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Abstract

Background: Overweight and obesity are major public health concerns. Increasing evidence links these conditions to
cognitive decline and neurodegenerative disorders, potentially mediated by reduced brain-derived neurotrophic factor
(BDNF). Intermittent fasting (IF) has gained attention for its potential metabolic and neuroprotective benefits, possibly
increasing BDNF. However, the relationship between IF, BDNF, and cognitive outcomes in overweight and obese individuals
remains unclear.
Aims: This scoping review aimed to systematically map and synthesize the existing evidence on the impact of various IF
protocols on BDNF levels in adults with overweight or obesity.
Methods: Following the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension
for Scoping Reviews) guidelines, a systematic search was conducted in five databases. Studies including adults with a body
mass index ≥ 25 kg/m2 and comparing various IF protocols to continuous caloric restriction or unrestricted diets were
considered. The search included studies published up to April 26, 2025. Dual independent screening, data extraction, and
risk of bias assessment (RoB 2.0) were performed.
Results: From 22,117 records screened, 6 RCTs (n = 534; 83.5% female; ages 18–70) were identified and mapped. Trials
tested alternate-day fasting, time-restricted feeding, and intermittent energy restriction protocols over 8–32 weeks. The
evidence mapping revealed that three studies demonstrated significant within-group increases in BDNF, with two also
reporting greater increases versus controls; the remaining three trials found no effect. Two studies assessed cognition, but
results were inconsistent and showed no clear benefit attributable to IF.
Conclusion: This scoping review mapped heterogeneous evidence suggesting that select IF protocols may elevate BDNF in
overweight and obese adults; however, the available evidence exhibits considerable methodological heterogeneity, limiting
definitive conclusions. Well-powered, rigorously controlled trials with standardized protocols are warranted to clarify the
clinical relevance of BDNF modulation by IF.
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Introduction

Obesity and overweight represent a growing global
public health challenge. In 2022, the World Health
Organization estimated that 43% of adults were over-
weight and 16% were obese (World Health Organi-
zation, 2024). These conditions are major risk fac-
tors for metabolic syndrome, cardiovascular disease,
neurodegenerative disorders, and several cancers,
generating significant clinical, social, and economic
burdens (GBD 2019 Risk Factors Collaborators, 2020).
Beyond systemic comorbidities, growing evidence
links excess adiposity with cognitive impairment and
increased risk of dementia and Alzheimer’s disease
(Kivipelto et al., 2005).

Intermittent fasting (IF) has emerged as a promis-
ing dietary strategy with benefits extending beyond
weight loss (de Cabo & Mattson, 2019). It is defined
as a temporal eating regimen characterized by recur-
rent cycles of energy intake and caloric restriction or
abstinence, with fasting intervals typically ranging
from several hours to multiple consecutive days. Al-
though the precise mechanisms remain incompletely
understood, IF may positively influence metabolic
pathways implicated in obesity-related comorbidities,
including insulin sensitivity, lipid metabolism, and
systemic inflammation reduction (Yuan et al., 2022).
Notably, IF may also exert neuroprotective effects
by modulating oxidative stress pathways, enhancing
synaptic plasticity, and promoting neuronal resilience
(Brocchi et al., 2022). A key molecular mediator in
this process could be brain-derived neurotrophic fac-
tor (BDNF), a protein predominantly synthesized in
the central nervous system. BDNF plays a crucial role
in neuronal growth, synaptic plasticity, and differen-
tiation, as well as in cognitive functions such as learn-
ing and memory, and the regulation of appetite and
energy homeostasis (Brocchi et al., 2022; Huang & Re-
ichardt, 2001). In individuals with obesity, BDNF lev-
els are often reduced due to chronic inflammation, in-
sulin resistance, and poor lifestyle habits (Chaldakov
et al., 2007). IF may increase BDNF by inducing mild
metabolic stress, improving insulin sensitivity, reduc-
ing inflammation, and shifting brain metabolism to
ketones, potentially enhancing both metabolic and
cognitive function (Brocchi et al., 2022).

Despite growing interest in IF and its potential
neuroprotective effects, evidence regarding its im-
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pact on BDNF levels and cognitive outcomes in in-
dividuals with excess weight remains limited and
inconclusive. Moreover, the comparative efficacy of
different IF protocols and the mechanisms by which
they may influence neurotrophic and cognitive out-
comes are not well established. Existing studies are
few and methodologically heterogeneous, with sub-
stantial variability in populations, fasting regimens,
and outcome definitions. To explore and map this
emerging field, we conducted a scoping review to
systematically describe the available evidence on the
effects of various IF regimens on BDNF levels and
cognitive outcomes in adults with overweight or obe-
sity, aiming to clarify the extent and nature of the
literature and to highlight areas requiring further,
more rigorous investigation.

Materials and Methods

This study was conducted as a scoping review,
following the methodological guidance outlined
in the PRISMA-ScR (Preferred Reporting Items for
Systematic reviews and Meta-Analyses extension
for Scoping Reviews) checklist (Tricco et al. 2018).
We aimed to map existing evidence on the effects
of IF on levels of BDNF in adults with overweight
or obesity. This review was guided by the question
of how various IF protocols affect BDNF levels in
adults with overweight or obesity, compared to diets
without time restriction.

Search Strategy

A comprehensive search was conducted in PubMed,
Scopus, Embase, the Cochrane Library, and Web
of Science from the database’s inception to April
26, 2025. The strategy combined controlled vo-
cabulary (e.g., Medical Subject Headings [MeSH])
and free-text terms covering three key concepts:
the population (“overweight,” “obesity,” “obese,”
“excess weight,” “body mass index,” “BMI”), the
interventions (“intermittent fasting,” “time restricted
feeding,” “alternate day fasting,” “fasting mimicking
diet,” “periodic fasting,” “Ramadan fasting”),
and the outcomes (“brain-derived neurotrophic
factor,” “BDNF,” “cognition,” “cognitive function,”
“memory,” “neuroplasticity”). Searches were run
in all available fields for each database. The full
database-specific search strings are reported in
Supplementary Material 1. We also manually
screened the reference lists of included studies
and relevant reviews to identify additional eligible
articles. Grey literature sources, trial registries, and
unpublished data were not included.
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Inclusion and Exclusion Criteria

Included studies enrolled adults (≥ 18 years) with a
BMI ≥ 25 kg/m2, with or without metabolic comor-
bidities. All intermittent fasting (IF) protocols (e.g.,
time-restricted eating, periodic fasting, alternate-day
fasting, Ramadan-style fasting), alone or combined
with physical activity, were eligible. Comparison
groups received either non-restricted or continuous
caloric restriction diets. Studies were included only
if they reported serum or plasma brain-derived neu-
rotrophic factor (BDNF) concentrations both before
and after the intervention. Eligible studies were in-
terventional or observational, published in English,
Spanish, or Portuguese, with no time restrictions.

Exclusion criteria included studies performed
on patients with cognitive-impairing neurological
or psychiatric conditions, pregnant or lactating
women, animal studies, and studies involving
additional interventions such as medications or
surgical procedures.

Selection of Studies, Screening Process, and Data
Extraction

All references were managed in Covidence (Veritas
Health Innovation, Melbourne, Australia). Ti-
tle/abstract screening and full-text assessment were
performed by pairs of independent reviewers from
the review team, with a third reviewer resolving
disagreements. A standardized extraction form was
used to ensure consistency. Data were extracted inde-
pendently by two reviewers per study; discrepancies
were resolved by consensus.

Primary and Secondary Outcomes and Data Synthe-
sis

The primary outcome was a change in serum or
plasma BDNF from baseline. Secondary outcomes
included cognitive performance, anthropometric
measures, glucose/insulin metabolism, and lipid
profile. Data were synthesized using a qualitative,
narrative approach, as heterogeneity in IF protocols,
intervention duration, study populations, and BDNF
measurement methods precluded a quantitative
meta-analysis.

Risk of Bias Assessment

As only parallel-group RCTs met the eligibility cri-
teria, risk of bias was assessed using the Cochrane
RoB 2.0 tool (Sterne et al., 2019), which evaluates five
domains: randomization process, deviations from
intended interventions, missing outcome data, out-

come measurement, and selection of the reported
result. The assessment was conducted by two inde-
pendent reviewers, with disagreements resolved by a
third.

Results

Description of Studies

The systematic search retrieved 22,108 records from
the five electronic databases, and an additional nine
records were identified through manual screening
of the reference lists of relevant publications, for
a total of 22,117 records. After duplicate removal
and screening, 46 full-text articles were assessed
for eligibility. Following full-text review, 6 studies
met the inclusion criteria and were included in this
scoping review (Figure 1). All included studies
were randomized controlled trials (RCTs). The
trials were conducted across five countries—the
United Kingdom, the United States, Germany, Iran,
and Thailand—and all took place in single-center
outpatient settings, with one study also involving a
research facility (Table 1).

Population

The six included studies enrolled a total of 534
adults who were overweight or obese. The overall
study population was predominantly female (83.5%),
with individual trial samples ranging from 50%
to 100% women. Participants were aged between
18 and 70 years and were free from major neuro-
logical or psychiatric conditions. Notably, specific
inclusion criteria varied and included subgroups
such as premenopausal women (Harvie et al., 2011),
postmenopausal women (Keawtep et al., 2024), or
individuals with some features of the metabolic
syndrome (Bartholomew et al., 2021)(Table 1).

Intermittent Fasting Interventions, Controls, and
Measured Outcomes

Among the six included studies, IF protocols var-
ied considerably: four employed weekly intermittent
energy restriction (Harvie et al., 2011; Schübel et
al. 2018; Keawtep et al. 2024; Bartholomew et al.
2021), differing in fasting day frequency, caloric in-
take (ranging from 0% to 75% of daily needs), and
schedule progression; one study adopted alternate-
day fasting with total caloric abstinence (Catenacci
et al., 2016); and one used a daily time-restricted
feeding protocol with a fixed 10-hour eating window
(Irani et al., 2024) (Table 2).

Control groups also varied considerably. Four tri-
als compared IF with continuous caloric restriction
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Figure 1: PRISMA flow diagram of the study selection process.

protocols (Harvie et al., 2011; Catenacci et al. 2016;
Schübel et al. 2018; Irani et al. 2024). In contrast,
other studies used non-dietary comparators, such as
physical-cognitive exercise with or without dietary
changes (Keawtep et al. 2024), or no intervention
at all (Bartholomew et al. 2021; Schübel et al. 2018;
Keawtep et al. 2024).

BDNF levels and cognitive functions were the pri-
mary outcomes in one study (Keawtep et al. 2024).
In the remaining five studies, these outcomes were
considered secondary endpoints, with the main fo-
cus placed on lipid profiles, anthropometric charac-
teristics, insulin sensitivity, or adipose tissue gene
expression.

BDNF was measured in serum (Harvie et al. 2011;
Schübel et al. 2018; Irani et al. 2024) or plasma
(Catenacci et al. 2016; Bartholomew et al. 2021;
Keawtep et al. 2024), and assessed at baseline
and at the end of the study in all six trials. BDNF
concentrations were quantified using enzyme-linked
immunosorbent assay (ELISA) in all studies, al-
though different commercial kits were employed.
Notably, the specific sampling time was not reported
in one study (Schübel et al. 2018); in the remain-
ing studies, blood samples were collected in the
morning following a fasting period of ≥ 10–12 hours.

Main Outcomes

Impact on BDNF

Three RCTs reported significant within-group in-
creases in BDNF levels (pre- vs. post-intervention)
(Catenacci et al., 2016; Irani et al., 2024; Keawtep
et al., 2024). In two of these (Catenacci et al., 2016;
Irani et al., 2024), between-group comparisons also
showed a greater increase in the IF group compared
to controls. In the study by Keawtep et al. (2024),
BDNF levels increased significantly in both the IF-
only and IF combined with exercise groups relative
to the no-intervention control; however, no signifi-
cant differences were observed when compared to
the exercise-only group. The remaining three studies
(Harvie et al., 2011; Schübel et al., 2018; Bartholomew
et al., 2021) did not report significant changes in
BDNF levels (Table 2 and Supplementary Table 2).

In the study by Catenacci et al., no differences in
BDNF were observed between alternate-day fasting
and daily caloric restriction after 8 weeks. However,
after 24 weeks of unsupervised follow-up, BDNF
significantly increased in the IF group (+4.80 ±
2.48 ng/mL) and decreased in the caloric restric-
tion group (−4.23 ± 2.45 ng/mL), with a significant
between-group difference (p = 0.016) (Catenacci et

70 Principles and Practice of Clinical Research (2025) 11; 3



Scoping Review

Table 1: Characteristics of the included randomized controlled trials.

al., 2016).
In the study by Irani et al., participants in the time-

restricted feeding group (10-hour eating window)
showed a substantial increase in serum BDNF com-
pared to the low-calorie diet control group (1.44 ±
1.34 ng/mL vs. 0.14 ± 0.49 ng/mL; p < 0.001) (Irani
et al., 2024).

Conversely, in the study by Keawtep et al.
(2024), BDNF increased significantly in all inter-
vention groups—IF alone, exercise alone, and their
combination—compared to controls (p < 0.05). The
greatest increase was observed in the combined
group (from 3.79 ± 2.17 to 4.72 ± 2.25 ng/mL),
followed by the exercise-only group (4.01 ± 2.23
to 4.67 ± 2.15 ng/mL), and the IF-only group
(3.21 ± 2.43 to 4.39 ± 1.80 ng/mL). However, no
significant differences were found among the three
interventions, suggesting that the BDNF increase
may not be attributable specifically to IF.

Impact on Cognitive Functions

Only two trials assessed cognitive function as an
outcome. In Keawtep et al. (2024), the IF group
did not show statistically significant improvements
in cognitive performance compared to either the
control or other intervention groups, as measured by
the Montreal Cognitive Assessment, Verbal Fluency
Test, Digit Span Test, and Trail Making Test A and
B. Although some improvements were observed
in the exercise and combined groups, no cognitive
benefit could be specifically attributed to the dietary
intervention alone (Keawtep et al., 2024). Using the
MicroCog GCPi score as a measure of global cogni-
tive function, Bartholomew et al. found no significant

between-group differences in cognitive outcomes
following the fasting intervention (Bartholomew et
al., 2021) (Table 2 and Supplementary Table 2).

Impact on Anthropometric Characteristics, Glu-
cose/Insulin Metabolism and Lipid Profile

Among the six studies reviewed, three (Irani et al.,
2024; Keawtep et al., 2024; Harvie et al., 2011) re-
ported significant reductions in body weight and
BMI following IF interventions compared to con-
trols. Irani et al. observed a significant decrease
in both parameters in the time-restricted feeding
group versus the chronic caloric restriction group
(BMI: −1.70± 0.86 vs. −1.41± 0.48 kg/m2, p = 0.009;
weight: −4.42 ± 2.16 vs. −3.72 ± 1.32 kg, p = 0.01)
(Irani et al., 2024). Although Keawtep et al. (2024)
and Harvie et al. (2011) reported significant reduc-
tions within groups following IF, no between-group
differences emerged for either BMI or weight. No sig-
nificant effects were found in the remaining studies.

Significant improvements in glucose–insulin
metabolism were observed in only two studies, with
IF showing improved insulin sensitivity compared
to controls (Harvie et al., 2011; Bartholomew et al.,
2021), whereas Keawtep et al. (2024) reported im-
proved insulin sensitivity only in the combined and
exercise intervention groups (Keawtep et al., 2024).

Keawtep et al. (2024) observed improvements
in blood cholesterol in the IF groups compared
to non-intervention controls, but not compared
to the other intervention groups (Keawtep et al.,
2024). The remaining studies reported no significant
between-group differences in lipid parameters (Table
2 and Supplementary Table 2).
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Table 2: Summary of intermittent fasting protocols and main outcomes.

Assessment of Risk Bias in Individual Studies

The risk of bias across the six included trials is sum-
marized in Figure 2. One study (Catenacci et al. 2016)
was judged to be at high overall risk of bias, primarily
due to major concerns regarding deviations from the
intended intervention. In comparison, four studies
(Harvie et al. 2011; Bartholomew et al. 2021; Irani et
al. 2024; Keawtep et al. 2024) were rated as having
some concerns, often related to the randomization
process or selective reporting. Only one study (Schü-
bel et al. 2018) was judged to be at low risk of bias
across all domains.

Discussion

BDNF, a neurotrophin essential for neuroplasticity,
energy homeostasis, and cognitive function (Bathina
& Das, 2015), has been implicated in the pathogen-
esis of neurodegenerative disorders (Scalzo et al.,
2010; Sohrabji & Lewis, 2006; Mughal et al., 2011)
and metabolic dysregulation (Lebrun et al., 2006).
In individuals with overweight or obesity, reduced
BDNF levels have been associated with cognitive
deficits, suggesting that therapeutic strategies aimed
at restoring its expression may confer neurocognitive
benefits (Chaldakov et al., 2007; Ceylan et al., 2024).
This scoping review synthesized evidence from six
RCTs investigating the effects of various IF protocols
on BDNF levels, cognitive function, and metabolic
parameters in overweight or obese adults. The find-
ings suggest that while IF may enhance BDNF levels
and improve metabolic outcomes, results across stud-
ies remain heterogeneous and limited, particularly

concerning cognitive benefits. The substantial het-
erogeneity among the included RCTs precluded a
meaningful synthesis of subgroup results; each study
differed in terms of participants, IF regimen, inter-
vention duration, and BDNF measurement methods.
Due to this diversity, we were limited to providing a
descriptive synthesis of the available evidence rather
than a structured or pooled analysis.

Among the included studies, only three trials
demonstrated significant increases in BDNF follow-
ing IF interventions. However, the patterns of BDNF
change varied across protocols. In Catenacci et al.
(2016), significant BDNF elevation emerged only af-
ter a prolonged unsupervised follow-up, suggesting
possible delayed or sustained effects of alternate-day
fasting. Irani et al. (2024) observed that a daily
10-hour time-restricted feeding regimen led to in-
creased BDNF levels compared to caloric restriction
with equivalent energy deficits. Keawtep et al. (2024)
demonstrated BDNF increases across both IF and
physical-cognitive exercise groups, suggesting that
exercise may confound or enhance IF-related effects.

Several factors likely contribute to these discrep-
ancies. Variations in study population, IF protocols,
duration, caloric intake control, study length, and
body composition changes introduce substantial het-
erogeneity across studies. Among these, the degree
of adipose tissue reduction may be particularly rel-
evant, as some studies reported that greater fat loss
correlated with increases in BDNF levels (Irani et al.,
2024; Catenacci et al., 2016; Keawtep et al., 2024).
This raises the possibility that the observed BDNF
increases may be, at least in part, a consequence of
weight loss rather than a direct effect of the fasting
regimen (Carneiro & Pellerin, 2022; Guo et al., 2023).
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Figure 2: Risk of bias assessment of the included randomized controlled trials using the RoB 2.0 tool.

Moreover, the predominance of female participants
across varying hormonal states may have introduced
a confounding factor. Given that sex hormones mod-
ulate BDNF regulation (Glud et al., 2019; Begliuomini
et al., 2007), this may contribute to heterogeneity and
limit the generalizability of the results.

In addition to these sources of heterogeneity, the
biological significance of the observed BDNF changes
warrants consideration. Peripheral BDNF concentra-
tions in adults typically range widely, with serum lev-
els often in the tens of ng/mL (median values around
20–30 ng/mL) and broad interindividual variability,
whereas plasma levels tend to be lower and more
variable owing to preanalytical and methodological
factors (Naegelin et al., 2018). The BDNF changes
observed across the included RCTs—generally in the
range of 1–5 ng/mL—thus represent relatively small
to moderate shifts when considered against these
background levels, and their clinical relevance re-
mains uncertain. Interpretation is further compli-
cated by (i) heterogeneity in sample matrix and assay
methodology (serum vs. plasma, different ELISA
platforms), which can markedly influence absolute
values, and (ii) the absence of an established mini-
mal clinically important difference for BDNF with re-
spect to cognitive outcomes. These limitations further
challenge the ability to determine whether the ob-
served changes are sufficient to translate into mean-
ingful neurocognitive effects. Consequently, current
evidence linking IF-induced changes in peripheral

BDNF to cognitive outcomes remains indirect and
preliminary.

Cognitive outcomes were assessed in only two
studies. Keawtep et al. (2024) reported global cogni-
tive improvements across all intervention groups, but
these improvements were not specifically attributable
to IF. Bartholomew et al. found no significant cog-
nitive changes. These findings should therefore be
interpreted as preliminary and exploratory, reflect-
ing the paucity of well-designed trials with cognition
as a prespecified primary endpoint. Although pre-
clinical and observational data suggest that elevated
BDNF may support cognitive resilience (Alkurd et
al., 2024), current human evidence is limited. Fu-
ture research should include adequately powered,
randomized trials that incorporate standardized neu-
rocognitive batteries as primary outcomes, ideally
alongside harmonized BDNF assessment, to clarify
whether IF can produce meaningful cognitive benefit.

Secondary metabolic outcomes demonstrated more
consistent trends. Three trials reported significant
reductions in body weight and BMI following IF in-
terventions (Irani et al., 2024; Keawtep et al., 2024;
Harvie et al., 2011), though not all between-group dif-
ferences reached significance. Moreover, even when
statistically significant, the absolute differences were
often modest, raising questions about their clinical
relevance. Improvements in insulin sensitivity were
observed in multiple studies (Harvie et al., 2011;
Bartholomew et al., 2021; Keawtep et al., 2024), con-
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sistent with known metabolic benefits of IF (Polac-
chini et al., 2015). However, lipid profile responses
were inconsistent, contrasting with previous meta-
analyses (Polacchini et al., 2015). Variability in base-
line lipid status, intervention length, and caloric con-
trol may account for these mixed results.

Significant methodological limitations undermine
confidence in these findings. Most studies were small,
single-center trials with heterogeneous designs, and
many did not designate BDNF as a primary endpoint,
limiting statistical power. Additional challenges arise
from variability in BDNF measurement methods (e.g.,
serum vs. plasma, assay differences), which further
complicates interpretation (Dinoff et al., 2016). No-
tably, trials reporting more favorable BDNF changes
had methodological concerns, including small sam-
ple sizes, unclear randomization, and incomplete
outcome reporting. In contrast, the trial with the
lowest risk of bias (Schübel et al., 2018) did not show
significant BDNF changes, underscoring the uncer-
tainty of the positive signals. Overall, confidence in
the evidence is limited by these risks of bias, the high
inconsistency across protocols and populations, and
the indirectness of using peripheral BDNF as a surro-
gate for cognitive outcomes. As a result, the certainty
with which these findings can inform clinical prac-
tice remains low. Due to these important limitations,
no firm clinical recommendations can currently be
made regarding the use of IF for cognitive benefits
in overweight or obese individuals. Well-designed,
adequately powered trials with standardized proto-
cols and comprehensive cognitive assessments are
needed to clarify these relationships.

This review has some limitations that should be
acknowledged. First, although unlikely, the exclusion
of grey literature and unpublished studies may have
resulted in the omission of relevant data, introduc-
ing a potential publication bias. Second, substantial
heterogeneity in study designs, populations, interven-
tions, comparators, and BDNF assessment methods
precluded quantitative synthesis, limiting the ability
to draw definitive conclusions. Finally, as intrinsic to
scoping reviews, this analysis was designed to map
existing evidence rather than formally evaluate the
efficacy of interventions.

Despite these limitations, this review has impor-
tant methodological strengths. The search strategy
was comprehensive, encompassing multiple major
databases with no time restrictions within predefined
eligibility criteria. Study selection, data extraction,
and risk of bias assessment were conducted indepen-
dently by pairs of reviewers using standardized pro-
tocols and validated tools, minimizing selection and
extraction bias. Adherence to PRISMA-ScR guide-
lines further enhances the transparency and repro-

ducibility of this synthesis. Additionally, the inclu-
sion of BDNF as a biomarker provides mechanistic
insight into the potential neurocognitive effects of
IF, representing a key strength that adds biological
plausibility to the clinical outcomes assessed.

Conclusions

This scoping review provides the most comprehen-
sive synthesis to date of studies investigating the
effects of IF on BDNF levels in overweight and obese
adults, highlighting important gaps in the current
knowledge. IF may potentially influence BDNF levels
and, consequently, cognitive outcomes in overweight
and obese individuals; however, the current body of
evidence remains limited, heterogeneous, and incon-
clusive. Further well-designed, adequately powered
studies are needed to clarify the effects of IF on neu-
rotrophic and cognitive outcomes and to determine
its potential role in clinical practice.
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