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ABSTRACT

Background: The prevalence of obesity has been hit to the levels of pandemic meaning that it is a dire health issue affecting the
whole world at large and posing a great risk of developing a variety of health related complications such as cardiovascular
diseases, diabetes, and metabolic syndrome. As it is predicted that more than 1.53 billion adults are going to be obese by the year
2035, there is a desperate need to have effective dietary interventions. Intermittent fasting (IF) is one of the new promising models
of weight management and metabolic improvement that should be used instead of continuous energy restriction.

Materials and Methods: This meta-analysis included evidence of new systematic reviews, meta-analyses, and randomized
controlled trials on the effects of different IF regimes (such as alternate-day fasting, time-restricted eating, and periodic fasting)
on body composition, metabolic parameters, and metabolic complication of obesity. The search of the literature was performed
in large scientific databases, with emphasis on human literature published until 2025.

Conclusion: It has been shown that IF has clinically significant effects of reducing body weight, improving lipid profiles,
increasing insulin sensitivity, and decreasing blood pressure. IF diets prove especially effective in metabolic syndrome patients
and can be more beneficial than persistent calorie restriction regarding compliance and metabolic improvements. Nevertheless,
the long-term effectiveness and safety should be the subject of research in standardized, long-term study. Patient-specific
guidelines based on preferences, metabolic objectives, and possible risks are necessary to improve outcomes .
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INTRODUCTION

The obesity issue is among the current topic of the modern world, and as the latest statistics seen in the Obesity Atlas, organized
by WHO, state, the amount of adults that will be overweight in the future will be over one and three quarters of a billion all over
the world, among which one point five hundred and three thousand will be obese (1). The connotation of this staggering statistic
is that at least one in every two adults risks to become overweight or obese and that presents a colossal healthcare and social
expense to the societies throughout the world. These consequences of obesity go well past the surface of physical appearance,
since obesity is a major risk factor of many chronic diseases, such as cardiovascular disease, diabetes mellitus, steatotic liver
disease (MASLD) that appears as a result of metabolic dysfunction, and many types of cancer (2).

The obesity-related complications pathophysiological processes are complex and they relate to the interaction of metabolic,
inflammatory and hemodynamic processes. In addition to triggering inflammatory and immune mechanisms that drive
atherosclerosis, obesity encourages cardiovascular system structural and functional changes such as left ventricular hypertrophy
and heart failure (1). Moreover, obesity triggers insulin resistance, dyslipidemia, and hypertension, which are the ideal
combination producing the metabolic syndrome, the combination of diseases predisposing an individual to heart disease, stroke,
and type 2 diabetes (3). Today it is estimated that about 25-30 percent of all adults in the world do fit the diagnostic profile of
metabolic syndrome and it is more prevalent among the obese groups (1,3).
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The classic methods of weight treatment have mainly centered on continuous energy restriction (CER) which is a sustained
decrease in the daily caloric intake. Although effective in the short term, CER can be quite difficult to sustain over time and can
result in a decline of basal metabolic rate, which can put weight regain at risk (3). In the recent past, intermittent fasting (IF) has
come into the picture as a promising alternative that alternates between fasting and regular consumption that may provide a more
sustainable strategy to most people (4). The most widespread IF diets are intermittent energy restriction (IER), alternate-day
fasting (ADF), the 5:2 diet (two fasting days per week) and time-restricted eating (TRE), which limits all daily food consumption
to a range of time, commonly 4-12 hours (1).

The increased attention to IF is also due to its ability to not only reduce weight but also the alleged positive effects on metabolic
health such as better insulin sensitivity, improved lipid profiles, and decreased inflammation (4). Although the research is on the
rise, there is still a high level of inconsistency in conclusions on the effectiveness of various IF protocols and their particular
impact on different metabolic parameters. This review will provide a synthesis of the existing evidence on the use of IF as an
intervention to enhance overall metabolic health and decrease obesity-related complications, including the relative effectiveness
of the various IF strategies, the mechanisms involved, and the sustainability of its use.

DISCUSSION

The intermittent fasting has shown a consistent effect on the body composition in a number of investigations. The meta-analyses
of 15 randomized controlled trials (RCTs) that included 758 participants (all overweight and obese adults) revealed significant
body weight decrease (mean difference: -3.73 kg) and body mass index (BMI; mean difference: -1.04 kg/m2) with the use of IF
(1). These modifications are clinically significant advances that would significantly decrease the health risks associated with
obesity. A systematic review with a narrow patient population involving patients with metabolic syndrome, reported that IF
resulted in much more significant changes on obesity parameters than continuous energy restriction with a mean difference of -
1.77 (C1-3.06, -0.48) in weight-related outcomes (3).

The processes in which IF causes weight loss go beyond reduction of calories. Although it seems that IF alleviates lipolysis and
stimulates adipose tissue remodelling by switching glucose to the production of ketone-based energy during fasting (4). This
metabolic change can selectively act on visceral adipose tissue that is especially harmful to metabolic well-being. Also, IF was
found to normalize gut microbial diversity, which could also lead to better energy metabolism and decreased fat storage (5).

Table 1: Effects of Different Intermittent Fasting Regimens on Body Composition

IF Regimen Average  Weight | Average BMI | Key Findings
Reduction Reduction

Alternate-Day -3.5t0-5.5kg -1.2to -1.8 kg/m?> | Superior to TRE for weight loss and LDL

Fasting reduction

Time-Restricted -2.5t0 -4.0 kg -0.8 to -1.2 kg/m? | Most effective in short-term (<8 weeks);

Eating (16:8) significant fat mass reduction

5:2 Diet -3.0to -4.5kg -1.0to -1.5 kg/m*> | Beneficial for fasting glucose and appetite
regulation

The effects of IF are more than just in weight loss but also in a general increase in cardiometabolic health markers. Improvements
in lipid profile are especially evident, as IF significantly decreases the total cholesterol (mean difference: -6.31 mg/dL) and low-
density lipoprotein (LDL) cholesterol (mean difference: -5.44 mg/dL (1). Interestingly, the time course of triglyceride response
to IF is of interest--short-term IF ([?]12 weeks) can temporarily increase triglycerides (mean difference: 13.22 mg/dL), but long-
term intervention can make a significant change (mean difference: 4.89208) indicating that an adaptive period is required to
optimize lipids.

The use of IF protocols also has a beneficial effect on glucose metabolism, although the evidence is rather heterogeneous. Whereas
other meta-analyses do not find any significant impact on fasting plasma glucose or hemoglobin Alc in general populations,
others indicate strong advantages with respect to patients with metabolic syndrome (1,5). Such a different response indicates that
IF could be especially useful in individuals with developed metabolic impairment. Increased rate of insulin resistance is also seen
to be a common outcome of various studies and IF regimens have been reported to improve the insulin sensitivity in the body
through several different processes, such as decreased oxidative stress, improved mitochondrial activity and also affecting
circadian biology (3, 4).

Another significant cardiovascular outcome of IF is blood pressure decreases. Diastolic blood pressure also improves with IF
(mean difference: -3.30 mmHg) whereas outcomes on systolic blood pressure are more heterogeneous and also non-significant
in combined analyses (1). The mechanisms implicated in these cardiovascular benefits could include, but are not limited to,
improvements in the autonomic regulation of the body, improvements in the endothelial functioning, and decreasing
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inflammation, although additional studies are necessary to completely understand these processes.

Table 2: Effects of Intermittent Fasting on Cardiometabolic Parameters

Parameter Effect Size Clinical Significance | Notes
Total -6.31 mg/dL Moderate Consistent across studies
Cholesterol improvement
LDL Cholesterol | -5.44 mg/dL Moderate ADF superior to TRE
improvement
Diastolic BP -3.30 mmHg Mild improvement Consistent effect
Triglycerides Variable Improvement in long- | Short-term increase may occur
term
Insulin Significant Strong effect Particularly beneficial in metabolic
Resistance improvement syndrome

Not every IF regimen has similar metabolic effects. Subgroup analyses demonstrate that alternate-day fasting (ADF) tends to
have better results in terms of weight loss and LDL reduction than time-restricted eating (TRE) (6). Nevertheless, the
considerations of adherence could be biased towards TRE as fasting may suit into some of the lifestyles more easily than others.
The 16:8 TRE program (16 hours fasting, 8 hours eating) has proven themselves to be particularly effective, particularly when
used in short-term interventions ([?]8 weeks) and in young people (40-50 years) (7).

There should also be the consideration of the possible adverse effects. Other people complain of being hungry more during fasting
hours, low energy and difficulties in strenuous physical exercises during fasting (8). In individuals who have been trained to do
resistance exercise, TRE was linked to decreased total exercise volume and decreased increase in squat strength relative to non-
fasting controls even with similar increases in fat-free mass (9). It implies that people who have particular performance targets
might have to time their fasting sessions or choose adjusted IF regimens.

Some groups of people need to exercise caution or medical care in regards to IF, such as those who have a history of eating
disorders, those with diabetes on glucose-lowering medication, pregnant or breastfeeding women, and underweight ones (4, 6).
There are also psychological factors of IF that should be mentioned because some studies state that there is more urge to eat in
fasting people and those who have already developed disordered eating habits (10).

These practical challenges have to be weighed against the metabolic potentials of IF and research in the future should be aimed
at creating more accurate, sustainable and personalized IF regimens within a personalized medicine paradigm, to have a long-
lasting comprehensive cardiometabolic health optimization (1, 4).

CONCLUSION

Intermittent fasting is a paradigm shift in dietary practices in the field of metabolic health, as it is a practice where attention is
paid to the time of eating, and the content one eats is not important. The large amount of evidence examined shows that IF can
have clinically significant effects of improving body composition, lipid profiles, insulin sensitivity, and cardiovascular risk
factors. These advantages seem especially strong in patients who have already developed the metabolic syndrome and it can be
speculated that IF can become an effective therapeutic solution in high-risk populations.

There are a few main conclusions which are drawn based on the existing evidence. First, although the metabolic advantages of
IF are more that calorie limitation, they also entail complex endocrine changes, augmented lipolysis, adipose tissue restructuring,
and reestablishment of gut microbial homeostasis. Second, not every IF regimen works equally, as alternate-day fasting seems to
be a better option to drop weight and LDL, whereas time-restricted eating can be beneficial in terms of long-term compliance.
Third, length of IF intervention has a huge impact on the results, and lipid improvements specifically rely on the long-term
adherence.

The critical issues are whether IF approaches are long-term and safe. Research in future needs to focus on standardized, extended
trials for establishing the long-term advantages and safety of different IF protocols. Also, research on the underlying molecular
mechanisms of the metabolic benefits of IF, the most appropriate IF strategies in patients with particular conditions, and
combining IF with other lifestyle interventions would be of great importance to the field. Intermittent fasting is an evidence-based
approach with potential to reduce obesity and metabolic issues in the world due to the ever-increasing worldwide obesity
pandemic.
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