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ARTICLE INFO ABSTRACT

Keywords: Objective: Emerging evidence suggests that dietary interventions hold promise for promoting cognitive function
Intermittent fasting and mental well-being in aging populations. This systematic review aimed to examine the potential relationship
Cognition

between Time-Restricted Eating (TRE) and Intermittent Fasting (IFA) with cognitive function and mental health
in older adults.

Methods: A thorough exploration was undertaken on electronic databases such as PubMed, Scopus, Web of
Science, Science Direct, and Google Scholar, up to October 2023, following PRISMA standards. The evaluation of
the quality and potential bias in the incorporated articles involved the use of the Newcastle-Ottawa Scale and
Consolidated Standards of Reporting Trials (CONSORT).

Results: From a total of 539 articles initially identified, eight studies met the eligibility criteria for inclusion in this
review. Out of these eight studies, six focused on cognitive function, and 2 focused on mental health. The
reviewed articles encompassed a wide range of population sizes, with the number of older adults studied varying
from 10 to 1357, reflecting a diverse cohort of individuals. Conclusions.

The findings suggest that TRE and IFA may have a positive impact on cognitive function and mental health in this
population. However, additional research is needed to fully comprehend this relationship. Therefore, future
research should specifically examine factors such as the duration and timing of the eating window in TRE, as well
as the physical condition of older adults, to provide a more nuanced understanding of the cognitive and mental

Time restricted feeding
Mental health

Aged

Systematic review

health benefits of TRE and IFA in older adults.

1. Introduction

The global population of older adults is expanding at a rapid pace,
with projections indicating that the number of people aged 60 years or
older will reach 2.1 billion by 2050, more than double the number in
2019 (Nations, 2020). This demographic shift is largely due to advances
in healthcare and living standards that have resulted in increased life
expectancies (Olimid and Olimid, 2019). As the older adult population
expands on a global scale, the maintenance of cognitive function and
mental well-being becomes paramount for promoting healthy aging
(Oschwald et al., 2019, Golja et al., 2020). Cognitive decline and mental
health issues, such as depression and anxiety, can significantly impact an
individual’s quality of life and independence (Prabandari et al., 2020).
Therefore, identifying modifiable lifestyle factors that can preserve
cognitive health and mental well-being is crucial (Song et al., 2022).
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Nutrition is one of the modifiable lifestyle factors that has been
identified as a potential target for interventions in older adults’ cogni-
tive health and mental well-being (Jennings et al., 2020). Adequate
nutrition has been demonstrated to positively influence cognitive
function and mental health (Dominguez et al., 2021). However, un-
healthy dietary patterns, such as a high intake of saturated and trans fats
or a low intake of fruits and vegetables, have been associated with an
increased risk of cognitive decline and mental health problems (Zhou
et al., 2022, Melo et al., 2019).

Time Restricted Eating (TRE) and Intermittent Fasting (IFA) are two
dietary approaches that have gained popularity in recent years due to
their potential health benefits (Soliman, 2022). Time Restricted Eating
(TRE), an approach rooted in the alignment of eating patterns with
circadian rhythms, centers on limiting the span of time during which
food consumption occurs each day and emphasizes the importance of
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when we eat, along with underscoring the intricate interplay between
nutrition and the body’s internal clock within a disciplined time frame
typically ranging from 8 to 12 h (Chaix et al., 2014, Longo and Panda,
2016).

On the other hand, IFA encompasses a spectrum of fasting regimens
with the common thread of cycling between periods of food consump-
tion and periods of calorie restriction or fasting (Mattson et al., 2017,
Dong et al., 2020). These dietary approaches, TRE and IFA, have
demonstrated their efficacy in improving metabolic health by enhancing
factors such as insulin sensitivity, glucose metabolism, and lipid profiles.
Additionally, these approaches have been associated with factors linked
to increased longevity, including improvements in cardiovascular health
and a reduction in the risk of age-related diseases (Moro et al., 2016,
Hwangbo et al., 2020).

Studies have suggested that both IFA and TRE may have beneficial
effects on cognitive function and mental health in older adults (Currenti
et al., 2021a, Currenti et al., 2021c). The mechanisms underlying these
effects are complex and multifaceted, but may involve improvements in
glucose metabolism, inflammation, oxidative stress, and neuroplasticity
(Selvaraji et al., 2022, Jamshed et al., 2019, McAllister et al., 2020).
Both IF and TRE involve periods of fasting, which can lead to a decrease
in insulin resistance and an increase in insulin sensitivity (Halberg et al.,
2005). This can, in turn, improve glucose uptake in the brain, which is
important for preserving cognitive function and minimizing the risk of
cognitive decline (McCall, 2004). Additionally, improved glucose
metabolism may have a protective effect on the brain, lowering the
likelihood of neurodegenerative conditions like Alzheimer’s and Par-
kinson’s (Gonzalez et al., 2022). IFA and TRE may also modulate the gut
microbiome, which has been implicated in brain function and mental
health (Zeb et al., 2020).

Implementing specific dietary patterns emerges as a cost-effective
and accessible yet highly valuable intervention within the realm of
geriatric care (Black and Bowman, 2020). Educating older adults on
tailored diet patterns not only presents a pragmatic and economical
approach but also holds profound significance in fostering their overall
well-being (Bojang and Manchana, 2023). By imparting knowledge
about nutrition tailored to the unique needs of older individuals,
healthcare practitioners can empower them to make informed choices
that positively influence their health. This intervention aligns with the
principle of prevention and holistic care, acknowledging the intrinsic
connection between dietary habits and various facets of health,
including cognitive function (Chen et al., 2019). Thus, advocating for
specific diet patterns stands as a pragmatic and impactful good practice
intervention, embodying a commitment to enhancing the quality of care
for the older adult population.

Aligned with the emphasis on targeted dietary approaches, this
systematic review aims to investigate the potential relationship between
TRE, IFA, and cognitive function and mental health in the older adult
population. By synthesizing findings from multiple studies, the review
seeks to provide a comprehensive understanding of the potential bene-
fits and limitations of TRE and IFA as interventions for preserving
cognitive health and mental well-being in older adults. The practical
implications of these findings extend to healthcare professionals and
older adults contemplating the adoption of TRE or IFA as dietary
strategies.

2. Methodology

In October 2023, we conducted an initial search for this systematic
review across five prominent databases, namely PubMed, Google
Scholar, Science Direct, Web of Science, and Scopus. Our search strategy
involved using the keywords “Time-Restricted Eating,” “Time-Restricted
Feeding,” “Intermittent Fasting,” “older adults,” “cognitive function,”
and “mental health” (Table 1). No restrictions were placed on the pub-
lication year of the articles to expand the search results. Subsequently,
Following that, the acquired results were imported into an information

»
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Table 1
Database search terms used in the systematic review.

Search terms

Intervention  “Intermittent Fasting” OR “Time-Restricted Eating” OR “Time-
Restricted Feeding” OR “Fasting”

Outcome “Cognition” OR “cognitive function” OR “cognitive impairment” OR
“mental health” OR “depression” OR “stress” OR “anxiety” OR
“mental well-being”

Population “older adults” OR “older people” OR “older age” OR “aged” OR

“elderly”

management program, specifically Endnote, to facilitate effective or-
ganization and referencing. Additionally, we manually reviewed data-
sets and other relevant sources to identify a larger number of articles
related to our study.

2.1. Inclusion and exclusion criteria

Inclusion criteria for selecting the articles were as follows: Studies
investigating the relationship between TRE and IFA on Cognitive
Function and Mental Health of older adults were included. Cognitive
function refers to a broad range of mental processes that encompass
memory, attention, executive functions, and overall cognitive abilities,
including both healthy cognition and cognitive impairment. Mental
health, in this context, includes psychological well-being, emotional
health, and the presence or absence of conditions such as depression,
anxiety, and other mental health disorders commonly associated with
older adults. Additionally, only studies providing full access to the entire
text were considered for inclusion. Furthermore, research carried out on
human participants in the old age period, defined as individuals aged 60
years or older (or, if the age range did not start from 60, studies with an
average participant age of 60 years or above were also eligible), were
included. Moreover, study design, including RCT, cross-sectional,
cohort, and longitudinal studies, were included. Regarding fasting pe-
riods, studies reporting various fasting durations and patterns, such as
14-18 h of fasting per day, 8-10 h TRE compared to no time restriction,
or fewer hours of TRE, were considered. Finally, studies published in
English were considered for inclusion. Conversely, studies categorized
as review studies, replication studies, or those written in a language
different from English were excluded from the review according to the
exclusion criteria.

2.2. Study selection

The selection of studies for this research adhered to the guidelines
established by the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) (Page et al., 2021). Duplicate studies sourced
from various search databases were excluded from this study to ensure
the inclusion of only unique and relevant articles. Initial screening
involved examining the titles and abstracts of the articles to assess their
compatibility with the inclusion criteria. Subsequently, the entire text of
the articles was reviewed, and irrelevant studies were excluded based on
the predetermined inclusion and exclusion criteria. In order to mitigate
potential bias, two independent researchers carried out all stages of data
analysis and extraction. In the event of any disagreements between the
researchers, a third reviewer was consulted to ensure the accuracy and
consistency of the results.

2.3. Quality assessment and risk of bias

Two authors independently assessed the quality of the studies using a
modified version of the Newcastle-Ottawa Scale (NOS) for cohort studies
(Peterson et al., 2011). Recognizing the inclusion of cross-sectional
studies in our systematic review, we adapted the assessment criteria to
align with the unique characteristics of this study design. This adapta-
tion aligns with a precedent established by previous research
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(Brandenberger et al., 2019) to ensure the appropriateness of the quality
assessment for each study type. The modified NOS comprised six items,
categorized into three dimensions: Selection, Comparability, and
Outcome. Each item had predefined response options, and we utilized a
star system. A maximum of one star was assigned for each Selection and
Outcome item, while a maximum of two stars were awarded for the
Comparability item to identify high-quality studies.

At the same time, for clinical trial studies, the Consolidated Stan-
dards of Reporting Trials (CONSORT) tool was employed (Cuschieri,
2019). The CONSORT tool provides a structured framework to evaluate
the quality of reporting in randomized controlled trials. By examining
the various components of the CONSORT checklist, encompassing vital
aspects such as trial design, participant enrollment, interventions,
outcome assessments, statistical analyses, and the presentation of re-
sults, the rigor and transparency of trial studies can be systematically
gauged.

2.4. Data extraction

Two scholars (S. Sh and K.B) performed data extraction using a
predefined checklist that encompassed diverse factors, including the
primary author’s identity, the year of publication, study site, sample
size, age group of the participants, examination instruments used to
assess Time Restricted Eating and Intermittent Fasting, assessment tools

5 studies from
= Databases/Registers (n = 539)
o (PubMed: 307, Science Direct:
= 204, web of science: 7, google
§ scholar: 9, Scopus: 12)
A4
studies screened
(n=501)
A4
studies sought for full-text
= retrieval
£ (n=14)
(=
]
5
n v
studies assessed for eligibility
(n=14)
\4
° Lo . )
(7] Studies included in review
°
3| | n=9)
o
£
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employed to evaluate cognitive performance, as well as a summary of
the notable findings. Due to the considerable heterogeneity among the
differing definitions and measures of TRE and IFA, cognitive outcomes
evaluated, and methods of analysis used, a meta-analysis was considered
unsuitable for deriving significant conclusions, in accordance with
Section 9 of the Cochrane handbook’s recommendations. Therefore, a
narrative synthesis method was employed to analyze and interpret the
data extracted from the selected studies, with the findings presented in a
descriptive and comprehensive manner. This approach allowed for a
thorough examination of the available evidence while also acknowl-
edging the limitations of the studies and the heterogeneity of the data.
We gathered and organized the effect size of each study separately,
focusing on their results related to cognitive performance and mental
health. Then, we created a visual representation of these effects using
Stata 17 software, presenting them in a forest plot.

2.5. Ethical compliance

This systematic review was based on publicly available anonymized
data and is therefore exempt from ethical compliance.

3. Results

This systematic review aimed to comprehensively evaluate the

Records removed before
screening:
Duplicate references
removed (n = 38)

studies excluded based on title
and abstract
(n =487)

studies not retrieved
(n=0)

Reports excluded (n = 6):
Wrong outcomes (n = 2)
Wrong population (n = 4)

Fig. 1. The flowchart on the stages of including the studies in the systematic review (PRISMA 2020). Fig. 1. PRISMA flowchart illustrating the search and selection
process for the systematic review examining Effect of Time-Restricted Eating and Intermittent Fasting on Cognitive Function and Mental Health in older adults. A
total of 539 articles were identified and managed through the Endnote software, with 38 articles being removed due to duplication. After reviewing the titles and
abstracts, 487 articles were excluded based on inclusion and exclusion criteria, leaving 14 studies for full review. Six articles were eliminated during the full review

stage based on the inclusion and exclusion criteria.
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relationship between TRE and IFA on Cognitive Function and Mental
Health of older adults, while adhering to the guidelines outlined in the
PRISMA guidelines. A preliminary identification and management of
539 articles were undertaken using the Endnote software, wherein 38
articles were subsequently excluded during the selection stage due to
duplication. Subsequently, the titles and abstracts of the remaining ar-
ticles underwent scrutiny in accordance with the established inclusion
and exclusion criteria, resulting in the exclusion of 487 articles from the
review. The full review stage involved the evaluation of 14 articles, with
6 studies being excluded based on the inclusion and exclusion criteria.
After the selection process, a comprehensive evaluation was conducted
on a total of 8 articles that met the eligibility criteria for the final stage.
The PRISMA flowchart, depicted in Fig. 1, outlines the search and se-
lection procedures, and detailed information about the included 8 arti-
cles is presented in Table 2.

Geographically, the included studies displayed variation in their
origin; three emanated from Malaysia, two from Italy, with one origi-
nating from the United States, Tunisia, and China respectively.

Table 2
Summary of characteristics of included studies in the systematic review.
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The total number of participants across these 8 studies ranges from
10 to 1572, resulting in a combined total of 4006 participants. Among
these studies, two examined mental health using assessments such as the
Perceived Stress Scale, Center for the Epidemiological Studies of
Depression Short Form, Geriatric Depression Scale-15, and Beck
Depression Inventory-II. The remaining six studies focused on cognitive
performance, employing measures such as the Mini Mental State Ex-
amination, Neurotrack digital cognitive battery, Montreal Cognitive
Assessment (MoCA), Rey Auditory Verbal Learning Test, Digit Span Test,
Digit Symbol and Short Portable Mental Status Questionnaire (SPMSQ).

3.1. Quality assessment

Out of the pool of 5 observational studies subjected to assessment
using the NOS tool for quality evaluation, the entirety of these studies
achieved commendable scores of 7 or above, reflecting an elevated level
of quality ranging from medium to high. Regarding the 3 studies that
underwent evaluation through the CONSORT tool, each of these studies

study

participants

Design

Time Restricted Feeding Defined/
Intervention

cognitive function Outcome
Measures

Results

Anton et al.
(2019), USA

Currenti et al.
(2021a,b),
Italy*

Currenti et al.
(2021a,b),
Italy

Choon Ooi
et al.
(2020),
Malaysia

Ooi et al.
(2022),
Malaysia

Boujelbane
et al.
(2022),
Tunisia

Li et al.
(2023),
China

Hussin et al.
(2013),
Malaysia

N =10, Age > 65,
Mean age =77.1,6
women and 4 men

N = 1572, Mean
age = 46.5, 660
men and 912
women

N = 883, Mean
age =65 (S.D =
9.6), 382 men and
501 women

N = 99, mean age
= 68.66 (S.D =
5.08), 53 men and
46 women

N = 99, mean age
= 68.66 (S.D =
5.08), 53 men and
46 women

N = 58, Mean age
=62.9,S.D =39

N = 1353, Mean
age: 73.38 £ 6.16
years, 563 men
and 790 women

N = 31 men, Mean
age: 59.7, SD: 6.3

Pilot trial study

Cross-sectional
study

Observational
study

Cohort study

Cohort study

Experimental
design

Cross-sectional
study

Randomized
controlled trial
(RCT)

Participants fasted for 16 h per day
(target range: 14-18 h) for four
weeks, with adherence to the study
intervention measured using food
diaries. Compliance was defined as
fasting between 14 and 18 h per day
during weeks 2-4.

Food frequency questionnaires: 8-h
TRF vs. no time restriction

Food frequency questionnaires: 10-h
TREF vs. less than 10 h TRF

Intermittent Fasting Grouping:
regularly practicing IF, irregularly
practicing IF, or not practicing IF

Intermittent Fasting Grouping:
regularly practicing IF, irregularly
practicing IF, or not practicing IF

Participants assessed 2 weeks before
Ramadan (non-fasting condition) and
during the fourth week of Ramadan
(fasting condition). During Ramadan,
participants in the active group
continued to train in a fasted state at
the same time as before Ramadan,
while the control group did not
perform any physical training
program.

10-h TRE vs. less than 10 h TRE

Calorie-restricted dietary regime with
intermittent fasting during a 3-month
period

The Montreal Cognitive Assessment
(MoCA) was administered at
baseline assessments and the week
four follow-up.

Mental health status assessed using
Pittsburgh Sleep Quality Index,
Perceived Stress Scale, and CES-D-10

Short Portable Mental Status
Questionnaire (SPMSQ)

The Malay version of the Mini
Mental State Examination, Montreal
Cognitive Assessment, Rey Auditory
Verbal Learning Test, Digit Span
Test, and Digit Symbol were
administered at baseline and again
36 months later.

The Mini Mental Examination State,
Montreal Cognitive Assessment, Rey
Auditory Verbal Learning Test, Digit
Span Test, and Digit Symbol were
administered at baseline and again
36 months later.

The Neurotrack digital cognitive
battery was administered two weeks
prior to Ramadan and during the
fourth week of Ramadan’s fast.

Chinese-version of Mini Mental State
Examination

The Beck Depression Inventory-1I
and Geriatric Depression Scale-15
were measured at baseline, as well as
at weeks 6 and 12 of the study.

No Significant changes in cognitive
function and health-related quality
of life observed.

Individuals practicing TRF were less
likely to exhibit signs of mental
health distress, especially in those
older than 70 years.

Adherence to TRF associated with a
reduced likelihood of cognitive
impairment.

More individuals in the regularly
practicing IF group reverted to
successful aging with no cognitive
impairment and diseases compared
to irregular and non-practicing IF
groups.

IF practice was associated with
improved cognitive function. Partial
mediation observed through higher
SOD activity, lower DNA damage,
lower CRP levels, and higher HDL-
cholesterol levels..

Physically active individuals
showed improvement in executive
function, attention, inhibition,
associative memory, and
recognition memory during
Ramadan, while sedentary
individuals experienced a decline in
associative learning performance.

TRE was associated with a higher
prevalence of cognitive impairment
in the domains of orientation to
place and attention/calculation.
Significant decreases in tension,
anger, confusion, and total mood
disturbance were observed in
participants in the fasting group
compared to the control group. No
significant changes in mean
depression scores were noted.

Note: The study marked with an asterisk (*) included participants under 60 years old; however, it separately analyzed the age group of 70 years and above, which aligns
with our research focus on older adults.
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demonstrated low, medium, and high levels of quality (Table 3).

3.2. Cognitive function

Out of the six studies examining cognition outcomes, only one study
did not find a significant association between TRE and IFA with cogni-
tive function in older adults (Fig. 2).

3.2.1. Cross-sectional studies

Currenti et al. (2021a,b) discovered that individuals who maintained
a 10-hour TRE regimen exhibited a reduced likelihood of experiencing
cognitive impairment, as evidenced by an odds ratio (OR) of 0.28 and a
95 % confidence interval (CI) ranging from 0.07 to 0.90 (Currenti et al.,
2021b). This association remained robust even after adjusting for
baseline characteristics through multivariate logistic regression anal-
ysis. The adjustment incorporated various factors, including age,
gender, marital status, educational and occupational background,
smoking, and alcohol consumption patterns. It also took into account
levels of physical activity.

Furthermore, Li et al. (2023) reported that a 10-hour TRE was
associated with impairment in orientation to place and attention/
calculation. After adjusting for covariates, including age, male gender,
BMI, Instrumental Activities of Daily Living (IADL), illiteracy, widow-
hood, living alone, farming occupation, smoking and drinking habits,
night-time feeding, International Physical Activity Questionnaire
(IPAQ) score, type-2 diabetes, hypertension, dyslipidemia, stroke, heart
disease, and cancer, The study revealed that TRE had a negative impact
on the “Orientation to place” (P < 0.001) and “Attention/calculation”
(P < 0.001) functions within six cognitive domains.. The analysis also
pointed out that older age, hypertension, and stroke were positively
associated with participation in the TRE group. Moreover, the results
indicated that TRE was negatively related to the Mini-Mental State Ex-
amination (MMSE) score (P < 0.001) in addition to the specific cognitive
functions mentioned earlier (Li et al., 2023).

3.2.2. Cohort studies

In the study by Ooi et al. (2020), individuals with mild cognitive
Impairment practicing IFA demonstrated enhanced cognitive function
and a more successful aging process. Specifically, the mean Mini-Mental
State Examination (MMSE) scores were significantly higher in both the
regularly practicing IF group (19.59 + 2.05 vs. 24.05 £ 3.25) and the
irregularly practicing IFA group (18.60 + 2.38 vs. 22.40 + 3.38)
compared to the mean MMSE score in the non-fasting group over time
(18.73 £ 1.48 vs. 16.33 + 4.11). In terms of the Montreal Cognitive
Assessment (MoCA), the research revealed that the group practicing
regular IFA (16.82 + 4.10 vs. 19.43 + 4.45) and the group with irreg-
ular IFA practices (15.84 + 2.73 vs. 19.00 + 2.04) achieved significantly
higher scores compared to the non-IFA group across the observation
period (Ooi et al., 2020).

Ooi et al. (2022) reported an association between IFA and improved
cognitive function in older adults with mild cognitive impairment. When
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comparing the regular-IFA and n-IFA groups, the analysis shows That
the practice of intermittent fasting was correlated with a reduced
Malondialdehyde (MDA) level [b = 49.19, t(87) = 10.29, p= <0.001],
higher Superoxide Dismutase (SOD) activity [b = -38.91, t(87) = -6.84,
p=<0.001], lower percentage of DNA in tail [b = 8.19, t(87) = 11.36,
p=<0.001], and lower CRP level [b =1.39, t(87) = 13.01, p=< 0.001).
Furthermore, the mediating influence of reduced DNA damage, lower
CRP levels, and higher levels of high-density lipoprotein (HDL) on
cognitive function suggests potential pathways through which inter-
mittent fasting may exert its cognitive benefits (Ooi et al., 2022).

3.2.3. Experimental studies

Boujelbane et al. (2022) observed that physically active individuals
who underwent four weeks of fasting exhibited improved cognitive
performance, while sedentary individuals experienced a decline in
cognitive abilities. During Ramadan (fasting period), the physically
active group showed significant enhancements in executive function (p
= 0.035), attention (p = 0.005), inhibition (p = 0.02), associative
memory (p = 0.041), and recognition memory (p = 0.025). In contrast,
the sedentary group experienced a decrease in associative learning
performance (p = 0.041), Meanwhile the other cognitive domains
showed no changes throughout fasting period (Boujelbane et al., 2022).

Anton et al. (2019) conducted a pilot trial study, where the associ-
ation between TRE with cognitive function was explored. Results indi-
cated that TRE and IFA were not significantly associated with cognitive
function in older adults (Anton et al., 2019).

3.3. Mental health

3.3.1. Cross-sectional study

Based on the findings of Currenti et al. (2021a,b), it was observed
that older individuals (aged 70 years and above) who adhered to an 8-
hour TRE regimen exhibited a lower likelihood of experiencing symp-
toms associated with mental health distress [OR = 0.14, CI: 0.03-0.65].
However, it is noteworthy that, while the initial model revealed a
negative correlation between TRE and indicators of psychological
distress (Odds Ratio [OR] = 0.65, 95 % Confidence Interval [CI]:
0.44-0.95), subsequent analyses, incorporating adjustments for poten-
tial confounding variables across the entire study cohort (n = 1,572),
failed to identify any significant associations (Currenti et al., 2021d).

3.3.2. Experimental study

A study by Hussin et al. (2013) indicated significant reductions in
tension, anger, confusion, and overall mood disturbance, as well as
improvements in vigor among participants in the FCR (Fasting and
Calorie Restriction) group compared to the control group. However,
there was no statistically significant change in depression scores [OR =
0.11, CI: —0.30 — 0.52] (Hussin et al., 2013).

Table3
Quality Assessment of Included Studies: Observational Studies (NOS) and Randomized Controlled Trials (CONSORT).
Study Selection Comparability =~ Outcome Score/
Total
Item 1 Item 2 Item 3 Item 4 Item 3 Item 4 Item 5 Item 6 o
Li et al. (2023) - 7/10
Currenti et al. (2021a,b) * * * * * — 7/10
Currenti et al. (2021a,b) * * * * * * — 7/10
Choon Ooi et al. (2020) * * i * * * 8/10
Ooi et al. (2022), * * * * * * 7/10
CONSORT Random Sequence Allocation Concealment Blinding Incomplete Selective Total Quality
Generation Outcome Reporting
Anton et al. (2019) No No Yes No No Low
Boujelbane et al. (2022)  Unclear No Yes No No Medium
Hussin et al. (2013) Yes Yes Yes No No High
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Study Year Outcome

currenti et al 2021 cognition e
Anton et al 2019 cognition

lietal 2023 cognition >

Ooi et al 2020 cognition

Boujelbane et al 2022 cognition

Hussin et al 2013 mental health—#———

currenti et al 2021 mental health
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Effect (95% Cl)

0.28 (0.07, 0.90)

— 1.09 (0.94, 1.25)

0.12 (0.08, 0.18)

R 4

2.67 (1.94, 3.44)

- 1.39 (1.30, 1.49)

0.15 (-0.03, 0.66)

E 3

1.96 (1.23, 2.68)

Fig. 2. Associations between TRF/IF and cognitive function and mental health. The vertical line represents the null effect.

4. Discussion

The primary objective of this systematic review was to investigate
the relationship between TRE and IFA and their potential impact on
cognition and mental health in older adults, specifically targeting in-
dividuals aged 60 years and older. To our knowledge, this systematic
review represents the first comprehensive exploration within this spe-
cific age group. Recent studies have delved into the association between
TRE, cognitive function, and mental health in older adults, yielding
somewhat mixed results. While our findings suggest a relationship be-
tween TRE and IFA practices and cognitive function and mental health
among older adults, it is important to acknowledge the complexity of
this relationship. Various factors, including the duration and timing of
the eating window and the physical condition of older adults, or even
specific subgroups like those aged 70 years and older, can influence the
outcomes.

The systematic review encompasses a range of study designs, each
offering unique insights into the effects of fasting interventions on
cognitive function and mental health in older adults. Cross-sectional
studies revealed that individuals practicing TRE were less likely to
exhibit signs of mental health distress, particularly those aged over 70
years. Experimental designs provided preliminary evidence regarding
the feasibility and potential efficacy of fasting interventions. Cohort
studies tracked participants over time and found that individuals regu-
larly practicing IFA were more likely to revert to successful aging with
no cognitive impairment compared to those with irregular or no IFA
practice.

Consistent with these findings, a review study has highlighted the
potential of IFA in reducing depression scores within the general

population, albeit without significant effects on anxiety or mood
(Fernandez-Rodriguez et al., 2022). In another review study, pre-
liminary indications propose that TRE exhibits potential for eliciting
neuroprotective effects on cognitive function and mitigating neuro-
inflammatory markers linked to Alzheimer’s disease in human subjects
(Ezzati and Pak, 2022).

The outcomes of TRE in humans appear to be contingent on the
temporal placement of the eating window, rather than solely on the
duration of fasting (Carlson et al., 2007, Gill and Panda, 2015, Stote
et al., 2007, Tinsley et al., 2017). In point of fact, investigations have
demonstrated that constraining dietary intake to the first half of the day
(omitting dinner) has been associated with reductions in adiposity,
fasting glucose, insulin resistance, hyperlipidemia, and inflammation
(Moro et al., 2016, Gill and Panda, 2015) which are factors that have
been lincked to cognitive function (Ma et al., 2015, Tangestani Fard and
Stough, 2019).

Zeb and colleagues have shown that time-restricted eating has the
potential to influence the composition of the gut microbiota and increase
its relative abundance, which can influence the host’s metabolic status
and nutritional well-being (Zeb et al., 2020). The imbalance of gut
microbiota has been linked to various diseases related to inflammation,
the immune system, and the nervous system through the microbiome-
brain axis communication pathway (Salvucci, 2019). This pathway is
also known to affect brain development and function (Ceppa et al.,
2019).

A wealth of scientific research has highlighted the potential of IFA to
promote improvements in synaptic plasticity, neurogenesis, and neu-
roprotection, particularly through the upregulation of brain-derived
neurotrophic factor (BDNF) (Kaptan et al., 2015, Fusco and Pani,
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2013). Notably,

BDNF has been identified as a significant modulator of neural pre-
cursor cells (NPCs) situated within the dentate gyrus of the hippocam-
pus, playing a crucial role in the generation of newly-formed neurons
that integrate into the hippocampal circuitry. The hippocampus is a
region of the brain that is crucial for learning and memory, and spatial
pattern separation is a fundamental aspect of these cognitive processes
(Marosi and Mattson, 2014, Mattson et al., 2001, Vivar and Van Praag,
2013). The involvement of BDNF in the regulation of hippocampal
neurogenesis underscores its potential as a promising therapeutic target
for the treatment of various neurological and neuropsychiatric disorders
that are associated with impaired cognitive function and synaptic
plasticity.

Aging is associated with a gradual diminution of synaptic connec-
tions in specific regions of the human brain, leading to impaired Inter-
neuronal communication, increased inflammation, and oxidative stress
(Johnson and Johnson, 2015). The demonstrated effect of IFA involves
augmenting neuronal resilience to excitotoxic stress, averting learning
deficits attributed to hippocampal cell demise, stimulate neurogenesis,
and increase the expression of synaptic proteins that regulate calcium
homeostasis (Qiu et al., 2012, Arumugam et al., 2010). IFA may also
exert neuroprotective effects by improving mitochondrial respiratory
function through the upregulation of PGCla, which contributes to
mitochondrial biogenesis and detoxification (Cerqueira et al., 2012,
Liang and Ward, 2006). The modulation of nitric oxide (NO) expression,
facilitated by this upregulation, manifests antioxidant and protective
properties within the endothelium, potentially preserving the micro-
vasculature of the brain (Borniquel et al., 2006).

Notably, investigations into time-restricted eating protocols have
yielded intriguing results, unveiling a reduction in the production of
reactive oxygen species (ROS) and an enhancement in endothelial
function (Headland et al., 2018). Additionally, these protocols seem to
lead to a decline in the levels of pro-inflammatory cytokines like TNFa,
IL-1B, and IL-6 (Arumugam et al., 2010). The therapeutic potential of
such observations is particularly interesting in the context of neurode-
generative diseases, where the accelerated aging-associated changes
prompt consideration of interventions like intermittent fasting (Longo
and Mattson, 2014).

The reviewed studies exhibit notable heterogeneity not only in the
fasting interventions employed but also in the methodologies used to
investigate their impact on cognitive function and mental health in older
adults. These methodologies include cross-sectional studies, experi-
mental designs, cohort studies, and pilot trials. While some studies
focused on TRE with varying daily fasting durations, others explored IFA
in different forms, such as regular, irregular, or no practice of IFA.
Additionally, there were variations in the fasting periods within TRE,
ranging from 8 to 16 h per day, and the choice of outcome measures,
including cognitive function and mental health indicators. This vari-
ability in fasting protocols and measures may contribute to the observed
differences in study outcomes. These methodological differences pose
several limitations. First, the lack of standardized definitions and pro-
tocols for TRE and IFA makes it challenging to compare findings across
studies accurately. Second, the diverse outcome measures used across
studies may hinder the synthesis of results and limit the generalizability
of findings. Third, variations in participant characteristics, such as age,
gender, and health status, further complicate the interpretation of re-
sults. Therefore, future research efforts should aim to establish stan-
dardized protocols for TRE and IFA interventions and utilize consistent
outcome measures to facilitate better comparability and synthesis of
findings in this field.

One noteworthy limitation observed across the reviewed studies
pertains to the relatively small sample sizes within two trial studies. This
factor has the potential to compromise the statistical power and,
consequently, the generalizability of their findings. Furthermore, a
common constraint shared by both these studies lies in the relatively
abbreviated duration of the interventions. The short-term nature of
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these interventions might hinder the comprehensive exploration of their
longer-term impacts. Additionally, a distinct limitation across several
studies in this review is the utilization of self-reported Intermittent
Fasting (IFA) practices. The reliance on self-reporting introduces the
possibility of bias, thereby warranting cautious interpretation of the
reported associations.

A potential limitation of this systematic review is the restricted scope
of the included studies to those published in English, resulting in the
possibility of overlooking relevant studies in other languages. Addi-
tionally, the omission of unpublished studies and gray literature might
impact the comprehensiveness of the findings. Moreover, the reliance on
the available data within the included studies might constrain a more
nuanced analysis of the heterogeneous effects of TRE across different
populations.

While this systematic review provides valuable insights into the
relationship between TRE and IFA with cognitive function and mental
health in older adults, several avenues for future research warrant
exploration. Firstly, addressing the limitation of small sample sizes in
certain trial studies is crucial. Future investigations should prioritize
larger, more diverse participant groups to enhance statistical power and
strengthen the generalizability of findings. Additionally, extending the
duration of fasting interventions beyond short-term assessments could
shed light on the longer-term impacts and sustainability of TRE and IF
practices in older populations.

5. Conclusion

This systematic review suggests that Time-Restricted Eating (TRE)
and Intermittent Fasting (IFA) hold promise for enhancing cognitive
function and mental health in older adults. However, the limited number
of randomized controlled trials (RCTs) in the current literature warrants
cautious interpretation of the findings. Future research should focus on
conducting rigorous RCTs to elucidate the effects of TRE and IFA,
explore optimal feeding window durations, and investigate potential
risks and side effects. These endeavors are vital for developing targeted
dietary interventions to promote cognitive health and mental well-being
in older adults.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Author contributions

SS conceptualized and designed the systematic review. SS and KB
conducted the database searches, abstract, full-text screening, and data
extraction. SS conducted the narrative synthesis and MR reviewed the
data extraction and narrative synthesis results. The first draft of the
manuscript was written by SS, KB and FR. All authors commented on the
manuscript and read and approved the final manuscript.

CRediT authorship contribution statement

Sina Sharifi: Writing — review & editing, Writing — original draft,
Visualization, Software, Methodology, Conceptualization. Fatemeh
Rostami: Writing — review & editing. Kimia Babaei Khorzoughi:
Writing — review & editing, Writing — original draft, Methodology.
Mahmoud Rahmati: Writing — review & editing, Writing — original
draft, Investigation.

Declaration of competing interest
The authors declare that they have no known competing financial

interests or personal relationships that could have appeared to influence
the work reported in this paper.



S. Sharifi et dl.
Data availability

No data was used for the research described in the article.
Acknowledgements

We acknowledge the Student Research Committee of Kermanshah
University of Medical Sciences for its assistance, in support of this
research.

References

Anton, S.D., Lee, S.A., Donahoo, W.T., McLaren, C., Manini, T., Leeuwenburgh, C.,
Pahor, M., 2019. The effects of time restricted feeding on overweight, older adults: a
pilot study. Nutrients 11, 1500.

Arumugam, T.V., Phillips, T.M., Cheng, A., Morrell, C.H., Mattson, M.P., Wan, R., 2010.
Age and energy intake interact to modify cell stress pathways and stroke outcome.
Ann. Neurol. 67, 41-52.

Black, M., Bowman, M., 2020. Nutrition and healthy aging. Clin. Geriatr. Med. 36,
655-669.

Bojang, K.P., Manchana, V., 2023. Nutrition and healthy aging: a review. Curr. Nutrit.
Rep. 1-7.

Borniquel, S., Valle, 1., Cadenas, S., Lamas, S., Monsalve, M., Borniquel, S., Valle, I.,
Cadenas, S., Lamas, S., Monsalve, M., 2006. Nitric oxide regulates mitochondrial
oxidative stress protection via the transcriptional coactivator PGC-1a. FASEB J. 20,
1889-1891.

Boujelbane, M.A., Trabelsi, K., Jahrami, H.A., Masmoudi, L., Ammar, A., Khacharem, A.,
Boukhris, O., Puce, L., Garbarino, S., Scoditti, E., Khanfir, S., Msaad, A., Msaad, A.,
Akrout, S., Hakim, A., Bragazzi, N.L., Bryk, K., Glenn, J.M., Chtourou, H., 2022.
Time-restricted feeding and cognitive function in sedentary and physically active
elderly individuals: Ramadan diurnal intermittent fasting as a model. Front. Nutrit.
9.

Brandenberger, J., Tylleskér, T., Sontag, K., Peterhans, B., Ritz, N., 2019. A systematic
literature review of reported challenges in health care delivery to migrants and
refugees in high-income countries-the 3C model. BMC Public Health 19, 1-11.

Carlson, O., Martin, B., Stote, K.S., Golden, E., Maudsley, S., Najjar, S.S., Ferrucci, L.,
Ingram, D.K., Longo, D.L., Rumpler, W.V., 2007. Impact of reduced meal frequency
without caloric restriction on glucose regulation in healthy, normal-weight middle-
aged men and women. Metabolism 56, 1729-1734.

Ceppa, F., Mancini, A., Tuohy, K., 2019. Current evidence linking diet to gut microbiota
and brain development and function. Int. J. Food Sci. Nutr. 70, 1-19.

Cerqueira, F.M., Cunha, F.M., Laurindo, F.R., Kowaltowski, A.J., 2012. Calorie restriction
increases cerebral mitochondrial respiratory capacity in a NOe-mediated
mechanism: impact on neuronal survival. Free Radic. Biol. Med. 52, 1236-1241.

Chaix, A., Zarrinpar, A., Miu, P., Panda, S., 2014. Time-restricted feeding is a
preventative and therapeutic intervention against diverse nutritional challenges. Cell
Metab. 20, 991-1005.

Chen, X., Maguire, B., Brodaty, H., O’Leary, F., 2019. Dietary patterns and cognitive
health in older adults: a systematic review. J. Alzheimers Dis. 67, 583-619.

Currenti, W., Godos, J., Castellano, S., Caruso, G., Ferri, R., Caraci, F., Grosso, G.,
Galvano, F., 2021. Time-restricted feeding is associated with mental health in elderly
Italian adults. Chronobiol. Int. 38, 1507-1516.

Currenti, W., Godos, J., Castellano, S., Caruso, G., Ferri, R., Caraci, F., Grosso, G.,
Galvano, F., 2021a. Association between time restricted feeding and cognitive status
in older Italian adults. Nutrients 13, 191.

Currenti, W., Godos, J., Castellano, S., Caruso, G., Ferri, R., Caraci, F., Grosso, G.,
Galvano, F., 2021b. Association between time restricted feeding and cognitive status
in older Italian adults. Nutrients 13.

Cuschieri, S., 2019. The CONSORT statement. Saudi J. Anaesth. 13, S27.

Dominguez, L.J., Veronese, N., Vernuccio, L., Catanese, G., Inzerillo, F., Salemi, G.,
Barbagallo, M., 2021. Nutrition, physical activity, and other lifestyle factors in the
prevention of cognitive decline and dementia. Nutrients 13, 4080.

Dong, T.A., Sandesara, P.B., Dhindsa, D.S., Mehta, A., Arneson, L.C., Dollar, A.L.,
Taub, P.R., Sperling, L.S., 2020. Intermittent fasting: a heart healthy dietary pattern?
Am. J. Med. 133, 901-907.

Ezzati, A., Pak, V.M., 2022. The effects of time-restricted eating on sleep, cognitive
decline, and Alzheimer’s disease. Exp. Gerontol. 112033.

Fernandez-Rodriguez, R., Martinez-Vizcaino, V., Mesas, A.E., Notario-Pacheco, B.,
Medrano, M., Heilbronn, L.K., 2022. Does intermittent fasting impact mental
disorders? A systematic review with meta-analysis. Crit. Rev. Food Sci. Nutr. 1-16.

Fusco, S., Pani, G., 2013. Brain response to calorie restriction. Cell. Mol. Life Sci. 70,
3157-3170.

Gill, S., Panda, S., 2015. A smartphone app reveals erratic diurnal eating patterns in
humans that can be modulated for health benefits. Cell Metab. 22, 789-798.

Golja, K., Daugherty, A.M., Kavcic, V., 2020. Cognitive reserve and depression predict
subjective reports of successful aging. Arch. Gerontol. Geriatr. 90, 104137.

Gonzélez, A., Calfio, C., Churruca, M., Maccioni, R.B., 2022. Glucose metabolism and AD:
evidence for a potential diabetes type 3. Alzheimers Res. Ther. 14, 56.

Halberg, N., Henriksen, M., Soderhamn, N., Stallknecht, B., Ploug, T., Schjerling, P.,
Dela, F., 2005. Effect of intermittent fasting and refeeding on insulin action in
healthy men. J. Appl. Physiol.

Preventive Medicine Reports 42 (2024) 102757

Headland, M.L., Clifton, P.M., Keogh, J.B., 2018. Effect of intermittent energy restriction
on flow mediated dilatation, a measure of endothelial function: a short report. Int. J.
Environ. Res. Public Health 15, 1166.

Hussin, N., Shahar, S., Teng, N., Ngah, W., Das, S., 2013. Efficacy of fasting and calorie
restriction (FCR) on mood and depression among ageing men. J. Nutr. Health Aging
17, 674-680.

Hwangbo, D.-S., Lee, H.-Y., Abozaid, L.S., Min, K.-J., 2020. Mechanisms of lifespan
regulation by calorie restriction and intermittent fasting in model organisms.
Nutrients 12, 1194.

Jamshed, H., Beyl, R.A., Della Manna, D.L., Yang, E.S., Ravussin, E., Peterson, C.M.,
2019. Early time-restricted feeding improves 24-hour glucose levels and affects
markers of the circadian clock, aging, and autophagy in humans. Nutrients 11, 1234.

Jennings, A., Cunnane, S.C., Minihane, A.M., 2020. Can nutrition support healthy
cognitive ageing and reduce dementia risk? BMJ 369.

Johnson, D.A., Johnson, J.A., 2015. Nrf2—a therapeutic target for the treatment of
neurodegenerative diseases. Free Radic. Biol. Med. 88, 253-267.

Kaptan, Z., Akgun-Dar, K., Kapucu, A., Dedeakayogullari, H., Batu, S., Uzum, G., 2015.
Long term consequences on spatial learning-memory of low-calorie diet during
adolescence in female rats; hippocampal and prefrontal cortex BDNF level,
expression of NeuN and cell proliferation in dentate gyrus. Brain Res. 1618,
194-204.

Li, J,, Li, R., Lian, X., Han, P., Liu, Y., Liu, C., Wang, B., Xu, C., Wang, F., Wang, J., 2023.
Time restricted feeding is associated with poor performance in specific cognitive
domains of Suburb-Dwelling older Chinese. Sci. Rep. 13, 387.

Liang, H. & Ward, W. F. 2006. PGC-1a: a key regulator of energy metabolism. Adv.
Physiol. Educat.

Longo, V.D., Mattson, M.P., 2014. Fasting: molecular mechanisms and clinical
applications. Cell Metab. 19, 181-192.

Longo, V.D., Panda, S., 2016. Fasting, circadian rhythms, and time-restricted feeding in
healthy lifespan. Cell Metab. 23, 1048-1059.

Ma, L., Wang, J., Li, Y., 2015. Insulin resistance and cognitive dysfunction. Clin. Chim.
Acta 444, 18-23.

Marosi, K., Mattson, M.P., 2014. BDNF mediates adaptive brain and body responses to
energetic challenges. Trends Endocrinol. Metab. 25, 89-98.

Mattson, M.P., Duan, W., Lee, J., Guo, Z., 2001. Suppression of brain aging and
neurodegenerative disorders by dietary restriction and environmental enrichment:
molecular mechanisms. Mech. Ageing Dev. 122, 757-778.

Mattson, M.P., Longo, V.D., Harvie, M., 2017. Impact of intermittent fasting on health
and disease processes. Ageing Res. Rev. 39, 46-58.

McAllister, M.J., Pigg, B.L., Renteria, L.I., Waldman, H.S., 2020. Time-restricted feeding
improves markers of cardiometabolic health in physically active college-age men: a
4-week randomized pre-post pilot study. Nutr. Res. 75, 32-43.

Meccall, A.L., 2004. Cerebral glucose metabolism in diabetes mellitus. Eur. J. Pharmacol.
490, 147-158.

Melo, H.M., Santos, L.E., Ferreira, S.T., 2019. Diet-derived fatty acids, brain
inflammation, and mental health. Front. Neurosci. 13, 265.

Moro, T., Tinsley, G., Bianco, A., Marcolin, G., Pacelli, Q.F., Battaglia, G., Palma, A.,
Gentil, P., Neri, M., Paoli, A., 2016. Effects of eight weeks of time-restricted feeding
(16/8) on basal metabolism, maximal strength, body composition, inflammation,
and cardiovascular risk factors in resistance-trained males. J. Transl. Med. 14, 1-10.

NATIONS, U. 2020. World population ageing 2019 (st/esa/ser. a/444). Department of
Economic and Social Affairs PD, editor. New York, USA2020.

Olimid, A.P., Olimid, D.A., 2019. Societal challenges, population trends and human
security: evidence from the public governance within the United Nations
Publications (2015-2019). Revista De Stiinte Politice 53-64.

Ooi, T.C., Meramat, A., Rajab, N.F., Shahar, S., Ismail, L.S., Azam, A.A., Sharif, R., 2020.
Intermittent fasting enhanced the cognitive function in older adults with mild
cognitive impairment by inducing biochemical and metabolic changes: A 3-Year
Progressive Study. Nutrients 12.

Ooi, T., Meramat, A., Rajab, N., Shahar, S., Sharif, R., 2022. Antioxidant potential, DNA
damage, inflammation, glycemic control and lipid metabolism alteration: a
mediation analysis of islamic sunnah intermittent fasting on cognitive function
among older adults with mild cognitive impairment. J. Nutr. Health Aging 26,
272-281.

Oschwald, J., Guye, S., Liem, F., Rast, P., Willis, S., Rocke, C., Jancke, L., Martin, M.,
Merillat, S., 2019. Brain structure and cognitive ability in healthy aging: a review on
longitudinal correlated change. Rev. Neurosci. 31, 1-57.

Page, M.J., McKenzie, J.E., Bossuyt, P.M., Boutron, I., Hoffmann, T.C., Mulrow, C.D.,
Shamseer, L., Tetzlaff, J.M., Akl, E.A., Brennan, S.E., 2021. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews. Int. J. Surg. 88,
105906.

Peterson, J., Welch, V., Losos, M., Tugwell, P., 2011. The Newcastle-Ottawa scale (NOS)
for assessing the quality of nonrandomised studies in meta-analyses. Ottawa Hospital
Research Institute, Ottawa, pp. 1-12.

Prabandari, F.I., Murti, B., Prasetya, H., 2020. Associations between physical activity,
depression, and quality of life in elderly: meta-analysis. J. Epidemiol. Public Health
5, 420-434.

Qiu, G., Spangler, E.L., Wan, R., Miller, M., Mattson, M.P., So, K.-F., de Cabo, R., Zou, S.,
Ingram, D.K., 2012. Neuroprotection provided by dietary restriction in rats is further
enhanced by reducing glucocortocoids. Neurobiol. Aging 33, 2398-2410.

Salvucci, E., 2019. The human-microbiome superorganism and its modulation to restore
health. Int. J. Food Sci. Nutr. 70, 781-795.

Selvaraji, S., Efthymios, M., Foo, R.S.Y., Fann, D.Y., Lai, M.K.P., Chen, C.L.H., Lim, K.L.,
Arumugam, T.V., 2022. Time-restricted feeding modulates the DNA methylation
landscape, attenuates hallmark neuropathology and cognitive impairment in a
mouse model of vascular dementia. Theranostics 12, 3007.


http://refhub.elsevier.com/S2211-3355(24)00172-4/h0005
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0005
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0005
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0010
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0010
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0010
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0015
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0015
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0020
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0020
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0025
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0025
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0025
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0025
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0030
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0030
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0030
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0030
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0030
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0030
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0035
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0035
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0035
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0040
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0040
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0040
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0040
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0045
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0045
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0050
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0050
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0050
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0055
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0055
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0055
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0060
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0060
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0065
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0065
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0065
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0070
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0070
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0070
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0075
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0075
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0075
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0080
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0085
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0085
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0085
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0090
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0090
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0090
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0095
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0095
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0100
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0100
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0100
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0105
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0105
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0110
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0110
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0115
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0115
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0120
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0120
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0125
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0125
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0125
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0130
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0130
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0130
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0135
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0135
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0135
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0140
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0140
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0140
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0145
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0145
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0145
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0150
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0150
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0155
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0155
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0160
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0160
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0160
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0160
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0160
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0165
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0165
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0165
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0175
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0175
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0180
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0180
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0185
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0185
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0190
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0190
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0195
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0195
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0195
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0200
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0200
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0205
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0205
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0205
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0210
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0210
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0215
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0215
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0220
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0220
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0220
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0220
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0230
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0230
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0230
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0235
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0235
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0235
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0235
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0240
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0240
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0240
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0240
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0240
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0245
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0245
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0245
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0250
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0250
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0250
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0250
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0255
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0255
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0255
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0260
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0260
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0260
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0265
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0265
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0265
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0270
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0270
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0275
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0275
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0275
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0275

S. Sharifi et al.

Soliman, G.A., 2022. Intermittent fasting and time-restricted eating role in dietary
interventions and precision nutrition. Front. Public Health 4073.

Song, S., Stern, Y., Gu, Y., 2022. Modifiable lifestyle factors and cognitive reserve: A
systematic review of current evidence. Ageing Res. Rev. 74, 101551.

Stote, K.S., Baer, D.J., Spears, K., Paul, D.R., Harris, G.K., Rumpler, W.V., Strycula, P.,
Najjar, S.S., Ferrucci, L., Ingram, D.K., 2007. A controlled trial of reduced meal
frequency without caloric restriction in healthy, normal-weight, middle-aged adults.
Am. J. Clin. Nutr. 85, 981-988.

Tangestani Fard, M., Stough, C., 2019. A review and hypothesized model of the
mechanisms that underpin the relationship between inflammation and cognition in
the elderly. Front. Aging Neurosci. 11, 56.

Preventive Medicine Reports 42 (2024) 102757

Tinsley, G.M., Forsse, J.S., Butler, N.K., Paoli, A., Bane, A.A., la Bounty, P.M., Morgan, G.
B., Grandjean, P.W., 2017. Time-restricted feeding in young men performing
resistance training: A randomized controlled trial. Eur. J. Sport Sci. 17, 200-207.

Vivar, C., van Praag, H., 2013. Functional circuits of new neurons in the dentate gyrus.
Front. Neural Circuits 7, 15.

Zeb, F., Wy, X., Chen, L., Fatima, S., Chen, A., Xu, C., Jianglei, R., Feng, Q., Li, M., 2020.
Time-restricted feeding is associated with changes in human gut microbiota related
to nutrient intake. Nutrition 78, 110797.

Zhou, Y., Wang, J., Cao, L., Shi, M., Liu, H., Zhao, Y., Xia, Y., 2022. Fruit and Vegetable
Consumption and Cognitive Disorders in Older Adults: A Meta-Analysis of
Observational Studies. Front. Nutr. 9, 871061.


http://refhub.elsevier.com/S2211-3355(24)00172-4/h0280
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0280
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0285
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0285
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0290
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0290
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0290
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0290
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0295
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0295
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0295
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0300
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0300
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0300
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0305
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0305
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0310
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0310
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0310
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0315
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0315
http://refhub.elsevier.com/S2211-3355(24)00172-4/h0315

	Effect of time-restricted eating and intermittent fasting on cognitive function and mental health in older adults: A system ...
	1 Introduction
	2 Methodology
	2.1 Inclusion and exclusion criteria
	2.2 Study selection
	2.3 Quality assessment and risk of bias
	2.4 Data extraction
	2.5 Ethical compliance

	3 Results
	3.1 Quality assessment
	3.2 Cognitive function
	3.2.1 Cross-sectional studies
	3.2.2 Cohort studies
	3.2.3 Experimental studies

	3.3 Mental health
	3.3.1 Cross-sectional study
	3.3.2 Experimental study


	4 Discussion
	5 Conclusion
	Funding
	Author contributions
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgements
	References


