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ABSTRACT
Intermittent fasting (IF), an alternative calorie restriction strategy, supports weight management and may enhance cardiovas-
cular health, improve glycemic control, and offer potential protective effects against cancer, alongside other possible health 
benefits. The objective of this systematic review is to study the impact of intermittent fasting on weight loss among overweight 
and obese adults. The original research articles were searched in four electronic databases: PubMed, Cochrane Library, Google 
Scholar, and ScienceDirect, with specific time frame restrictions. After going through an organized process of screening and el-
igibility, 26 out of 2307 studies fitting the inclusion criteria were identified. The established methodological procedure observed 
in this review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines 
to ensure transparency and credibility in the approach. All the included studies demonstrated statistically significant reductions 
in body weight resulting from intermittent fasting interventions over durations ranging from 3 to 50 weeks. However, several 
trials exhibited comparable effectiveness between intermittent fasting and continuous calorie restriction. The findings suggest 
that intermittent fasting is an effective approach for weight loss, contributing to favorable changes in body composition, includ-
ing a decrease in fat mass, an improvement in lean mass, and a reduction in waist circumference. These outcomes collectively 
contribute to improvements in body mass index (BMI) and overall metabolic health. The risk of bias was assessed using the 
Cochrane Risk of Bias 2.0 (RoB2) tool for 24 RCT studies, resulting in 16 studies with a low risk of bias, 1 study with a high risk, 
and 7 studies showing a moderate risk. While two included non-randomized controlled studies were assessed using the MMAT 
tool. Different forms of intermittent fasting including TRE (16:8, 20:4, 14:10, and 18:6), Alternate Day Fasting (ADF), and IF 
(5:2) appear promising for sustainable weight management. Among these, ADF and TRE (particularly 16:8 protocols) demon-
strated the most consistent evidence of weight reduction across included studies, with no evidence of statistically significant 
differences in comparison with continuous calorie restriction. Moreover, future studies should compare different protocols, such 
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as time-restricted eating and alternate-day fasting, while exploring underlying physiological mechanisms to guide healthcare 
professionals in creating effective, personalized dietary strategies for managing overweight and obesity.

1   |   Introduction

Obesity and overweight have emerged as major global health 
challenges, particularly among individuals leading sedentary 
lifestyles and consuming energy-dense, highly processed, 
and nutritionally poor diets. According to the World Health 
Organization  (2020), the global prevalence of overweight 
and obesity has tripled since 1975. By 2022, over 2.5 billion 
adults aged 18 and above were classified as overweight, with 
approximately 890 million categorized as obese. These statis-
tics underscore the urgent need for effective dietary strategies 
to manage and mitigate the rising burden of excess weight. 
Several studies have demonstrated that extending overnight 
fasting durations can significantly improve overall health and 
contribute to weight reduction (Erdem et al. 2022).

Nutritional interventions and physical activity programs de-
signed to restore energy balance, either by reducing caloric 
intake or increasing energy expenditure, have demonstrated 
positive outcomes in weight management efforts. Although 
traditional approaches are well-established, emerging evi-
dence highlights intermittent fasting (IF) and high-intensity 
interval training (HIIT) as particularly effective strategies for 
sustainable weight loss (Wilson et al. 2018). While numerous 
dietary interventions exist for weight loss, intermittent fast-
ing has garnered increasing scientific and clinical recognition 
over the past several decades (Klempel et al. 2012). Short-term 
clinical trials indicate that IF can effectively promote weight 
loss by reducing fat mass in overweight and obese populations 
(Wilson et al. 2018). Intermittent fasting refers to a voluntary 
abstention from food and/or caloric beverages for defined 
periods. Historically, fasting practices were observed glob-
ally across various cultures and traditions in diverse formats 
(Patterson and Sears 2017).

Intermittent fasting has gained popularity as a straightfor-
ward dietary strategy, characterized by structured eating win-
dows interspersed with defined fasting periods, depending on 
the protocol adopted (Lowe et al. 2020). Common IF protocols 
include:

• Alternate Day Fasting (ADF): Alternating between fasting
or calorie-restricted days and days of unrestricted eating.

•	 Warrior Diet: Consuming raw fruits and vegetables during the
day, followed by a single large meal at night after a ~20-h fast.

• 5:2 Diet: 5 days of normal eating combined with 2 days (not
consecutive) of eating 500–600 kcal.

• 16:8 Protocol: 16 h of fasting and 8 h of feeding every day.

• 18:6 Process: 18-h fasted state and a 6-h feeding window.

The practice of fasting is deeply rooted in religious and cultural 
beliefs and takes many different forms around the world (Salis 
et al. 2022). Recent reviews have demonstrated that fasting in-
duces cellular mechanisms that enhance the body's antioxidative 

protection and mitigate metabolic-related stress. It results in the 
better repair of damaged biomolecules, the regulation of met-
abolic homeostasis, and ultimately, aids in weight loss (Diab 
et al. 2024; Song and Kim 2023; Martínez-Rodríguez et al. 2021). 
Alternate Day Fasting (ADF) has been shown to lead to remark-
able results in terms of manipulating hunger and satiety signals, 
particularly in obese adults (Catenacci et al. 2016). Research on 
Ramadan fasting and body weight has provided conflicting ev-
idence in its findings, with some studies reporting significant 
decreases in body weight and others showing little to no effect 
(Ahmed et al. 2021).

Several systematic reviews have provided updated and in-depth 
knowledge on different types of intermittent fasting while 
conducting meta-analysis and covering parameters other than 
weight loss (Semnani-Azad et  al.  2025; Sun et  al.  2024; Cho 
et al. 2019; Harris et al. 2018). However, our manuscript con-
tains several important points to consider. This systematic re-
view aims to critically assess the impact of intermittent fasting 
on overweight and obesity by examining the growing body of 
literature spanning from 2000 to 2025, with the goal of inform-
ing evidence-based interventions for managing the obesity epi-
demic. Our systematic review clearly states its protocol in order 
to address protocol heterogeneity, keeping in view any con-
founding factors like use of weight loss medications; such ar-
ticles are excluded. It focuses on the most commonly practiced 
forms of intermittent fasting and provides updated data on its 
types instead of covering a wide range of types, which may oth-
erwise make results less specific. Furthermore, this review has 
covered the overweight or obese population but may also have 
comorbid conditions. Exercise combined interventions may in-
crease the efficacy of the intervention; therefore, such types of 
intermittent fasting are included in the scope of this review. In 
addition to this, different nature of data can be gained through 
different study types, so both RCTs and non RCTs are evaluated 
for results. Overall, the present study evaluates the effectiveness 
of intermittent fasting and its various protocols in promoting 
weight loss among overweight and obese adults.

2   |   Methodology

A comprehensive and systematic search was conducted from 
April 10 to April 15, 2026, using four electronic databases: 
PubMed, Google Scholar, ScienceDirect, and Cochrane Library, 
for original research articles. A total of 2307 studies were re-
trieved (310 from PubMed, 995 from Google Scholar, 518 from 
Cochrane, and 484 from ScienceDirect). Articles published be-
tween 1st January 2000 and 15th July 2025 were considered.

2.1   |   Protocol

Three reviewers independently assessed the studies for inclu-
sion, resolving any discrepancies through consensus. The se-
lection process followed the PICOS framework (Population, 
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Intervention, Comparison, Outcome, and Study Design), with 
the criteria detailed below:

a.	 Population: Adults of both genders aged 18–75 years, repre-
senting early and middle adulthood, with a BMI ≥ 25 kg/m2 
or diseased adults who are overweight or obese.

b.	 Intervention: Studies implementing any form of intermit-
tent fasting, including but not limited to ADF, 16:8 TRF, 
4-h or 6-h TRF, and 5:2 fasting (involving 2 days of fasting, 
either consecutive or non-consecutive). Interventions com-
bined with exercise (e.g., resistance training, high-intensity 
workouts) or specific nutrient-restriction strategies (e.g., 
protein pacing, low-carbohydrate or high-fat diets) were 
also included.

c.	 Comparison: Only studies comparing intermittent fasting 
interventions with a group declared as control group were 
included. Control groups consisted of participants follow-
ing ad  libitum diets, normal diets, habitual diets, calorie 
restricted diets, or performing exercise combined with 
those mentioned previously. Studies comparing two forms 
of intermittent fasting (IF) with another type of diet not 
declared as control were excluded.

d.	 Outcomes: Studies were included if they reported anthro-
pometric or body composition indicators such as body 
weight, BMI, waist circumference, total or percentage 
body fat, lean mass, visceral fat, or hip circumference.

e.	 Study Design: Excluded publications included preclinical 
trials, observational studies, protocols, reviews, meta-
analyses, theses, books, preliminary studies, short reports, 
pilot and observational studies, preprints, clinical cases, 
editorials, opinion pieces, case reports, and gray literature. 
Only human subject studies were included. Participants 
using weight-loss or weight-gain medications, or medica-
tions that may exert a positive or negative effect on weight 
outcomes, were excluded to avoid confounding. Studies 
with durations of at least 15 days were considered.

2.2   |   Search Strategy

The search strategy employed a combination of Medical Subject 
Headings (MeSH) and free-text terms including: “intermit-
tent fasting” OR “intermittent fasting 16 8” OR “Ramadan 
fasting” OR “intermittent fasting 5 2” OR “intermittent fast-
ing diet” OR “intermittent fasting regimens” OR “intermittent 
fasting approach” OR “intermittent fasting interventions” OR 
“Alternate day fasting” OR “time-restricted eating” OR “time-
restricted feeding” OR “intermittent energy restriction” AND 
“overweight” OR “obese” OR “weight loss” AND “adults” OR 
“patients” OR “humans.” PubMed searches were refined using 
filters for Clinical Study, Clinical Trial, Controlled Clinical 
Trial, Randomized Controlled Trial, and an age restriction of 
18–75 years. Moreover, the search was conducted in Cochrane 
Library using filters including study type (trial) and date pub-
lished on Cochrane Library (2000–2025). Google Scholar was 
used as a supplementary search source to identify additional po-
tentially relevant studies not captured in database searches. The 
use of Google Scholar enhances the sensitivity of search strategy 
by minimizing the risk of missing eligible studies. In order to 

prevent exclusion of eligible studies where protocol terms are not 
present in the title, the search was conducted broadly without re-
stricting retrieval to title words only. A custom year filter (2000–
2025) was applied. The search yielded 19,300 records. Because 
Google Scholar provides access to only the first 100 pages of re-
sults, a structured and reproducible screening approach was im-
plemented in which results were screened in the order presented 
by Google Scholar (sorted by relevance). All 995 records available 
within this limit were screened. Titles together with available 
abstracts were assessed rather than titles alone to minimize the 
risk of excluding potentially eligible studies. To further enhance 
coverage and compensate for limitations of Google Scholar, an 
additional structured database (ScienceDirect) was searched 
using predefined search terms with filters applied such as cus-
tom year (2000–2025), and research articles only. Consequently, 
26 studies were selected using the inclusion and exclusion cri-
teria from four databases including PubMed, ScienceDirect, 
Google Scholar, and Cochrane Library for this review adhering 
to the 2020 PRISMA guidelines. The complete search strategy 
for all the databases including PubMed, Cochrane Library, 
Google Scholar, and ScienceDirect is provided in Table 1.

2.3   |   Eligibility Criteria

2.3.1   |   Inclusion Criteria

The inclusion criteria were set in accordance with the PICOS 
format as follows: (i) Population: Studies involving only human 
subjects were included; these studies consisted of both genders 
(males and females) and the age group specified was 18–75 years, 
must be overweight or obese, (ii) Intervention and Comparators: 
Studies including any form of intermittent fasting, such that it 
might be modified in terms of calories, nutrients or hours divi-
sion, and compared with a control group following usual diet or 
calorie restriction, (iii) Outcomes measured: Studies included if 
they measured body composition or anthropometric measures, 
(iv) Study design: Controlled clinical studies dealing with hu-
mans only were included for analysis.

2.3.2   |   Exclusion Criteria

The studies that were excluded from systematic review were as 
follows: (i) The studies that were conducted in vitro or in vivo 
(ii) Publications including preclinical trials, observational stud-
ies, protocols, reviews, meta-analyses, editorials, opinion pieces, 
case reports, and gray literature (iii) Studies not involving weight 
or anthropometrics or body composition measures as outcomes 
or if at least any one of these not present with other types of 
measures in the study (iv) Studies published in language other 
than English (v) Studies that had a trial period less than 15 days 
(vi) Studies involving any confounding factors that may affect 
(enhance or underestimate) the measurement or magnitude of 
the ultimate desirable outcome.

2.4   |   Literature Screening

Following the removal of duplicates, the combined results 
were screened by three reviewers. Titles and abstracts were 
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assessed to exclude studies based on criteria such as dupli-
cation, irrelevant interventions, non-relevant outcomes, an 
ineligible population (due to age or BMI), or the absence of 
a control group. Full-text reviews were then conducted for 
the remaining studies. Articles were excluded if they used 
medications such as insulin, metformin, or relied solely on 
meal replacements. Ultimately, 26 studies were included: 24 
were randomized controlled trials (RCTs) and 2 were non-
randomized trials.

2.5   |   Data Extraction Process

Three researchers independently conducted the data ex-
traction process on printed forms, and the results were sub-
sequently cross-verified to ensure transparency, consistency, 
and accuracy in the extracted information. A structured ex-
traction template was developed to systematically retrieve 
relevant information from the selected studies. Utilizing this 
template, the extracted data encompassed baseline character-
istics such as participants' age, gender, weight, BMI, and ex-
isting comorbidities, along with publication details ( journal 
name, authors, year of publication), study design, duration, 
sample size, and specifications of intervention and control 
groups, as shown in Table 2.

Information on the provision of calorie-restricted meals and 
the inclusion of counseling or behavioral support sessions was 
also documented. Follow-up durations, participant adherence, 
sources of funding, and the outcomes of bias assessments were 
further extracted and reported for each included study. Body 
weight was recorded as the primary outcome across the studies 
for both intervention and control groups, measured either in ki-
lograms or as a percentage change from baseline. For the stud-
ies having no measurement of body weight, BMI and additional 
body composition parameters, including fat mass, lean mass, 
visceral fat mass, percentage body fat, and waist circumference, 
were evaluated and reported.

2.6   |   Synthesis

All studies included in the synthesis had fulfilled the pre-
established eligibility criteria during the screening process. Key 
study characteristics, including author names, publication year, 
duration, sample size, study design, intervention and control 
details, and reported outcomes, were compiled in a tabular for-
mat by a single researcher. No graphical representations (e.g., 
charts or plots) were generated for this tabulated data. The stud-
ies were analyzed narratively and the subgroup analysis couldn't 
be undertaken, due to variations in different IF interventions 
types (ADF, TRE, TRE + RT, ADF+ exercise, CCR), compara-
tors (usual diet, ad libitum meals, routine lifestyle, control+ en-
ergy restriction), intervention arms and limited studies for each 
subgroup. A summary of weight loss among different forms 
of intermittent fasting is presented in Table  3. There were no 
conversions or transformations, and no imputations in all data 
extracted and all results presented narratively; no sensitivity 
analysis was conducted to evaluate the robustness or variability 
of the synthesized results.

2.7   |   Bias Assessment

The quality appraisal of the included studies was done by two 
different researchers, and their results were cross-verified 
through a structured discussion process and consensus. The 
quality assessment was also conducted repeatedly to enhance 
transparency and increase the reliability and validity of the re-
sults. Of the 26 included randomized controlled trials, 24 used 
the revised Cochrane Risk of Bias 2.0 tool (RoB2) to evaluate 
methodological quality (Sterne et al. 2019). The tool assesses five 
areas of potential bias, including evaluation of the randomiza-
tion process, variations due to planned interventions, missing 
outcome data, measurement of the outcome, and the final choice 
of the reported outcome. The general risk of bias for each article 
was determined to be low risk, some concerns, or high risk, de-
pending on the domain-level judgment using the Cochrane Risk 
of Bias 2.0 tool (RoB2).

In addition, two non-randomized included studies were assessed 
using non randomized study domain of the Mixed Methods 
Appraisal Tool (MMAT) (Hong et  al.  2018), well-designed for 
quality assessment across multiple study designs (Schroder 
et al. 2021; Fadhadli et al. 2021). The methodological questions 
of the Mixed Methods Appraisal Tool (MMAT) has five ques-
tions per domain of the study. Through MMAT, the method-
ological investigation in the non-randomized study covered a 
well-representative target population, appropriateness of mea-
surement devices, completeness of outcome measures, control 
of confounding factors, and fidelity of intervention delivery. The 
risk-of-bias assessment was done after the inclusion and was 
not regarded as a criterion of the study inclusion. All the stud-
ies having moderate or high risk were interpreted with caution, 
while drawing the overall findings.

3   |   Results

3.1   |   Study Selection

Two thousand three hundred seven studies were identified 
through the four databases. After removing duplicates, 2210 
articles remained. The titles and abstracts were screened by 
three independent reviewers, resulting in 1208 studies that 
were selected for full-text review. A large proportion of irrele-
vant records were retrieved from Google Scholar due to the use 
of broad search fields (searching “anywhere in the article”), 
which increased sensitivity but also resulted in the inclusion of 
studies not directly related to the topic. In addition, studies were 
excluded based on predefined eligibility criteria, including ob-
servational studies, pilot studies, review articles, in vivo studies 
and protocols. Ultimately, 26 articles met all inclusion criteria 
and were selected for this systematic review. Discrepancies were 
resolved through discussion among reviewers. This selection 
process is illustrated in the PRISMA flow diagram (Figure 1).

3.2   |   Characteristics of Study

Among the 26 studies that were utilized, 24 were random-
ized controlled trials (Oldenburg et  al.  2025; Shafiee et  al. 
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2025; Talebi et al. 2024; Martínez-Montoro et al. 2025; Tsitsou 
et al. 2025; Rizvi et al. 2024; Quist et al. 2024; Ezpeleta et al. 
2023; Hooshiar et al. 2023; Lin et al. 2023; Steger et al. 2023; 
Domaszewski et  al. 2023; Chair et  al.  2022; Kord Varkaneh 
et al. 2022; Witjaksono et al. 2022; Kotarsky et al. 2021; Lowe 
et al. 2020; Kunduraci and Ozbek 2020; Cienfuegos et al. 2020; 
Schübel et  al.  2018; Hutchison et  al. 2019; Trepanowski 
et al. 2017; Bhutani et al. 2013; Varady et al. 2011). Two studies 
were non-randomized controlled trials (Schroder et  al.  2021; 
Fadhadli et al. 2021). All the studies had a control group, along 
which the respective intermittent fasting interventions were 
compared to comparators that included standard diet, exercise, 
calorie restriction, or combinations of these. Study durations 
ranged from 3 to 50 weeks, and publication years spanned from 
2011 to 2025. Interventions included multiple IF types—ADF, 

Warrior Diet, 16:8, 20:4, 5:2, and 18:6 regimens. Nineteen stud-
ies disclosed funding sources (Oldenburg et  al.  2025; Talebi 
et  al. 2024; Martínez-Montoro et  al.  2025; Quist et  al. 2024; 
Ezpeleta et al. 2023; Hooshiar et al. 2023; Steger et al. 2023; Lin 
et al. 2023; Witjaksono et al. 2022; Kord Varkaneh et al. 2022; 
Kotarsky et  al. 2021; Schroder et  al.  2021; Lowe et  al.  2020; 
Cienfuegos et  al.  2020; Schübel et  al.  2018; Trepanowski 
et al. 2017; Hutchison et al. 2019; Bhutani et al. 2013; Varady 
et al. 2011).

3.3   |   Risk of Bias Assessment

A comprehensive bias assessment was conducted among all 
the included studies to evaluate their methodological quality. 

FIGURE 1    |    Search and study selection for systematic reviews (PRISMA) flow chart.

Records identified from:
Overall Databases (n = 2307)
PubMed (n= 310)
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The studies included were primarily those with a single control 
group and two to three intervention arms. The bias assessment 
involved comparisons of each intervention group alone (exclud-
ing the control group) with the control group. RoB2 indicated 
that among the 24 included RCT studies, one (Steger et al. 2023) 
was assessed as having a high risk of bias (bias due to deviations 
from intended intervention and missing outcome data), and 16 
were determined to have low risk. While the remaining 7 RCTs 
showed some concerns (moderate risk), resulting in decreased 
confidence in the obtained results. Among these 24 random-
ized controlled trials, the bias arose from randomization pro-
cess, causing selection bias in three studies (Domaszewski et al. 
2023; Kunduraci and Ozbek  2020; Trepanowski et  al.  2017). 
In two studies, the deviations occurred from the intended in-
tervention, leading towards performance bias (Shafiee et  al. 
2025; Talebi et al. 2024). The bias occurred in the selection of 
reported results in a study by Bhutani et al. (2013). Lastly, one 
study demonstrated the bias due to deviations in randomization 
process and selection of reported results (Varady et al. 2011). 
The findings of the studies having some concerns or high risk 
were interpreted with caution while drawing conclusions. A 
summary of these findings, presented in a visual form as a 
traffic light plot, is provided in Table 4. The detailed RoB2 as-
sessment form for these 24 studies is available in Supporting 
Information: Appendix A.

While the two non-randomized included studies were ap-
praised under non-randomized controlled studies criteria 
of the MMAT tool. The results demonstrated that one study 
satisfied 3 out of 5 criteria while the other study fulfilled 2/5 
quality assessment criteria, as evidenced in Table  5. A com-
plete MMAT assessment form is provided in Supporting 
Information: Appendix B.

3.4   |   Participants

Across all included studies, a total of 1847 participants were 
involved who completed all aspects of trials. Sample sizes 
ranged from 21 (Kotarsky et al. 2021) to 140 (Martínez-Montoro 
et  al.  2025), with 21 studies enrolling fewer than 100 partici-
pants. Female participants constituted the majority, that is, 1326 
(70.87%), while males accounted for 545 (29.13%), including 
those who dropped out, for studies which did not state the gen-
der distribution for the completers.

Out of 26 included studies, only one study involved inter-
mittent Calorie Restriction (ICR), that is, 5:2 type (Schübel 
et al. 2018). Six studies contained a group with calorie restric-
tion compared with the intervention or control group and 
named as CCR (Continuous Calorie Restriction), DCR (Daily 
Calorie Restriction), DR (Dietary Restriction) or CR (Calorie 
Restriction). Four studies contained energy-restricted control 

TABLE 4    |    Risk of bias assessment of studies using RoB-2 (n = 24).

Note: Here, D stands for Domain. D1: Randomization Process, D2: Deviations 
from the intended interventions, D3: Missing outcome data, D4: Measurement 
of the outcome, D5: Selection of the reported result, overall: Overall bias of the 
study. Judgment = Green (+): Low risk, Yellow (!): Some concerns and Red (−): 
High risk. Each row indicates the bias assessment of a specific intervention 
group vs. control from a study.

TABLE 4    |    (Continued)
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diets (Tsitsou et al. 2025; Martínez-Montoro et al. 2025; Talebi 
et  al.  2024; Hooshiar et  al.  2023; Steger et  al.  2023), three 
studies contained exercise-only regimens along with other 
IF types (Bhutani et  al.  2013; Ezpeleta et  al.  2023; Varady 
et al. 2011), 13 studies followed TRE with calorie restriction, 
and three studies combined TRE with exercise (Ezpeleta 
et  al.  2023; Kotarsky et  al. 2021; Bhutani et  al.  2013). The 
mean age ranged from 28.3 ± 6.3 years (Fadhadli et al. 2021) 
to 69 ± 3.46 years (Domaszewski et al. 2023), while the range 
of mean body weight was 74.30 kg (Chair et  al.  2022) to 
107.5 ± 19.5 kg (Martínez-Montoro et  al.  2025), except those 
studies which didn't directly state the mean weight at base-
line. Only one study included participants with pre-diabetes 
(Chair et al. 2022), two studies included participants with Non 
Alcoholic Fatty Liver Disease (NAFLD) (Ezpeleta et al. 2023; 
Kord Varkaneh et  al.  2022), two studies involved patients 
with Metabolic Associated Fatty Liver Disease (MAFLD) 
(Shafiee et al. 2025; Tsitsou et al. 2025) while only one study 
included T2DM and HTN patient along with healthy partici-
pants (Schroder et al. 2021). Twenty-one studies did not report 
any statistically significant baseline group differences. Chair 
et al. (2022) found statistically significant differences in gender 
(p = 0.013), marital status (p = 0.025), HDL-C (p = 0.027), total 
cholesterol (p = 0.006), and physical activity level (p = 0.003), 
which were then adjusted while conducting GEE analysis. 
Domaszewski et al. (2023) reported that relative fat mass and 
BMI were higher in the females of experimental group at base-
line, for which pairwise Tukey follow-up tests were performed 
to pinpoint the differences and adjust them. Similarly, Talebi 
et al. (2024) reported statistical difference in the age of onset 
of menstruation among the three groups (p = 0.036), which 
were adjusted through general linear models (GLM). Baseline 
imbalances between groups for blood pressure and the Baecke 
total physical activity score (p ≤ 0.04) were also adjusted in 
the study of Steger et  al.  (2023). Dropout rates varied from 
0.99% (Chair et al. 2022) to 34.4% (Steger et al. 2023) mainly 
due to scheduling conflicts, personal reasons, or participant 
inaccessibility.

3.5   |   Dietary Protocol

Considerable heterogeneity existed in the dietary protocols 
across 26 studies. Seven studies utilized alternate-day fast-
ing (ADF) (Martínez-Montoro et al. 2025; Ezpeleta et al. 2023; 
Hooshiar et al. 2023; Chair et al. 2022; Trepanowski et al. 2017; 
Bhutani et al. 2013; Varady et al. 2011), with one study employ-
ing a 25% caloric intake on fasting days and specifying 125% on 

feast days (Trepanowski et  al.  2017). Bhutani et  al.  (2013) re-
ported a 4-week controlled feeding period and an 8-week self-
selected feeding period, consuming 25% of their baseline energy 
needs on the “fast day.” A study by Hooshiar et  al.  (2023) re-
ported that the group following Alternate Day Modified Fasting 
(ADMF) intervention consumed 25% of energy needs on fast 
days. Martínez-Montoro et  al.  (2025) adjusted the calories 
such that participants consumed 25%–30% of total energy re-
quirements or ~400–800 kcal/day, 3 days per week. Moreover, 
Chair et al. (2022) and Ezpeleta et al. (2023) reported that par-
ticipants consumed 600 kcal on fasting days. While Hutchison 
et al. (2019) provided IF70 participants with ~100% on fed days 
and IF100 with ~145% of required energy.

Cienfuegos et al.  (2020) adopted time-restricted eating (TRE) 
with 4-h or 6-h eating windows, allowing ad-libitum intake 
during feeding and only water or non-caloric beverages during 
fasting. Kord Varkaneh et al. (2022) implemented a 5:2 fasting 
regimen, where participants reduced their energy intake to 25% 
on two consecutive fasting days per week while Witjaksono 
et al. (2022) subjected the participants to 5:2 intermittent fast-
ing regimen with no calorie restriction and fast for ±14 h. Ten 
studies employed the 16:8 protocol; two allowed regular meals 
during eating windows (Lin et al. 2023; Schroder et al. 2021), 
while one included a daily caloric restriction of 500 kcal (Steger 
et  al.  2023). Among other studies that employed 16:8 type, 
Kunduraci and Ozbek  (2020) reported 25% energy restricted 
diet in 16:8 model of Intermittent Energy Restriction (IER) in-
tervention group. Martínez-Montoro et al. (2025) implemented 
early TRE with 8-h eating window between 8 a.m. and 4 p.m. 
while late TRE between 2 p.m. and 10 p.m. Shafiee et al. (2025) 
followed 200–500 kcal less than the energy needed for mainte-
nance per day in the intervention group. However, three stud-
ies reported IF 14:10 intervention with 10 h of eating window 
(Tsitsou et al. 2025; Quist et al. 2024; Talebi et al. 2024).

Calorie restriction alone groups showed variability across dif-
ferent studies: Oldenburg et al. (2025) implemented 15% energy 
restriction; one applied 20% energy restriction daily (Schübel 
et  al.  2018); four applied 25% restriction (Lin et  al.  2023; 
Kunduraci and Ozbek  2020; Trepanowski et  al.  2017; Varady 
et al. 2011). Hooshiar et al. (2023) study involved 63% daily calo-
rie consumption; Hutchison et al. (2019) applied 70% daily energy 
intake. Lin et  al.  (2023) used cognitive-behavioral techniques 
to support weight control. Thirteen studies described detailed 
macronutrient compositions with slight variations (Tsitsou 
et  al.  2025; Shafiee et  al. 2025; Martínez-Montoro et  al.  2025; 
Talebi et al. 2024; Hooshiar et al. 2023; Ezpeleta et al. 2023; Lin 
et al. 2023; Kord Varkaneh et al. 2022; Witjaksono et al. 2022; 
Hutchison et  al.  2019; Trepanowski et  al.  2017; Bhutani 
et al. 2013; Varady et al. 2011).

3.6   |   Food Selection

Only one study supplied calorie-restricted meals to ADF par-
ticipants for the entire study duration (Varady et  al.  2011). 
Trepanowski et al. (2017) provided meals for the first 3 months 
of a 12-month study, in accordance with American Heart 
Association guidelines (AHA). Bhutani et  al.  (2013) delivered 
meals during a 4-week controlled feeding phase to ADF and 

TABLE 5    |    MMAT bias assessment checklist.

Study

Quality assessment criterion

S1 S2 S3 S4 S5

Schroder et al. (2021) Yes Yes Yes No No

Fadhadli et al. (2021) No Yes No Yes Can't tell

Note: S1: Are the participants representative of the target population? S2: Are 
measurements appropriate regarding both the outcome and intervention (or 
exposure)? S3: Are there complete outcome data? S4: Are the confounders 
accounted for in the design and analysis? S5: During the study period, is the 
intervention administered (or exposure occurred) as intended?
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ADF-plus-exercise groups. Moreover, Ezpeleta et  al. (2023) of-
fered meals to intervention group for fasting days during the 1st 
month of the study. In a study by Martínez-Montoro et al. (2025), 
two groups, that is, modified alternate day fasting and ketogenic 
diet group were supported by commercial meal replacement 
diets. Ten studies provided dietary counseling (Martínez-
Montoro et  al.  2025; Ezpeleta et  al. 2023; Lin et  al.  2023; 
Steger et al. 2023; Chair et al. 2022; Kord Varkaneh et al. 2022; 
Witjaksono et al. 2022; Schübel et al. 2018; Bhutani et al. 2013; 
Varady et al. 2011). Personalized diet plans were given to inter-
vention groups in five studies (Martínez-Montoro et  al.  2025; 
Shafiee et  al. 2025; Domaszewski et  al. 2023; Kord Varkaneh 
et al. 2022; Schübel et al. 2018). However, in one study, the IF 
group was compared with the customized diet plan group, re-
sulting in comparable weight loss (Rizvi et al. 2024). Three stud-
ies offered personalized diet menus to the intervention groups 
(Martínez-Montoro et al. 2025; Chair et al. 2022; Kunduraci and 
Ozbek 2020).

3.7   |   Exercise

Only three studies evaluated the effect of exercise either in-
dependently or in combination with intermittent fasting. 
Ezpeleta et  al. (2023) and Bhutani et  al.  (2013) assessed the 
impact of combining Alternate Day fasting (ADF) with exer-
cise, while Varady et al. (2011) compared ADF, CR, exercise, 
and control groups. Exercise regimens involved moderate-
intensity training three times weekly, although the inten-
sity and duration varied. Ezpeleta et  al. (2023) and Bhutani 
et al. (2013) observed significant weight loss in the ADF-plus-
exercise group. Varady et al. (2011) found no significant differ-
ences among groups.

3.8   |   Weight Loss Outcomes

All studies demonstrated significant weight reductions over 
durations ranging from 3 weeks (Chair et al. 2022) to 50 weeks 
(Schübel et al. 2018).

Studies combining IF with exercise generally reported signifi-
cant weight loss in comparison with the control group. For in-
stance, Bhutani et  al.  (2013) found greater weight loss in the 
combination of ADF and moderate intensity exercise program 
(−6 ± 4) as compared to ADF alone (−3 ± 0 kg) or exercise alone 
(−1 ± 0 kg). Ezpeleta et al. (2023) also found notable weight loss 
in the ADF + exercise group, that is (−4.58%), as compared to 
exercise alone, that is (−1.30%), but no significant difference 
in the weight loss results of ADF + exercise and ADF alone 
group (−5.06%) was found. Hutchison et  al.  (2019) reported 
that weight loss was significantly higher in the IF70 group 
compared with the DR70 and IF100 group (p ≤ 0.05). Chair 
et al. (2022) reported better outcomes in ADF group compared 
to the 16:8 TRE. Trepanowski et  al.  (2017) study showed sus-
tained weight loss with ADF and CR at both 6- and 12-month 
intervals. Furthermore, IF (5:2) documented greater improve-
ments in body weight (−3.7 kg) in comparison with the con-
trol group (−1.02 kg) (Kord Varkaneh et  al.  2022). The study 
by Witjaksono et  al.  (2022) indicated although −0.8 kg weight 
loss occurred in IF (5:2) group and −0.3 kg in control group, but 

these results might not be significant from clinical perspective. 
The study proved that intermittent fasting 5:2 results in weight 
loss but with no large significant effects on other body compo-
sition parameters. Cienfuegos et al.  (2020) reported no signifi-
cant difference between the weight loss outcomes of 4 and 6 h 
TRF. Tsitsou et al. (2025) found no statistically significant vari-
ations in the weight outcomes of late and early TRF (14:10) after 
12 weeks. The study by Talebi et al. (2024) reflected no signifi-
cant differences in weight loss between eTRE (14:10) + probiotic 
supplementation and DCR with placebo supplementation group 
(−2.2 ± 1.6 kg in eTRE+ probiotic group, −2.5 ± 1.7 kg in DCR 
group).

Shafiee et al. (2025) found that 16:8 TRF with LOV-D (lacto-
ovo- vegetarian) diet involving calories restriction resulted in 
8.9% decrease in weight from the baseline (−8.07 ± 4.31 kg, 
p < 0.001) compared to a 4.2% decrease in the control group 
(−3.75 ± 3.97 kg, p = 0.002). Steger et  al.  (2023) observed 
decrease of 7.6 ± 1.0 kg in eTRE (16:8) + ER group while 
3.9 ± 0.9 kg in control with energy restriction group, highlight-
ing the positive effect of early TRE compared to a usual diet. 
Fadhadli et  al.  (2021) found that there were no significant 
differences between TRF (16:8) + BW and TRF (16:8) alone 
in terms of body weight and fat loss parameters. Martínez-
Montoro et al.  (2025) observed a descending order of weight 
loss in the groups, that is, mADF > late TRE > early TRE > KD 
(Ketogenic diet) > control (MedDiet). An improvement in 
weight in the TRE 16:8 (−0.94 kg; 95% CI; p = 0.01) was ob-
served, but there was no significant change in the Consistent 
Meal Timing group (−0.68 kg; p = 0.07) as well as no differ-
ence in these two groups (−0.26 kg; 95% CI; p = 0.63) (Lowe 
et al. 2020). In Schroder et al. (2021), 45% of women in the 16:8 
group failed to lose more than 4% of their initial weight.

3.9   |   Body Composition Outcomes

Twenty-two studies assessed different body composition mark-
ers beyond weight loss, including BMI, fat mass, lean mass, 
waist circumference, waist to hip ratio (WHR) and percent-
age body fat. Dual-energy X-ray absorptiometry was employed 
in seven studies (Oldenburg et  al.  2025; Quist et  al. 2024; 
Ezpeleta et al. 2023; Lin et al. 2023, Kotarsky et al. 2021; Lowe 
et  al.  2020; Trepanowski et  al.  2017). A bioelectrical imped-
ance analyzer was utilized in two studies (Tsitsou et al. 2025; 
Bhutani et al. 2013). Four studies measured body composition 
using a TANITA monitor (Martínez-Montoro et al. 2025; Kord 
Varkaneh et al. 2022; Witjaksono et al. 2022; Kunduraci and 
Ozbek  2020), and one study employed NHANES-based an-
thropometric equations (Schroder et  al.  2021). Furthermore, 
Domaszewski et  al. (2023) and Fadhadli et  al.  (2021) used 
SECA mBCA 515 and OMRON fat analyzer to estimate the 
body composition measurements respectively. Hooshiar 
et al. (2023) and Chair et al. (2022) reported greater BMI re-
duction in ADF compared to the control group. Similarly, 
co-intervention groups such as TRE combined with probiotic 
supplementation and ADF combined with exercise revealed 
improved body composition markers than the IF interven-
tion groups alone (Ezpeleta et  al. 2023; Talebi et  al.  2024). 
Six included studies have found a significant reduction in 
fat mass in different IF groups (5:2, 14:10, 16:8 and IF with 
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calorie restriction) compared to the control group (Quist et al. 
2024; Lin et al. 2023; Domaszewski et al. 2023; Kord Varkaneh 
et al. 2022; Kotarsky et al. 2021; Kunduraci and Ozbek 2020; 
Hooshiar et  al. 2018). Different authors have documented 
notable decreases in waist circumference in the TRF group 
(Martínez-Montoro et al. 2025; Oldenburg et al. 2025; Tsitsou 
et al. 2025; Witjaksono et al. 2022; Schroder et al. 2021; Lowe 
et al.  2020). No significant differences were observed in fat-
free mass, lean mass, or visceral fat mass between inter-
vention groups (Shafiee et  al. 2025; Rizvi et  al.  2024; Steger 
et al. 2023; Fadhadli et al. 2021; Trepanowski et al. 2017).

3.10   |   Compliance

One study lacked adherence data (Varady et al. 2011). Fourteen 
studies used food logs, digital records, checklists, question-
naires, dietary recalls, online forms, electronic survey, or ad-
herence checklists. Chair et  al.  (2022), Schroder et  al.  (2021), 
and Lin et  al.  (2023) reported 87% adherence in the TRE 
group and 61% in the CR group, as measured by the ASA-24. 
Trepanowski et  al.  (2017) noted that ADF participants con-
sumed less than prescribed at Months 3, 6, 9, and 12. Kord 
Varkaneh et al.  (2022) conducted monthly interviews, weekly 
phone calls, and 24 h dietary recalls for participants to adhere 
to the intervention. Kotarsky et al. (2021) reported the use of 
Food Processor software (ESHA) used by research assistants 
and line-by-line verified by a registered dietitian for analysis 
food records obtained and reported high level of compliance. 
Trepanowski et al.  (2017) reported the use of Nutritionist Pro 
software (Axxya Systems LLC) to measure dietary intake and 
adherence. Oldenburg et  al.  (2025) used mCC app to record 
oral intake. Schübel et al. (2018) reported that direct measure 
of dietary intake could not be performed; however, the data on 
weight loss outcomes and changes observed in dietary intake 
indicated good compliance. In contrast, Lowe et al. (2020) in-
dicated that 16:8 group showed high self-reported adherence. 
In the study of Lin et al. (2023), participants in the TRE group 
were adherent on average 6.1 days per week, while for the CR 
group, 61% of participants reported being adherent. Hutchison 
et al. (2019) reported an important finding that IF 100 was per-
ceived more difficult to be followed or adhered to than IF 70. 
Similarly, an important point was highlighted by Domaszewski 
et al. (2023) that older adults showed high adherence from 84% 
to 98% as they followed TRE 16:8.

3.11   |   Follow-Up

Four studies incorporated follow-up periods and two studies in-
volved weight maintenance phases. A short-term study with a 
three-month follow-up period compared the effects of alternate 
day fasting (ADF) with time restricted feeding (TRF 16:8). At 
follow-up, statistically significant decreases in weight and BMI 
were observed in the ADF group. By the conclusion of the inter-
vention, participants who completed the ADF-based group lost 
10.16 kg with a small positive change to 10.34 kg in the follow-up 
(p < 0.001). BMI also decreased from −2.10 to −2.15 kg/m2 
(p < 0.001). However, reductions in waist circumference were 
not statistically significant, ranging from 2.60 cm at the interven-
tion's end to 2.65 cm at follow-up (p = 0.199) (Chair et al. 2022). 

In addition, it was found that from the end of intervention pe-
riod to follow-up period, body weight between TRE participants 
and control was comparable (−0.8 kg difference) (Quist et  al. 
2024). Likewise, Tsitosou et al. (2024) and Schübel et al. (2018) 
observed no significant differences among the intervention 
groups, that is, eTRE and lTRE (14:10) with Mediterranean diet; 
ICR and CCR groups respectively at the end of follow-up pe-
riod. Moreover, Trepanowski et al. (2017) found that there were 
no significant differences in weight loss between intervention 
groups (ADF: −6% and DCR: −5.3%). The weight regains from 
Month 6 (end of intervention phase) to Month 12 (end of weight 
maintenance phase) was also non-significant (−0.8%). Likewise, 
Lin et  al.  (2023) divided the study duration into two phases: 
6 months weight loss phase and 6 months weight maintenance 
phase. At 12th month, both the intervention groups, that is, TRE 
and CR reported weight loss (TRE: −4.87% and CR: −5.30%) as 
compared to the baseline but no significant differences were ob-
served between both intervention groups (0.43%).

4   |   Discussion

4.1   |   Weight Loss

The review of outcomes from 26 studies indicates that intermit-
tent fasting can be a feasible and safe strategy for weight loss in 
overweight and obese adults. Numerous studies have exhibited 
that IF group participants lose more weight relative to the base-
line. However, when comparing these different approaches of 
intermittent fasting (ADF, TRE 16:8, TRF 14:10, 4 h or 6 h TRE 
and ICR 5:2) with continuous calorie restriction (CCR), the tri-
als demonstrated overlapping results (Oldenburg et al. 2025; Lin 
et al. 2023; Schübel et al. 2018; Trepanowski et al. 2017; Varady 
et al. 2011). Furthermore, a 12-month study was divided into two 
phases: a 6-month weight loss phase and a 6-month maintenance 
phase. By Month 12, significant reductions in body weight were 
observed in both the TRE (16:8) group (4.87%, 95% CI: −7.61, 
−2.13) and the calorie restriction group (5.30%, 95% CI: −9.06, 
−1.54). However, the direct comparison of these two groups re-
ported no statistically significant difference in weight loss (Lin 
et al. 2023). Schübel et al.  (2018) reported a slight weight gain 
in the ICR (5:2) diet group compared to the CCR group initially. 
The study concluded that no significant difference was found in 
the weight loss in the two groups and both of these strategies can 
be easily followed and beneficial for obese and overweight popu-
lation. The same study reported that for weight maintenance, 6:1 
diet was feasible and sufficient instead of following 5:2 ICR diet 
for this purpose. Trepanowski et al. (2017) pointed out that ADF 
has long been assumed to be better than daily calorie restriction 
for weight loss. Instead, the study found that participants in the 
ADF group converted their diet into de facto calorie restriction 
as the time passed. A decline in adherence due to dissatisfaction 
with the diet was also observed among the study participants. 
Talebi et al. (2024) also found during the 8-week trial that there 
was no significant variation in the weight loss results of early 
TRE with or without probiotics and daily calorie restriction. 
Similarly, the study by Oldenburg et al. (2025) reported no sig-
nificant difference in the weight loss outcomes of 16:8 TRE and 
15% daily CR group during 12 weeks. It further stated that self-
selected 8 h fasting is not sufficient to improve metabolic flexi-
bility while long term short eating window is more beneficial to 
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lose weight than practicing long hours fasting which can further 
decrease adherence.

In contrast, Kunduraci and Ozbek  (2020) noted a significant 
difference in the weight loss means of IER (16:8) and CER both 
following energy restriction of 25%. Similarly, IF 70 group had 
significantly greater weight loss than DR 70 group as reported 
by Hutchison et al. (2019). The differences in different param-
eters among the studies such intervention period, energy re-
striction levels, sample sizes, adherence level, drop outs, follow 
ups, and differences in monitoring levels may influence the out-
comes observed in these studies. Hooshiar et al. (2023) also re-
ported significant difference in weight loss in the ADMF group 
(involving 75% calories restriction on fast days) as compared to 
the CR group (63% energy consumption day). In this case, ADF 
was combined with calorie restriction and produced better re-
sults than CR.

These results align with the previous studies which reported 
comparable effectiveness for a longer period (12 months) be-
tween these two approaches. Overall, the evidence indicates 
that intermittent fasting may be as effective as continuous cal-
orie restriction in achieving long-term weight management. In 
addition, intermittent fasting can serve as an alternative dietary 
intervention rather than superior weight loss strategy (Headland 
et  al.  2019; Sundfør et  al.  2018). Furthermore, IER and CER, 
resulting in at least a 5% weight loss, did not affect the satiety 
quotient; they modestly decreased hunger and the desire to eat 
(Beaulieu et al. 2020). As a consequence, they help to further re-
duce calorie consumption, and this effect ultimately potentiates 
the weight loss. Sundfør et al. (2018) also stated that adherence 
in the intermittent groups can be improved when given choice 
to intake all of their assigned energy in either one meal per day 
or divide it into small meals or snacks in a day, as long-term ad-
herence is considered more important than short-term positive 
results from unrealistic or infeasible protocol. The conclusion 
of this discussion is in line with the systematic review by Cioffi 
et al.  (2018) which states that the number of participants who 
were willing to continue IER beyond 6 months was lower than 
the calorie restriction group; therefore, it cannot be deduced that 
IER can be more easily followed than the CR.

Moreover, in the current review, TRE (16:8) was associated with 
significant reductions in body weight compared to the control 
group (Shafiee et al. 2025; Steger et al. 2023; Schroder et al. 2021; 
Kotarsky et  al. 2021). Domaszewski et  al. (2023) reported sig-
nificant decrease in the weight in TRE 16:8 group compared to 
the control group following normal dietary pattern but receiv-
ing an educational program. Adherence percentage of 99% in fe-
males and 98% in males, with age range of 64–75 years indicates 
that 16:8 intermittent fasting can be easily followed by older 
adults for short term. These findings are consistent with other 
trials reflecting their effectiveness in weight related outcomes. 
For instance, two studies (Chow et al. 2020; Gabel et al. 2018) 
compared TRE (16:8) with a control group following a usual 
diet over 12 weeks. Gabel et  al.  (2018) reported approximately 
3% greater weight reduction in the TRE group, while Chow 
et al. (2020) observed a 3.7% decrease in body weight in the TRE 
group compared to the control. A weight loss of 5%–10% of base-
line weight is sufficient to yield cardiovascular health benefits 
(Brown et al. 2016). The results of a study by Lowe et al. (2020) 

are contrary to those stated before for TRE 16:8. The study stated 
that the weight loss results of TRE 16:8 alone without any energy 
restriction during feast days and any structured exercise, did not 
differ significantly from Consistent Meal Timing (CME) control 
group which contained three structured meals throughout the 
day, when followed for 12 weeks. Similarly, Rizvi et  al.  (2024) 
did not indicate any significant differences in the BMI of three 
groups or in other words, the weight did not variate significantly 
among the three groups, that is, Group A (16:8 IF), Group B (cus-
tomized diet plan or CD group) and Group C (regular diet). An 
important study by Martínez-Montoro et al. (2025) found no sig-
nificant difference in weight loss between the 16:8 eTRE group 
and MedDiet control group while other groups such as Ketogenic 
diet (KD), lTRE and mADF found significant differences from 
the MedDiet control group.

Apparently, exercise combined with intermittent fasting can be 
an important strategy to lose weight as proven in the study of 
Bhutani et al. (2013) which states that ADF when combined with 
moderate intensity exercise reduces more weight than any of the 
one intervention if practiced alone. This result is in line with the 
findings of a meta-analysis by Kazeminasab et al. (2024) which 
found that intermittent fasting practiced with physical activity 
is better than control combined with exercise resulting in better 
weight loss outcomes. This result is contradicted in the study 
by Ezpeleta et al. (2023) which shows that weight loss results of 
ADF when combined with moderate intensity aerobic exercise 
are comparable with ADF alone, but better than the exercise-
only group. Another study by Fadhadli et al. (2021) contradicts 
that hypothesis and states that 16:8 TRF alone and 16:8 TRF 
with brisk walk/BW (1 h in a day, 5 days a week) did not produce 
significantly different results in weight loss.

One study indicated that the 16:8 TRE regimen was more ef-
fective at reducing triglycerides than ADF (Chair et  al.  2022). 
However, three cases of dizziness were reported in the TRE 
group, with none in the ADF group, suggesting that ADF is 
safer. The same study stated an important result that 16:8 TRF is 
less effective in reducing weight as compared to ADF during the 
3 weeks of intervention thus proving that ADF is better in terms 
of adherence and end results. This study is important as few 
studies compare IF types with each other. However, it is import-
ant to consider that no clinically dangerous laboratory abnor-
malities have been observed in the TRE group (Anic et al. 2022). 
Eshghinia and Mohammadzadeh  (2013) demonstrated that an 
8-week ADF intervention resulted in significant weight loss 
(p < 0.001), supporting its efficacy and safety in the short term.

A study by Cienfuegos et al. (2020) conducted for 10 weeks that 
explored the weight loss effects of 4 h (ad libitum intake during 
4 h eating window) and 6 h TRF (ad libitum intake during 6 h 
eating window) in comparison with control having no time 
restrictions for meals. The eating window consisted of ad  libi-
tum intake of food without any calorie restriction. The results 
indicated that there was no significant difference in the weight 
loss effects of 4 and 6 h TRF; however, both groups lost signifi-
cant weight compared to the control. The study found that just 
limiting the time of eating window in a day has beneficial ef-
fects on the weight (Tsitsou et al. 2025; Quist et al. 2024; Talebi 
et al.  2024). Different studies have involved the assessment of 
effect of 14:10 TRE on weight loss outcomes (Tsitsou et al. 2025; 
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Quist et  al. 2024; Talebi et  al.  2024) did not find any statisti-
cally significant difference between 14:10 TRE (without calorie 
restriction) and control group on a 3 month follow up post in-
tervention. When 14:10 eTRE was followed with probiotic sup-
plementation, it did not result in any significant difference from 
the 14:10 eTRE with placebo or DCR control group. Similarly, 
Tsitsou et al. (2025) measured the effect of early and late 14:10 
TRF on weight loss and found no significant difference between 
the groups and the control. These results are in contrast with 
the study of Irani et  al. (2024), which shows that participants 
in 14:10 TRE lose significantly more weight than control when 
both following calorie restriction.

4.2   |   Body Composition Outcomes

Changes in body composition, including fat mass, lean mass, 
body fat percentage, and waist circumference, also significantly 
impact overall health. Weight loss interventions have positive ef-
fects, including a decrease in fat mass, an improvement in lean 
mass, and a reduction in waist circumference. The results of the 
included studies have pointed out the impact of intermittent fast-
ing protocols on different body composition markers. Both alter-
nate day fasting (ADF) and time restricted feeding TRF (16:8) 
demonstrated body composition changes, that is, reductions in 
BMI and waist circumference in a shorter time period (3 weeks) 
(Chair et  al.  2022). Similarly, different other intermittent fast-
ing strategies such as IF (5:2) also documented significant BMI 
reductions in comparison with the control group, suggesting 
that these findings are not specific to a particular dietary pro-
tocol. The results are supported by a previous trial indicating 
the reductions in body weight and BMI after following IF (5:2) 
diet (Holmer et al. 2021). However, BMI alone does not clearly 
indicate the body composition changes as it fails to distinguish 
between fat and fat free mass. Therefore, its interpretation relies 
on body fat markers.

Numerous studies when compared intermittent fasting regi-
mens (16:8 and 14:10) with control, found reduction in fat mass 
among the intermittent fasting treatments (Kotarsky et al. 2021; 
Kunduraci and Ozbek  2020). These findings are comparable 
to those of a previous 10-week study in which implementation 
of Alternate Day Fasting (ADF), in combination with dietary 
counseling, reported significant fat mass reductions (Varady 
et  al.  2009). Our results are consistent with other systematic 
reviews and meta-analyses that have previously shown IF con-
tributing to fat mass loss across different populations (Ashtary-
Larky et  al.  2021; Khalafi et  al.  2025). But an earlier analysis 
reported variability in fat mass loss, which could be attributed to 
intervention duration, protocol and adherence (Cho et al. 2019). 
Overall, the loss of adipose tissue favors the efficacy of these in-
termittent fasting strategies in the context of body composition 
markers.

Furthermore, changes in trunk fat offer a more detailed pic-
ture of the impact of intermittent fasting on body fat distribu-
tion, in addition to changes in fat mass. Trunk fat represents 
the central fat depots, which is more closely associated with 
metabolic dysfunction. Reductions in total and trunk fat in the 
TRE group compared to the control group may indicate the 
decrease in central obesity among the included studies (Steger 

et al. 2023; Lowe et al. 2020). These findings were supported 
by a previous study in which time restricted eating is found 
to be associated with decreasing abdominal fat as well as im-
proving metabolic markers (Wilkinson et al. 2020). Changes 
in waist circumference further strengthens this pattern, as it is 
a reliable indicator of abdominal and subcutaneous fat, which 
is associated with an increased risk of non-communicable dis-
eases, such as diabetes and cardiovascular disease (Anuradha 
and Hemachandran 2012). Multiple studies demonstrated con-
sistent waist circumference reductions in response of time re-
stricting eating interventions, to control group (Shafiee et al. 
2025; Rizvi et al. 2024).

Beyond waist circumference, different intermittent fasting 
protocols (TRE (16:8), ADF, 5:2 and Mediterranean based IF 
interventions) depicted no changes in fat-free mass, compared 
to control or baseline (Oldenburg et al. 2025; Martínez-Montoro 
et al. 2025; Ezpeleta et al. 2023; Steger et al. 2023; Lin et al. 2023; 
Witjaksono et al. 2022; Lowe et al. 2020). This demonstrates that 
intermittent fasting when followed without excessive calorie 
restriction doesn't compromise lean mass. But a few studies re-
ported decreases in lean or muscle mass under certain circum-
stances. One study found a decline in fat-free mass after a 14:10 
time-restricted eating protocol and another study found a tran-
sient decrease in muscle mass after 12 weeks of early and late 
time-restricted feeding, but not at follow-up (Quist et al. 2024; 
Tsitsou et al. 2025). These results suggest that lean mass may be 
affected by duration, feeding times and energy status.

Exercise itself imparts several benefits to an individual irrespec-
tive of calories restriction or intermittent fasting. Different stud-
ies found that intermittent fasting intervention when combined 
with exercise, led to muscle mass preservation, indicating the 
role of exercise in maintaining fat free mass during calorie re-
striction (Ezpeleta et al. 2023; Bhutani et al. 2013). In the context 
of previous literature, resistance-trained males using TRF (16:8) 
had greater fat mass reduction with no change in fat-free mass 
(Moro et al. 2016). Therefore, the combined intervention of in-
termittent fasting and exercise can significantly improve overall 
health indices, preserving lean mass and improving resting met-
abolic rate (Berk et al. 2021). All these findings collectively sup-
port the need for further long-term studies to identify optimal 
IF protocols for different populations. This is indicated by Gu 
et al. (2022), who stated that the effects of intermittent fasting 
may differently appear in men and women, thus gender variabil-
ity may occur. Given IF's emerging role in weight management, 
more comprehensive trials are needed to assess potential side ef-
fects or long-term health benefits, including its possible impact 
on chronic disease prevention.

4.3   |   Long-Term Weight Outcomes

Limited data is available on the long-term impact of intermit-
tent fasting (IF) on weight loss based on the studies included in 
this systematic review. Four studies were conducted with fol-
low-up phases. While in two studies, the duration of the trial 
was divided into weight loss and maintenance phases. A study 
comparing alternate day fasting (ADF) and time restricted 
feeding (TRF) found that ADF group lost more weight than the 
TRE group at the end of the follow-up period. However, greater 
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reductions in waist circumference were observed in the TRF 
group compared to ADF, but the reductions were not statisti-
cally significant (Chair et al. 2022). These results demonstrate 
that intermittent fasting approaches exert variable effects on 
different anthropometric markers. An included study demon-
strated no differences between the intervention (TRE) and 
control groups from post-intervention to the follow-up period 
(Quist et  al. 2024). Likewise, comparing intermittent calorie 
restriction with continuous calorie restriction also found no 
significant difference in long-term weight maintenance sug-
gesting that both strategies may have equivalent effects once 
the intervention has stopped (Schübel et al. 2018). In line with 
these findings, Tsitsou et  al. (2025) found no differences be-
tween groups from the end of intervention to follow-up, despite 
finding significant improvements from baseline to follow-up 
in all groups. This finding that intermittent fasting is as effec-
tive as continuous calorie restriction is contrary to the results 
of a recent systematic review, which states that intermittent 
fasting is better than calorie restriction. Intermittent fasting 
does not decrease resting metabolic rate and consequently 
does not cause negative metabolic adaptation. It further states 
that intermittent fasting increases the energy required by the 
body to adapt to the irregular energy intake; therefore, it has 
the potential to enhance calorie consumption and proves bet-
ter than continuous calorie restriction for weight loss (Zhang 
et al. 2025).

It is also worth noting that these follow-up results should not 
be confused with the results of structured weight maintenance 
phases in some studies. Although these phases indicate weight 
maintenance with ongoing dietary counseling, they do not rep-
resent post-intervention outcomes and may overestimate the 
long-term efficacy of intermittent fasting. However, these stud-
ies suggest that adhering to intermittent fasting interventions 
might help in mitigating weight regain. These findings under-
score the need for future studies with longer durations to com-
prehensively evaluate the long-term sustainability and efficacy 
of various intermittent fasting protocols on weight and related 
health outcomes.

4.4   |   Mechanisms Underlying Weight Reduction 
and Other Health Effects Inferred by Intermittent 
Fasting

There are multiple physiological mechanisms through which in-
termittent fasting (IF) or time-restricted eating (TRE) induces 
weight loss. A murine study demonstrated increased lipid utili-
zation over carbohydrates under intermittent fasting, promoting 
elevated energy expenditure in every-other-day fasting (EODF) 
mice and inducing the beiging or browning of white adipose tis-
sue (WAT) (Li et al. 2017). Findings from another study suggest 
that IF may promote weight loss even when periods of fasting 
are followed by compensatory overeating, provided there is no 
net increase in caloric intake, thus enhancing health and cel-
lular resistance to disease (Anson et  al.  2003). Another pro-
posed mechanism for weight loss in intermittent fasting is its 
alignment with circadian rhythms, which further improves 
glucose metabolism, hormonal regulation, and sleep quality 
(Abdollahpour et  al.  2025). Intermittent fasting also increases 
fatty acid oxidation, thereby decreasing hepatic triglyceride 

levels, which in turn leads to an enhancement of lipid profiles 
(Santos et al. 2022). Additionally, it has been demonstrated that 
mice receiving intermittent fasting had nearly twice the serum 
levels of ketones compared to those on continuous calorie re-
striction (Aksungar et al. 2017). These ketone bodies are further 
converted into protein molecules such as PPAR-γ, brain-derived 
neurotropic factor (BDNF) and ADP ribosyl cyclase, which 
stimulate catabolic autophagy and improve mitochondrial func-
tion (Cubeles-Juberias et al. 2023). Collectively, increased lipid 
utilization, alignment with circadian rhythms, high fatty acid 
oxidation and levels of ketones shift the switch to lipid-based 
metabolism. This switch is driven by depletion of the glycogen 
stores and intermittent calorie restriction (Conn et al. 2024).

4.5   |   Future Directions

The research findings should focus on identifying the type of 
intermittent fasting (IF) protocol, specifically 16:8 or 5:2 proto-
cols, that are more effective for long-term weight loss, as well 
as on the possible physiological effects underlying each of these 
processes. This will help dietitians and health experts develop 
more personalized and thus effective diet plans for overweight 
and obese patients. Moreover, research assessing weight main-
tenance over a longer period after IF is necessary. These studies 
should utilize larger sample sizes and include control groups to 
facilitate easier comparative assessment, such as the effect of the 
intervention and the non-intervention arms.

4.6   |   Strengths and Limitations

This systematic review has several strengths and limitations. 
The long period chosen (2000–2025) is a significant strength, 
as it provides a comprehensive picture of the impact of IF on 
weight loss, encompassing 25 years of data. The intervention 
involved all studies that used control groups, which enabled 
tracing the effects of the intervention and normal conditions 
more easily. The inclusion criteria were broad in terms of age 
range (18–75 years), thereby encompassing the representation 
of young, middle-aged, and older adults. Further confounding 
factors, such as metformin drugs, were avoided, thereby isolat-
ing the actual effects of IF treatments. The PRISMA guidelines 
were used to review the methodology and ensure the review was 
of high quality, transparent, and reproducible. Above all, it con-
sidered weight-related outcomes only to ensure the accuracy in 
assessing the effectiveness of IF protocols. In addition, risk of 
bias assessment (RoB2) revealed “low risk” for majority of the 
randomized controlled studies, which enhances the confidence 
in the observed effects.

However, some limitations must be acknowledged. The strict 
inclusion criteria reduced the number of eligible studies. The 
gender distribution was imbalanced, with approximately 71% fe-
male and 29% male participants, which may have skewed the re-
sults. Only English-language articles were reviewed, which may 
have excluded relevant research. Differences in how weight-
related outcomes were reported, some using kilograms and oth-
ers percentages, made inter-study comparisons more difficult. 
Heterogeneity in study design, intervention duration, and fast-
ing protocols prevented the possibility of meta-analysis.
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5   |   Conclusion

The prevalence of overweight and obesity is increasing day by 
day. To overcome this, different dietary strategies have been 
recommended. This systematic review shows that IF can be a 
promising dietary approach for weight loss to treat overweight 
and obesity in different populations including young adults, dis-
eased populations, and exercise combined interventions, with 
no better results than continuous calorie restriction (CCR). The 
results show that IF not only causes reductions in body weight 
but also improves body composition measures, such as fat 
mass, lean mass, percentage body fat, and waist circumference. 
However, these findings cannot be generalized to other popula-
tions of overweight and obese people including teens (less than 
18 years), elderly (above 75 years), and comorbid adults, because 
these populations are not under the scope of this review, war-
ranting caution while interpreting them. Moreover, the confi-
dence in these findings is influenced by moderate bias risk. 
Further high-quality studies with a longer duration are needed 
to investigate its long-term outcomes and to understand its role 
in achieving sustainable weight loss.
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