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ABSTRACT 
 

Metabolic syndrome has become a critical health problem affecting the worldwide populace. The weight loss is indispensable in managing 

risk factors to metabolic syndrome, and therefore, the strategies that enhance energy balance and weight loss are very valuable elements 

of dietary recommendations. During the recent past, intermittent fasting (IF) diets have gained a lot of popularity as they have been found 

to lead to clinically significant weight loss. Such diets normally entail episodes of food intake and abstinence. In conjunction with the 

body’s control of consumption, blood pressure, and lipid profile, intermittent fasting is also linked to significant loss of weight loss, 

sometimes in fairly brief intervals between eight and twelve weeks. Time-restricted feeding, in which a person restricts his/her daily 

caloric intake to 12- 16 hours per day, is one of the most popular types of IF. In particular, Ramadan fasting has been shown to lessen the 

cardiac demand of hypertensive patients, with or without much change in blood pressure, during and after the fasting period. Similarly to 

calorie restriction, numerous fixations of intermittent fasting have been shown to be favorable in improving the metabolic and 

anthropometric health indicators of middle-aged adults. 
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Introduction 

According to American Heart Association (AHA), the concept of metabolic 
syndrome (MetS) can be referred to the number of three or more 

predisposing factors, including the low level of HDL cholesterol in blood, 

enlarged waist (more than 102 cm in men and more than 88 cm in women), 
high level of blood pressure (higher than 135/85 mmHg), the high level of 

triglycerides, and insulin resistance (refers to the level of fasting glucose 

that exceeds 100 [1]. One of the most relevant global health issues is 
obesity, which develops mainly because of a sedentary lifestyle and food 

enriched with high-energy levels. There has been an almost threefold 
increase in obesity all over the world since 1975. In 2016, approximately 

1.9 billion adults of 18 years above were found to be overweight, 

comprising 39 percent of all the adults in the Asian-Pacific region, with 
about 650 million (13 percent) having been diagnosed as obese.[2]. For 

treating obesity, successful weight reduction and energy-restrictive eating 

techniques are therefore warranted. On the same mechanistic basis as 
calorie restriction, nutritional interference in the mode of intermittent 

fasting is applied. Two common IF methods include alternate-day fasting 

and time-restricted. Alternating day fasting may also be adjusted so that 
there is 24-hour fasting and 24-hour eating time, usually done a few times 

a week. Alternative forms are 16-hour fasts with 8-hour eating windows, 

20-hour fasts with 4-hour eating windows or analogues. However, both 
intermittent fasting and caloric restriction result in a decrease by calories 

consumed by the individual; intermittent fasting is not based on constant 

restriction of calories. The configuration of the Mediterranean diet, created 
by American physiologist Angel Keys in 1950s, is considered as one of the 

healthy diets. The Mediterranean diet reduces the total amount of energy 

intake and thus improves body weight and alleviates the comorbidity of 
obesity. The Mediterranean diet has is effective for weight loss in obese 

subjects, suggesting adherence to treatment protocols, and weight control, 

depending on individualized habits. 
Concurrently with more than half of the caloric needs of a specific 

individual being supplied by carbohydrates, reducing them can be vital in 

decreasing body weight. Clinical evidence on whether there is benefit and 
harm of low-carbohydrate diets in these disorders is currently insufficient 

[3]. A popular risk factors of cardiovascular disease is hypertension which 

influences about 27 percent and 18 percent of people around the world, 
depending on location. As per statistics by the global health, hypertensive 

heart disease is top 20 leading reasons of death world with a percentage of 

1.6% of the total deaths reported in 2016. It is perceived as one of the major 
causes of premature mortality and disabilities [4]. 

Aerobic exercise combined with IF has been demonstrated to have marked 

effects in reducing blood pressure levels in patients with limited response 
to medicine and may thus become a part of their standard treatment cycle. 

The level of blood pressure was significantly decreased at baseline 

following exercise training whereby the systolic pressure was lowered by 
8.4 mm Hg, diastolic pressure lowered by 5.7 mmHg and the 24-hour 

measurements recorded a decrease of 5.1 mm Hg in the diastolic and 10.0 

mm Hg in the systolic pressure. Other effects that are correlated with 

intermittent fasting include a substantial decrease in body fat hence weight 

loss in around 8 to 12 weeks in addition to normalizing of lipid 
abnormalities, aspects of body composition changes and reduction of high 

blood pressure [5]. The use of intermittent fasting has been primarily 

focused on fighting obesity and overall improvements in health by reducing 
the rate of type 2 diabetes mellitus (T2DM), metabolic syndrome (MetS) 

and cardiovascular disease progression and hypertension [6]. 

Physiology of Intermittent Fasting    

Intermittent fasting, which is synonymous with intermittent energy 

restriction, is an eating plan that enhances or manipulates the metabolism 
by alternating the rate of regular and restricted eats. Such simple eating 

schedule is rerated with lot of health advantages including preventing 

diseases and slower aging. The possibilities of calorie restriction methods 
to increase longevity can be noted by means of decreasing body weight and 

oxidative stress [7]. 

A highly known fasting regimens include time-restricted feeding (TRF), 
Intermittent Fasting (IF), and the Fasting-Mimicking Diet (FMD). TRF is 

an intermittent fasting program wherein one fasts during set periods of 4 to 

12 hours every day, without interfering with the number of calories that they 
consume. 

          

 
Fig. 1: Physiological roles and mechanism of three fasting modes [7]. 

Time-restricted feeding (TRF), a feeding technique containing food intake 

to 4-12 hours each day. The findings from TRF are determined greatly by 

the peripheral tissue circadian rhythms. Intermediate fasting (IF), however, 
entails timeouts of invitation or very less intake of energy, the most common 

measure being one day or more. Among the most popular IF approaches, 

one should distinguish the so-called 5:2 diet and ADF. The difference 
among IF and other types of fasting is the way it affects non-coding RNA 

(ncRNA), as it is involved in controlling glucose and lipid metabolism liver 

processes. Moreover, IF also has its characteristic correlations with axonal 
regeneration and hematopoietic stem cell (HSCs). The fasting-mimicking 

diet (FMD), on the other hand, is defined by reducing the calories over a 

five-day monthly period and this is what makes it a unique type of fasting 

[7]. 

Types of intermittent fasting  

Intermittent feeding is a technique of having consecutive days of low 

consumptions of the body with food. Alternate-day fasting (ADF) is one 
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such diet, during which the amount of food consumed on fasting days is 
limited, whereas during feeding days a person is free to eat normally.[8]. 

1. Time-Restricted Feeding (TRF) is a type of diet having many fasting 

regimens, each of which must include 3 to 21 hours of fasting during the 
day or at night. Among the most recognized TRF patterns, one can mention 

Ramadan fasting which is an important practice in the Islam religion and 

during which healthy grown-up Muslims do not consume foods and drinks 
during a period of one month. The period of fasting lies between 12 to 22 

hours is dependent on the season and where one is located. Hard food is 

taken twice per day, that is to say after the sunset and before the dawn.[9]. 
2. Alternate Day Fasting (ADF) is known as reduction of calorie diet 

whereby on the fasting days the individual takes in a quarter of their daily 

energy requirement and that on the non-fasting days they are allowed to eat 
without restriction, which has been characterized by simplicity and 

compliance is being associated with reduction of weight and lower risk of 

weight gain [10].  
Table 1: Types of IF with their impacts [11]. 

Complete 

Alternative Day 

Fasting   

Alternate the days on which you eat (free eating of 

food) and fasting days (not eating of high-calorie 

food and beverages). 

Alternate Day 
fasting  

Single days of fasting are denoted with intake of 
20 to 25% of the daily requirements of the body. 

It is the premise of the popular 5:2 diet, under 

which people consume food normally during 5 
days of the week and severely cut back on the 

number of calories engaged in during other than 

those 2 days.  

Time Restricted 

Feeding  

The fasting diet includes meals of defined energy 

ratio which are taken within a predetermined 

period of time commonly referred to as eating 
window, a period of a few hours. The most 

widespread one is to split the day into eight time 

eating hours and sixteen fasting hours. 
Nevertheless, a longer and a shorter period of 

fasting and eating is possible as well. 

Religious Fasting  Different forms of fasting is performed to be 
spiritual or religious. 

Impact of intermittent fasting on blood pressure 

Cardiovascular risk factors, in combination with obesity tend to be linked 
with high prevalence of preventable diseases and hypertension. [12]. The 

use of IF has assists in cardiovascular health by three possible mechanisms, 

namely by mitigating oxidative damage, aligning with biological clocks, 
and increasing ketosis. Moreover, it is also noted that IF is known to not 

only reduce systolic blood pressure but also diastolic one, but its specific 

mechanisms are not fully clear. Among most hypertensive patients, the 
autonomic misalignment, which occurs due to augmented cardiovascular 

sympathetic tone and inhibited parasympathetic activity can be 

considerably fixed with the help of IF. It is believed that this may take place 
with an inhibition of sympathetic activity and an elevation of 

parasympathetic tone among other possible mechanisms. Since the ANS 

and RAS have an interaction, one can expect that a modulation of the ANS 
by IF can result in an inhibition of vasoconstrictor action. Ramadan fasting 

and the effect upon the RAS is frequently observed by the manner in which 

the serum ACE activity level, and the Angiotensin-I and Angiotensin-II 
levels occur. Furthermore, Ramadan fasting effects on ANS are examined 

with the help of the heart rate variability analysis in hypertensive patients. 

[13]. 

Moreover, IF improves tolerance to cardiovascular stress. When brain cells 

experience a low level of stress in the case of IF, the cells act by enhancing 

their capacity and endurance to higher levels of stress hence becoming 
stronger to cope with the stress that they may encounter in future. CR and 

IF are capable of promoting brain functions via better signalling pathways 
dealing with brain-derived neurotrophic factor (BDNF), serotonin, or 

insulin/ insulin-like growth factor (IGF). These circuits make up adaptive 

brain plasticity, which enhances cognitive activities like learning and 
memory and neurogenesis in addition to enhancing the resilience to stress 

in neurons. It is also possible that these mechanisms contribute to the 

regulation of peripheral glucose and the cardiovascular risk factors 
including lower blood pressure, an improvement of the inflammatory 

cytokines, and the alleviated oxidative stress. Moreover, an immediate 

positive impact of CR and IF on heart and vascular cell could be 
accomplished by alleviating oxidative stress and improving its tolerance to 

cellular stress. [14].  

                   

 
Fig. 2: Processes through Which Dietary Restriction Can Reduce Cardiovascular Disease 

Risk [14]. 

Immune system is one of the key biological aspects that can influence the 

condition of the blood vessels. Using intermittent fasting (IF), both an 
increased inflammatory markers and arterial dysfunction and improved 

vascular structure as well as endothelial function have been pointed to 

support a mechanistic relationship of IF, immune modulation, and the 

promotion of vascular health. Depending on the capability to produce 

different cytokines and chemokines, immune cells may further escalate 

systemic inflammation that evokes more cells of the inflammatory 
recruitment and extends vascular inflammation. Nevertheless, it is not 

evident whether IF can improve vascular function through limiting the 

influx of immune cells into the vascular wall and the nearby tissues, 
although there has been apparent links among IF, diminished inflammation, 

and vascular functional improvement.[15]. 

Impact of Intermittent Fasting on Weight Management    

Overweight and obesity is increasing and obesity poses a key threat to the 

occurrence of diabetes and insulin resistance. When one reduces even a 

small amount of weight of one kilogram he or she can minimise the risks of 
diabetes by up to 16 percent. A combination of physical exercise and a diet 

that results in a calorie deficit is required to lose weight and better the body 

composition (fat and muscles). The weight loss progress, which can be 
accomplished with the help of different treatments, may differ in studies.  

[16]. Periodic fasting diets are a newer breed of interventional diet where 

one alternates periods of eating with fasting whereby it has become popular 
recently because it might lead to clinically meaningful weight loss. In their 

simplest forms, these diets revolve around scheduled periods of feeding and 

fasting towards weight loss and other health gains. [17]. Patients treated 
with intermittent fasting lost weight, and the average body weight decreased 

by 6.5, and body fat by 1.1 percent after 12 weeks. [18]. After 12 weeks, 

patients with metabolic syndrome having incomplete consumption of 
calorie to a 10-hour period improved in a 12-week intervention. All patients 

experienced the improvement on at least two factors of metabolic syndrome, 

such as decreasing the waist line and abdominal fat and achieving an 
average weight loss under 3% of their starting weight.[19].  

The most popular weight loss method that was often used in the past was 

continuous energy individuals restricting their energy intake daily, although 
the degrees of the restriction varied between 15 to 60 percent. Nevertheless, 

recent years have seen the emergence of intermittent energy restriction 

(IER) as a CER alternative since it is viewed as less restrictive and has the 
potential of being adhered to better than CER. IER is more flexible and 

more food options are available as one only limits the intake of food energy 

but bounces back to normal days. Ther has bene lack of studies on the 
impact of IER on loss of weight more than 1 year, IER may have led to more 

weight loss than the constant energy restriction [20]. 

Conclusion  

IF indicates beneficial results on blood pressure regulation and weight loss, 

and is mediated through a few physiological processes. Moreover, 

Mediterranean diet is a confirmed beneficial and healthy eating pattern. 
However, long lating impacts and general health outcomes of intermittent 

fasting diets remain to be identified. Consequently, energy-restricted 
Mediterranean is thought of as one of the best nutritional treatment to 

achieve great weight loss. Intermittent found to be lower body weight, body 

mass index, calorie intake, and both systole and diastole blood pressure in 
less than 2 to 24 weeks. It might however take 48 weeks before a waist 

circumference is reduced. The evidence presented indicates that intermittent 

fasting may be an important strategy to prevent hypertension (especially in 
adults who have a risk of high blood pressure). 
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