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ABSTRACT 

Background: While overweight and obesity currently affect more than 1.9 billion adults worldwide and represent major 
risk factors for the development of metabolic diseases, intermittent fasting (IF), also referred to as intermittent energy 
restriction (IER), is a dietary strategy characterized by the alternation of periods of habitual food and drink consumption with 
periods of voluntary fasting or substantial energy restriction. 
Aim: This review aims to analyze recent evidence regarding the effects of intermittent fasting in comparison with 
conventional dietary recommendations in overweight and obese individuals. The objective is to provide evidence-based 
insights that may assist clinicians and patients in determining whether intermittent fasting constitutes a feasible and effective 
alternative to traditional dietary interventions for optimizing metabolic health and reducing the risk of chronic disease 
development. 
Methods: To conduct this review, Pubmed and Google Scholar were searched independently for relevant articles. Numerous 
studies were reviewed, followed by an in-depth analysis, and compilation of their implications in health and disease. 
Results: Intermittent fasting (IF) is generally as effective as, but not necessarily superior to, traditional daily caloric 
restriction (DCR) for weight loss. 
Conclusions: While the short-term benefits (typically 3–6 months) are well-documented, there is a consensus that more 
high-quality, long-term randomized controlled trials (12 months or longer) are required. Further research is needed to 
evaluate IF’s impact on hard clinical endpoints such as cardiovascular events, mortality, and its long-term safety in diverse 
or high-risk populations. 
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1.Introduction 

Metabolic diseases, including obesity, type 2 diabetes mellitus, and metabolic syndrome, represent a 

major and rapidly growing global health burden. The prevalence of these conditions has increased significantly 

over recent decades, reaching epidemic proportions worldwide. They are strongly associated with increased 

cardiovascular morbidity and mortality, reduced quality of life, and substantial healthcare costs, placing a 

significant strain on public health systems. (1,2) 
Lifestyle modification, particularly dietary intervention, remains the cornerstone of both prevention and 

management of metabolic disorders. Traditional continuous energy restriction has long been considered the 

standard dietary approach for weight reduction and metabolic improvement.(3,4) In this context, intermittent 

fasting has emerged as a popular and promising dietary pattern. 
Intermittent fasting (IF) is a term encompassing various dietary patterns that cycle between periods of 

voluntary abstinence from food and drink and periods of normal caloric intake (2,5). Unlike traditional 

continuous energy restriction (CER) diets, which primarily focus on the quantity and macronutrient 

composition of food, IF emphasizes the temporal distribution of eating (5,6).  

Physiological Basis: The Metabolic Switch 

The primary biological mechanism underlying the efficacy of IF is the "metabolic switch" (7,8). This 

transition occurs when liver glycogen stores are depleted - typically after 12 to 36 hours of fasting - forcing 

the body to shift its energy metabolism from glucose utilization to the oxidation of fatty acids and the 

production of ketone bodies such as β-hydroxybutyrate and acetoacetate. This switch triggers cellular and 

molecular adaptations that enhance stress resistance, reduce inflammation, and improve glucose regulation 

(7,9). 

Primary Types of Intermittent Fasting 

The sources categorize the various IF protocols into several distinct patterns based on the duration and 

frequency of the fasting periods: 
• Time-Restricted Eating (TRE): This is the most common form of IF, involving the consumption of 

all daily calories within a fixed window, typically ranging from 4 to 10 hours, followed by a fasting period of 

14 to 20 hours(3,5,10,11). 

o A prevalent variant is the 16:8 model (16 hours of fasting and an 8-hour eating window)  

o Early TRE (eTRE) involves windows scheduled earlier in the day (e.g., 8:00 AM to 4:00 PM) 

to align with circadian rhythms  

o Late TRE (lTRE) shifts the window to the afternoon or evening(13) 

• Alternate-Day Fasting (ADF): This regimen alternates between a "fast day" and a "feast day" 

o In zero-calorie ADF, no food is consumed on fast days 

o In Modified ADF (mADF), individuals consume approximately 25% of their energy needs 

(around 500–600 kcal) on fast days and eat ad libitum on feast days(14,15) 
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• Periodic Fasting (Twice-Weekly Fasting or 5:2 Diet): This pattern involves two non-consecutive 

days of severe calorie restriction (e.g., 500–700 kcal) and five days of normal, unrestricted eating each week 

(10) 

• 4:3 Diet: A variant of periodic fasting where individuals restrict calories (typically by ~80%) on three 

non-consecutive days and eat ad libitum on the remaining four days(12) 

• Fasting-Mimicking Diets (FMD): These protocols use a specific sequence of low-calorie, low-

protein, and low-carbohydrate meals designed to induce the physiological state of fasting while still providing 

a minimal level of nutrients(7,15,16) 

The aim of this review is to summarize and evaluate current evidence from clinical studies regarding 

the effects of intermittent fasting and evaluate it as a viable alternatives to traditional dieting for weight 

management and the improvement of metabolic health. 

2.Methods 

This work is a narrative review of the literature, the aim of which was to collect and systematize current 

scientific data on the effect of IF on metabolic health. A search for relevant publications was conducted using 

scientific databases: PubMed and Google Scholar using keywords such as “intermittent fasting”, “time-

restricted eating”, “alternate-day fasting”, “caloric restriction”, “weight loss”, "metabolic health", “obesity” 

and “overweight”. The search included studies published up to May 2026, with no geographical restrictions 

applied. Additional search filters included articles published within the last five years, review articles, 

systematic reviews, and randomized clinical trials conducted in humans and published in English accessible 

as a full text. A total of 46 publications focusing on the effects of intermittent fasting on metabolic health, 

weight loss, body composition, and overall efficacy were identified. Of these, 34 publications were included 

in the analysis based on the predefined publication date criteria. We excluded publications describing the 

detailed biological and molecular mechanisms of action of intermittent fasting. The duration of the included 

studies were 12 months or less: 6-month (24-week), 3-month (12- to 16-week), 8-week and 4-week trials. The 

population of participants included mainly adults with obesity (BMI ≥ 30), type 2 diabetes and metabolic 

syndrome, characterized by factors such as abdominal obesity, elevated triglycerides, or high blood pressure. 

The clinical trials described in the sources varied significantly in size, with participant numbers ranging from 

as few as 14 to over 400. The exclusion criteria ensured participant safety and minimize factors that could 

confound the results: pregnancy and lactation, history of eating disorders, serious chronic and systemic 

diseases such as malignant tumors, renal and hepatic dysfunction and severe cardiovascular events; episode of 

myocardial infarction or acute cerebrovascular event. 

3.Clinical evidence  

3.1.Effects of intermittent fasting on body weight loss 

Intermittent fasting (IF) has been established as a potent non-pharmacological strategy for weight 
management, with clinical trials indicating that protocols lasting 4 to 24 weeks typically induce body weight 

reductions ranging from 4% to 10% in individuals with overweight or obesity (17). The primary driver of this 

weight loss is a spontaneous reduction in daily energy intake, often measured between 200 and 550 kcal, as 

participants naturally consume fewer calories when restricted to specific eating windows (3,6,18). Research 

comparing different protocols suggests that alternate-day fasting (ADF) often elicits more substantial short-

term weight loss (4–7%) than time-restricted eating (TRE), which generally results in a 1–4% reduction (1,19). 

Long-term studies spanning 12 months demonstrate that TRE (specifically an 8-hour window) produces weight 

loss comparable to traditional daily calorie restriction (DCR), with participants achieving approximately 5% 

reduction from baseline (3,6,20). However, the efficacy of IF for weight loss appears most successful in the 

initial phase of 1 to 6 months, after which many participants experience a plateau due to metabolic adaptation 

or a decline in dietary adherence (21,22). 
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3.2.Effects of intermittent fasting on body composition  

The weight loss achieved through intermittent fasting primarily targets fat mass and visceral adipose 

tissue, which are critical markers for cardiometabolic health (17,18,23). Protocols such as early time-restricted 

eating (eTRE) and ADF have been shown to significantly reduce total fat volume and abdominal visceral fat 

area (VFA) (1,23,24). While a reduction in fat-free mass (FFM) or lean muscle mass is a common byproduct 

of most weight-loss interventions, IF protocols show mixed results regarding muscle preservation (17,22,25). 

Some short-term ADF trials have reported significant muscle loss, accounting for up to 31.8% of total weight 

lost, which was not attenuated by low-dose protein supplementation alone (26). However, the integration of 

resistance training (RT) with TRE has proven highly effective in maintaining or even increasing muscle mass 

while simultaneously promoting fat mass reduction (27,28). Furthermore, 12-month trials comparing TRE and 

DCR found that both regimens led to similar losses in lean mass and bone mineral density, suggesting that 

TRE is no more deleterious to body composition than standard dieting (3,20). 

3.3.Effects of intermittent fasting on metabolic health 

Intermittent fasting (IF) exerts broad-spectrum benefits on metabolic health by triggering a "metabolic 

switch" from liver-derived glucose to adipose cell-derived ketones, which optimizes cellular fuel use and 

enhances metabolic flexibility. (11,21) 

Glucose Metabolism and Insulin Sensitivity 

Intermittent fasting protocols, particularly those involving meal replacements (MR) or restricted eating 

windows, have demonstrated profound effects on glycemic control. In the EARLY randomized clinical trial, 

a 16-week 5:2 MR intervention achieved a reduction in HbA1c of -1.9%, which was significantly greater than 

the reductions seen with standard pharmacological treatments such as metformin (-1.6%) or empagliflozin (-

1.5%) (29). These benefits extend to other markers, including significant decreases in fasting plasma glucose 

(FPG) and fasting insulin levels across various populations, from those with prediabetes to patients with long-

standing type 2 diabetes (19,29,30). 
The timing of the eating window appears to be a critical determinant of success; early time-restricted 

eating (eTRE), which aligns food intake with morning circadian rhythms, has been shown to be more effective 

at improving glucoregulation and pancreatic beta-cell function than delayed eating patterns (6,31). 

Furthermore, IF has been linked to a reduction in circulating branched-chain amino acids (BCAAs), which are 

established metabolic hallmarks of insulin resistance and obesity (32). Clinical evidence also suggests that IF 

improves HOMA-IR scores and insulin sensitivity (QUICKI), even in individuals with metabolic syndrome 

(MetS), largely by reducing fat infiltration in the liver and pancreas (23). 

Lipid Profile and Cardiovascular Protection 

The impact of IF on lipid parameters is equally robust, often surpassing traditional daily calorie 

restriction in improving atherogenic dyslipidemia. Research consistently reports significant reductions in total 

cholesterol, LDL cholesterol, and triglycerides (15,33,34). For instance, a 4-week trial demonstrated that 

alternate-day fasting (ADF) elicited larger reductions in non-HDL cholesterol than time-restricted eating (TRE) 

due to its greater energy deficit and pronounced effect on the intracellular redox state (1). In specialized groups 

like night shift workers, IF was associated with significantly lower LDL-C levels compared to continuous 

energy restriction (33). 
A unique advantage of IF, specifically observed in the INTERFAST-2 study, is the significant elevation 

of serum apolipoprotein M (apoM). This HDL-associated lipocalin is not only atheroprotective but also 

enhances insulin secretion through sphingosine-1-phosphate (S1P) signaling, creating a direct link between 

improved lipid function and better glucose regulation. Furthermore, IF protocols improve HDL cholesterol 

efflux capacity, which is inversely related to the risk of cardiovascular disease (35). In patients with metabolic 

syndrome, 8-hour TRE significantly improves the TG/HDL-c ratio - a key predictor of cardiovascular events 

- primarily through the reduction of visceral adipose tissue. These collective changes suggest that "watching 

the clock" facilitates a more favorable lipoprotein subclass distribution and effectively manages the lipid-

related risks of metabolic syndrome (23). 
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3.4.Effectivnes of different types of intermittent fasting 

The effectiveness of intermittent fasting varies significantly based on the specific protocol employed and the 

population studied. Alternate-day fasting is often cited as the most effective type for rapid weight loss and fat mass 

reduction, particularly in adults without obesity, due to its ability to create a larger energy deficit (1,19). Within the 

category of time-restricted eating, the 16:8 protocol (16 hours of fasting and 8 hours of eating) has demonstrated 

superior weight loss results compared to the less restrictive 14:10 protocol in obese patients with type 2 diabetes 

(30). The timing of the eating window also plays a crucial role; early time-restricted eating (eTRE), which aligns 

food intake with morning circadian rhythms, appears to be more beneficial for weight management and appetite 

suppression than delayed or evening eating windows (24,27,36). Despite the potency of ADF and the 5:2 diet, TRE 

is often considered a more viable long-term strategy for the general population because it reports significantly higher 

adherence rates (over 84%) compared to more restrictive fasting models (22,28). Specialized populations, such as 

night shift workers, have also successfully utilized modified 5:2 fasting schedules to achieve clinically relevant 

weight loss of 5.5 to 8.5 kg over 24 weeks (33). 

3.5.Safety of Intermittent Fasting  

Intermittent fasting (IF) is generally considered a safe and well-tolerated nutritional strategy for adults 

with overweight and obesity, with clinical trials consistently reporting a low incidence of serious adverse 

events (3,4,15,16). The safety profile of IF is comparable to that of traditional daily caloric restriction, and 

most reported side effects are categorized as mild, transient, and limited to the initial adaptation period, 

typically resolving within the first month of the intervention (3,5,7,9). 

Commonly Reported Adverse Effects 

Participants in intermittent fasting protocols frequently experience a range of physiological and 

psychological symptoms during the fasting window. These include headaches, dizziness, fatigue, irritability, 

nausea, and hunger (3–5,15,16,29,32,33). Additionally, some studies have noted minor occurrences of 

constipation, bad breath (halitosis), and a reduced ability to concentrate (7,15,30,31). While these symptoms 

are generally not severe enough to cause clinical concern, they can occasionally lead to dietary dissatisfaction 

and higher attrition rates in more restrictive protocols, such as alternate-day fasting (ADF) (4,5,14). 

Safety in Clinical Populations 

In patients with type 2 diabetes (T2DM), intermittent fasting is regarded as a safe adjunct treatment, 

provided it is conducted under professional medical supervision (5,17). 
Hypoglycemia Risk: The most significant clinical concern for diabetic populations is the risk of 

hypoglycemia, which may be exacerbated when fasting is combined with antidiabetic medications like insulin 

or sulfonylureas (2,17,19). However, many trials have reported that documented episodes of severe 

hypoglycemia are rare when medication doses are appropriately adjusted by physicians (6,29,30). 
Cardiovascular Safety: Evidence suggests that IF does not negatively impact cardiovascular markers; 

rather, it often leads to improvements in blood pressure and lipid profiles (5,21). 

Long-Term Safety Considerations 

While the short-term safety of IF (up to 6 months) is well-documented, there is currently limited high-

quality evidence regarding its long-term (over 12 months) safety and sustainability (9,10,29). Most clinical 

trials are characterized by small sample sizes and short follow-up periods, which limits the ability to generalize 

safety outcomes to broader populations or longer durations (10,21). Therefore, further large-scale, multicenter 

trials are necessary to establish a definitive long-term safety consensus for the medical community (10). 

3.6.Comparison of Intermittent Fasting and Daily Calorie restriction 

Clinical research across the provided sources indicates that intermittent fasting (IF) and daily calorie 

restriction (DCR) are generally comparable in their effectiveness for weight management and metabolic health, 

though they differ significantly in application and adherence (3,28,33). Several 12-month randomized 

controlled trials found no significant difference in weight loss between time-restricted eating (TRE) and DCR 

(3,37). Some studies suggest IF may be more potent in the short term; for instance, a 6-month trial in adults 

with type 2 diabetes found TRE more effective for weight reduction (-3.6%) than DCR (-1.8%)(38). A key 
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finding is that IF, particularly TRE, often leads to a spontaneous reduction in energy intake (between 200 and 

550 kcal/day) even when participants are not instructed to count calories, producing an effect similar to 

intentional DCR(6,20,38). Both strategies lead to similar improvements in blood pressure, lipid profiles 

(cholesterol and triglycerides), and glycemic control (fasting glucose and HbA1c) (3,3,20,33,37,38). 

3.6.1.Adherence and Feasibility  
Simplicity vs. Rigidity: IF, especially TRE, is often reported as easier to follow because it requires 

participants to simply "watch the clock" rather than count calories (6,20,28,38). 
Adherence Rates: Adherence to TRE is typically higher (frequently over 84%) compared to DCR 

(approximately 61%), which can be frustrating due to the constant cognitive load of monitoring every meal 
(6,20,20,28). 

Sustainability: While both are viable long-term strategies, the inherent flexibility of self-selected 
fasting windows may make IF more sustainable for individuals who struggle with the psychological strain of 
rigid dietary restraint. (25,39). 

4.Discussion 
Despite some promising findings detailed above, the validity and generalizability of Intermittent fasting 

research are constrained by several factors. 

4.1.Duration  
The limited duration of intervention periods constitutes a pervasive and significant limitation across the 

studies. Many trials are characterized by short-term designs, frequently ranging from only 4 to 12 weeks. These 
abbreviated timeframes are often insufficient to capture long-term metabolic adaptations or to assess the 
sustainability and durability of weight loss and health improvements. 

4.2.Small sample size 
A significant and pervasive limitation across the current body of evidence regarding intermittent fasting 

(IF) and time-restricted eating (TRE) is the frequent reliance on small cohorts. Many clinical trials are designed 
as pilot or feasibility studies, which typically involve a limited number of participants, thereby reducing the 
statistical power necessary to detect smaller but clinically relevant differences between intervention groups.  

4.3.Blinding  
The lack of blinding for both participants and study personnel represents a pervasive and significant 

methodological limitation. Because these interventions require participants to consciously adhere to specific 
dietary regimens, they are inherently aware of their treatment group, making traditional double-blind designs 
unfeasible. This awareness can introduce performance bias, where participants’ expectations, motivation, or 
increased self-monitoring - rather than the physiological effects of the fasting protocol - influence outcomes 
like weight loss and dietary adherence. Furthermore, when study staff are not blinded, their interactions with 
participants during dietetic consults can inadvertently skew results or encourage better compliance in the 
intervention group. 

5.Conclusions 
In summary, the collective evidence from these studies demonstrates that intermittent fasting (IF) is a 

potent and viable alternative to traditional daily caloric restriction (DCR) for the management of obesity and 
its related metabolic complications. However the weight-reductive effects of IF are primarily driven by an 
unintentional energy deficit rather than a unique metabolic advantage in energy expenditure. Notably, early 
time-restricted eating (eTRE) has been shown to improve glycemic control and reduce oxidative stress even 
in the absence of weight loss, suggesting that the timing of food intake independent of caloric quantity is a 
critical determinant of metabolic health. In summary, while intermittent fasting is a safe and effective 
intervention for obesity treatment, future research must prioritize large-scale, long-term randomized controlled 
trials to confirm these findings across broader demographics and evaluate hard clinical outcomes, such as 
cardiovascular events and long-term disease remission. 
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