cochrane's Risk of Bias tool 2.0. There were 
five domains, as the image illustrates, and each study 
had a minimal risk of bias. 

Synthesis and individual study results: Each anal-
ysis's standardised mean difference is shown by the 
total length of the line over the black square, which 
shows the 95% confidence interval. The impact of 
low-calorie or very low-calorie special diets on the 

cardio-metabolic parameters of diabetic patients is 
depicted by the rhombus. For forest plots, see Figure 
3-13. 

The study found that the Body weight of patients af-
ter intervention was reduced with a significant 
standardised mean difference of -0.59 (95%CI: -1.05; 
-0.13, p<0.01, I2 =77%) (Fig.3)(Fig 5) 

The study found that the waists of patients after in-
tervention were reduced with a significant standard-
ised mean difference of -0.72 (95%CI: -1.80; -0.37, 
p<0.01, I2 =92%). (Fig 4) 

The study found that the BMI of patients after inter-
vention was reduced with a significant standardised 
mean difference of -0.93 (95%CI: -1.56; -0.29, 
p<0.01, I2 =88%).  

 

Fig 3: Effect of Low/Very Low-Calorie and Special Diet on Body Weight of Diabetes Patients 

 

 

Fig 4: Impact of a Special and Low/Very Low-Calorie Diet on Diabetes Patients' Waists 

 

 

Fig 5: Impact of a Special and Low/Very Low-Calorie Diet on Diabetes Patients' BMI 
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Fig 6: Impact of a special and Low/Very Low-Calorie Diet on Diabetes Patients' HBA1C 

 

 

Fig 7: The impact of a Low/Very Low-Calorie and special eating plan on diabetic patients' fasting blood 
sugar levels 

 

 

Fig 8: Impact of Special and Low/Very Low-Calorie Diets on Diabetes Patients' Postprandial Blood Sug-
ar 

 

The study found that the HbA1c of patients after in-
tervention was reduced with a significant standard-
ised mean difference of -0.67 (95%CI: -0.94; -0.40, 
p<0.01, I2 =63%). (Fig 6) 

The study found that the fasting blood sugar levels of 
patients after intervention were reduced with a sig-
nificant standardised mean difference of -0.82 
(95%CI: -1.35; -0.29, p<0.01, I2 =71%). (Fig 7) 

The study found that the post-prandial blood sugar 
levels of patients after intervention were reduced 
with a non-significant standardised mean difference 
of -0.45 (95%CI: -4.06; 3.16, p=0.1, I2 =62%). The 
range of the confidence interval is high due to a 
smaller number of studies found for the required 
forest plot. (Fig 8) 
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Fig 9: Impact of a Special and Low/Very Low-Calorie Diet on Diabetes Patients' Total Cholesterol Levels 

 

 

Fig 10: Effect of Low/Very Low-Calorie and Special Diets on LDL Cholesterol Levels of Diabetes Patients 

 

Fig 11: Effect of Low/Very Low-Calorie and Special Diet on HDL Cholesterol Levels of Diabetes Patients 

 

The study found that the total cholesterol levels of 
patients after intervention were reduced with a non-
significant standardised mean difference of -0.37 
(95%CI: -0.76; 0.03, p=0.03, I2 =60%) (Fig 9). 

The study found that the LDL cholesterol levels of pa-
tients after intervention were reduced with a non-

significant standardised mean difference of -0.16 
(95%CI: -0.45; 0.14, p=0.17, I2 =36%) (Fig 10). 

The study found that the HDL cholesterol levels of 
patients after intervention were improved with a 
non-significant standardised mean difference of 0.19 
(95%CI: -0.03; 0.41, p=0.43, I2 =0%) (Fig 11). 



Gupta B et al. 

National Journal of Community Medicine│Volume 16│Issue 10│October 2025  Page 1030 

 

Fig 12: Effect of Low/Very Low-Calorie and special diet on Systolic Blood Pressure of Diabetes patients 

 

Fig 13: Effect of Low/Very Low-Calorie and special diet on Diastolic Blood Pressure of Diabetes pa-
tients 

 

The study found that the Systolic Blood Pressure lev-
els of patients after intervention were reduced with a 
significant standardised mean difference of -0.55 
(95%CI: -0.89; -0.22, p<0.01, I2 =66%) (Fig 12). 

The study found that the Diastolic Blood Pressure 
levels of patients after intervention were reduced 
with a significant standardised mean difference of -
0.52 (95%CI: -0.92; -0.13, p<0.01, I2 =71%) (Fig 13). 

No studies reported serious adverse effects, but 6 
studies noted mild adverse effects such as constipa-
tion, hypoglycemia, asthenia, muscular weakness, 
and postural hypotension, which all resolved after 
termination of intervention.12,15,17,20,24,26 

Reporting biases: The funnel plots, as shown in Fig-
ure 8, were found to be symmetrical, which indicates 
the absence of any publication bias. Egger’s Regres-
sion test for the effect of intervention on weight 
found the Bias estimate to be -1.5553 (SE = 1.9097) 

with p-value = 0.4364. Similarly, there was no bias in 
Egger’s regression test for the other mentioned pa-
rameters in the given funnel plots. 

Sub-group Analysis: Sub-group analysis was per-
formed to explore heterogeneity sources by diet type 
(low vs. very-low-calorie), duration (<6 vs. ≥6 
months), and geography (Continent type) as shown 
in Figures 15, 16, and 17. The study found that 
VLCKD had more reduction in weight (-0.93 [-1.32; -
0.55]) as compared to LCD (-0.11 [-0.62; 0.40]). 
However, it was found that patients undergoing the 
dietary intervention for less than 6 months showed a 
higher reduction in weight (-0.75 [-1.52; 0.01]) as 
compared to more than 6 months (-0.39 [-0.59; -
0.19]). Sub-group analysis found the highest effect on 
weight in the European subcontinent (-1.29 [-1.65; -
0.93]) and lowest in the Asian subcontinent (-0.04 [-
0.89; 0.81]) after intervention. 
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Fig 14: Funnel chart illustrating how a low-calorie and special diet affects diabetes patients' weight (a), 
the waist (b), body mass index (c), HBA1C levels (d), fasting blood sugar levels (e), postprandial glucose levels 
(f), total cholesterol levels (g), LDL cholesterol level (h), HDL cholesterol level (i), systolic blood pressure (j), 
and diastolic blood pressure (k). 

 
Fig 15: Sub-group analysis of the Effect of LCD/VLCD and special diet on Weight according to Diet Type 



Gupta B et al. 

National Journal of Community Medicine│Volume 16│Issue 10│October 2025  Page 1032 

 
Fig 16: Sub-group analysis of the Effect of LCD/VLCD special diet on Weight according to Diet Duration 
 

 

Fig 17: Sub-group analysis of the Effect of LCD/VLCD special diet on Weight according to Continents 
 

 

Fig 18: Sensitivity analysis of Effect of LCD/VLCD special diet on Weight using Leave-one-out method 
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Sensitivity Analysis: Sensitivity analysis was per-
formed using the Leave-one-out method as shown in 
Figure 18. The results showed that eliminating every 
study did not significantly alter the conclusions. 
 

DISCUSSION 

The beneficial effects of low-calorie as well as special 
diets on the cardio-metabolic variables of people 
with diabetes mellitus were thoroughly examined. 
Results from 1232 participants and 16 publications 
showed that LCD/VLCD and other specialised diets 
improved the general health of diabetics. 

According to research conducted by Alarim et al., a 
ketogenic diet is better than placebos at controlling 
blood sugar levels and altering lipid profiles. The 
findings are strong enough to support the diet as an 
additional treatment for type 2 diabetes.1 

Freshly identified overweight or obese individuals 
with type 2 diabetes might profit from weight loss 
while achieving short-term, sufficient blood sugar 
control without medication, according to research 
conducted by Raksa Karolina et al.2 The keto diet 
may control blood sugar and lipid levels in the blood 
in addition to weight in persons with overweight or 
obese T2DM. On this diet, diabetic patients should be 
regularly watched by a physician, who should also be 
able to adjust their medication as needed.3 

Participants in the study by Wong et al. reported 
benefits of the diet, such as improved glucose man-
agement, decreased weight, and satiety, which ap-
peared to outweigh drawbacks, such as a lack of 
sources of information and support from a health 
care professional.4 

Our SMD -0.67 for HbA1c aligns with Sainsbury et al.7 
but focuses specifically on ketogenic variants. Ac-
cording to Li et al., people who have overweight or 
obese type 2 diabetes may be able to control their 
weight, blood sugar, and lipid levels in their blood by 
following a phased-ketogenic diet. But maintaining 
tenacity over the long run is hard.13 

An LCD considerably reduced depression and HbA1c, 
according to Ren et al. Meanwhile, Roseburia, Rumi-
nococcus, and Eubacterium, bacteria that produce 
short-chain fatty acids (SCFA), greatly increased in 
response to a-LCD. The GLP-1 level was higher in the 
a-LCD category compared to the LFD arm. In T2DM 
patients, an A-LCD may benefit depression and gly-
cometabolism. According to the author, the impact of 
a-LCD in alleviating depression in people with T2DM 
may be connected to how it stimulates SCFA synthe-
sis and GPR43 activation, further maintains GLP-1 
secretion, and encourages the development of bacte-
ria that create SCFA.18 

In their investigation, Tay et al. found that the LC 
maintained higher drops in the quantity of diabetic 
medicine needed, rises in lipid levels in the blood, 
and diurnal blood sugar balance, and no adverse re-

nal effects, indicating improved T2D therapy optimi-
zation.21 In 12-month research by Saslow et al., peo-
ple with high weight and HbA1c levels who were put 
on an LCK diet saw better weight loss, HbA1c reduc-
tions, and medication cessation.23 

In their study, Goday et al. discovered that a VLCK di-
et-based interventional weight-loss programme is 
safer and more tolerable for T2DM patients than a 
typical hypocaloric diet to decrease body weight and 
improve glycaemic control.24 According to Dashti et 
al., LCKD lowers the need for insulin and oral antidi-
abetic medications in people with type 2 diabetes. 27 

According to studies by Rafiullah M. et al., the VLCK 
diet seems to reduce body weight and regulate gly-
cemia in individuals with diabetes and obesity for a 
maximum period of six months.28 The VLCK group 
continued to benefit from decreased blood triglycer-
ide and high-density lipoprotein cholesterol levels 
for a full year. Additionally, they took fewer diabetes 
drugs.28 

After 4 months of transitioning to KD paired with IF, 
Lichtash C et al. found that she was able to achieve 
glycaemic control off of medication, with a HbA1c of 
6.4. Starting with 24 hours three times a week, 
workweeks would progress to 42 hours three times a 
week, 42 hours twice a week, and finally 16 hours 
once a week. The continuation phase started eight 
months later. IF was lowered to 16 hours per day, 
with 24 hours happening three times per month, and 
metformin was reinstated. At 14 months, the body 
mass index remained barely altered, and the HbA1c 
level remained 5.8%. 29 

According to Suzanne Schneider et al, it makes sense 
that some of these people could profit from a lower-
carbohydrate diet, given the substantial role that hy-
perglycemia plays in the aetiology of CKD. It is chal-
lenging for clinicians to offer risk analyses and advice 
due to the lack of consensus regarding isocaloric 
comparisons that suggest a certain carbohydrate diet 
for people with type 1 diabetes (T1D). 30 

According to Zhou et al.'s research, the ketogenic diet 
could represent a promising nutritional strategy for 
helping overweight people with type 2 diabetes 
maintain their body weight and manage their blood 
sugar levels while also improving their lipid levels. To 
treat T2DM in overweight patients, a ketogenic diet 
might be advised.31 

Versha et al. claim that the low-carb ketogenic eating 
regimen has shown some preliminary promise in the 
treatment of Type 2 diabetes.32 In their study, S. Ku-
mar et al. discovered that the KD controls insulin and 
glucose levels, making it a viable diabetic treatment 
option. KD can therefore also serve as proof of a 
therapeutic gap between obesity and diabetes.33 

The Choi YJ et al. study found that ketogenic diets 
were better than a low-fat diet at managing metabol-
ic parameters related to weight, lipid, and glycaemic 
management in overweight and obese individuals, 
particularly in those with pre-existing diabetes.34  
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In their study, Myette-Côté É et al. found that an LC 
diet increased fasting proinsulin levels and improved 
4-day glycaemic management compared to GL, with 
additional benefits in decreasing blood sugar when 
LC was paired with post-meal walking.35 

Lee Y-M et al. discovered that both diets reduced 
HbA1c levels; however, the vegan diet had superior 
glycaemic management than the traditional diet. 
Therefore, a vegan diet should be included in the die-
tary recommendations for T2D patients for better 
control and therapy.36 

The results of a study by Vitale et al. support the idea 
that the synergy between different nutrients and 
foods in the Mediterranean diet, rather than on any 
one of its components, is what gives the diet its posi-
tive health effects and makes it a good model for type 
2 diabetes. 37 

In their study, Gardner CD et al. discovered that alt-
hough the WFKD had a bigger reduction in triglycer-
ides, it was less maintainable and had unfavourable 
effects due to increased LDL cholesterol and de-
creased nutritional intakes from excluding fruits, 
legumes, and whole, intact grains.38 

The study found the majority of research articles 
were from Asian/Western countries; however, there 
was limited data found from Africa/South America. 
VLC/KD and other such diets may reduce medication 
needs, but require monitoring for hypokalemia, con-
stipation, hypotension, and other such mild effects 
along with them.  
 

LIMITATIONS 

The meta-analysis had certain limitations, including 
high heterogeneity in certain factors, which may be 
due to varying compliance or co-interventions. Fu-
ture studies need standardized monitoring to avoid 
this. Certain other limitations include a smaller num-
ber of studies in some parameters, like post-prandial 
glucose levels (n=2), which occurred due to the less-
er availability of articles on the concerned topic. Eng-
lish-only studies may introduce language bias. 
 

CONCLUSION AND RECOMMENDATIONS 

These results highlight the need to emphasise the 
significance of higher fibre foods with a low glycemic 
index, like legumes, vegetables, and fruits, and entire 
grain cereals, as well as the replacement of monoun-
saturated fat sources for the consumption of saturat-
ed fat sources of information, in energy-balanced 
conditions, among individuals with diabetes. The 
study recommends long-term RCTs (>1 year), which 
are needed to assess sustainability and renal safety 
in diabetes patients with the discussed interventions. 
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