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Abstract 
Intermittent fasting (IF) encompasses a diverse 

array of dietary regimens characterized by cycles of 
fasting and unrestricted eating. Over the past decade, IF 
has garnered considerable attention in the scientific 
community and among the general public due to 
potential metabolic, cardiovascular, and longevity 
benefits. This review critically evaluates the existing 
literature on the physiological mechanisms, clinical 
evidence, health outcomes, and challenges associated 
with IF. We further discuss the safety profile of IF, 
population-specific considerations, and unresolved 
research questions. 
1. Introduction 

The rapid proliferation of obesity, type 2 
diabetes, and related metabolic disorders has triggered 
a surge in interest in novel dietary interventions. Amid 
the spectrum of dietary patterns, intermittent fasting (IF) 
has emerged as a prominent strategy, distinct from 
traditional caloric restriction. 
Unlike diets focusing solely on food composition or 
caloric content, IF is underpinned by the manipulation 
of meal timing, alternating between periods of voluntary 
fasting and feeding. Common regimens include 
alternate-day fasting (ADF, where fasting days alternate 
with normal eating days), the 5:2 diet (energy intake 
restricted to 500–700 kcal on two non-consecutive days 
a week), and time-restricted eating (TRE, limiting food 
intake to a specific window such as 8 hours daily). 
Public enthusiasm for IF is paralleled by a growing body 
of randomized controlled trials (RCTs), mechanistic 
studies, and epidemiological data, offering a complex 
portrait of benefits and risks. 

Fig 1 Types of Intermittent Fasting 
2. Mechanisms of Action 
2.1 Metabolic Switching and Energy Homeostasis 

The core physiological feature of IF is the 
induction of metabolic switching – a process wherein, 
following glycogen depletion (typically after 12–36 hours 
depending on activity, glycogen status, and other 

factors), the body shifts from glucose-based to fatty 
acid and ketone-based energy metabolism.This switch 
plays a pivotal role in the purported health impacts of IF. 
During fasting, hepatic glycogen stores are depleted, 
glycolysis slows, and fatty acids are mobilized from 
adipose tissue, increased in their conversion to ketone 
bodies (acetoacetate and β-hydroxybutyrate). Ketone 
bodies not only serve as alternative fuels for peripheral 
tissues, including the brain, but have also been shown 
to modulate gene expression, promote synaptic 
plasticity, and reduce inflammation. 
2.2 Autophagy and Cellular Stress Resistance 

One of the most compelling molecular effects of 
IF is the upregulation of autophagy — the lysosomal 
degradation and recycling of damaged organelles and 
macromolecules. Autophagy, suppressed under 
conditions of nutrient abundance and insulin signalling, 
is rapidly upregulated during fasting and caloric 
restriction. Animal studies suggest that enhanced 
autophagy via IF may contribute to cellular stress 
resistance, improved mitochondrial function, and 
prevention of age-associated diseases. 
2.3 Hormonal and Circadian Impacts 

IF modulates several hormones beyond insulin 
and glucagon, including increased adiponectin, 
lowered leptin (improving satiety signaling), lower 
fasting insulin, and reduced pro-inflammatory 
cytokines. Aligning feeding windows with circadian 
biology in TRE regimens is hypothesized to synchronize 
metabolic pathways with endogenous rhythms, 
improving glucose tolerance and lipid metabolism. 
Fasting-induced ketosis itself modulates the activity of 
sirtuins and FOXO transcription factors, implicated in 
enhanced cellular repair and longevity. 
3. Clinical Evidence of Health Benefits 
3.1 Weight Loss and Body Composition 

The most robustly documented outcome of IF in 
humans is weight loss. Meta-analyses of multiple RCTs 
indicate that IF yields losses of 4–8% of baseline body 
weight within 8–12 weeks, with effects similar to, or in 
some studies slightly exceeding, those of continuous 
daily caloric restriction. Fat mass reduction, especially 
visceral adiposity, is often pronounced. 
Some evidence indicates that IF may preferentially 
spare fat-free mass relative to daily caloric restriction, 
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particularly when combined with resistance training 
and adequate protein intake. However, results are 
mixed across studies and may depend on diet 
composition, specific fasting protocol, age, and 
baseline lean mass. 
3.2 Effects on Glucose Regulation and Insulin 
Sensitivity 

The mechanistic expectation that IF improves 
glycemic control is supported by clinical studies, 
especially in obese and prediabetic populations. IF 
regimens have been linked to reductions in fasting 
plasma glucose, fasting insulin, and HOMA-IR scores. 
One RCT of early time-restricted feeding in men with 
prediabetes demonstrated improvements in insulin 
sensitivity independent of weight loss. 
Animal studies suggest that spacing meals with 
extended fasting may improve hepatic insulin sensitivity 
and augment β-cell regeneration, effectively supporting 
metabolic health in preclinical diabetes models. 
3.3 Cardiometabolic Effects: Lipids, Blood Pressure, 
and Inflammation 

IF shows beneficial effects on serum lipid 
profiles: consistent reductions in LDL cholesterol (by 5–
20%), total cholesterol, and triglycerides are 
documented. Some RCTs also report moderate 
increases in HDL cholesterol. 
Systolic and diastolic blood pressure reductions of 3–
8mmHg have been demonstrated in overweight and 
hypertensive cohorts following IF interventions. It is 
hypothesized that fasting-induced enhancement of 
endothelial function and reduced sympathetic tone 
contribute to these effects. 

Reduced systemic inflammation is another key 
outcome. Decreases in circulating C-reactive protein 
(CRP) and various interleukins (e.g., IL-6) have been 
observed in IF trials, although the magnitude and 
duration of these effects vary and are often confounded 
by concomitant weight loss. 
3.4 Neuroprotective and Cognitive Benefits 

Preclinical data suggest IF can increase brain-
derived neurotrophic factor (BDNF) levels and promote 
synaptic plasticity. Animal studies link IF to improved 
memory, reduced neuronal degeneration, and 
increased resistance to acute injuries such as stroke 
and traumatic brain injury. 
Human data, though preliminary, are promising. Some 
small trials report improvements in verbal memory, 

executive function, and overall cognitive performance in 
older adults practicing IF. 
3.5 Longevity and Aging 

Rodent studies repeatedly show that IF extends 
life and health span, delaying age-associated 
pathology, tumour development, and cognitive decline. 
However, long-term human data are lacking; most 
evidence for IF’s impact on longevity in humans is 
indirect, extrapolated from improvements in surrogate 
markers and risk factors. 
4. Adverse Effects and Special Considerations 
4.1 Common and Transient Side Effects 

Adaptation to fasting is accompanied by 
transient symptoms in many individuals: hunger, 
fatigue, headache, irritability, dizziness, and reduced 
concentration. These commonly resolve within two to 
four weeks of regimen initiation. 
Gastrointestinal complaints (constipation, bloating, or 
diarrhoea) are occasionally reported, particularly when 
food quality is neglected or hydration is insufficient. 
4.2 Risks in Vulnerable Populations 

• Women of reproductive age: Some studies 
suggest IF may be associated with menstrual 
irregularities, possibly reflecting hormonal 
stress and hypothalamic suppression, 
especially in individuals with low body fat or high 
physical activity. 

• Elderly and athletes: There is potential for lean 
mass loss and impaired performance if protein 
intake or resistance exercise is suboptimal. This 
is especially relevant for frail elderly or athletes 
with high energy expenditure. 

• Individuals with eating disorders: IF may be 
contraindicated for those with a history or high 
risk of eating disorders, as dietary restraint and 
focus on meal timing may exacerbate 
disordered eating behaviours. 

• Diabetic patients: Well-controlled studies 
show safety in select diabetics, but medication 
adjustments (especially for insulin and 
sulfonylureas) must be supervised to avoid 
hypoglycemia. 

Populations for whom IF is generally not 
recommended include children, adolescents, pregnant 
or lactating women, those with underweight or 
malnutrition, and individuals with major chronic 
diseases unless closely supervised. 
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4.3 Sustainability and Adherence 
Despite high initial enthusiasm, adherence to IF 

regimens over the long term is variable. Dropout rates in 
clinical studies range from 10–65%, with social 
constraints, family schedules, and work obligations as 
common barriers. Some individuals find IF easier to 
adhere to than daily caloric restriction, appreciating the 
simplicity and absence of calorie tracking; others 
perceive increased hunger and difficulty incorporating 
fasting into daily life. 
Behavioural support, flexibility in fasting regimens, and 
regular monitoring are correlated with higher adherence 
and better outcomes. 
4.4 Safety in the Elderly and Chronically Ill 

In older adults, IF may aggravate sarcopenia if 
protein and energy intake are insufficient or 
comorbidities (e.g., cognitive impairment, frailty) 
complicate fasting periods. In the chronically ill, IF 
should never be initiated without medical consultation, 
as metabolic complications and interactions with 
medications (e.g., antihypertensives, hypoglycemics) 
are possible. 
5. Practical Implementation 
5.1 Common Regimens 

• Time-Restricted Eating (TRE): 12–20 hours of 
fasting with a set eating window daily (often 16:8 
or 14:10). 

• Alternate-Day Fasting (ADF): Alternating 
fasting days (0–800 kcal) with ad libitum feeding 
days. 

• 5:2 Diet: Two non-consecutive fasting days per 
week (500–700 kcal) and normal eating on other 
days. 
Choice of regimen should reflect individual 

health, lifestyle, and clinical goals. Meal quality, 
macronutrient balance, and hydration status must be 
maintained during eating periods to prevent nutritional 
deficiencies and optimize health. 
5.2 Dietary Quality and Exercise 

Nutrient-dense foods — vegetables, lean 
protein, whole grains, healthy fats — and attention to 
micronutrient intake help avert deficiencies, 
particularly if fasting windows are long. Integration with 
resistance training is critical to preserve lean mass and 
support metabolic flexibility. 
5.3 Behavioural and Psychosocial Factors 

Individual preferences, work schedules, social 
activities, and family needs influence adherence and 

outcomes. Flexible modification of fasting regimens 
increases feasibility and promotes sustainable 
behaviour change. 
5.4 Medical Supervision 

IF should be initiated with medical oversight in 
individuals with comorbidities, polypharmacy, or 
advanced age, with careful monitoring for adverse 
effects or unintended consequences. 
6. Unresolved Questions and Future Directions 

Despite robust short-term evidence, several 
critical questions remain: 

• Long-term safety & efficacy: Most RCTs are of 
3–12 months duration. Prolonged impacts on 
cardiovascular events, longevity, cancer risk, 
and mental health are unknown. 

• Comparative effectiveness: Direct 
comparisons among IF regimens and against 
traditional caloric restriction, especially in 
structured, isocaloric RCTs, are limited. 

• Interindividual variability: Sex, age, genetic 
background, baseline metabolic health, and 
lifestyle all influence IF outcomes and 
tolerability. Personalization remains 
underexplored. 

• Quality-of-life and psychosocial impacts: 
Comprehensive studies including psychological 
well-being, social function, and quality-of-life 
metrics are sparse. 

• Mechanistic translation: Large gaps persist 
between animal model mechanisms and human 
clinical relevance, particularly regarding 
longevity and neurodegeneration. 
There is a need for large, long-term RCTs 

enrolling diverse populations, utilizing standard 
outcome measures, and reporting on adherence, 
adverse events, and contextual factors. 
7. Conclusion 

Intermittent fasting is a promising, 
mechanistically rational dietary strategy that evokes 
evolutionary metabolic adaptations and offers 
cardiometabolic and potential cognitive benefits. 
Existing research supports its efficacy for weight loss, 
improvement of metabolic risk factors, and possibly risk 
reduction for chronic diseases. However, long-term 
human data are needed to fully evaluate its role in 
public health. 

IF is not same for all. Personalization, medical 
oversight, and integration with holistic lifestyle 
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interventions (diet quality, physical activity, 
psychosocial support) are essential. Clinicians should 
weigh potential benefits against risks, particularly for 
vulnerable populations. With ongoing research and 
refinement, intermittent fasting may find broader 
application as a flexible component of healthy lifestyle 
intervention in the prevention and management of non-
communicable diseases. 
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