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Intermittent fasting (IF) is increasingly recognized as a dietary approach that may improve
endocrine and cardiometabolic health by aligning eating patterns with circadian rhythms.
Objectives: To systematically evaluate recent human studies (2018-2024) investigating the
effects of intermittent fasting on endocrine and metabolic physiology, with emphasis on insulin
sensitivity, hormonal balance, and cardiometabolic outcomes. Methods: PubMed, Scopus, and
the Cochrane Library were searched according to PRISMA 2020 guidelines. Randomized
controlled, crossover, cohort, and observational studies reporting endocrine (insulin, leptin,
ghrelin, cortisol) and metabolic (glucose, lipids, body composition) outcomes associated with
intermittent fasting were included. Study quality was assessed using the Joanna Briggs
Institute tools. Results: Eighteen studies (~1,250 participants) were included. Early time-
restricted eating and alternate-day fasting were consistently associated with improved insulin
sensitivity, glycemic control, lipid profiles, and blood pressure. Several trials reported
endocrine benefitsindependent of major weight loss. Most randomized studies showed low risk
of bias. Conclusions: Low-risk randomized evidence supports early time-restricted eating and
alternate-day fasting as effective strategies for improving insulin sensitivity and glycemic
control. Other hormonal outcomes remain associative and require further trials. Intermittent
fastingisapromising, culturally adaptable approach for metabolic risk reduction.

INTRODUCTION

Disorders of metabolism and the endocrine system,
including obesity, type 2 diabetes mellitus, and metabolic
syndrome, are rapidly increasing worldwide and represent
a major public health burden. Conventional management
strategies emphasize sustained caloric restriction;
however, long-term adherence to continuous dieting
remains poor, and metabolic benefits often diminish over
time [1]. Consequently, alternative dietary strategies that
are both effective and sustainable are increasingly being

explored [2]. Intermittent fasting (IF) has emerged as a
promising dietary approach that alternates defined
periods of eating and fasting. Common IF patternsinclude
time-restricted eating (TRE), alternate-day fasting (ADF),
and periodic fasting regimens such as the 5:2 diet [3, 4].
Unlike traditional calorie-restricted diets, IF focuses
primarily on meal timing rather than continuous energy
reduction. Aligning food intake with circadian rhythms may
favorably modulate key metabolic hormones, including
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insulin, cortisol, leptin, and ghrelin—thereby improving
glucose and lipid homeostasis[5, 6]. At the cellular level, IF
has been associated with activation of AMP-activated
protein kinase (AMPK) and autophagy pathways, which
support mitochondrial function, cellular repair, and
oxidative stress reduction [7]. Clinical studies have
reported improvements in insulin sensitivity, fasting
glucose, lipid profiles, and inflammatory markers across
diverse populations, with several trials demonstrating
metabolic benefits even in the absence of substantial
weightloss[8-10]. These findings suggest that IF may exert
partially weight-independent metabolic effects mediated
by metabolic switching from glucose to fatty acid and
ketone utilization[11-13].

Despite growing interest, the endocrine and metabolic
effects of IF remain heterogeneous across fasting
protocols, study designs, and populations, resulting in
inconsistent conclusions. Evidence is particularly limited
in South Asian settings, where unique dietary practices,
fasting customs, and high metabolic disease burden
warrant region-specific evaluation. This study aimed to
synthesize human studies published between 2018 and
2024 to assess the effects of intermittent fasting on
endocrine and metabolic physiology, with particular focus
on insulin sensitivity, hormonal requlation, and
cardiometabolic outcomes.

METHODS

This systematic review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) 2020 guidelines. The review
protocol was not prospectively registered in PROSPERO,
which has been explicitly acknowledged as a
methodological limitation due to the potential risk of
selective outcome reporting. A comprehensive literature
search was conducted in PubMed, Scopus, and the
Cochrane Library to identify relevant studies published
between January 1, 2018, and December 15, 2024. The final
database search was completed on December 15, 2024.
The electronic search strategy incorporated both Medical
Subject Headings (MeSH) and free-text keywords.
Database-specific reproducible Boolean search strings
were applied. In PubMed, the following strategy was used:
(“Intermittent Fasting”[ MeSH]OR “Time-Restricted Eating”
[MeSH] OR “Alternate Day Fasting” [MeSH] OR Ramadan
fasting OR “5:2 diet”) AND (“Insulin Sensitivity” [MeSH] OR
“Endocrine System”[MeSH]OR cortisol ORleptin OR ghrelin
OR “Glucose Metabolism” [MeSH]) with filters for humans,
English language, and publication years 2018-2024.
Comparable keyword-based strategies were applied in
Scopus and the Cochrane Library using
Title/Abstract/Keyword fields. In addition, reference lists
of all eligible studies were manually screened to identify
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potentially missed publications. The initial search yielded
535 records. Eligible studies were selected based on
predefined inclusion and exclusion criteria. Included
studies were human research articles published in English
that employed randomized controlled, crossover, cohort,
or observational designs and evaluated any intermittent
fasting protocol, including time-restricted eating,
alternate-day fasting, the 5:2 diet, or Ramadan fasting.
Primary outcomes were explicitly defined as endocrine
parameters, including insulin sensitivity, fasting insulin,
leptin, ghrelin, and cortisol, while secondary outcomes
included metabolic variables such as fasting glucose, lipid
profile, body composition, and body mass index. Reviews,
meta-analyses, conference abstracts, pilot studies, case
reports, animal or laboratory studies, and studies lacking
quantifiable endocrine or metabolic outcomes or
accessible full texts were excluded. All records were
imported into EndNote to remove duplicates. Two
independent reviewers screened titles and abstracts,
followed by a full-text review of potentially eligible studies.
Inter-reviewer screening reliability demonstrated 92%
agreement (k = 0.86), and disagreements were resolved
through consensusorthird-reviewerarbitration. Datawere
extracted using structured extraction forms. These forms
were pilot-tested on three randomly selected studies
before full extraction to enhance consistency and minimize
extraction bias. Extracted information included
authorship, publication year, study design, sample size,
population characteristics, fasting protocol type and
duration, primary endocrine outcomes, secondary
metabolic outcomes, and key findings. Methodological
quality and risk of bias were evaluated using the Joanna
Briggs Institute (JBI)critical appraisal tools appropriate for
each study design. Studies were classified as low risk of
bias if 280% of checklist items were scored as “Yes,”
moderate risk if 60-79%, and highrisk if <60%. Risk of bias
grading was incorporated into the interpretation of
findings to strengthen evidence appraisal because of
substantial clinical heterogeneity (different fasting
protocols and populations), methodological heterogeneity
(varying study designs), and outcome heterogeneity
(variable endocrine and metabolic measures). Meta-
analysis was not performed, and narrative synthesis was
adopted. Findings were stratified according to fasting
protocol and study design, and weight-dependent and
weight-independent endocrine effects were interpreted
separately to minimize confounding by weight loss. Formal
funnel plot analysis for publication bias was not feasible
due to heterogeneity and limited comparable outcomes;
therefore, potential publication bias has been
acknowledged as a limitation. Additionally, several
included trials had small sample sizes (n<20), and limited
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statistical power has been acknowledged when
interpreting hormonal effects. Causal inferences have
been restricted to randomized controlled trials, while
observational findings have been interpreted as
associative. PRISMA 2020 flow diagram summarizing the
selection process for studies evaluating the endocrine and
metabolic effects of intermittent fasting. A total of 535
records were identified, and 18 studies met the final
inclusioncriteria(Figure1).

Identification of Studies via Databases and Registers

g Records identified from*: Reco_rds removed before screerlmg:
= Duplicate records removed (n =105)
= PubMed: n =260 I
3] * Records marked as ineligible by
k=) Scopus: n = 190 E— - _
=} automation tools (n = 0)
= Cochrane: n = 85
] * Records removed for other reasons
= Total = 535 _
(n=0)
Records screened Records excluded**

(n=430) (n=330)
. !
= Reports sought for retrieval Reports not retrieved
2 (n=100) > (n=08)
7 '

Reports assessEd for eligibility Reports E)fdl,!dedi
(n=98) Not quantitative: n = 20
Case reports / reviews: n = 35
irrelevant outcome: n =19

5 Total excluded = 74
§ Studies included in qualitative
° synthesis (n = 18)
g

Figure1: Selection Process for Studies
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RESULTS

The study summarizes the characteristics of the 18 human
studies included in this review. The majority of included
investigations were randomized or controlled clinical trials
conducted in the United States, Europe, and Asia,
reflecting a broad geographic representation. Of the 18
included studies, 16 were randomized or controlled clinical
trials, whereas two were observational Ramadan fasting
studies, and results are therefore stratified by study
design. Early time-restricted eating (TRE) and alternate-
day fasting (ADF) were the most frequently evaluated
intermittent fasting protocols. Most studies involved
participants with obesity, metabolic syndrome, or non-
alcoholic fatty liver disease, highlighting the application of
intermittent fasting in high-risk metabolic populations.
Across trials, early TRE demonstrated the strongest
endocrine and cardiometabolic effects, particularly on
insulin sensitivity, adipokine balance, and circadian
hormone rhythms. Several trials reported minimal or no
weight change, yet still demonstrated improvements in
insulin sensitivity, indicating partially weight-independent
endocrine benefits. In contrast, some late TRE and 5:2
fasting protocols produced metabolic outcomes
comparable to continuous calorie restriction, suggesting
that not all intermittent fasting regimens confer superior
benefits,(Table1).

Table1: Characteristics of Included Human Studies on Intermittent Fastingand Endocrine-Metabolic Physiology(2018-2024)

Sample

Main Endocrine Main Metabolic

A . . Intermittent Fasting q
: References Country Study Design Size Population Protocol Duration Outcomes Outcomes
s ; Insulin sensitivity, Improved
1 [14] USA Controlled 8 Men with E:g%;'r?g_;eﬁggésf 5 week Tchanges in ghrelir): cardiometabolic
feeding trial prediabetes egarl day) WEeKS | and other circadian profile without
y day hormones major weight loss
Controlled . Improved 24-h Better 24-h
2 [15] USA crossover 1 Oveaw;etlght EarllyatTeR‘IaEa\{isnusual 4weeks | insulinand cortisol | glucose controland
study adults 9 rhythmicity lipid handling
. ; Early TRE (eating 7:00- 1 Insulin sensitivity, | Greater weight and
3 [16] USA iﬂﬂ?coarrt'ﬁ(;? 90 Adout:?s]\lt\l)l,th 15:00) vs >12-h eating | 14 weeks | favourable hormonal | fat loss, | diastolic
window profile BP
. . Fasting insulin, ~3-4% weight loss
Randomized Adults with 4-hvs 6-h TRF vs 8-10 .l PR gntloss,
4 [17] USA ) 58 N improved adipokine | | BP and oxidative
trial obesity control weeks pattern stress
. Adults Better insulin ;
Single-arm ; ; 10-h TRE (self- A | Weight, | HbAlc,
5 [18] USA ; ~ 19 with metabolic : 12 weeks | regulation, improved : e
paired trial syndrome selected window) hormonal milieu | + BF improved lipids
: Modest weight
. Adults with . .
Randomized : 16:8 TRE vs 3 No major endocrine change, no clear
6 [19] USA clinical trial e OV%'L)V(‘;es'i?;t / structured meals | 12WeekS | advantage vs control |  cardiometabolic
benefit
Similar weight loss
. " - . Hormonal effects : h
N Randomized Adults with Calorie restriction p : with or without TRE;
7| f20] China | “cinical trial 139 obesity 8:00-16:00 TRE | 12months | mainly mediated by | %y, 43 metabolic
weight change gain
Health Differencesin
. ealthy ~ . insulin and circadian | Improved metabolic
8 [21] China Ran(z?ig?lzed 90 adults without ?a?ee'?g%-\l—/sggﬁt?o? 5weeks | hormone responses |health with early TRE
obesity between early vs late | vs late TRE/control
TRE
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) ) ) . Inflammatory | Cardiometabolic
Randomized Resistance- | TRE combined with ! risk factors,
9 [22] Italy trial 82 trained adults | resistance training | 12 months er;]gglgirﬁéfﬁ\éﬁ%rfoelfe preserved muscle
mass
| Weight,
10 [23] China Randomized 80 NAFLD Alternate-day fasting | 15 oeks | IMprovedinsulin | dyslipidaemia,
controlled trial patients vs usual diet resistance indices improved liver-
related markers
. Adults with . . el Greater | weight
Randomized ; Modified ADF vs dail Improved insulin oredt '
1 [24] Iran L - 70 metabolic - vedaly | gweeks TN waist circumference,
clinical trial syndrome calorie restriction sensitivity vs control BP and TG
. Favourable changes
Randomized NAFLD Alternate-day fasting + ininsulin resistance | | Liver fat, | weight,
12 [25] USA | controlled trial 80 patients aerobg:oiﬁgtlnse vs | 8weeks | "o qinflammatory | improved lipid profile
markers
. Py - No clear superiority i ; .
Randomized Overweight / 5:2 intermittent 16 weeks of IER for post- Similar w;aflght loss;
13 [26] UK parallel study 27 obese adult energy restriction vs (incl. randial insulin vs mixed effects on
Seadults | +ontintous restriction | follow-up) | P IClER ulin v: lipids and glucose
Normal- Comparable effects | Similar metabolic
Randomized A 5:2 IER vs continuous | Several on basal/post- responses between
1 (27] UK trial 36 welggtlyt%ung restriction weeks | prandial insulinand | 5:2 and continuous
hormones restriction
. Adults with | Intermittent restricted ~ Changes in fasting Similar or slightly
15 [28] Netherlands Randomlztegi | 37 overweight/ | eating vs continuous 2 Xéori\(/)vggk insulin and appetite | improved metabolic
crossovertria obesity restriction p hormones flexibility with IER
Improved
Randomized Adults with Personalized 8-10-h insulin regulation egcaeBn?itct:ecrontroI
16 (28] USA controlled trial 215 gﬁ?rlg;ljlg TRE vs usual care 12 months czrljgigr?wde?gggﬁc and composite MetS
profile score
Prospective Overweight : Changes in ghrelin, | Modest | weight and
17 [30] UAE observational 57 and obese fasljtﬁ[;n(?jlaﬁrmgﬁgget) 1month leptin, melatonin, | waist; lifestyle-linked
study adults and cortisol changes
Quasi- Ramadan IF with Ramadan | Altered leptin, GLP-1,| | BMI, | body fat %,
18 [31] France experimental 20 Obese men training month + [ PYY, CCK; no change improved body
trial follow-up in ghrelin composition indices

Presents the endocrine outcomes reported across included studies. Insulin sensitivity outcomes were reported in 12
studies, leptin in 6 studies, ghrelin in 7 studies, and cortisol in 5 studies. Most randomized controlled trials evaluating early
TRE and ADF demonstrated consistent improvements in insulin sensitivity, fasting insulin concentrations, and adipokine
profiles. Endocrine improvements in insulin sensitivity were predominantly supported by low-risk randomized controlled
trials, allowing cautious causal interpretation, whereas outcomes related to ghrelin and cortisol were largely derived from
moderate-risk observational or small-sample trials and should therefore be interpreted as associative. Studies evaluating
late TRE and 5:2 fasting showed mixed endocrine responses, often comparable to continuous calorie restriction, suggesting

that feedingwindow timing playsa critical roleinhormonal requlation(Table 2).
Table 2: Summary of Endocrine Outcomes Reported Across Included Studies(2018-2024)

33 References Key Hormonal Outcomes Overall Endocrine Effect

1 [14] 1 Insulin sensitivity; changes in ghrelin and circadian hormones Early TRE improved insulin action and hormonal rhythms

2 [15] Improved 24-h insulin and cortisol rhythmicity Better alignment of circadian endocrine markers

3 [16] 1 Insulin sensitivity; favourable adipokine profile Endocrine benefits more pronounced with early TRE

4 [17] | Fasting insulin; 1 adiponectin patterns Short feeding windows improved hormonal markers

5 [18] Better insulin regulation; improved metabolic hormones TRE enhanced insulin control in metabolic syndrome

6 [19] No significant endocrine advantages vs control Hormonal outcomes largely unchanged

7 [20] Endocrine changes mainly mediated by weight loss TRE did not add major hormonal benefit beyond calorie restriction
8 [21] Distinct insulin and circadian hormone shifts between early vs late TRE Early TRE produced more favourable endocrine timing

9 [22] | Inflammatory markers; modest endocrine improvements TRE + resistance training improved inflammatory-endocrine profile
10 [23] Improved insulin resistance indices ADF enhanced insulin sensitivity in NAFLD

n [24] 1 Insulin sensitivity vs control Modified ADF produced stronger hormonal improvement

12 [25] | Insulin resistance; | inflammatory markers ADF + exercise improved metabolic hormones

13 [26] No superiority of 5:2 over continuous restriction for post-prandial insulin Hormonal changes modest and similar between groups
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14 [27] Comparable basal/post-prandial insulin changes between groups IF and continuous restriction produced similar endocrine responses
15 [28] Altered fasting insulin; minor appetite-hormone shifts Small endocrine effects, largely comparable to CER

16 [29] Improved insulin regulation; favourable cardiometabolic hormones TRE enhanced metabolic-endocrine status in MetS

17 [30] Changes in ghrelin, leptin, melatonin, cortisol Ramadan fasting altered appetite and circadian hormones

18 [31] Changes in leptin, GLP-1, PYY, CCK; stable ghrelin Ramadan IF modified gut hormones and appetite regulation

The study summarizes the metabolic outcomesreported across the included studies. Most randomized trials demonstrated
significant reductions in body weight, fasting glucose, HbAlc, lipid levels, and blood pressure, particularly in early TRE and
ADF protocols. These metabolicimprovements were most pronounced in participants with obesity and metabolic syndrome.
Across trials, improvements in insulin sensitivity and glycaemic control were observed even in studies reporting minimal
weight change, indicating partially weight-independent endocrine effects, whereas lipid and adiposity outcomes were
largely weight-dependent. Protocols such as late TRE and 5:2 intermittent energy restriction generally showed metabolic
effects similar to continuous calorie restriction, highlighting heterogeneity in metabolic responsiveness among fasting
regimens. Ramadan Fasting(Observational Evidence) Observational Ramadan fasting studies Al-Rawi et al. and Zouhal et al.
demonstrated modest hormonal and metabolic changes; however, these findings represent associative evidence and were
thereforeinterpreted separately fromrandomized controlled trials[ 30, 31](Table 3).

Table 3: Summary of Metabolic Outcomes Reported Across Included Studies(2018-2024)

Sr.No. References Key Hormonal Outcomes Overall Endocrine Effect
1 [14] Improved glucose tolerance; reduced oxidative stress Early TRE enhanced cardiometabolic profile
2 [15] Better 24-h glucose control; improved lipid handling Improved metabolic rhythm and glycemic stability
3 [16] Greater weight and fat loss; | diastolic BP Early TRE is superior for metabolic improvement
4 [17] ~3-4% weight loss; | BP; | oxidative stress Both 4-h and 6-h TRF improved metabolic health
5 [18] | Weight, | HbAlc, | BP; improved lipid markers Notable metabolic benefits in metabolic syndrome
6 [19] Modest weight change; no major lipid/glucose improvements TRE not superior to structured meals
7 [20] Weight loss similar across groups; no additional TRE advantage Calorie restriction drove most metabolic changes
8 [21] Improved metabolic health with early TRE vs late TRE Early eating window enhanced metabolic regulation
9 [22] | Cardiometabolic risk factors; maintained muscle mass TRE + training improved metabolic risk
10 [23] | Weight; | dyslipidaemia; improved liver markers ADF effective in NAFLD metabolic improvement
n [24] Greater | weight, waist circumference, TG, BP Modified ADF metabolically superior to CER
12 [25] | Liver fat; | weight; improved lipid profile ADF + exercise produced strong metabolic gains
13 [26] Similar weight loss; mixed lipid/glucose effects No metabolic advantage for 5:2 pattern
14 [27] Comparable metabolic responses across groups IF and CER had similar metabolic outcomes
15 [28] Slight improvements in metabolic flexibility Differences modest; IF = CER
16 [29] Improved glycaemic control; better composite metabolic score TRE beneficial in metabolic syndrome

Observational Ramadan Fasting Studies

17 [30] | Weight & waist circumference Ramadan IF produced modest metabolic improvements
18 [31] | BMland body fat percentage Ramadan IF + training improved body composition

Presents the methodological quality assessment of included studies using the Joanna Briggs Institute criteria. Most
randomized controlled trials demonstrated a low overall risk of bias, particularly in outcome measurement and reporting
domains. Moderate risk of bias was primarily observed in confounding control and participant selection, especially in
observational Ramadan fasting studies. Endocrine and metabolic improvements in insulin sensitivity, fasting glucose, and
lipid profile were predominantly supported by low-risk randomized trials, whereas hormonal outcomes such as ghrelin and
cortisol were largely supported by moderate-risk observational studies and therefore should be interpreted as associative.
Additionally, several studies reporting hormonal outcomes included small sample sizes(n<20), and these findings should be
interpreted cautiously due tolimited statistical power(Table 4).

Table 3: Summary of Metabolic Outcomes Reported Across Included Studies(2018-2024)

Sr.No. References Selection Bias Measurement Bias Confounding Control Outcome Reporting Overall Risk
1 [14] Low Low Moderate Low Moderate
2 [15] Low Low Moderate Low Moderate
3 [16] Low Low Low Low Low
4 [17] Low Low Moderate Low Moderate
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5 [18] Moderate Low Moderate Low Moderate
6 [19] Low Low Low Low Low
7 [20] Low Low Low Low Low
8 [21] Low Low Low Low Low
9 [22] Low Low Moderate Low Moderate
10 [23] Low Low Low Low Low
n [24] Low Low Moderate Low Moderate
12 [25] Low Low Low Low Low
13 [26] Low Low Moderate Low Moderate
14 [27] Low Low Moderate Low Moderate
15 [28] Low Low Moderate Low Moderate
16 [29] Low Low Low Low Low
17 [30] Moderate Moderate Moderate Low Moderate
18 [31] Moderate Moderate Moderate Low Moderate

DISCUSSION

This systematic review included 18 human studies
(2018-2024) and examined the endocrine and metabolic
impacts of different forms of intermittent fasting (IF),
including time-restricted eating (TRE), alternate-day
fasting (ADF), and Ramadan fasting. Findings derived from
low-risk randomized controlled trials provide causal
evidence that early TRE and ADF improve insulin sensitivity
and glycemic control. The body of evidence further
indicates that intermittent fasting is associated with
improvements in lipid metabolism and hormonal balance
through both weight-dependent and partially weight-
independent mechanisms. The majority of included
studies reported changes in endocrine function,
particularly insulin sensitivity and circadian hormones
such as leptin, ghrelin, and cortisol. Hormonal outcomes
related to leptin, ghrelin, and cortisol were primarily
derived from moderate-risk or small-sample studies and
should therefore be interpreted as associative rather than
causal. These findings are in accordance with Kim et al.
who reported fasting-related modulation of cortisol and
insulin rhythm [5], and with early TRE trials demonstrating
consistent endocrine benefits [32, 33]. Intermittent
fasting has been linked to activation of AMP-activated
protein kinase (AMPK) and autophagy pathways that
enhance mitochondrial efficiency and cellular repair.
These mechanistic associations are supported mainly by
experimental and translational evidence and should be
interpreted as biologically plausible explanations rather
than direct clinical proof. Molecular evidence from Arif
supportsimproved insulin resistance and lipid metabolism
mediated by AMPK activation[7]. Several randomized trials
demonstrated endocrine improvements even in the
absence of major weight loss, indicating partially weight-
independent metabolic effects. Consistent metabolic
benefitswere observedacrossrandomizedtrials, including
improvements in body weight, fasting glucose, HbAIc,
triglycerides, and blood pressure, particularly in early TRE

and ADF protocols. These findings are congruent withlarge
meta-analyses documenting favorable effects of
intermittent fasting on glycemic and lipid profiles [6, 8].
Lipid and adiposity outcomes were largely weight-
dependent, whereas improvements in insulin sensitivity
and glycemic control were partially weight-independent.
Fasting has also been associated with favorable
inflammatory and cardiovascular biomarker changes.
Trials included in this review demonstrated reductions in
cardiometabolic risk factors and inflammatory cytokines,
particularly among patients with metabolic syndrome [34,
35]. These findings are inaccordance with Horne et al. who
reported cardioprotective galectin-3 modulation following
fasting [10]. Ramadan fasting studies included in this
review were observational and culturally specific;
therefore, their findings represent associative evidence
only and were interpreted separately from randomized
controlled trials. While these studies reported favorable
endocrine and metabolic changes consistent with Al-Rawi
et al. [30], their inference level differs from randomized
evidence and should not be generalized as causal
physiological effects.

Unregistered protocol, no meta-analysis was done
because it was heterogeneous, no assessment of
publication bias, small sample sizes in some studies,
observational Ramadan studies have only associative
evidence, South Asian-based studies are limited, hormonal
outcomes are available only in moderate-risk studies,
weight-independent effects might be confounded,
English-only limitation, and shortening of search to
20182024. P PROSPERO Prospectively record systematic
review protocols. Perform extensive, prolonged,
randomized controlled trials in South Asians with a uniform
fasting regimen. Add extensive hormone test and weight-
stratified analysis to decontaminate weight-independent
endocrine effects. Conduct meta-analyses as enough
homogeneous data is collected. Consider culturally
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modified fastingprograms such as Ramadan.

CONCLUSIONS

Low-risk randomized controlled trials provide causal
evidence that early time-restricted eating and alternate-
day fasting improve insulin sensitivity and glycemic
control. Other hormonal outcomes, including leptin,
ghrelin, and cortisol, are associated with intermittent
fasting but require further adequately powered
randomized trials for causal confirmation. Observational
Ramadan fasting studies provide culturally specific
associative evidence and should be interpreted separately
from randomized trials. Intermittent fasting, therefore,
represents a promising dietary strategy for metabolic risk
reduction, particularly in South Asian populations;
however, causal conclusions should be restricted to
outcomes supported by randomized evidence. Further
high-quality long-termtrials are warranted torefine fasting
protocolsand clarify endocrine mechanisms.

Authors’ Contribution

Conceptualization: SSAT

Methodology: SSAT, MA

Formalanalysis: AA, AR, MA

Writingand Drafting: SSAT, MK, AS, AA, AR, MA
Reviewand Editing: SSAT, MK, AS, AA, AR, MA

All authors approved the final manuscript and take
responsibility forthe integrity of the work.

Conflicts of Interest
Allthe authorsdeclare no conflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[1] Kazeminasab F, Behzadnejad N, Cerqueira HS,
Santos HO, Rosenkranz SK. Effects of Intermittent
FastingCombined with Exercise on Serum Leptinand
Adiponectin in Adults with or Without Obesity: A
Systematic Review and Meta-Analysis of
Randomized Clinical Trials. Frontiers In Nutrition.
2024 Jun; 11:1362731. doi: 10.3389/fnut.2024.13627
31.

[2] Silva Al, Direito M, Pinto-Ribeiro F, Ludovico P,
Sampaio-Marques B. Effects of Intermittent Fasting
on Regulation of Metabolic Homeostasis: A
Systematic Review and Meta-Analysis in Health and
Metabolic-Related Disorders. Journal of Clinical
Medicine. 2023 May; 12(11): 3699. doi: 10.3389/fnut.
2024.1362731.

[3] Mayor E. Neurotrophic Effects of Intermittent
Fasting, Calorie Restriction and Exercise: A Review

(10]

[13]

DOI: https://doi.org/10.543983/pjhs.v7i3.3736

and Annotated Bibliography. FrontiersIn Aging. 2023
Jun; 4:1161814. d0i:10.3389/fragi.2023.1161814.
Vasim |, Majeed CN, Deboer MD. Intermittent Fasting
and Metabolic Health. Nutrients. 2022 Jan; 14(3): 631.
doi:10.3390/nu14030631.

Kim BH, Joo Y, Kim MS, Choe HK, Tong O, Kwon O.
Effects of Intermittent Fasting on the Circulating
Levels and Circadian Rhythms of Hormones.
Endocrinology And Metabolism. 2021 Aug; 36(4):
745-56.d0i:10.3803/EnM.2021.405.

Yuan X, WangJ, Yang S, Gao M, Cao L, Li X et al. Effect
of Intermittent Fasting Diet on Glucose and Lipid
Metabolism and Insulin Resistance in Patients with
Impaired Glucose and Lipid Metabolism: A
Systematic Review and Meta-Analysis. International
Journal of Endocrinology. 2022; 2022(1): 6999907.
doi:10.1155/2022/6999907.

Arif M. The Effect of Intermittent Fasting on Insulin
Resistance and Lipid Metabolism. The International
Science of Health Journal. 2023; 1(3): 42-51. doi: 10.5
9680/ishel.v1i3.971.

Zeng L, Li HR, Liu MW, Rao WM, He QQ. Effects of
Intermittent Fasting on Cardiometabolic Risk
Factors in Patients with Metabolic Syndrome: A
Systematic Review and Meta-Analysis of
Randomized Controlled Trials. Asia Pacific Journal of
Clinical Nutrition.2022 Dec;31(4): 642-59.
Jayawardene W, Kosobud A, Carter S, Dickinson S,
Chen X. Determining the Fasting Length in Time-
Restricted Feeding: Analysis of Endocrine Function
Among Young, Healthy, Normal Weight, European
Men. Current Developments in Nutrition. 2020 Jun;
4:nzaa047_008.doi: 10.1093/cdn/nzaa047_008.
Horne BD, Anderson JL, May HT, Bair TL, Le VT,
Iverson L et al. Insulin Resistance Reduction,
Intermittent Fasting, and Human Growth Hormone:
Secondary Analysis of a Randomized Trial. Nature
Partner Journal: Metabolic Health and Disease. 2024
Oct; 2(1): 26.doi: 10.1038/s44324-024-00025-2.
Ciastek B, Kapton K, Domaszewski P. a
Comprehensive Perspective on the Biological
Effects of Intermittent Fasting and Periodic Short-
Term Fasting: A Promising Strategy for Optimizing
Metabolic Health. Nutrients. 2025 Jun; 17(13): 2061.
doi:10.3390/nu17132061.

Alsefri AM, Alowedhi H, Algahtani T, Mansouri K,
Bamashmous R, Shaheen N et al. The Effectiveness
of Intermittent Fasting in Type 2 Diabetes
Management. Journal of Healthcare Sciences. 2025;
5(7).

Krishna AV, Gandodi VS, Dev A, Chakravarthy A,
Vidyadhara S, Begum SS. Intermittent Fasting: A

PJHSL VOL. 7 Issue. 03 Mar 2026 Copyright ® 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
@ oy This work is licensed under a Creative Commons Attribution 4.0 International License. 179




Tirimzi SSA et al.,

[17]

[22]

PJHSL VOL. 7 Issue. 03 Mar 2026

Intermittent Fasting on Human Endocrine and Metabolic Physiology

Promising Tool for Controlling Diabetes. Indian
Journal of Pharmacy Practice. 2024;17(2). doi:10.55
30/ijopp.17.2.21.

Sutton EF, Beyl R, Early KS, Cefalu WT, Ravussin E,
Peterson CM. Early Time-Restricted Feeding
Improves Insulin Sensitivity, Blood Pressure, and
Oxidative Stress Even Without Weight Loss in Men
with Prediabetes. Cell Metabolism. 2018 Jun; 27(6):
1212-21.doi: 10.1016/j.cmet.2018.04.010.

Jamshed H, Beyl RA, Della Manna DL, Yang ES,
Ravussin E, Peterson CM. Early Time-Restricted
Feeding Improves 24-Hour Glucose Levels and
Affects Markers of The Circadian Clock, Aging, and
Autophagy in Humans. Nutrients. 2019 May; 11(6):
1234.d0i:10.3390/nu11061234.

Cienfuegos S, Gabel K, Kalam F, EzpeletaM, Wiseman
E, Pavlou V et al. Effects Of 4-And 6-H Time-
Restricted Feeding on Weight and Cardiometabolic
Health: A Randomized Controlled Trial in Adults with
Obesity. Cell Metabolism. 2020 Sep; 32(3): 366-78.
doi:10.1016/j.cmet.2020.06.018

Wilkinson MJ, Manoogian EN, Zadourian A, Lo H,
Fakhouri S, Shoghi A et al. Ten-Hour Time-Restricted
Eating Reduces Weight, Blood Pressure, and
Atherogenic Lipids in Patients with Metabolic
Syndrome. Cell Metabolism. 2020 Jan; 31(1): 92-104.
doi:10.1016/j.cmet.2019.11.004.

Radhakrishnan J. Ten-Hour Time-Restricted Eating
Reduces Weight, Blood Pressure, and Atherogenic
Lipids in Patients with Metabolic Syndrome. Kidney
International. 2020; 98: 817-8.

Lowe DA, Wu N, Rohdin-Bibby L, Moore AH, Kelly N,
Liu YE et al. Effects of Time-Restricted Eating on
Weight Loss and Other Metabolic Parameters in
Women and Men with Overweight and Obesity: The
TREAT Randomized Clinical Trial. Journal of the
American Medical Association Internal Medicine.
2020 Nov; 180(11): 1491-9. doi: 10.1001/
jamainternmed.2020.4153.

Liu D, Huang Y, Huang C, Yang S, Wei X, Zhang P et al.
Calorie Restriction with or Without Time-Restricted
Eating in Weight Loss. New England Journal of
Medicine. 2022 Apr; 386(16): 1495-504. doi: 10.1056/
NEJMo0a2114833.

Xie Z, Sun Y, Ye Y, Hu D, Zhang H, He Z et al.
Randomized Controlled Trial for Time-Restricted
Eatingin Healthy Volunteers Without Obesity. Nature
Communications. 2022 Feb; 13(1): 1003. doi: 10.1038
/s41467-022-28662-5.

Moro T, Tinsley G, Pacelli FQ, Marcolin G, Bianco A,
Paoli A. Twelve Months of Time-Restricted Eating
and Resistance Training Improves Inflammatory

[25]

[27]

Copyright ® 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.543983/pjhs.v7i3.3736

Markers and Cardiometabolic Risk Factors. Medicine
And Science in Sports and Exercise. 2021Jul; 53(12):
2577.doi:10.1249/MSS.0000000000002738.

CaiH, Qin YL, Shi ZY, Chen JH, Zeng MJ, Zhou W et al.
Effects of Alternate-Day Fasting on Body Weight and
Dyslipidaemia in Patients with Non-Alcoholic Fatty
Liver Disease: A Randomized Controlled Trial. BMC
Gastroenterology. 2019 Dec;19(1): 219. doi:10.1186/s
12876-019-1132-8.

Parvaresh A, Razavi R, Abbasi B, Yaghoobloo K,
Hassanzadeh A, Mohammadifard N et al. Modified
Alternate-Day Fasting Vs. Calorie Restriction in the
Treatment of Patients with Metabolic Syndrome: A
Randomized Clinical Trial. Complementary Therapies
in Medicine. 2019 Dec; 47:102187. doi: 10.1016/j.ctim.
2019.08.021.

Ezpeleta M, Gabel K, Cienfuegos S, Kalam F, Lin S,
Pavlou V et al. Effect of Alternate Day Fasting
Combined with Aerobic Exercise on Non-Alcoholic
Fatty Liver Disease: A Randomized Controlled Trial.
Cell Metabolism. 2023 Jan; 35(1): 56-70. doi: 10.1016/
j.cmet.2022.12.001.

Antoni R, Johnston KL, Collins AL, Robertson MD.
Intermittent V. Continuous Energy Restriction:
Differential Effects on Postprandial Glucose and
Lipid Metabolism Following Matched Weight Loss in
Overweight/Obese Participants. British Journal of
Nutrition. 2018 Mar; 119(5): 507-16. doi:10.1017/
S0007114517003890.

Gao Y, Tsintzas K, Macdonald IA, Cordon SM, Taylor
MA. Effects of Intermittent (5: 2) Or Continuous
Energy Restriction on Basal and Postprandial
Metabolism: A Randomized Study in Normal-Weight,
Young Participants. European Journal of Clinical
Nutrition. 2022 Jan; 76(1): 65-73. doi: 10.1038/s41430
-021-00909-2.

Schroor MM, Joris PJ, Plat J, Mensink RP. Effects of
Intermittent Energy Restriction Compared with
Those of Continuous Energy Restriction on Body
Composition and Cardiometabolic Risk Markers-A
Systematic Review and Meta-Analysis of
Randomized Controlled Trials in Adults. Advances In
Nutrition. 2024 Jan; 15(1): 100130. doi: 10.1016/j.
advnut.2023.10.003.

Manoogian EN, Wilkinson MJ, O'Neal M, Laing K,
Nguyen J, Van D, Rosander A et al. Time-Restricted
Eating in Adults with Metabolic Syndrome: A
Randomized Controlled Trial. Annals of Internal
Medicine. 2024 Nov; 177(11): 1462-70. doi: 10.7326/
M24-0859.

Al-Rawi N, Madkour M, Jahrami H, Salahat D, Alhasan
F, Bahammam A et al. Effect of Diurnal Intermittent

180




Tirimzi SSA et al.,

[33]

[34]

[35]

PJHSL VOL. 7 Issue. 03 Mar 2026

Intermittent Fasting on Human Endocrine and Metabolic Physiology

Fasting During Ramadan on Ghrelin, Leptin,
Melatonin, And Cortisol Levels Among Overweight
and Obese Subjects: A Prospective Observational
Study. Plos One. 2020 Aug; 15(8): €0237922. doi:
10.1371/journal.pone.0237922.

Zouhal H, Bagheri R, Triki R, Saeidi A, Wong A,
Hackney AC et al. Effects of Ramadan Intermittent
Fasting on Gut Hormones and Body Composition in
Males with Obesity. International Journal of
Environmental Research and Public Health. 2020
Aug; 17(15): 5600. doi: 10.3390/ijerph17155600.
Gaeini Z, Mirmiran P, Bahadoran Z. Effects of
Ramadan Intermittent Fasting on Leptin and
Adiponectin: A Systematic Review and Meta-
Analysis. Hormones. 2021 Jun; 20(2): 237-46. doi:
10.1007/s42000-021-00285-3.

ChenYE, TsaiHL, Tu YK, Chen LW. Effects of Different
Types of Intermittent Fasting on Metabolic
Outcomes: An Umbrella Review and Network Meta-
Analysis. BioMed Central Medicine. 2024 Nov; 22(1):
529. doi:10.1186/s12916-024-03716-1.

JoaquimL, FariaA, LoureiroH, Matafome P. Benefits,
Mechanisms, and Risks of Intermittent Fasting in
Metabolic Syndrome and Type 2 Diabetes. Journal of
Physiology and Biochemistry. 2022 May; 78(2): 295-
305.doi:10.1007/s13105-021-00839-4.

Ciastek B, Kapton K, Domaszewski P. A
Comprehensive Perspective on the Biological
Effects of Intermittent Fasting and Periodic Short-
Term Fasting: A Promising Strategy for Optimizing
Metabolic Health. Nutrients. 2025 Jun; 17(13): 2061.
doi:10.3390/nu17132061.

DOI: https://doi.org/10.543983/pjhs.v7i3.3736

Copyright ® 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 181




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

