
Comparative efficacy of different eating
patterns in the management of type 2 diabetes
and prediabetes: An arm-based Bayesian
network meta-analysis
Ben-tuo Zeng1 , Hui-qing Pan2, Feng-dan Li3, Zhen-yu Ye1 , Yang Liu1*, Ji-wei Du4*†
1School of Medicine, Xiamen University, Xiamen, China, 2School of Medicine, Tongji University, Shanghai, China, 3Nursing Department, Xiang’an Hospital of Xiamen University,
Xiamen, China, and 4Institute of Education, Xiamen University, Xiamen, China

Keywords
Diabetes mellitus type 2, Medical
nutrition therapy, Prediabetic state

*Correspondence
Ji-wei Du
Tel.: +86-15359350116
Fax: +86-(755)869131
E-mail address:
dujw@hku-szh.org.
Yang Liu
Tel.: +86-18150115008
Fax: +86-(592)2189325
E-mail address:
liuyang123@xmu.edu.cn

J Diabetes Investig 2023; 14: 263–288

doi: 10.1111/jdi.13935

†Present address: The University of Hong Kong-
Shenzhen Hospital Ringgold standard institution -
Nursing Department, 1 Haiyuan 1st Road,
Shenzhen, 518040, China.

ABSTRACT
Aims/Introduction: Diet therapy is a vital approach to manage type 2 diabetes and
prediabetes. However, the comparative efficacy of different eating patterns is not clear
enough. We aimed to compare the efficacy of various eating patterns for glycemic
control, anthropometrics, and serum lipid profiles in the management of type 2 diabetes
and prediabetes.
Materials and Methods: We conducted a network meta-analysis using arm-based
Bayesian methods and random effect models, and drew the conclusions using the
partially contextualized framework. We searched twelve databases and yielded 9,534
related references, where 107 studies were eligible, comprising 8,909 participants.
Results: Eleven diets were evaluated for 14 outcomes. Caloric restriction was ranked as
the best pattern for weight loss (SUCRA 86.8%) and waist circumference (82.2%), low-
carbohydrate diets for body mass index (81.6%), and high-density lipoprotein (84.0%), and
low-glycemic-index diets for total cholesterol (87.5%) and low-density lipoprotein (86.6%).
Other interventions showed some superiorities, but were imprecise due to insufficient
participants and needed further investigation. The attrition rates of interventions were
similar. Meta-regression suggested that macronutrients, energy intake, and weight may
modify outcomes differently. The evidence was of moderate-to-low quality, and 38.2% of
the evidence items met the minimal clinically important differences.
Conclusions: The selection and development of dietary strategies for diabetic/
prediabetic patients should depend on their holistic conditions, i.e., serum lipid profiles,
glucometabolic patterns, weight, and blood pressure. It is recommended to identify the
most critical and urgent metabolic indicator to control for one specific patient, and then
choose the most appropriate eating pattern accordingly.

INTRODUCTION
It was estimated that 10.5% of people aged 20–75 suffered from
diabetes mellitus globally, where over 90% were type 2 diabetes
(T2DM)1. They spend about 966 billion US dollars of health
expenditure per year1. Since type 2 diabetes has proven to be
preventable and controllable2, the remission of a prediabetic
state (PreD), or impaired glucose tolerance (IGT), was also of

concern and was included in the comprehensive prevention of
the incidence of type 2 diabetes.
Beyond medications, lifestyle management is the more cost-

effective for type 2 diabetes/prediabetes patients with strong
clinical evidence3–5, where eating patterns play the leading role.
Various patterns of different nutrients and food groups have
been investigated and applied to the treatment and manage-
ment of type 2 diabetes/prediabetes, from the very high-fat diet
in the 18th century6 to the pattern recommended by American

Received 18 August 2022; revised 26 September 2022; accepted 13 October 2022

ª 2022 The Authors. Journal of Diabetes Investigation published by Asian Association for the Study of Diabetes (AASD) and John Wiley & Sons Australia, Ltd J Diabetes Investig Vol. 14 No. 2 February 2023 263
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and
reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

ORIGINAL ARTICLE

https://orcid.org/0000-0003-1769-5104
https://orcid.org/0000-0003-1769-5104
https://orcid.org/0000-0001-5068-2204
https://orcid.org/0000-0001-5068-2204
mailto:
mailto:
https://doi.org/10.1111/jdi.13935
http://creativecommons.org/licenses/by-nc/4.0/


Diabetes Association (ADA) in 20037. From an evidence-based
perspective, hundreds of random controlled trials (RCT),
cohorts, and related systematic reviews have quantified the effi-
cacy of popular and widely used eating patterns8–13.
However, there are variances in the effectiveness of the diets

across different outcomes, e.g., blood glucose, weight, and car-
diovascular risk factors. Diabetes Canada guidelines4 summa-
rized the properties of dietary interventions, pointing out the
differences among diets. Consequently, current guidelines
strongly recommend an individualized medical nutrition ther-
apy under the supervision of dietitians and multidisciplinary
professionals3–5. However, how to choose and apply appropriate
dietary patterns for professionals remains to be a question, due
to the lack of direct evidence comparing the relative efficacy of
the interventions. Whether a specific diet is suitable for an indi-
vidual with specific laboratory profiles and situations is not
clear enough, though high-quality evidence of several patterns
has been drawn.
It is not cost-effective to carry out multi-arm trials directly

comparing several diets. Thus, it is crucial to conduct a net-
work meta-analysis to synthesize current evidence. Previous
network meta-analyses14,15 have assessed a number of patterns,
but the authors only included a limited number of studies and
outcomes. Furthermore, short-term trials were not considered
in the analyses, but a short-term effect may be more common
for some patterns16. Therefore, this study aimed to evaluate the
relative efficacy of different eating patterns on glycemic control,
anthropometrics, and serum lipid profiles in the management
of patients with type 2 diabetes/prediabetes, and to conclude
evidence to promote clinical decision-making.

MATERIALS AND METHODS
Study design
We conducted an arm-based Bayesian network meta-analysis
of randomized controlled trials, following the Cochrane Hand-
book17. We reported results according to the Preferred Report-
ing Items for Systematic reviews and Meta-Analyses
Incorporating Network Meta-analysis (PRISMA-NMA)18. A
protocol was prepared and registered a priori in PROSPERO
(CRD42021278268).

Eligibility criteria
We selected peer-reviewed articles and thesis according to the
PICOS principle. Eligibility criteria are displayed in Table 1.

Search strategy
We conducted searches of databases and trial registers, includ-
ing PubMed, Web of Science, Embase, CINAHL and Open
Dissertation, ProQuest, Scopus, Global Index Medicus,
Cochrane Central Register of Controlled Trials, Clinicaltrials.
gov, SinoMed, WanFang Med, and CNKI. All publications
from the inception to 13 October 2021 were initially retrieved.
An updated search was conducted on 17 March 2022 using

Scopus and Google Scholar to identify the latest relevant arti-
cles. The full search strategy can be found in File S1.

Data selection and extraction
All references identified from the search were imported into
EndNote 20 (Clarivate, PA, USA) to move duplicates. After
automatic exclusion by filtering title using excluding terms, the
reviewers (B.-T.Z., H.-Q.P., and F.-D.L.) assessed the eligibility
in the order of title, abstract, and full text. Each reference was
decided upon independently by at least two reviewers, and
arisen discrepancies were discussed and decided upon by the
authors together.
We used MySQL 8.0 (Oracle Corporation, TX, USA) for

data extraction and management, and critical information was
extracted (see File S2 for fields in MySQL tables). Two authors
(B.-T.Z. and Z.-Y.Y.) independently extracted the data and
checked the consistency.
R 4.1.3 (R Foundation, Vienna, Austria) and Microsoft Excel

2019 (Microsoft Corporation, WA, USA) were used for data
conversion and imputation. For continuous outcomes, we cal-
culated the change from baseline and its standard deviation
(SD) if not reported by the article. Correlation coefficients for
changes from baseline and for crossover RCTs were estimated
using reported SDs from included studies (File S3). The median
and interquartile range was converted into the mean and SD
using methods from Luo19 and Wan20 after testing for skew-
ness using methods from Shi et al.21. WebPlot Digitizer22 was
applied for extracting data from figures. Ultimately, R package
‘mice’23 was used for the imputation of missing values of
covariates for meta-regression.

Risk of bias assessment
The Risk of Bias 2 tool24 and Risk of Bias 2 for crossover tri-
als25 were employed to assess the risk of bias (RoB) of parallel
and crossover RCTs, respectively. Two reviewers (B.-T.Z. and
H.-Q.P.) assessed the RoBs independently, with all arisen diver-
gences discussed and consensuses reached.

Data synthesis
Our study synthesized evidence through an arm-based Bayesian
network meta-analysis in a random effect model. We use R
package ‘gemtc’ 1.0-1 for meta-analysis, inconsistency test,
heterogeneity test, meta-regression, and sensitivity analysis26,27.
Markov chain Monte Carlo sampling was performed using
JAGS 4.3.0 via R package ‘rjags’ 4.1228,29. Comparison-adjusted
funnel plots, Egger’s test, and Begg’s test were performed to
detect publication bias under a frequentist framework and ran-
dom effect model using R package ‘netmeta’ 2.1-0 and ‘metafor’
3.4-030,31.
Continuous outcomes were presented as the mean difference

(MD) or the difference in percentage change from baseline
(Percentage MD, PMD, for fasting insulin and insulin resis-
tance) and 95% credible intervals (95% CrI), while relative risk
(RR) and 95% CrI were for dichotomous variables.
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Quality of the evidence
We rated the quality of evidence of comparisons of experimen-
tal diets and control diets based on the GRADE Working
Group’s network meta-analysis evidence rating strategies32 and
the GRADE handbook33. Conclusions were drawn according to
the partially contextualized framework by the GRADE work-
group34, where minimal clinically important differences
(MCID) and thresholds for moderate and large beneficial/harm
effects were identified based on previous studies13,35–37 and con-
sensuses among reviewers.

RESULTS
We identified 9,358 publications and registrations from the
initial search, and 176 from the updated search. In total,
111 publications38–148 were eligible, where 107 independent
studies were identified (Figure 1). All the items excluded via
full-text screening and their reason for exclusion are listed in
File S4.
Among our prescribed outcomes, data of FPG, HbA1c, FIns,

IR, weight, BMI, WC, SBP, DBP, TG, TC, HDL, LDL, and
attrition rate were sufficient to form networks and perform a
meta-analysis. However, other outcomes were not analyzed due
to scarce data.

Study characteristics
The 107 included studies contained 8,909 participants for data
analysis and 8,583 completers. A total of ten experimental diets
and 223 arms was reported. The studies reported efficacy of
CR, DASH, fiber, HFD, HPD, LCD, LGID, Med, Paleo, and
VD, but ND and PfD were not included.
The characteristics of the studies are displayed in Table 2.

We included 16 crossover and 91 parallel RCTs. Among them,
seven were multi-arm, and six were multicenter. Four studies
reported their outcomes in two or more publications. Only five
studies focused on PreD population, considering that there was
no significant difference among PreD and T2DM RCTs, we
did not distinguish them in the meta-analysis. Fundings and
conflicts of interest of the studies are listed in File S5.

Risk of bias assessment
The overall risk of bias of eligible studies was acceptable, but
trials of some patterns (fiber and DASH) had a relatively high
risk of bias (Table 2). 15.9% of studies were at high risk of bias
(Figure 2). Notably, the risk of bias of crossover RCTs was sig-
nificantly higher than the parallel (P0.05/2 = 0.006, Mann-
Whitney test), due to the period and carryover effects. Detailed
risk of bias ratings of each domain are displayed in File S6.

Records identified from: 
Databases (n = 9,360)
Registers (n = 174)

Records removed before 
screening:

Duplicate records removed
(n = 4,466)

Records marked as ineligible 
by automation tools (n = 745)
Records removed for other 
reasons (n = 0)

Records screened
(n = 4,323)

Records excluded 
(n = 4,019)

Reports assessed for eligibility
(n = 304)

Records excluded: (n=199)
conference abstract and full 
paper not found (n = 20);
insufficient data (n = 23);
intervention (n = 25);
duration (n = 12);
data not available (n = 16);
not a trial (n = 5);
language (n = 1);
trial not completed (n = 10);
not peer-reviewed article (n = 
1);
outcome (n = 13);
participants (n = 9);
same dataset (n = 50);
study design (n = 6);
full text not found (n = 3);
risk of data authenticity (n=5)

Records identified from:
Citation searching (n = 3)
Manual searching (n = 8)

Reports assessed for eligibility
(n = 9)

Reports excluded:
Wrong intervention (n = 3)

Studies included in review
(n = 107)
Reports of included studies
(n = 111)

Identification of studies via databases and registers Identification of studies via other methods

Id
en

tifi
ca

tio
n

Sc
re

en
in

g
In

cl
ud

ed

Reports sought for retrieval
(n = 9)

Reports not retrieved (n = 2)
1 duplicate and 1 conference 
abstract

Figure 1 | PRISMA flowchart of data selection.
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Main outcomes
The number of nodes and comparisons varied among out-
comes (Figure 3 and File S7). File S8 presented all league tables
and cumulative ranking curves; File S9 showed forest plots with
heterogeneity and inconsistency tests of all outcomes.

Glycemic control
For glycemic control, a high-fiber diet (fiber) was ranked as the
best pattern for reducing FPG (MD -1.3 mmol/L, 95% CrI -
2.3 to -0.22, SUCRA 82.7%) (Figure 3a). DASH (-1.2%, -2.2
to -0.23, SUCRA 90.5%) and LGID (-0.71%, -0.93 to -0.49,
SUCRA 76.2%) had the highest probability of improving HbA1c

compared with control groups (Figure 3b). The effects on
reducing FPG and HbA1c were comparable.
FIns and IR were presented as PMD due to the various units

reported by studies. Effects on improving insulin-related condi-
tions were not stable and significant because of the limited
sample size. High-fiber diets achieved a mean of 21% Fins
reduction (95% CrI 5.2% to 46%) with a probability of 79.4%
to be the best pattern (Figure 3c). IR was reported as the
homeostatic model assessment (HOMA)1-IR and HOMA2-IR,
among which HPD showed the best beneficial effects on
improving IR (-22%, -37% to -7.0%, SUCRA 86.3%) (Fig-
ure 3d).

Anthropometrics
Calorie restriction was still one of the most effective diet pat-
terns for weight loss (-4.1 kg, -6.1 to -2.0, SUCRA 86.8%)
and WC (-4.5 cm, -7.4 to -1.8, SUCRA 82.2%), and the low
carbohydrate diet was ranked as the second (-3.0 kg, -4.3 to -
1.8, SUCRA 74.3%) for weight loss and the best (-1.2 kg/m2, -
1.7 to -0.74, SUCRA 81.6%) for BMI reduction (Figure 3e–g).
As for blood pressure, DASH was found to be the best pat-

tern for lowering SBP (-7.6 mmHg, -15 to -0.29, SUCRA
87.9%) and the second for DBP (-3.7 mmHg, -10 to 2.8,

SUCRA 73.7%), while HPD was the most effective for DBP (-
3.0 mmHg, -5.9 to -0.068, SUCRA 74.6%) with slight superi-
ority to DASH (Figure 3i-j).

Lipid profiles
Figure 3k–n illustrate the effects of the different interventions
on lipid profiles compared with the control groups. The low-
glycemic-index diet showed the most remarkable efficacy for
lowering TC (-0.46 mmol/L, -0.62 to -0.30, SUCRA 87.5%)
and LDL (-0.35 mmol/L, -0.47 to -0.24, SUCRA 86.6%), but
were not of beneficial effect on HDL. The Paleo diet was
ranked as the best pattern for improving TG (-0.50 mmol/L, -
1.1 to 0.13, SUCRA 83.4%), though the outcome was not statis-
tically significant. The low-carbohydrate diet led to an average
increase of 0.12 mmol/L (95% CrI 0.073 to 0.17, SUCRA
84.0%) for HDL compared with control, thus being the best
intervention with a small effect size.

Attrition
Since a considerable number of studies did not report standard-
ized flowcharts of follow-up, we only included trials that
reported a loss in at least one arm into the synthesis. An attri-
tion rate was calculated as: the attrition number divided by the
product of participant number when allocation and the dura-
tion of intervention. The meta-analysis did not find a signifi-
cant difference among all patterns (Figure 3h; File S8),
suggesting that the participants’ tolerance for each diet be simi-
lar.

Heterogeneity and inconsistency test
Generally, the included interventions were of moderate to high
heterogeneity (Figure 3, Files S9, and S10), making the results
less confident. LCD-control, CR-control, LGID-control, LCD-
CR, and LGID-LCD pairs were of high heterogeneity in either
direct or network comparison, while Med-control and HPD-

0 10 20 30 40 50 60 70 80 90 100

Randomization process

Deviations from intended interventions

Missing outcome data

Measurement of the outcome

Selection of the reported result

Overall Bias

Low risk Some concerns High risk

(n = 16)a Period and carryover effects

Figure 2 | Risk of bias of included studies. aThe ‘period and carryover effects’ domain was only for crossover RCTs (n = 16), and other domains
were for all included studies (n = 107).
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Figure 3 | Efficacy of different eating patterns on glycemic control, anthropometrics, serum lipid profiles, and comparative attrition rate. I,
intervention arm; C, control arm; No., number of direct comparisons; Incons., P value of inconsistency test (node-splitting method); MD, mean differ-
ence; PMD, difference in percentage change from baseline; FPG, fasting plasma glucose; HbA1c, glycated hemoglobin; FIns, fasting insulin; IR, insulin
resistance; BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; TG, triacylglycerol; TC, total
cholesterol; LDL, low-density lipoprotein cholesterol; HDL, high-density lipoprotein cholesterol. Thick dashes refer to the null value, and thin dashes
refer to the MCID threshold. Unless otherwise specified using “vs”, the effect sizes were experimental patterns vs control. I2 values were for network
heterogeneity, including both direct and indirect comparisons.
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control were with mild heterogeneity in lipid profiles. Signifi-
cant inconsistency was observed in LCD-CR for FPG, and CR-
LCD-control loop for weight and LDL using node-splitting
methods. The evidence of CR, LCD, and LGID showed severe
incoherence and inconsistency and should be interpreted pru-
dently.

Meta-regression
A random effect meta-regression model with one covariate and
exchangeable coefficients was fitted for continuous outcomes.
The significance of coefficients was summarized in File S11.
Universally, the meta-regression denoted that weight, BMI, and
macronutrient intake significantly modified the efficacy of inter-
ventions of most outcomes. On the contrary, coefficients of
length, study design, medication, or insulin treatment, duration
of disease, and sex ratio were not significant, implying that
these factors may not contribute to the effectiveness. Another
notable finding that coefficients of sample size and origin (from
China or not) showed significance in FPG, weight, and lipid
profiles indicated potential publication or selection biases.

Sensitivity analysis
The effect of weight, BMI, and TC showed robustness, but
other outcomes were not robust enough (File S12). The exclu-
sion of several articles51,61,67,97,98,101,126,134,135,140,145 significantly
changed the SUCRA and the 95% CrI of effect size, mainly in
comparisons of CR, LCD, and Med vs. control, contributing to
the severe heterogeneity. When testing for different models, i.e.,
fixed effect or unrelated study effect models, Med, HPD, and
VD showed narrower 95% CrIs and became statistically signifi-
cant for more outcome variables (see File S12). The analysis
did not observe the sensitivity of relative effect and between-
study heterogeneity priors, and correlation coefficients.

Publication bias
Potential publication bias of HbA1c, weight and BMI existed
(Egger’s test P = 0.002; <0.001; and <0.001, respectively). P val-
ues for all outcomes and comparison-adjusted funnel plots are
listed in File S13.

Quality of evidence
All MCIDs and thresholds were identified (see File S14, Fig-
ure 3, and Table 3). Of all 123 pieces of evidence comparing
interventions and control groups, 49 were of moderate quality,
and there was no high-quality evidence (Table 3). At the clini-
cal level, all patterns were not significantly worse than the con-
trol diets for each outcome, but most did not show moderate
to large beneficial effects. All the quality of evidence should be
downgraded when applying to PreD due to the indirectness,
because PreD-related trials were limited.

DISCUSSION
This review evaluated the comparative efficacy of ten experi-
mental diets, and the results can provide guidance for diet

selection of one specific patient. To manage patients with
comorbidities and different levels of glycemic control, we con-
cluded a dietary suggestion table derived from the evidence
from the meta-analysis (Table 4). However, this table should be
applied prudently because the evidence was not solid enough.

Quantity of macronutrients
A previous evidence basis has corroborated the efficacy of CR
in weight loss, BMI and WC in patients with metabolic diseases
or healthy individuals149,150. However, CR did not lead to a
greater improvement of glycemic control, blood pressure, TG,
and TC compared with standard diets. Trivial effects on these
outcomes may result from weight loss but not the caloric
restriction151,152. The median TEI of the included CR arms was
1594 kcal/d, with a 150–400 kcal negative difference compared
with standard diets, significantly slighter than the prescribed (-
500 kcal/d). However, the deviance did not lead to the failure
of trials. The phenomena were also observed in LCD and
LGID.
Carbohydrate restriction acted well in weight, HbA1c, TG,

and HDL, where improving HDL was the unique advantage of
LCD. Nevertheless, other types of serum lipids, i.e., TC and
LDL were not improved. The 75th percentile of carbohydrate
intake of the included LCD arms was 40%, indicating that
nearly a quarter of included trials did not meet the low-
carbohydrate criteria as prescribed. Nevertheless, the effect size
was similar to previous systematic reviews13, and the strict fol-
lowing of the instruction as well as a more intensive interven-
tion did not enhance the effects but may even lead to a
decrease (File S11).
Increased protein intake without carbohydrate restriction

(HPD) effectively improved IR, blood pressure, and TG. Com-
pared with other reviews153, an effectiveness of HPD on FPG,
HbA1c, and other lipids was not observed, mainly due to the
different inclusion criteria: only HPD with protein intake of
more than 30% TEI and without carbohydrate restriction was
included. This implied the different efficacy of protein and car-
bohydrate.
As for HFD, no beneficial effect was detected, and fat intake

negatively modified the lipid improvement. Despite the numeri-
cal impact on specific lipids, it remains to be evaluated whether
specific types of fat improved or negatively affected the overall
lipoprotein profile154. Unfortunately, the included trials did not
provide sufficient data to draw a thorough interpretation.

Quality of carbohydrates
The low-glycemic-index diet and the high-fiber diet emphasized
more the quality of the carbohydrates. The effects of LGID and
high-fiber diets were similar: both showed more excellent effects
on FPG, HbA1c, FIns, TC, and LDL than the other patterns,
but did not significantly improve weight-related outcomes, con-
sistent with other studies155,156. The dietary GI and fiber of a
specific single food were not well-associated157. However, the
emphasis on lowering GI may encourage participants to
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increase fiber intake, because the usually recommended food
groups can be both low in GI and high in fiber, e.g., whole
grains and nuts.
A recent high-quality meta-analysis has also denoted that

dietary fiber and low-GI food were associated with a lower risk
of type 2 diabetes mellitus incidence, where fiber may be a
stronger protector158. Rather than a severe long-term restriction
of carbohydrate intake which leads to higher all-cause mortal-
ity159, LGID and increased fiber intake can be better and sus-
tainable approaches for patients with type 2 diabetes mellitus
without obesity/overweight, especially in the circumstance that
most people lacked fiber intake160.

Mediterranean diets
Even if previous cohort studies and RCTs have demonstrated
the efficacy of Med in type 2 diabetes mellitus management161,
our study failed to detect a significant improvement driven by
Med. Except for HbA1c, IR, and TG, all other outcomes were
of great imprecision and of trivial effect. The effect size was also
more trivial than other meta-analyses14,162. A small sample size
compared with other interventions could be the reason when
using random effects models; different calculation of effect size,
i.e., MD of change from baseline or of the endpoint may
explain the numerical differences.
Moreover, heterogeneity was detected for almost all outcomes

of Med-control comparisons, where the variance and bias of
the definition of Med in different trials163 can be a significant
reason. Though several scales have been developed to measure
the adherence to Med (e.g., MedDiet Score)164, few trials
employed it, making this problem difficult to address.

Vegan, vegetarian, or plant-based diets
The vegetarian/vegan/plant-based diet did not show any signifi-
cant beneficial effects in our study. The mean differences of
VD were similar to the previous studies36, thus not affecting
the conclusion but lowering the quality of the evidence. While
using fixed effect models, an effectiveness of VD on BMI, WC,
and HbA1c was detected, but moderate heterogeneity made it
unreasonable to employ fixed effect models.
Notably, the carbohydrate intake in VD trials was relatively

high (mean 65.8%TEI). The sensitivity analysis also showed a
slight improvement of SUCRA in TG after omitting Lee
201691, which contained about 72%TEI of carbohydrate in VD
arms. Researchers should consider a lower carbohydrate intake
when conducting a VD, and the effects would promise to be
more significant.

Newly developed diets
Evidence of the efficacy of the dietary approaches to stop
hypertension (DASH) and Paleo was limited and of low quality
due to the sample size, and further investigation is needed. As
one of the recommended healthy patterns by Dietary Guideli-
nes for Americans (DGA 2020-2025)165, many studies have
addressed DASH’s benefit in blood pressure and glycemic

control166,167. However, related RCTs specially for type 2 dia-
betes mellitus/prediabetic patients were rare. Included studies
also outlined the beneficial effects of DASH on blood pressure,
TC, LDL, and HbA1c, and DASH was the most effective inter-
vention for HbA1c with a high probability (90.5%). As for Pale-
olithic diets, Tommy J€onsson and his colleagues also quantified
the improvement of leptin and introduced a scale (Paleolithic
Diet Fraction) to measure the compliance, based on their
trial87,168, providing a basis for further study.

Limitations
This study had several limitations. First, the heterogeneity and
sensitivity lowered the quality of evidence. Second, the sample
size of VD, DASH, and Paleo was limited, leading to the
imprecision. Third, only five prediabetic trials were included,
raising the indirectness of the evidence for the prediabetic pop-
ulation. Moreover, there was not an adequate method to com-
pare the longitudinal dataset of different patterns, though the
data of different timepoints have been extracted.
In conclusion, energy, carbohydrate, and dietary glycemic

index (GI) restriction, as well as dietary fiber intake, were the
most effective approaches with solid and abundant evidence
bases. Simultaneously, DASH, Paleolithic diets, and HPD were
of satisfactory efficacy in limited outcomes and worth investiga-
tion. Mediterranean diets, VD, and HFD did not act well in
most outcomes, mainly due to the imprecision. Heterogeneity
and sensitivity should be considered when interpreting results.
This work may eliminate some barriers on how to choose

the best diet on an individualized basis. Clinicians and dietitians
can choose the most important outcome when there is an
urgent need to control a patient to match the most appropriate
dietary pattern, according to the summary of findings table and
the dietary suggestions table of this review.
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