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ABSTRACT

Objective: to systematically evaluate the efficacy and safety of
Intermittent Fasting (IF) in patients with type 2 diabetes (T2DM).
Method: randomized controlled trials (RCTs) on the efficacy of IF
intervention in T2DM were systematically searched from PubMed, The
Cochrane Library, Web of Science, MEDLINE and CNKI, and retrieval
time was set from database onset to September 2024. A meta-
analysis was performed using the RevMan 5.3 software.

Results: sixteen articles were included, with a total of 5369 patients.
The meta-analysis showed that, compared with the control group, IF
could improve patients' glycated hemoglobin, fasting plasma glucose,
body weight, BMI, waist circumference, systolic blood pressure,
diastolic blood pressure, low density lipoprotein, and cholesterol levels
(p < 0.05). However, there was no significant difference in improving
the levels of postprandial plasma glucose, high-density lipoprotein,
and triglyceride levels compared to the control group (p > 0.05).
Conclusion: IF may help people with T2DM manage their blood sugar
levels effectively. In addition, IF can reduce body weight, reduce waist
circumference, maintain stable blood pressure, and reduce low-
density lipoprotein and total cholesterol levels, and is considered safe
and feasible to implement. However, more high-quality studies are
needed to provide further evidence on the benefits of IF in improving

other lipid levels.



Keywords: Intermittent fasting. Type 2 diabetes mellitus. Blood

glucose. Meta.

RESUMEN

Objetivo: evaluar sistematicamente la eficacia y seguridad del ayuno
intermitente (IF) en pacientes con diabetes mellitus de tipo 2 (T2DM).
Métodos: se realizaron busquedas sistematicas de ensayos
controlados y aleatorizados (ECA) en PubMed, The Cochrane Library,
Web of Science, MEDLINE y CNKI sobre la eficacia de las
intervenciones de IF en la T2DM, desde la construccidon de la base de
datos hasta septiembre de 2024. Se realizé un metanalisis con el
software RevMan 5.3.

Resultados: se incluyeron 16 ensayos con un total de 5369
pacientes. El metaanadlisis mostré que el IF mejoré la hemoglobina
glicada, la glucosa en ayunas, el peso corporal, el IMC, el perimetro
de la cintura, la presion arterial sistdlica y diastdlica, el LDL y el
colesterol en los pacientes, comparados con los controles (p < 0,05).
No hubo diferencias estadisticamente significativas (p > 0,05) en la
mejora de los niveles postprandiales de glucosa, HDL y triglicéridos
en comparacion con los controles.

Conclusion: el IF puede ayudar a los pacientes con T2DM a controlar
los niveles de glucosa de manera efectiva. Ademas, el IF puede
reducir el peso, reducir la cintura, mantener la presion arterial estable
y reducir los niveles de LDL y colesterol total. Se considera seguro y
viable. Sin embargo, se necesitan mas estudios de alta calidad para
demostrar mas los beneficios del IF en la mejora de los niveles de

otros lipidos.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) has become a chronic disease with a
global epidemic and poses a significant challenge to public health (1).
The dramatic rise in prevalence is the result of multiple factors,
including unhealthy lifestyle habits, obesity, sedentary behavior, and
genetic predisposition. As the global population ages and lifestyles
change, the prevalence of T2DM is expected to continue to grow.
According to a study published in the Lancet in 2023 (2), the number
of people with diabetes worldwide is likely to surge to 1.31 billion by
2050, of which T2DM patients will make up the vast majority, more
than 96 %.

Fasting, or the restriction or avoidance of food intake for a specified
period of time, can extend from 12 hours to three weeks (3).
Numerous studies have shown that fasting can extend the lifespan of
a variety of experimental organisms. In addition, a series of
prospective clinical trials have also indicated that fasting can help
reduce disease risk factors associated with aging, including
cardiovascular disease, diabetes, and certain types of cancer. Fasting
also increases the body's resistance to oxidative stress, such as
during acute surgical stress. There are also studies showing that
fasting may improve the effectiveness of some cancer treatments. A
variety of dietary interventions have been tried to address a range of
metabolic dysfunction, of which intermittent fasting (IF) stands out

because of its popularity. Table | (4-6) details the different IF patterns



and their respective characteristics.

Recently, researchers from the University of Utah, the University of
Wisconsin-Madison and other institutions published a study (7) in the
Journal of the American Medical Association. The study pooled meta-
analyses of 11 published randomized clinical trials that assessed 104
unique associations between four types of IF (including alternate-day
fasting, modified alternate-day fasting, 5:2 diet, time-restricted
eating) and obesity-related health outcomes. In particular, high-
quality evidence supports that 1-2 months of modified IF is associated
with a modest reduction in body mass index in healthy adults and in
people with overweight, obesity, or non-alcoholic fatty liver disease.
The paper suggests that IF may play a positive role in improving
weight and cardiometabolic outcomes, particularly in adults who are
overweight or obese. As a dietary management strategy, IF has
attracted a lot of attention in patients with T2DM. Numerous studies
have shown that IF may confer a range of metabolic health benefits.
Despite this, there is currently a lack of systematic reviews or meta-
analyses incorporating randomized controlled trials (RCTS) to fully
evaluate the safety and efficacy of IF in T2DM treatment. Given the
controversial effects of IF on the improvement of blood glucose, blood
lipids, HbAlc and body weight in T2DM patients, and with the
continuous development of this dietary pattern in global T2DM
studies, meta-analysis is particularly necessary. The gaps in the
literature in this area highlight the need for rigorous research on IF as
an adjunct therapy for T2DM. Therefore, the purpose of this study was
to systematically evaluate the safety and effectiveness of IF in the
treatment of T2DM, and to provide evidence-based medical evidence

for dietary intervention programs for T2DM patients (8).



DATA AND METHODS

Inclusion and exclusion criteria

Inclusion criteria

1) Study design: RCT in Chinese/English; 2) Subjects: diagnosed with
T2DM, = 18 years old, no other complications; 3) Intervention
measures: the intervention group implemented IF; 4) Outcome
measures: the main measures were blood glucose results (HbAlc,
fasting plasma glucose (FPG), postprandial plasma glucose (PPG)),
cholesterol, and triglycerides. Secondary outcome measures were
anthropometric measures (including body weight, BMI, waist
circumference), systolic blood pressure (SBP), diastolic blood pressure
(DBP), high-density lipoprotein cholesterol (HDL-C), and low-density
lipoprotein cholesterol (LDL-C).

Exclusion criteria

1) The data are incomplete or the full text of the literature cannot be
obtained; 2) Case reports, abstracts, reviews, lectures and other non-
original research literature; 3) Repeated publications (only one of

them was retained for analysis).

Literature search strategy

Two researchers (HX and HG) independently searched the databases
of PubMed, The Cochrane Library, Web of Science, MEDLINE and CNKI
from their setup to September 2024, using a combination of subject
words and free words. The terms were as follows: diabetes
mellitus , type 2 diabetes mellitus , T2DM; intermittent fasting,
IF , intermittent energy restriction, intermittent caloric restriction,

time restricted feeding; randomized controlled trial, RCT.



Literature screening and data extraction

Two researchers (HX and HG) independently screened the literature
and extracted data according to established inclusion and exclusion
criteria. In the event of disagreement, the differences are resolved
through discussion or, if necessary, the intervention of a third
researcher to make a final judgment. In the literature selection
process, the EndNote literature management software was first used
to eliminate duplicates, and then a preliminary screening was
conducted by reading the title and abstract of the article to eliminate
the literature that did not meet the inclusion criteria. For literature
that is considered likely to be eligible after initial screening, the
researchers will further read the full text to make a final decision.
Excel 2019 software was used to extract literature data, and the
extracted information included key data such as first author,
publication year, study location, sample size, intervention methods

and outcome indicators.

Literature quality evaluation

Two investigators (HX and HG) will independently evaluate literature
quality according to Cochrane Randomized Controlled trial literature
quality evaluation criteria. In case of disagreement during the
evaluation process, a third researcher or domain expert will decide.
The specific evaluation criteria are as follows: If the study fully meets
the evaluation criteria, it indicates that the possibility of various
biases is low, and the quality of the literature is rated as grade A. If
the part of the study meets the evaluation criteria, it indicates that
the possibility of bias is moderate, and the literature quality grade is
B. If the study does not meet the evaluation criteria at all, it indicates

that the possibility of bias is high, and the quality of the literature is



set at grade C (9).

Statistical methods

In this study, the RevMan 5.3 software was used for meta-analysis.
First, heterogeneity among included studies was assessed by chi-
square tests and P statistics. If the 2 value is less than or equal to
50 %, heterogeneity between studies is low, and the fixed effect
model is selected for the meta-analysis. If the value of 2 is greater
than 50 %, it indicates that there is significant heterogeneity among
the studies, and then a random effects model is used for analysis. For
the data of continuous variables, when the measurement units used
in different studies were the same, we used the weighted mean
difference (WMD) and its 95 % confidence interval (Cl) to represent
the results. When the units of measurement did not agree, the results
are presented using the standardized mean difference (SMD) and its

95 % CI.

RESULTS

Basic characteristics of the included literature

A total of 148 papers meeting the requirements were preliminarily
retrieved, and 16 were finally included through layer by layer
screening. The basic characteristics of the included references are

shown in table Il (10-25).

Results of the meta-analysis

On a global scale, modern humans are facing a number of complex
chronic health challenges, including obesity, diabetes, metabolic
diseases, and cardiovascular disease. Over the past decade, large-
scale clinical trials have demonstrated that IF can reduce body weight

and body fat, improve insulin sensitivity, lower blood sugar and insulin



levels, reduce blood pressure, improve lipid levels, and reduce
biomarkers of inflammation and oxidative stress. This meta-analysis
included 16 randomized controlled trials involving a total of 5369

patients.

Blood glucose results (Fig. 1)

Thirteen studies evaluated the effect of IF on controlling HbAlc in
T2DM patients. Heterogeneity testing showed that there was
heterogeneity among the studies (p < 0.0001, # = 77 %). Random
effects model analysis showed that, IF significantly improved HbAlc
levels (WMD = -0.36, 95 % Cl = -0.50, -0.21, p < 0.0001).

Six studies evaluated the effect of IF on fasting plasma glucose in
T2DM patients. There was heterogeneity among studies (p = 0.05, 7
= 54 %). The random effects model analysis showed that IF could
significantly improve FPG levels (WMD = -12.38, 95 % Cl = -16.6, -
8.15, p < 0.0001).

Three studies evaluated the effect of IF on postprandial plasma
glucose control in patients with T2DM. There was heterogeneity
among the studies (p = 0.0004, ? = 82 %). Random effects model
analysis showed that there was no statistically significant difference in
postprandial plasma glucose reduction between the IF group and the
control group (WMD = -0.60, 95 % CI = -1.82, 0.61, p = 0.33).

Anthropometry and other general information (Fig. 2)

Twelve studies evaluated the effect of IF intervention on body mass in
T2DM patients. There was heterogeneity among the studies (P = 0.94,
? = 0%). The fixed-effect model analysis showed that IF could
improve body mass (WMD = -0.65, 95 % Cl = -1.38, 0.09, p = 0.08).

Six studies evaluated the effect of IF intervention on BMI in T2DM



patients. There was heterogeneity among studies (p = 0.14, @ =
40 %). Fixed-effect model analysis showed that IF could improve BMI
level (WMD = -0.79, 95 % CI = -1.70, 0.12, p = 0.09).

Four studies evaluated the effect of IF on waist circumference in
patients with T2DM. There was heterogeneity among studies (p =
0.32, P = 14 %). The fixed-effect model analysis showed that IF could
improve waist circumference (WMD = -1.07, 95 % Cl = -2.08, -0.07, p
= 0.04).

Six studies evaluated the effect of IF intervention on blood pressure in
T2DM patients. When it comes to the effect of IF on SBP in T2DM
patients, there is heterogeneity among studies (p = 0.05, # = 54 %).
Random effects model analysis shows that IF can significantly
improve SBP (WMD = -3.51, 95 % Cl = -3.82, 5.82, p < 0.0001).

Six studies evaluated the effect of IF on DBP in T2DM patients, and
there was heterogeneity among the studies (p < 0.0001, # = 88 %).
Random effects model analysis was used, and the results showed that
IF could significantly improve DBP (WMD = -2.28, 95 % Cl = -4.80,
0.23, p=0.07).

This meta-analysis showed that IF significantly reduced SBP and DBP.
The reduced blood pressure may be attributed to significant weight
loss. It is well known that there is a strong association between weight
and blood pressure in obese patients. IF is expected to improve the
lifestyle of patients with pre-diabetes and T2DM. Future RCTS with
higher quality and longer follow-up are needed to confirm the findings
(26).

Lipid profile (Fig. 3)
Eight studies evaluated the effect of IF on LDL in T2DM patients, and



there was heterogeneity among the studies (F=0.036, *=9%). Fixed-
effect model analysis showed that IF could significantly improve LDL
(WMD = -0.19, 95 % Cl = -0.25, -0.13, p < 0.0001).

Eight studies evaluated the effect of IF on HDL in T2DM patients, and
there was heterogeneity among the studies (p = 0.03, 7 = 56 %).
Random effects model analysis was used, and the results showed that
there was no statistically significant difference in HDL reduction
between the IF group and the control group (WMD = -0.03, 95 % Cl =
-0.11, 0.05, p = 0.45).

Six studies evaluated the effect of IF on cholesterol in T2DM patients,
and there was heterogeneity among the studies (p < 0.0001, P =
83 %). Random effects model analysis showed that IF could
significantly improve cholesterol (WMD = -0.44, 95 % CI = -0.75, -
0.13, p = 0.0005).

Three studies evaluated the effect of IF on triglycerides in T2DM
patients, and there was heterogeneity among the studies (p = 0.05, 7
= 66 %). Random effects model analysis was adopted, and the results
showed that there was no statistically significant difference in the
reduction value of triglycerides in the IF group compared with the
control group (WMD = 0.29, 95 % CI = -0.61, 1.19, p = 0.53).

Security and compliance

Adverse events during the study were reported in four articles. Of
these, no serious adverse events occurred in 3 studies. One study
reported a 78/417 incidence of hypoglycemic events, but these
adverse effects improved after the intervention. Wliiilams and other
studies included in this study showed that the compliance of the
subjects was 86.11 % at 5 months; Carter et al. showed that the

compliance of the subjects was 72.86 at 12 months. Thus, IF is safe



and feasible.

DISCUSSION

IF is beneficial for blood glucose control in T2DM patients
Multiple studies have shown that IF can significantly improve blood
glucose control in patients with T2DM. Specifically, IF is able to reduce
FPG and HbAlc levels. In addition, IF also helps to improve insulin
sensitivity and reduce insulin resistance, which is an important benefit
for people with T2DM, as insulin resistance is one of the core features
of the disease. IF is also able to help people with T2DM lose weight,
which has a positive impact on improving blood sugar control and

promoting overall health.

IF is beneficial for T2DM patients to reduce body weight, BMI,
waist circumference and LDL-C level

In recent years, IF as a dietary pattern has received a lot of attention
in terms of health promotion and disease management. The study by
Professor Gong Tingting’s team points out that for adults who are
overweight or obese, IF may have a range of health benefits,
including reduced waist circumference and body fat mass, improved
lipid levels, and lower fasting insulin levels. In an RCt-based umbrella
review that analyzed 351 unique associations, it was found that IF
significantly reduced waist circumference, body fat mass, LDL,
triglycerides, and blood pressure levels. In addition, some studies
have observed that IF improves cardiovascular health indicators, such
as lowering blood pressure and cholesterol levels, and these findings
are consistent with our findings. In patients with T2DM, IF may help
improve blood sugar control. It is important to note that the effects of

IF may vary from individual to individual, so before trying IF, patients



are advised to consult a professional physician or dietitian for
personalized advice and guidance. In addition, future studies are
needed to further evaluate the effects of IF on various health

outcomes and explore its potential mechanisms of action (27).

IF is safe and feasible in T2DM patients

Common IF patterns include the 5:2 pattern (restricting caloric intake
for two days a week and eating normally for the remaining five days)
and time-restricted eating (eating only during certain periods of time
each day) (28). Different IF patterns may have different effects on
blood sugar control. Overall, as a diet management strategy, IF has
shown potential to improve blood sugar control and overall health in
patients with T2DM. However, because there may be differences
between individuals, it is recommended that patients try IF under the

guidance of a healthcare professional.

Comparison with other studies

Different from previous studies, which mainly focused on the effects
of IF on body weight and blood glucose level, this meta-analysis
specifically focused on the effects of IF on blood pressure. To our
knowledge, this is the first meta-analysis of this relationship. In this
meta-analysis of ten studies, we found that IF significantly reduced
systolic blood pressure and similarly significantly reduced diastolic
blood pressure in patients who had reached 12 weeks of intervention.
These findings are significant because they offer a new perspective
on lowering blood pressure. While there is plenty of evidence in basic
and clinical research to support the multiple health benefits of IF,
there is still room for further research in the following areas. First, this

study found that the effects of IF on heart rate and lipid levels were



not significant, which is a difference from the results of basic studies,
suggesting that more convincing clinical study data is needed to
clarify this. Second, future studies need to consider how to generalize
the conclusions of this study to groups of patients at high risk of
prediabetes and T2DM to more fully assess the potential of IF in blood

pressure management (29).

Limitations and prospects

The literature review showed that IF was able to reduce body weight
by 3-5 kg over 12 weeks, an effect comparable to sustained energy
restriction. However, it is not clear what the best dietary strategy
should be during fasting. Common IF patterns include the 16:8
pattern (fasting for 16 hours a day) and the 5:2 pattern (restricting
calorie intake two days a week). The interaction between IF and
lifestyle factors such as skipping breakfast and using medications
may have an impact on physical and mental health, especially in the
adolescent population. Although short-term IF has shown some
benefit in animal models and human studies, its role in non-obese
individuals and its impact on risk factors for type 2 diabetes in
adolescents needs further study. It is important to note that low-carb
diets may increase risk factors for type 2 diabetes in adolescents
compared to low-fat, high-carb diets promoted by adult guidelines.
Overall, although IF has shown some advantages in weight
management and health, more rigorous research is urgently needed
to identify best practice approaches and assess their potential risks
(30).

Although the IF model has received a lot of attention as an emerging
weight loss method, there are still many key questions that need to

be answered. Currently, there is insufficient information on the safety,



acceptability and effectiveness of IF strategies in the wider
population. In addition, most of the existing study samples are mainly
from Western populations, which limits the general applicability of the
findings. Although multiple studies have explored IF, there is no
consensus on the ideal dietary pattern for fasting days. Previous
studies have mainly described caloric restriction on fasting days, such
as recommending consuming 75 % of recommended calories on
fasting days (31), but have lacked clear guidance on dietary patterns
on non-fasting days. In addition, it is unclear whether a high-protein
diet is recommended during fasting. Some previous studies have
pointed out that a high-protein diet may help enhance sustained
satiety, thereby reducing the hunger associated with prolonged
fasting. What's more, whether the recent popularity of meal
replacement products can provide additional health benefits for IF is
also a question that deserves further research. In conclusion, in order
to fully assess the potential benefits and risks of IF, future research
needs to explore the long-term effects and best practices of IF in
different population and cultural contexts.

Previous research (32) has shown that long-term light or moderate
fasting, such as IF, can have a positive effect on health and may
extend life. In addition, proteomic analysis of white blood cells
revealed that short-term intensive fasting not only increased
neutrophil degranulation, but also promoted cytokine secretion. This
suggests that short-term intensive fasting can enhance immune
function, especially innate immune function, at least in part by
altering the expression profile of white blood cells. As a popular
dietary intervention, IF is considered relatively easy to adhere to and
has been associated with multiple health benefits, including

promoting weight loss and improving blood sugar levels. Although the



specific mechanism behind the beneficial effects of IF is not fully
understood, it may be related to the regulation of the gut microbiome.
There are several limitations to this study that need to be taken into
account when interpreting the results. First, there was a degree of
heterogeneity between the included trials and the dietary regimen,
and the length of the intervention may have been the main cause of
this heterogeneity. To address this issue, a random effects model was
used for data consolidation and sensitivity analysis was performed for
possible sources of heterogeneity. Secondly, the number of RCTS that
met the inclusion criteria was limited, and the sample size was
generally small, especially for T2DM patients. In addition, this study
focused on alternative outcome measures (such as HBAlc, FPG, etc.)
with intervention spans ranging from 8 weeks to 12 months, which
limits our ability to draw definitive conclusions about the effects of IF
on blood glucose control. Although there may have been some
selection bias in the current study, as the relevant studies were not
registered in a public database, we still strictly followed the steps of
the systematic review, following a pre-set flow chart. Longer-term
clinical trials are needed in the future to evaluate the long-term
effects and safety of intermittent fasting in different populations.
Delve into how intermittent fasting can promote health by altering the
gut microbiome or other biological pathways. Explore the differences
in individual responses to intermittent fasting and how to tailor a
personalized eating plan based on an individual's genetic background,
lifestyle, and health status. Research on optimal eating patterns
during non-fasting periods and how to combine high-protein diets or
meal replacement products to enhance the health benefits of
intermittent fasting. Expand the study to include populations in

diverse cultural and geographic contexts to assess the universal



applicability and cultural adaptation of intermittent fasting (33).

CONCLUSION

So far, there have been few experimental studies using IF in people
with type 2 diabetes, because not all people with diabetes are
suitable for IF diet therapy. In addition to improving blood sugar and
promoting weight loss, the IF diet may also help improve other risk
factors for T2DM, including insulin resistance and high blood sugar
levels. Although further research is needed to validate these findings,
the IF diet strategy provides clinicians with a range of intervention
options to recommend to younger patients at risk for T2DM. Future
studies should further explore the long-term impact of IF on risk
factors for type 2 diabetes in adolescents and assess its applicability
in different populations and cultural contexts to develop a better
dietary pattern for T2DM patients to manage and control blood sugar,
lipids, and body weight, leading to a better quality of life for people
with diabetes (34).
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Table I. Different regimens of intermittent fasting patterns

Frequenc Duratio
Pattern Extra detail
Yy n
Eat within the remaining 8
Time-limited
Everyday 16 h hours, usually after getting up
fasting
in the morning
Eat only one meal on the
Alternate day Every ah fasting day, mostly Chinese
fasting other day food, about 400-500 kcal, and
eat normally the next day
Fasting 2 days a week, fasting
Twice a
5:2 diet 24 h day control calories of 500-
week
600 kcal
Fasting once Once a
24 h A water-only fast
a week week
Simulated Once a Low-calorie non-fasting
120 h
fasting month ketogenic diet
The 10-day Irregular Y Drink juice and avoid solid
juice method frequency foods during fasting times
Other Polytropi Many may be based on
Polytropic
patterns C frequency and time




Table Il. Basic features of the included articles



Numbe Samples (n) Intervention measure Duratio Outcome
Study Country
r IG/CG G CG n measure
One day per week (400-600
. ) kcal/day), the rest of the time
1 Williams, United 18/18 1500-1800 kcal/d Regular diet 20 @O ® @ @ @
- cal/day. egular die
1998 (10) States Y . . 9 weeks
The average energy intake is
estimated at 1486 kcal/day
93.1 % of the participants
Oman, )
Patel, 2007 , fasted for 30 days, with ) 20
2 Dhahira 334 . Regular diet ®
(11) ) specific energy not weeks
region _
mentioned
) Fasting for at least 10 days
Siaw, 2014 ) . X 4
3 Singapore 153 during Ramadan, the specific Regular diet @
(12) ) ) weeks
energy is not mentioned
Fasting for at least 11-12
Bener, 2014 days during Ramadan, the ) ® ® @ @)
4 Qatar 1301 o ) Regular diet NA
(13) specific  energy is not &)
mentioned.
Two days of severe energy
restriction (400-600
Clifton, 2016 South kcal/day), weekly follow-up ) 12
5 . 31/32 ) Regular diet Q2366 0
(14) Australia for 2 consecutive days, and Weeks
the remaining 5 days of
habitual diet
Consumed only 300 kcal per
) day through liquids, then ) 4 (ONONONONCNG)
6 Li, 2017 (15) Germany 16/16 ) ~ Regular diet
gradually reintroduced solid months an
foods
Middle East,
Lebanon, ]
) ) Fasting for about 15 hours a
Hassanein, Kuwait, and o ) )
7 ) 155/162 day, the specific energy is not Regular diet 8weeks © @
2017 (16) the United )
mentioned
Arab

Emirates



IG: intervention group; CG: control group; ® weight (kg); @ height; ® BMI; @ Waist circumference, c

systolic blood pressure, mmHg; ® DBP: diastolic blood pressure, mmHg; @ HbAlc: glycated hemoglobin; F

fasting plasma glucose, mg/dL; @ PPG: postprandial plasma glucose, mmol/L; LDL: low

mmol/L; @) HDL: high-density lipoprotein, mmol/L; 32 Cholesterol; 43 Triglycerides; @4 TC; (5 TG; 16 Adverse events.
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Hassanein 2019
Hassanein 2021
Kramer 2024
Lizo7

Raza 2021

Siwa 2014
Sundfar 2018

Total (95% CI

Experimental
SD_Total Mean

e o13 a7 8.3
825 202 1300 877
7212 7o 7.a
2013 Kl 7.4
A79 04 26 B.T9
69 08 144 73
a0 1.2 1377 g
69 1.2 342 6.9
6.4 0.6 23 6.7
T4 1.2 16 T
7108 132 7.4
86 1.8 143 8.9
56 0.7 54 5.4
4086

Heterogeneity: Tau?= 0.04; Chi# = 51.84, df= 12 (P = 0.00001); F= 77%
Testfor overall effect: Z= 4.88 (P < 0.00001)
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Kramer 2024
Raza 2021
Hiaohua 2019

Total (95% CI)

or Subgrou
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Control

Favours [experimental]

Mean Difference

Control Mean Difference Mean Difference
SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.7 417 98% -0.50[-0.71,-0.249] -

207 1301 107% -0.52[0.68, -0.36] -
1.4 67  57% -0.30[0.74 014] .
1.4 32 33%  -0.30[0.497,0.37] - 1
1.1 26 94% -1.00[1.46-054] —
0.8 162 103% -0.40[-0.58 -0.22] -
1.6 1659 11.6% -0.50[0.60,-0.40] -
1.2 342 103% 0.00 018, 0.18] T
0.a 16 54%  -0.30 [0.76, 0.16] [
0.4 16 29%  -0.30 [1.03, 043 —
1132 95% -0.40[-062 -0.18] -
2 153 4849%  -0.30[07F3, 0013 [
0.4a 58 9.4% 0.10[013,0.33] T
4380 100.0% -0.36 [-0.50, -0.21] <>
A4 s 0 05

Favours [control]
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Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random. 95% CI
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149 38 70 158 44 67 T.4% -9.00 [22.95, 4.95] —

1344 379 1383 1512 511 1512 326% -16.80[20.068,-13.54] =

119 162 23 128 288 16 6.2% -9.00 [24.59, 6.59] S 7 EEra

1182 262 B0 1273 348 60 10.8% -310F2012,1.92] -— 7|

1503 254 32 1485 241 33 94% 180 [10.24,13.584] =
2869 2989 100.0% -12.38 [-16.60, -8.15] 9

Heterogeneity, Tau®= 1146, Chi®= 1095, df=5 (P = 0.05), F= 54% —EID —1ID A 1ID EID

Testfor overall effect: Z=4.74 (P = 0.00001)
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Experimental Control Mean Difference Mean Difference
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1007 2.8 987 11.31 406 1064 47.0% -1.24[-1.54 -0.54] |
1348 42 23143 44 16 12.8%  -0.80[3.72 212] _
994 1.64 32 4874 159 33 40.3% 0.20 [0.59, 0.99]
1042 1114 100.0%  -0.60[-1.82, 0.61]

Heterogeneity: Tau®= 080, Chi*=11.29 df= 2 (P=0004); F=82%
Testfor overall effect: 2= 097 (F=0.33)
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Favours [experimental]
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Figure 1. Meta-analysis of blood glucose status and IF in T2DM

patients: A. HbAlc; B. Fasting plasma glucose; C. Postprandial plasma

glucose.
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Figure 2.
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Meta-analysis of anthropometry and other

general

information and IF in T2DM patients: A. Weight; B. BMI; C. Waist

circumference; D. SBP, and E. DBP.
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Figure 3. Meta-analysis of lipid profile and IF in T2DM patients: A. LDL;
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