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ABSTRACT
The strength of the association between achieving clinically significant weight loss and remission of metabolic complications 
remains unclear. This rapid review aimed to investigate the effect of weight loss on remission of metabolic risk factors. We 
searched Embase, Medline, Web of Science, and Google Scholar databases (up to June 2025) for studies comparing the effects 
of ≥ 5% versus < 5% total weight loss (%TWL) for at least 12 months. Mean differences (MD) and risk ratios (RR) with 95% con-
fidence intervals (95% CI) were calculated for the meta-analysis. A total of 43 comparative studies were reviewed. Compared 
to < 5%TWL, ≥ 5%TWL had a higher RR of type 2 diabetes remission (RR = 7.88: 95% CI = 5.00, 12.43; I2 = 75.2%), hyperten-
sion remission (RR = 2.23: 95% CI = 1.06,4.68; I2 = 70.5%), and metabolic syndrome remission (RR = 5.61: 95% CI = 1.62,19.49; 
I2 = 70.2%). Compared to < 5%TWL, ≥ 5%TWL participants achieved significant MDs in HbA1c (MD = −1.06: 95% CI = −1.40, 
−0.71), fasting plasma glucose (MD = −1.13: 95% CI = −1.84, −0.43), systolic blood pressure (MD = −3.65: 95% CI = −5.56, −1.74), 
diastolic blood pressure (MD = −3.26: 95% CI = −6.31, −0.20), triglycerides (MD = −0.26: 95% CI = −0.45, −0.06), and HDL-
cholesterol (MD = 0.09: 95% CI = 0.04, 0.14). Remission of metabolic complications and improvements in HbA1c, blood pressure, 
lipids, and fasting insulin were observed following ≥ 5%TWL in people with obesity in a dose–response manner. Factors like the 
%TWL achieved (particularly ≥ 15%), bariatric surgery, and duration of follow-up predict these outcomes.

1   |   Introduction

Obesity, a chronic disease characterized by an excessive accu-
mulation of adipose tissue leading to adverse health effects, re-
sults from a complex interaction of environmental, biochemical, 
and genetic factors that contribute to positive energy imbalance 
[1]. The global prevalence of obesity has more than doubled since 
1990, with over one billion people now living with this chronic 
disease [2]. This epidemic has far-reaching consequences for so-
cieties worldwide, contributing significantly to the global burden 
of disease [3]. Obesity is associated with various chronic medical 
conditions including cardiovascular disease, hypertension, type 

2 diabetes, nonalcoholic fatty liver disease, osteoarthritis, poly-
cystic ovary syndrome, and sleep apnea [4]. Additionally, it is 
associated with mental, eating, and behavioral disorders, along 
with functional impairments [5, 6], underscoring its importance 
as a public health concern.

Furthermore, increased healthcare utilization and associated 
costs arising from obesity represent a significant financial 
burden on healthcare systems. Obesity imposes a substantial 
economic burden on societies worldwide. Direct medical costs 
alone account for a significant portion of healthcare expen-
diture, while indirect costs, such as lost productivity, further 
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exacerbate the financial impact [7]. The significant health and 
economic consequences associated with the obesity epidemic 
underscore the need for timely and effective solutions.

Clinical practice guidelines advocate weight loss to mitigate or 
resolve obesity-related complications. A modest 5% weight loss 
can lead to initial improvements in many of the obesity-related 
medical conditions, including type 2 diabetes, hypertension, 
and dyslipidemia [8, 9], and greater weight loss may offer ad-
ditional benefits. Specifically, achieving reductions of 10% or 
15% body weight has been associated with further significant 
improvements in various health outcomes such as obstructive 
sleep apnea, nonalcoholic fatty liver disease, and osteoarthritis 
[4, 8, 10]. While existing reviews primarily consist of narrative 
descriptions of the association between weight loss thresholds 
and disease remission, they lack quantitative meta-analyses to 
precisely estimate the effect size and investigate potential mod-
erating factors.

This rapid review aims to quantitatively synthesize the evidence 
from studies of the effect of clinically significant weight loss on 
the remission of weight-related complications. Through this 
study, we hope to provide timely and robust evidence informing 
clinical decision-making and weight management strategies for 
improved patient outcomes.

1.1   |   Research Question

What is the strength and size of the effect of clinically signif-
icant weight loss on remission of weight-related complications 
after a minimum of 1 year of treatment or follow-up?

2   |   Methods

The development of this rapid review protocol was guided 
by previous research [11], the Centre for Review and 
Dissemination's Guidance for undertaking reviews in health-
care, [12] the Joanna Briggs Institute methodology [13], the 
Preferred Reporting Items for Systematic Review and Meta-
Analysis Protocols statement [14], and following updated 
Cochrane recommendations to provide timely synthesis of 
available evidence [15]. Our decision to conduct a rapid re-
view was based on the need to synthesize emerging evidence 
on the health impacts of modest weight loss within a limited 
timeframe to inform ongoing clinical and policy discussions. 
As recommended by the updated Cochrane Rapid Review 
Methods Guidance [15], rapid reviews use streamlined sys-
tematic approaches, such as single-reviewer screening with 
verification and focused data extraction, to balance method-
ological rigor with timeliness.

2.1   |   Eligibility Criteria

Using modified versions of the Population, Interventions, 
Comparators, and Outcomes [16] framework as shown in the 
Supplementary Table S1, we developed a research question and 
selected study eligibility criteria [17]. Inclusion criteria for stud-
ies appear in the Supplementary (Supplementary Table S1).

2.2   |   Information Sources, Search Strategy, 
and Selection Process

The search strategy was developed in consultation with the 
subject experts (E.A., M.P.) and an academic librarian. Using 
keywords and phrases in specific fields including titles and ab-
stracts, one author (S.A.) searched the recommended optimal 
combination of databases [18], including Embase, Medline, 
Web of Science, and Google Scholar databases, for potentially 
relevant articles up to April 2023. Although one author (S.A.) 
searched the recommended optimal combination of databases, 
the search strategy and its execution were verified by a second 
author (E.A.). An updated search was conducted from May 
2023 to June 2025, with the updated search strategy detailed in 
Supplementary Table S3a. Filters were applied to limit the re-
sults to English language and adults (Supplementary Tables S2, 
S3). All records identified were exported from the databases 
into EndNote 20 reference manager and duplicate records were 
removed where possible. One reviewer (S.A.) first screened all 
titles and abstracts for eligibility against the inclusion criteria 
(Supplementary Table S1). Unclear abstracts and any uncertain-
ties were resolved through discussion with the other authors 
(E.A., M.P., and P.F.). The available full-length reports retrieved 
from these records were screened by the initial reviewer (S.A.) 
for possible inclusion. A second reviewer (E.A.) independently 
verified all excluded full-text records to ensure that no rele-
vant studies were omitted. Any conflicts were resolved through 
discussion and consensus. References from included studies 
were also searched. Reasons why studies identified in the sec-
ond screen were excluded are provided in the Supplementary 
(Supplementary Table S4) and the reasons for exclusion of studies 
identified in the updated search are presented in Supplementary 
Table S4a.

2.3   |   Data Extraction and Risk of Bias Assessment 
Process

We independently extracted and/or verified key characteristics 
(S.A., F.B., E.A.) and assessed the risk of bias (S.A., M.P.) of the 
studies included for review using the JBI's standardized critical 
appraisal checklists [19]. We used this information to assist our 
discussion on the strength of the body of evidence following our 
synthesis of results.

2.4   |   Data Items

Our primary outcome of interest was remission of metabolic 
complications as defined by the studies themselves. The au-
thors used different criteria, such as American Diabetes 
Association criteria [20, 21], or “Cleveland Clinic Bariatric 
Surgery Group criteria” [22], to define complete and partial 
remission of type 2 diabetes. American Diabetes Association 
2009 Consensus Statement defined complete remission of type 
2 diabetes as a fasting glucose level < 110 mg/dL, in addition to 
an HbA1c < 6.0% of total Hb, without use of any oral antidia-
betic drugs or insulin. Partial remission was defined as a fast-
ing glucose level between 110 and 126 mg/dL, in addition to an 
HbA1c level between 6.0% and 6.5% of total Hb, without use of 
any oral antidiabetic drugs or insulin. According to Cleveland 
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Clinic Bariatric Surgery group criteria, complete remission 
was defined as HbA1c < 6% and FPG < 100 mg/dL for 1 year in 
the absence of antidiabetic medications. Partial remission was 
defined as HbA1c 6%–6.4% and FPG 100–125 mg/dL for 1 year 
in the absence of antidiabetic medications. Two studies de-
fined partial remission of diabetes as a transition from meet-
ing diabetes criteria to a prediabetes level of glycemia (i.e., 
fasting plasma glucose level of 100–126 mg/dL and HbA1c of 
5.7%–6.5%) with no antihyperglycemic medication and com-
plete remission was defined as transition from diabetes cri-
teria to full normalization of glucose (fasting plasma glucose 
level < 100 mg/dL and HbA1c < 5.7%) with no antihyperglyce-
mic medications [23, 24]. Another two studies have defined 
diabetes resolution as HbA1c < 6.5% and FPG < 126 mg/dL 
with or without anti diabetes medication [25, 26]. Remission 
of hypertension was defined as a blood pressure less than 
140/90 mmHg [27, 28] and stoppage of antihypertensive drugs 
for 6 months or more [27] or without current usage of anti-
hypertensive drugs [28]. Patients were considered to have 
achieved remission of metabolic syndrome if they were no 
longer meeting the National Cholesterol Education Program 
Adult Treatment Panel III criteria [29–31]. We aimed to cap-
ture all available data on remission using these definitions as 
categorical outcomes. In addition to the primary outcome, we 
also extracted data on the mean differences between groups 
for continuous outcome variables. We aimed to collect all re-
sults compatible with this outcome domain in each study, in-
cluding data from different time points and analyses. We also 
sought data on study characteristics, including population and 
setting, intervention groups (≥ 5% vs. < 5% weight loss groups), 
outcomes (remission or improvement in weight related com-
plications), statistical methods, results/effect estimates, and 
author's conclusions. We assumed that missing data on out-
comes or other variables indicated that the information was 
not reported in the study.

2.5   |   Effect Measures

We categorized treatment groups based on percentage total 
weight loss (TWL). Groups with a mean TWL ≥ 5% were com-
pared to groups with a mean TWL < 5%. For categorical out-
comes (e.g., remission rates), we extracted the total number of 
participants and the number with the desired outcome (e.g., 
remission) for each treatment group. For continuous outcomes 
(e.g., blood pressure), we extracted the mean change from base-
line and its associated standard deviation (SD) for each treat-
ment group.

2.6   |   Synthesis Methods

We used separate random-effects meta-analyses to pool the 
results for each clinical outcome. Pooled risk ratios (RRs) with 
95% confidence intervals (CIs) were calculated for categorical 
outcomes, while pooled mean differences (MDs) with 95% CI 
were used for continuous outcomes. A detailed description of 
the methods used to prepare the data for synthesis, includ-
ing handling of missing summary statistics and data con-
versions, is provided in the Supplementary (Supplementary 
Section 1). We employed inverse variance weights throughout 

to minimize the influence of heterogeneity on the pooled 
estimates [32]. For meta-analyses including more than one 
comparison from the same study, we utilized a multivariate 
random-effects model to account for both within-study and 
between-study variations.

A meta-regression analysis was used to investigate how mod-
erators, such as the difference in %TWL between two groups, 
weight loss categories (≥ 15% vs. < 15%), intervention type 
(bariatric surgery vs. nonsurgery), length of follow-up (cate-
gorized as ≥ 36 and < 36 months), and risk of bias score (cate-
gorized as ≥ 75% and < 75%) might influence the overall effect 
size. This identified factors contributing to the variation in 
weight-loss treatment effectiveness on remission and improve-
ment of metabolic disease outcomes observed across studies. 
Statistical significance was defined as p < 0.05, and clinical 
significance was determined based on conventional defini-
tions of meaningful improvements in metabolic risk factors 
[33]. All analyses were conducted using the metafor() package 
in R. For the multivariate analysis, we calculated I2 statistics 
and assessed publication bias using Egger's test implemented 
from first principles.

2.7   |   Reporting Bias and Certainty Assessments

We employed meta-regression and sensitivity analyses to ex-
plore potential sources of heterogeneity (variation) in the effect 
sizes across studies. Meta-regression was only conducted when 
there were at least 10 between-group comparisons available 
for pooling, following recommendations from the Cochrane 
Handbook [34].

Forest plots are used to visually present both individual and 
pooled study results. Heterogeneity is quantified using the I2 
statistic (percentage of total variation attributable to between-
study differences) and τ2 statistic (measure of between-study 
variance). Additionally, we report p values from the chi-square 
test of heterogeneity to assess the statistical significance of the 
observed heterogeneity.

Publication bias, where studies with statistically significant 
results are more likely to be published, was evaluated using 
funnel plots and Egger's test. However, these analyses were 
only performed when there were at least 10 between-group 
comparisons available, as recommended by the Cochrane 
Handbook [34].

3   |   Results

3.1   |   Study Selection

A flow diagram of the study selection process is presented 
in the Supplementary (Supplementary Figure  1). Our search 
strategy identified 3460 records after the removal of 1828 du-
plicates. Out of these, 3312 records were excluded following 
the initial screening, and 12 records were excluded because 
of the unavailability of full-text versions, leaving 136 full-text 
articles for a second screening. Upon further evaluation, 99 ad-
ditional records were excluded for reasons summarized in the 
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Supplementary (Supplementary Table S4). A flow diagram of 
the study selection process for the updated search is presented 
in the Supplementary (Supplementary Figure  S1a). Our up-
dated search strategy identified 1425 records after the removal 
of 315 duplicates. Out of these, 1388 records were excluded fol-
lowing the initial screening, and two records were excluded 
because of the unavailability of full-text versions, leaving 35 
full-text articles for a second screening. Upon further evalua-
tion, 29 additional records were excluded for reasons summa-
rized in the Supplementary (Supplementary Table S4a).

3.2   |   Study Characteristics

A detailed summary of the study characteristics is provided in 
Supplementary (Supplementary Table S5 and TS5a). We iden-
tified a total of 43 studies on weight management interven-
tions for obesity published between 2003 and June 2025: 25 
randomized controlled trials [20, 23–26, 31, 35–53], 13 obser-
vational studies [21, 22, 27, 28, 30, 54–61], four nonrandom-
ized experimental studies [29, 62–64], and one cross-sectional 
study [65]. Geographically, studies originated from diverse 
locations, with the majority conducted in the United States 
(n = 22) [20, 22–26, 28, 29, 35–40, 42, 44, 46, 51, 58, 61, 63, 
65], followed by Australia (n = 4) [31, 47, 48, 55], Italy (n = 3) 
[43, 56, 62] and the United Kingdom (n = 3) [41, 50, 59],and 
Brazil (n = 2) [30, 52]. Notably, one study [64] encompassed 19 
research sites across eight European countries, and another 
[49] spanned 129 research sites in 16 countries, as well as 
one study each from Pakistan [54], Taiwan [21], Kazakhstan 
[45], Norway [57], Egypt [27], South Korea [53], and China 
[60]. Sample sizes varied considerably, ranging from 18 to 
4503 participants. Many studies (n = 24) focused on individu-
als with a confirmed diagnosis of type 2 diabetes [20–26, 29, 
31, 38, 41, 43, 44, 46–48, 51, 55, 56, 59, 60, 62, 63, 65]. Others 
studied populations included those with metabolic syndrome 
(n = 2) [39, 45], and prediabetes (n = 1) [39] and hypertension 
(n = 1) [52] only. Notably, three studies [27, 57, 58] specifi-
cally recruited patients with severe obesity (body mass index 
[BMI] ≥ 40 kg/m2 or ≥ 35 kg/m2 with comorbidities) while four 
included individuals with a BMI of < 35 kg/m2 [21, 54, 62, 63]. 
The remaining studies involved participants with a broader 
range of BMIs (25–45 kg/m2). Regarding intervention types, 
most studies (n = 24) compared bariatric surgical interven-
tions to nonsurgical approaches [20–22, 24–28, 30, 31, 43, 
45–48, 52, 54, 57–60, 62, 63, 65]. Of these, three studies spe-
cifically compared laparoscopic sleeve gastrectomy (LSG) 
[27, 54, 62], seven compared Roux-en-Y gastric bypass (RYGB) 
[22, 25, 28, 30, 52, 57, 65], and four compared laparoscopic ad-
justable gastric banding (LAGB) to nonsurgical interventions 
[26, 31, 47, 48].

Several studies investigated various pharmacological and non-
pharmacological interventions for weight management. Nine 
studies evaluated anti-obesity medications as an adjunct to 
lifestyle interventions compared to placebo and lifestyle in-
terventions. These included the COR-11 study on naltrexone/
bupropion [35], the BLOSSOM and the BLOOM-DM trials 
[37, 44] on lorcaserin, the QUEEN'S [53] the CONQUER and 
the SEQUEL trials [36, 39, 40] on phentermine and topira-
mate extended release. Additionally, the STEP 1 Trial assessed 

semaglutide, A GLUCAGON LIKE PEPTIDE-1 (GLP-1) receptor 
agonist to placebo plus lifestyle interventions [49], while another 
study compared liraglutide, a GLP-1 analogue, to orlistat, a li-
pase inhibitor [64]. Six studies also compared the effectiveness 
of lifestyle interventions versus usual care for type 2 diabetes 
[23, 29, 38, 41, 42, 55]. Furthermore, one study investigated a 
very-low calorie ketogenic diet versus a standard low-calorie 
diet [56]. The included studies have a follow-up duration from 
1 to 12 years.

3.3   |   Risk of Bias in Studies

The results of our JBI risk of bias assessment of each study 
are presented in the Supplementary (Supplementary Table S6). 
All randomized controlled trial studies had at least 60% of the 
JBI risk of bias items clearly met, with 17 studies having one 
to three items unclear [20, 23, 24, 31, 35, 36, 38–40, 42–44, 
46, 47, 49, 50]. Of the four nonrandomized experimental 
studies, two studies had 100% of the risk of bias items clearly 
met [62, 64] and two studies had 90% of the risk of bias items 
clearly met [29, 63]. Of the 13 cohort studies, 12 studies had 
at least 60% [21, 22, 27, 28, 30, 55–61], and one study had 45% 
[54] of the risk of bias items clearly met. One study, which is 
a cross-sectional design, had 100% of the risk of bias clearly 
met [65].

3.4   |   Results of Syntheses

3.4.1   |   Type 2 Diabetes Remission (Partial or Complete)

Pooled analysis of 25 pairs of comparison groups [20–29, 31, 
41, 43, 48, 50, 57, 58, 61–63, 65] from 21 studies (n = 11,369) 
showed a significantly increased RR of type 2 diabetes remis-
sion in groups achieving ≥ 5%TWL compared to < 5%TWL 
(RR = 7.88, 95% CI: 5.00, 12.43, Figure  1). Significant het-
erogeneity was present (I2 = 75.2%, p < 0.0001). While vi-
sual inspection of funnel plot suggested asymmetry, Egger's 
test was not significant (p = 0.06, Supplementary Figure  2). 
Meta-regression showed a higher difference in mean %TWL 
was associated with a greater RR of remission (RR = 1.13, 
95% CI: 1.09, 1.17, I2 = 76.8%). Further analysis revealed a 
stronger risk of remission for groups achieving ≥ 15%TWL 
versus < 15%TWL (RR = 5.02, 95% CI: 3.13, 8.06, I2 = 78.1%, 
Figure  2). Dichotomous meta-regressions revealed no signif-
icant associations for intervention type (p = 0.77), follow-up 
length (p = 0.73), or risk of bias score (p = 0.96) with type 2 
diabetes remission.

3.4.2   |   HbA1c

Pooled analysis of 29 pairs of comparison groups [20–22, 24, 
31, 38, 40–46, 48–51, 53–56, 59, 62] from 23 studies (n = 3964) 
revealed a statistically and clinically significant MD in mean 
changes in HbA1c for groups achieving ≥ 5%TWL compared 
to < 5%TWL (MD = −1.06%, 95% CI: −1.40, −0.71, Figure  3). 
There was substantial statistically significant heterogene-
ity (I2 = 99.4%). While visual inspection of funnel plot sug-
gested asymmetry, Egger's test was not significant (p = 0.37, 
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Supplementary Figure  3). Meta-regression showed higher 
difference in mean %TWL was associated with a larger effect 
size for HbA1c reduction (β = −0.08, 95% CI: −0.10, −0.06). 
Further analysis revealed a stronger association for partici-
pants achieving ≥ 15% versus < 15%TWL (β = −0.89%, 95% CI: 
−1.14, −0.64, I2 = 98.1%, Figure  4). While intervention type 
(β = −1.24, 95% CI:−1.71, −0.78, p < 0.0001) and follow-up 
duration (β = −0.92, 95% CI:−1.57, −0.27, p = 0.01) were sig-
nificant predictors, risk of bias score (p = 0.30) did not signifi-
cantly influence HbA1c reductions. In one study which was 
not included in the meta-analysis, there was a significant in-
crease in percentage of patients achieving HbA1c < 7% in those 
achieving ≥ 5%TWL compared to those achieving < 5%TWL 
(60% vs. 43%, p = 0.014) [60].

3.4.3   |   Fasting Plasma Glucose

Pooled analysis of 14 pairs of comparison groups [20, 27, 31, 40, 
43–45, 48, 53, 57] from 10 studies (n = 653) revealed a statistically 
and clinically significant MD in mean changes in fasting plasma 
glucose for groups achieving ≥ 5%TWL compared to < 5%TWL 
(MD = −1.13, 95% CI: −1.84, −0.43, Figure  5). There was sub-
stantial statistically significant heterogeneity (I2 = 98.4%). 
Although visual inspection of funnel plot suggested asymmetry, 
Egger's test for publication bias was not significant (p = 0.25, 
Supplementary Figure 4). Meta-regression showed that a higher 
difference in mean %TWL was associated with a larger effect 
size for fasting plasma glucose (β = −0.12, 95% CI: −0.17, −0.07, 
I2 = 97.6%). Further analysis revealed a stronger association for 

FIGURE 1    |    Forest plot of comparison: < 5% WL versus ≥ 5%WL for T2D remission. N = sample size, NR = no. of patients not achieving remission 
of T2D, R = no. of patients achieving remission of T2D, RE Model = random effects model, RR = risk ratio. All the results are presented on logarithm 
scale.

FIGURE 2    |    Scatter plot >15%WL versus < 15%WL for T2D remission.
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participants achieving ≥ 15%TWL versus < 15%TWL (β = −1.63, 
95% CI: −2.20, −1.05, I2 = 97.1%, Supplementary Figure  S4a). 
While risk of bias score was a significant predictor (β = 1.41, 95% 
CI: 0.26, 2.56, I2 = 96.9%), intervention type (p = 0.16) and fol-
low-up length (p = 0.56) did not significantly influence fasting 
plasma glucose improvement.

3.4.4   |   Fasting Insulin

Pooled analysis of three pairs of comparison groups [40, 44] from 
two studies (n = 314) revealed a significant MD in mean changes 
in fasting insulin for groups achieving ≥ 5%TWL compared to 
< 5%TWL (β = −1.99, 95% CI: −3.79 to −0.19, Supplementary 
Figure  5). There was moderate heterogeneity, which was not 

statistically significant (I2 = 41.13%, p = 0.4176). One study [45] 
excluded from the meta-analysis showed significantly greater 
mean reductions in homeostasis model assessment for in-
sulin resistance (HOMA-IR), among participants achieving 
≥ 5%TWL with laparoscopic one anastomosis gastric bypass 
compared to those with < 5%TWL with nonsurgical interven-
tion (−7.67 vs. − 1.56, p < 0.001). Furthermore, another excluded 
study [47] reported significant changes in insulin sensitivity 
markers with median increase in fasting HOMA-SINSULIN (47 
vs. 4, p = 0.0057) and HOMA-SC-PEPTIDE (29 vs. − 1. p = 0.0006) 
in the group achieving ≥ 5%TWL compared to the group with 
< 5%TWL. There was a significant increase in median (inter-
quartile range) area under the curve (AUC)C-PEPTIDE. after in-
travenous glucose tolerance test (IVGTT) from 2.11 (0.89, 5.19) 
nmol min l−1 at baseline to 3.60 (1.33, 8.23) nmol min l−1 at 2 

FIGURE 3    |    Forest plot of comparison: < 5% WL versus ≥ 5%WL for mean changes in HbA1C. M = mean change in HbA1c, MD = mean difference, 
N = sample size, RE model = random effects model, SD = standard deviation.

FIGURE 4    |    Scatter plot >15%WL versus < 15%WL for mean changes in HbA1c.
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years in ≥ 5%TWL group, whereas AUCC-PEPTIDE did not change 
significantly in < 5%TWL group, and there were no significant 
changes in glucose control and insulin response (AUCGLUCOSE 
and AUCINSULIN) after IVGTT between two groups [47].

3.4.5   |   Hypertension Remission

Pooled analysis of five pairs of comparison groups [27, 28, 57, 61] 
and four studies (n = 409) showed a significantly increased RR 
of hypertension remission for groups achieving ≥ 5%TWL com-
pared to < 5%TWL (RR = 2.23, 95% CI: 1.06,4.68, I2 = 70.5%, 
Supplementary Figure  S6). One study [36] excluded from 
the meta-analysis showed that, among participants with un-
controlled hypertension at baseline, rates of achieving blood 
pressure targets at follow-up were higher for those achiev-
ing ≥ 5%TWL compared to those achieving < 5%TWL (75.0% 
vs. 52.9%, p = 0.003) with the higher dose of phentermine and 
topiramate extended-release but not the lower dose medication 
(62.5% vs. 52.9%, p = 0.30).

3.4.6   |   Systolic Blood Pressure

Pooled analysis of 15 pairs of comparison groups [35, 37, 39, 
41, 45, 48, 49, 52–56, 64] from 13 studies (n = 4165) revealed a 
statistically significant MD in mean changes in systolic blood 
pressure for groups achieving ≥ 5%TWL compared to < 5%TWL 
(MD = −3.65, 95% CI: −5.56, −1.74, Supplementary Figure S7). 
Substantial heterogeneity was present (I2 = 94.1%), and a fun-
nel plot suggested publication bias (Egger's test, p = 0.001; 
Supplementary Figure  S7a). Meta-regression showed a higher 
difference in mean %TWL was associated with a larger effect 
size for systolic blood pressure (β = −0.42, 95% CI: −0.64, −0.20, 
I2 = 79.4%). Further analysis revealed a stronger association 
for groups achieving ≥ 15%TWL versus < 15%TWL (β = −7.86, 
95% CI: −13.95, −1.77, I2 = 90.1%, Supplementary Figure  S7b). 
While intervention type was a significant predictor (β = −7.07, 
95% CI: −12.10, −2.03, I2 = 89.8%, Supplementary Figure  S7c), 

meta-regression with risk of bias score (p = 0.39) revealed no as-
sociations with systolic blood pressure improvement.

3.4.7   |   Diastolic Blood Pressure

Pooled analysis of 11 pairs of comparison groups 
[35, 37, 39, 45, 48, 52, 53, 56, 64] from nine studies (n = 2564) 
revealed a statistically significant MD in mean changes in dia-
stolic blood pressure for groups achieving ≥ 5%TWL compared 
to < 5%TWL (MD = −3.26, 95% CI: −6.31, −0.20, Supplementary 
Figure  S8). Substantial heterogeneity was present (I2 = 98.7%), 
and a funnel plot suggested publication bias (Egger's test, p = 0.02; 
Supplementary Figure  S8a). Meta-regression showed that a 
higher difference in mean %TWL was associated with a larger 
effect size for diastolic blood pressure (β = −0.37, 95% CI: −0.53, 
−0.22, I2 = 91.6%, Supplementary Figure S8b). Further analysis 
revealed a stronger association with a larger effect size for groups 
achieving ≥ 15%TWL versus < 15%TWL (β = −8.24 mmHg, 
95% CI: −12.44, −4.05, I2 = 94.2%, Supplementary Figure S8c). 
Intervention type was a significant predictor (β = −7.73, 95% CI: 
12.48, −2.99, I2 = 95.7%, Supplementary Figure S8d).

3.4.8   |   Triglycerides

Pooled analysis of 11 pairs of comparison groups 
[20, 35, 37, 41, 43, 52, 53, 55] from eight studies (n = 2403) revealed 
a statistically significant MD in mean changes in triglycerides 
for participants achieving ≥ 5%TWL compared to < 5%TWL 
(MD = −0.26, 95% CI: −0.45, −0.06, Supplementary Figure S9). 
Substantial heterogeneity was present (I2 = 98.5%) and a fun-
nel plot suggested publication bias (Egger's test, p < 0.0001; 
Supplementary Figure  S9a). Meta-regression showed higher 
difference in mean %TWL was associated with a larger effect 
size for triglycerides (β = −0.05, 95% CI: −0.07, −0.04, I2 = 98.4%, 
Supplementary Figure S9b). Further analysis revealed a stron-
ger association with a larger effect size for groups achieving 
≥ 15%TWL versus < 15%TWL (β = −0.59, 95% CI: −0.74, −0.45, 

FIGURE 5    |    Forest plot of comparison:< 5% WL versus ≥ 5%WL for mean changes in FPG. M = mean change in FPG, MD = mean difference, 
N = sample size, RE model = random effects model, SD = standard deviation.
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I2 = 94.7%, Supplementary Figure S9c). Intervention type was a 
significant predictor (β = −0.49, 95% CI: −0.74, −0.25, I2 = 94.9%, 
Supplementary Figure S9d). Length of follow-up (p = 0.21) and 
risk of bias score (p = 0.71) showed no association with the im-
provement of triglycerides.

3.4.9   |   HDL-Cholesterol

Pooled analysis of 12 pairs of comparison groups [20, 35, 37, 41–
43, 51, 55, 64] from nine studies (n = 2407) revealed a statistically 
significant MD in mean changes in HDL-cholesterol for partic-
ipants achieving ≥ 5%TWL compared to < 5%TWL (MD = 0.09, 
95% CI: 0.04, 0.14, I2 = 97.2%, Supplementary Figure  S10). 
Funnel plot suggested insufficient evidence of publication 
bias (Egger's test, p = 0.51; Supplementary Figure S10a). Meta-
regression showed higher difference in mean %TWL was associ-
ated with a larger effect size for HDL-cholesterol (β = 0.01, 95% 
CI: 0.01, 0.02, I2 = 96.7%, Supplementary Figure S10b). Further 
analysis revealed a stronger association with a larger effect size 
for groups achieving ≥ 15%TWL versus < 15%TWL (β = 0.19, 
95% CI: 0.15, 0.23, I2 = 90.5%, Supplementary Figure  S10c). 
Intervention type was a significant predictor (β = 0.14, 95% CI: 
0.07, 0.20, I2 = 83.6%, Supplementary Figure  S10d). Length of 
follow-up (p = 0.06) and risk of bias score (p = 0.12) showed little 
evidence of association with the improvement of triglycerides.

3.4.10   |   LDL-Cholesterol

Pooled analysis of eight pairs of comparison groups 
[20, 35, 37, 51, 55, 64] from six studies (n = 2288) revealed a statisti-
cally nonsignificant MD in mean changes in LDL-cholesterol for 
groups achieving ≥ 5%TWL compared to < 5%TWL (MD = 0.04, 
95% CI: −0.07, 0.15, I2 = 94.5%, Supplementary Figure S11).

3.4.11   |   Metabolic Syndrome Remission

Pooled analysis of three pairs of comparison groups [29–31] 
from three studies (n = 549) showed a significantly increased 
RR of metabolic syndrome remission for participants achieving 
≥ 5%TWL compared to < 5%TWL (RR = 5.61, 95% CI: 1.62 to 
19.49, I2 = 70.2%, Supplementary Figure S12).

4   |   Discussion

This rapid review and meta-analysis investigated the impact 
of clinically significant weight loss on remission of metabolic 
complications in patients with obesity. The findings suggest that 
achieving clinically significant weight loss is associated with 
significant improvements in various metabolic risk factors and 
increased efficacy for disease remission in patients with obesity. 
Furthermore, meta-regression analysis showed factors like the 
%TWL achieved (particularly ≥ 15%), bariatric surgery, and du-
ration of follow-up predict these outcomes.

We observed a significantly increased RR of type 2 diabetes re-
mission in groups achieving ≥ 5%TWL compared to those with 
lower weight loss (8-fold higher per percentage point TWL). This 

effect strengthened for groups achieving ≥ 15%TWL, demon-
strating a dose-dependent relationship between weight loss and 
remission (5-fold higher per percentage point TWL). The find-
ings on remission of type 2 diabetes with weight loss are strongly 
supported by the observed improvements in blood sugar control 
markers from systematic reviews. Groups achieving clinically 
significant weight loss (≥ 5%TWL) showed significantly greater 
mean reductions in HbA1c [66, 67], a key indicator of long-term 
blood sugar control [68], compared to the groups with lower 
weight loss. This effect was even more pronounced for groups 
achieving ≥ 15%TWL [69] and is likely to be clinically signifi-
cant [10, 66, 70, 71]. Similarly, weight loss led to significant 
decreases in mean fasting plasma glucose levels, a measure of 
blood sugar control [72]. These findings are highly consistent 
with the observed increase in diabetes remission rates, with a 
dose-dependent relationship between mean weight loss and risk 
of remission.

The meta-analysis revealed a positive and clinically significant 
association between weight loss and improved hypertension 
outcomes. Groups achieving ≥ 5%TWL exhibited a signifi-
cantly increased likelihood of achieving hypertension remis-
sion compared to those with lower weight loss as evident from 
other studies [67, 73]. Additionally, both systolic and diastolic 
blood pressure reductions were observed with weight loss, with 
a potentially clinically meaningful effect for those achieving 
≥ 15%TWL [69, 74]. The observed positive association between 
weight loss and improved hypertension outcomes is likely me-
diated through mechanisms such as reduced insulin resistance, 
decreased sympathetic nervous system activity, and alterations 
in the renin-angiotensin-aldosterone system [75]. While the 
mechanisms remain unclear, these findings align with the 
American Heart Association's Scientific Statement on weight-
loss strategies for hypertension prevention and treatment, which 
emphasizes the importance of weight management for blood 
pressure control [76].

Weight loss also led to significant improvements in mean lipid 
profiles, with groups achieving ≥ 5%TWL showing reductions 
in mean triglycerides and increases in mean HDL-cholesterol, 
both favorable changes [67, 73, 77]. This effect strengthened for 
groups achieving ≥ 15%TWL, demonstrating a dose-dependent 
relationship between mean weight loss and improvements in 
mean HDL-cholesterol and triglycerides [69, 78]. Similarly, the 
study further suggests a potential benefit for metabolic syndrome 
remission. Groups achieving a mean ≥ 5%TWL had a signifi-
cantly increased RR of achieving metabolic syndrome remission 
compared to those with lower mean weight loss. However, the 
substantial heterogeneity across the comparison groups in the 
meta-analyses indicates that their clinical significance requires 
further exploration.

Mechanistically, weight loss, particularly a reduction in vis-
ceral adipose tissue, is postulated to improve insulin sensitivity 
[79, 80]. Insulin is a key hormone responsible for facilitating cel-
lular glucose uptake [81]. Enhanced insulin sensitivity reduces 
the demand on pancreatic beta-cells for insulin production, po-
tentially enabling functional recovery in some individuals with 
type 2 diabetes [82]. Additionally, weight loss may contribute to 
decreased systemic inflammation, another factor implicated in 
insulin resistance [83].
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The mean weight loss thresholds used in the study (≥ 5% and 
≥ 15% TWL) provide a strong evidence-base for existing and 
recent clinical practice recommendations for weight manage-
ment in patients with obesity [1, 84], as also reported in previ-
ous narrative reviews by experts [4, 10, 85]. Furthermore, our 
findings regarding the greater metabolic benefits associated 
with at least 15% TWL compared to less weight loss are con-
sistent with recent studies published after the completion of 
our search strategy [70, 86]. Additionally, these findings are 
further supported by studies excluded from our analysis due 
to their control groups achieving more than 5% TWL [87, 88] 
and by another excluded study with only 20-week follow-up 
for mean changes in body weight for pooled tirzepatide group 
[73]. Overall, the results of this review demonstrate that clin-
ically significant weight loss is associated with substantially 
improved metabolic markers and disease remission rates in a 
dose-dependent manner [20, 21, 24, 26–28, 31, 38, 41, 43, 44, 
46, 48, 55, 58, 62].

5   |   Limitations

While the observed trend in this study clearly demonstrates that 
clinically significant weight loss promotes metabolic improve-
ments, some limitations exist. A fully independent duplicate 
screening process was not conducted. However, verification by a 
second reviewer, along with consensus resolution implemented 
as quality assurance measures, was consistent with current 
Cochrane Rapid Review Methods Guidance [15]. Substantial 
heterogeneity across studies (I2 values > 75%) suggests the po-
tential influence of other unmeasured variables. This likely 
arises because the included studies varied in terms of weight 
loss interventions and follow-up periods, with a maximum of 
12 years. A large-scale cohort study would be required to quan-
tify the differences in effect sizes more accurately. It is possible 
that some relevant studies, such as the DROPLET trial [89], were 
not captured by our search strategy. However, the findings from 
DROPLET are consistent with the direction and magnitude of 
effects reported in our synthesis, supporting the robustness of 
our overall conclusions. Another limitation is the restriction of 
included studies to English-language publications, a decision 
necessitated by resource constraints. Furthermore, the certainty 
of the evidence was not formally graded using the GRADE 
framework, which represents another recognized limitation of 
the rapid review methodology.

The findings of this review have potential implications for 
healthcare and economic policy. Obesity and its complications 
impose significant economic burdens on healthcare systems 
[90]. Both surgical and nonsurgical weight loss have been shown 
to decrease the need for medications, hospital admissions, and 
other medical interventions for management of obesity and 
associated complications [91–93]. This likely translates to cost 
savings for both patients and healthcare providers [94]. For in-
stance, effective diabetes management through weight loss can 
enhance patients' quality of life [8]. This can decrease absen-
teeism from work, increase productivity, and yield economic 
benefits [94]. Weight loss can also help prevent the development 
of other chronic conditions associated with obesity, including 
heart disease, stroke, and kidney disease [8, 59]. This can fur-
ther reduce long-term healthcare costs [8].

6   |   Conclusions

While it is well-established that clinically significant weight loss 
leads to improvements in metabolic health for patients with obe-
sity in individual studies, this is the first rapid review to conduct 
a meta-analysis to generate the most reliable effect estimates of 
specific thresholds of %TWL associated with remission of meta-
bolic risk factors. Our findings demonstrate that achieving ≥ 5% 
TWL is associated with significant improvements in metabolic 
risk factors, with greater benefits observed at higher weight loss 
thresholds of ≥ 15%. These results not only reinforce the impor-
tance of weight loss in managing metabolic health but also offer 
clear, data-driven insights into the magnitude of these effects, 
supporting more precise clinical guidance for weight manage-
ment in obesity.
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