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ABSTRACT:

Background: Long-term continuous caloric restriction (CCR) has
demonstrated efficacy in reducing body weight in obese individuals.
Adhering to daily CCR proves to be challenging in practical situations.
Recent research suggests that intermittent fasting (IF) could enhance
adherence to dietary restrictions.

Aim of the Study: The aim of this meta-analysis was to investigate
the impact of IF interventions in comparison to the conventional CCR
on weight loss and the sustenance of lost weight among overweight or
obese individuals.

Methods: Comprehensive search was conducted in the PubMed,
Web of Science, Scopus and Cochrane Central Register of Controlled
Trials databases. After removing duplicates, we excluded studies that
did not have a randomized controlled design, studies involving animals
or individuals under eighteen years, and studies published in languages
other than English. The final included studies were 12 randomized
controlled clinical trials (RCT5).

Results: Among the 12 studies, only one demonstrated a
noteworthy reduction in body weight (BW) with the IF protocol
compared to CCR. No significant differences were observed in terms of
body mass index (BMI) reduction or waist circumference (WC)
reduction across the studies. IF exhibited significantly better results of
weight loss maintenance (WLM) in only one study.

Conclusion: [F and CCR demonstrate similar reductions in BW,
BMI, and WC. IF emerges as an appealing alternative to traditional
CCR for weight control. WLM remains underexplored and necessitates
dedicated RCTs. Larger clinical trials are essential to determine
whether certain individuals respond more favorably to IF compared to

CCR.

Keywords: Intermittent  fasting, Meta-analysis, Continuous
Caloric Restriction, weight loss maintenance, Ain Shams University.

INTRODUCTION:

obesity and the metabolic risk factors that go

Worldwide, obesity is associated with
metabolic dysregulation, including insulin
resistance, hypertension, dyslipidemia, and
atherosclerosis, which presents a risk to
public health®. The cornerstone of treating

along with it is calorie restriction (CR)
without starvation. Prolonged CCR is known
to lower body weight and increase
longevity®. On the other hand, sustained
daily CR is challenging to sustain in real

131


mailto:ayatfaroukm@yahoo.com

Ayat Farouk Manzour, et al.,

life®. Many studies conducted recently have
suggested that intermittent fasting (IF) may
enhance dietary adherence. IF has become an
acceptable alternative to extended CR,
offering comparable advantages in terms of
controlling chronic illnesses and reducing
body weight®. Despite its growing
popularity among patients, the literature is
still  contradictory because of many
ambiguous points about IF. Firstly, the term
"IF" is defined differently by different people.
Most of the research began with investigating
the results of Ramadan religious fasting.
Later, more protocols came out, most of
which focused on the 5:2 diet, which is
defined as designating two days per week as
"fasting" days and implementing alternate-
day caloric restriction on days that are
designated as "feed"®.

The main mechanism that underlies the
health benefits of IF is weight loss. According
to the results of CR, losing weight lowers
body inflammatory status and risk factors for
cardiovascular  disease by controlling
metabolic signaling pathways, such as those
involving autophagy and AMP-activated
protein kinase (AMPK)®. IF has positive
impacts on  physiological  processes;
nevertheless, several patients involved in IF
trials had decreases in lean body mass and
bone density®.

As previously mentioned, CR has long
been used as the main treatment option for
obesity; however, in recent times, dieters
began to substitute IF for CR as a more
acceptable dietary approach™®. A previous
clinical trial indicated that IF causes 4%—10%
decrease in body weight in overweight
people!”. Most of the research comparing CR
and IF in overweight or obese individuals has
demonstrated comparable results in terms of
reductions in body weight and fat mass after
IF or CCR in overweight or obese
individuals®. According to a recent study,
among patients with complicated obesity, IF
may be linked to a higher rate of weight re-
gain after the 6-month weight reduction phase
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ends than CCR®. To evaluate the possibility
of losing weight without gaining it back,
more research is required.

AIM OF THE STUDY:

The aim of the current systematic review
and meta-analysis was to find out the effect
of IF interventions compared to regular form
of continuous caloric restriction on weight
loss and maintenance of the lost weight in
overweight and obese individuals.

METHODOLOGY:
Materials and methods:

The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
(PRISMA) guidelines were followed
throughout the design, implementation, and
analysis of this study®.

1.Search strategy:

The intended purpose of the search
technique was to identify RCTs comparing
the usual type of calorie restriction to IF as a
means of weight-loss intervention. Without
any time, constraints, a search was conducted
in the PubMed, Web of Science, Scopus and
Cochrane Central Register of Controlled
Trials databases.

The Subsequent
Utilized:

[(Fasting OR “Time Restricted” OR
“Calorie* Restricted” OR “Low Calorie*”
OR Low-Calorie*) AND (weight OR
obesity*) AND (clinical trial [Filter])].

Search Term Was

These types of studies were excluded:

a. studies without IF as a component of the
intervention.

b. intervention studies lacking a randomized
controlled design.

c. studies involving animals or children under
the age of 18.
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d. studies published in languages other than
English.

2. Selection procedure:

After removing the duplicate studies, a
first selection was conducted by checking the
title and abstract of each article. Based on the
previously mentioned criteria, studies were
categorized as either ‘"excluded" or
"included" for reading the full text by two
independent reviewers. A full text screening
of 200 studies was conducted. In the end, 12
studies were chosen to form part of the final
analysis Figure (1).

3.Data extraction:

The parameters of the sample [number of
participants in each group, mean age, body
weight, BMI, waist circumference (WC)], the
nature and characteristics of the intervention,
and the study variables were identified in an
extraction table that was developed to
identify the aspects of the studies that were

4. Statistical analyses:

A forest plot was then constructed,
encompassing all the data for every outcome.
For each outcome, the mean difference (MD)
with 95% confidence interval (CI) was
determined. I° statistics were used to measure
heterogeneity. Results of random-effects
model were presented, since a random-effects
model is more dependable than a fixed-effect
model in situations where the number and
size of component studies are limited.
Review Manager 5.3.5 was used for all
analyses (The Cochrane Collaboration,
2014).

Ethical consideration

The study was approved by the
institution review board and the ethics
committee of the Faculty of Medicine, Ain
Shams University. The approval number is
(FWA000017585).

ultimately selected. Documentation of  RESULTS:
compliance, follow-up, and  weight
maintenance were also done.
\ Identification of studies via databases and registers ]
Records identified from:
s e PubMed (n =8307). ,
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v
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= - Studies included in review
S (n =12).

Figure 1: PRISMA flow chart of the methodology for the search results.
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Figure (1) shows the initial literature
search identified records, after removing
duplicates, screened, and number of studies
after excluding articles not meeting the
inclusion criteria, 200 records were assessed
for eligibility. After further analysis, a total of
12 studies were selected for the systematic
review and meta-analysis.

Table (1) shows characteristics of
included studies. All studies had a comparator

of standard continuous calorie restriction.
The intervention lasted between 4 weeks and
12 months in Wei and collaborators (2023).
Five studies out of 12 did not follow up their
groups of intervention or the comparator. IF
showed significantly better maintenance of
weight loss in only one study, while no follow
up was done in 5 studies and no significant
difference was found in the other 6 studies
regarding the maintenance point.

Table 1: Summary of characteristics of included studies.
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Figure (2) shows that no significant
differences regarding weight loss in any of
the included study except in Byrne and

Fa'v'o.urs [IFl Favours [CR]
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Figure 2: Forest plot comparing IF and CCR regarding Body Weight (BW)

towards IF but

no

collaborators (2018) which showed favorable
results
difference in the pooled effect.

significant

135




Ayat Farouk Manzour, et al.,
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Figure 3: Forest plot comparing IF and CCR regarding Body Mass Index (BMI)

Figure (3) shows that no significant
differences were detected regarding BMI in

any of the included studies as well as the
pooled effect.
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Figure 4: Forest plot comparing IF and CCR regarding Waist Circumference (WC)

Figure (4) shows that no significant
differences were detected regarding WC in
any of the included studies nor in the pooled
effect.

Regarding maintenance of the lost
weight IF showed significantly better
maintenance of weight loss in only one
study, while no follow up was done in 5
studies and no significant difference was
found in the other 6 studies regarding the
maintenance phase Table (1).

DISCUSSION:

The purpose of this systematic review
was to evaluate the effectiveness of IF as a
weight control strategy against CCR. The
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main findings of the meta-analysis showed
that IF is equally effective as CCR for weight
loss, lowering BMI and WC reduction based
on the available data. Both
interventions produced a  similar and
substantial weight reduction in only one study
of Byrne and collaborators !9 out of 12
studies showing significant reduction in the
IF group. Similarly, the same study found
significantly better weight loss maintenance
than the CCR group. The other 11 studies
either didn’t follow up their groups or didn’t
find a significantly better maintenance in any
of the groups over the other during follow up.

The similarity between both
interventions in weight loss agrees with
Harris and collaborators’ meta-analysis®).
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They included only 4 studies in their meta-
analysis and interpreted their results with
extreme cautious. Rynders and collaborators’
meta-analysis® done in 2019 including 11
studies found the same finding of the current
study. Cioffi and collaborators®? conducted a
meta-analysis in 2018 revealed a comparable
effect of both interventions regarding body
anthropometry. IF had a slightly better
metabolic outcome than CCR, however they
interpreted this result as being uncertain.

On the other hand, Morales-Suarez-
Varela and collaborators® conducted a
systematic review in 2021 and found a
significant reduction in WC than the CCR
group. It is worth mentioning that Morales-
Suarez-Varela and collaborators included 16
review articles in their systematic review in
addition to RCTs which may explain the
difference from the current study results.
Zhang and collaborators®® also found that
the body weight change was more significant
after IF than CCR (p=0.028). This difference
may be due the difference in search term used
by Zhang. They included search words
expressing possible metabolic effect of IF.
This may lead to differing search results and
different analysis.

Regarding weight loss maintenance IF
showed significantly better maintenance of
weight loss in only one study Byrne et al.
201819, while no follow up was done in 5
studies and no significant difference was
found in the other 6 studies regarding the
maintenance point. This indicates insufficient
coverage of this point. State of physical
activity, form of follow up whether with a
dietitian or not and the intervals employed
were rarely mentioned. Longer durations of
follow up with clear protocols are needed in
different or separate RCTs.

In real life situations, people living with
overweight/ obesity may find it difficult to
follow CCR protocols for long periods. IF
may provide a good and more tolerable
alternative for them to follow. Larger sample
sizes and studies of prolonged duration are

needed to comprehend the possible long-term
impacts on macro- and micronutrient
deficiencies that could result from long term
IF and how those deficiencies would affect a
person's health.

Limitations of study: IF protocols
utilized in each trial were not categorized in
the current analysis, which makes it
challenging to determine how different IF
procedures affect weight and body
anthropometry. Variation in intervention
durations across the included studies which
may introduce heterogeneity in the data, as
effect estimate may vary over time.

Conclusion: IF and CCR demonstrate
similar reductions in body weight, BMI, and
WC. IF is regarded as a feasible and
appealing alternative to traditional calorie
restriction for weight and metabolic control,
given its structured approach to caloric
restriction within  specific timeframes.
However, additional RCTs are necessary to
investigate the long-term application of IF
and its potential effects and side effects over
extended durations. Weight loss maintenance
1s an area that requires separate RCTs as it has
not been thoroughly studied.

Recommendations: A precise definition
of what IF is, really must be established as
IF grows in popularity. It is still necessary to
find out if “IF” affects body composition or
metabolic parameters even while
IF does not result in more weight reduction
than CCR. Studies’ power to identify
variations in these results has been
insufficient. Larger clinical trials will also be
essential to see if it is possible to anticipate
which patients will respond best to
IF compared to CCR.
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