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Abstract 

Overweight and obese people are growing in numbers due to the adoption of unhealthy lifestyle. Overweight and obesity 
leads to morbidity and mortality affecting every organ system within the body. Therefore, overweight and obese 
individuals modify the lifestyle through dietary changes. One dietary method which gets more recognition is Time 
Restricted Eating as one of Intermittent Fasting regimens. This past decade, many studies have found its beneficial 
impact on overweight and obese individuals. This review aims to summarize the effect of TRE on weight loss, body 
composition, and metabolic health. This review gives a comprehensive understanding on concept of TRE and how could 
TRE be beneficial. This review also compares TRE to other IF regimens to find the most appropriate IF regimens. Articles 
from Google Scholar were obtained. A total of 90 articles were then included in this literature review. This review 
reveals that TRE is a promising dietary method on weight loss and improvement of body composition. On metabolic 
health, some studies reported changes while others reported otherwise. When compared to other IF regimens, TRE 
results in no greater impact leading to a similar result of every IF regimen. TRE switches metabolism and improves 
circadian rhythm and oxidative stress. These findings imply the beneficial impact of TRE on overweight and obese 
people.  
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1. Introduction

Within these past few years, the number of overweight and obese individuals is increasing. In 2016, WHO mentioned 
more than 1,9 billion adults above 18 years old are overweight with 650 million within are obese. This number had 
tripled from 1975 [1]. In 2022, 1 of 8 people is obese [2]. This growing number is due to the shifting of people’s lifestyles 
[3]. Ultra processed foods are widely produced and consumed. Foods and beverages high in sugars and fats and low in 
fibres are getting popular and consumed worldwide [4]. On top of that, physical activity is getting less adopted due to 
the sedentary lifestyle [5]. Calories input comes from foods then is used by the body for basal metabolism and physical 
activity, including exercise. The imbalance of calories input and output plays a major key role in the occurrence of 
overweight and obesity [6]. Calories surplus means that the input is higher than the output. If the body receives more 
calories, it will store the excessive calories in a form of glycogen and fats [6]. In male, fats tend to be deposited in the 
abdomen whereas in female, fats tend to be deposited in the hip and thigh. Accumulation of fats results in weight gain 
and increase in body mass index [7, 8]. High body mass index is categorized as overweight and obese individuals [9].  
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Overweight and obese individuals have five times higher chance in metabolic syndrome [7, 8, 10]. This is where the 
body has several metabolic abnormalities occurring intracellular and not yet manifest into symptoms. Not only that, 
overweight and obesity is a risk factor for diseases in every organ system in the body, most importantly, life threatening 
conditions such as stroke, diabetes, heart disease, and cancer [7, 11, 12]. Overweight and obese conditions lead to the 
impairment of the body image [13]. People might feel insecure for their body image rather than someone who has 
normal BMI [14]. This will cause psychological and social problems. Due to aesthetic and health reason, many 
overweight and obese individuals adopt healthier lifestyle to increase their body image and health. The adoption of 
healthy lifestyle is getting more recognition due to its sustainability while the instant changes may result in the 
reversible outcome. Managing the foods and beverages consumed and doing more physical activities can be done to 
achieve the ideal body weight [12, 15]. 

Lifestyle which is getting more recognition these past few years is intermittent fasting (IF) [16, 17]. IF allows people to 
consume foods and beverages within the eating period and pushes people to fast within the fasting period [18, 19]. 
There are many types of intermittent fasting [20]. The one type which is widely known and adopted is time restricted 
eating or abbreviated as TRE [20, 21]. TRE allows individuals to consume any foods or beverages without calories 
counting [19, 20, 21, 22, 23]. During the fasting period, individuals may only consume noncalories foods or beverages 
such as water, gum, black coffee, and tea [18, 19, 20, 21, 22, 24]. The most popular type of TRE is 16/8 where individuals 
are allowed to eat during 8 hours of eating period and must fast during 16 hours of fasting period [23, 25]. People do 
not need to calculate the calories intake and may also consume anything they want within the eating period [20, 21, 23, 
25]. There is also no requirement for exercising in TRE dietary method [18, 19, 21, 22, 24, 25]. This dietary method is 
getting more recognition due to its simple adoption on only limiting the eating window [20, 21, 23, 24]. 

Since the number of people adopting TRE into this lifestyle is increasing this past decade, it is important to understand 
the benefits of TRE. This literature review summarizes previous literatures published to comprehend the effect of TRE 
dietary methods in overweight and obese individuals. It aims to understand its clinical beneficence in decreasing body 
weight and improving body composition and metabolic health. This review will give comprehensive understanding 
principles of TRE as one of IF regimens. This review will also compare TRE to other IF regimens to find the best IF 
regimen to be adopted in the population. The purpose of this study is to give an overview and summary of literatures 
about the relevance of TRE as dietary methods in overweight and obese adults and the best way to adopt this method 
into the lifestyle to achieve the best result.  

2. Material and methods 

This review aims to give comprehensive overview of the effect of TRE dietary methods in overweight and obese 
individuals as a weight loss program. In this literature review, Google Scholar was accessed as an online database to 
obtain appropriate literature. Search terms were used to find the eligible literatures. “Time Restricted Eating, 
Overweight, Obese, Weight Loss, Metabolic Health, Body Composition” were searched in one full sentence in the search 
box. To understand the detail concept of TRE, “Time Restricted Eating, Metabolic Switching, Circadian Rhythm, 
Oxidative Stress” were also searched. This study collected literatures from this past decade to compose an updated 
summary of the effect of time restricted eating dietary methods. Among all articles, some articles had all four thematic 
keywords while some others only had two or three thematic keywords for “Time Restricted Eating, Overweight, Obese, 
Weight Loss, Metabolic Health, Body Composition”, for example “Time Restricted Eating, Overweight, Obese” and “Time 
Restricted Eating and Weight Loss”. As for “Time Restricted Eating, Metabolic Switching, Circadian Rhythm, Oxidative 
Stress”, some articles had two thematic keywords such as “Time Restricted Eating and Metabolic Switching”, “Time 
Restricted Eating and Circadian Rhythm”, and “Time Restricted Eating and Oxidative Stress.  After collecting all studies, 
this literature review summarizes literatures altogether to provide comprehensive discussion and conclude the effect 
of TRE dietary methods in overweight and obese individuals. It aims to understand the clinical beneficence in purpose 
for individuals to adopt this lifestyle to lose weight and improve the body image. 

3. Results  

From Google Scholar, after entering thematic keywords, “Time Restricted Eating, Overweight, Obese, Weight Loss, 
Metabolic Health, Body Composition” and “Time Restricted Eating, Metabolic Switching, Circadian Rhythm, Oxidative 
Stress”, a total of 3573 articles were obtained from both thematic keywords and sought for retrieval. Using advanced 
search, from “Time Restricted Eating, Overweight, Obese, Weight Loss, Metabolic Health, Body Composition”, 3490 
articles were collected and from “Time Restricted Eating, Metabolic Switching, Circadian Rhythm, Oxidative Stress”, 83 
articles were collected. All articles were then reviewed to synthesize the overview of this study. A total of 90 articles 
were then used in this literature review to give comprehensive understanding about the topic, 60 articles from “Time 
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Restricted Eating, Overweight, Obese, Weight Loss, Metabolic Health, Body Composition” and 30 articles from “Time 
Restricted Eating, Metabolic Switching, Circadian Rhythm, Oxidative Stress”. Studies obtained were from 2015-2024. 
Studies excluded from the screening process were due to the intervention given. Several studies did mention exercise, 
calorie restriction, and medication use. This study aims to understand TRE dietary method without any additional 
intervention which may alter the outcome.  In this matter, studies with interventions alongside time restricted eating 
were all excluded. 

4. Discussion 

4.1. Impact of TRE on Weight Loss 

In overweight and obese individuals, previous research studies have shown different results for the impact of TRE on 
weight loss. TRE results in weight loss, especially in overweight and obese adults [18, 26, 27, 28, 29, 30, 31, 32]. In older 
adults, TRE also reduces body weight [33, 34, 35]. When combined with intentional calorie restriction, TRE results in 
effective weight loss [35]. Even so, with only TRE, without intentional calorie restriction, TRE leads to weight loss [36]. 
This is due to TRE results in limiting the eating period which then indirectly decreases the calories intake and leads to 
weight loss [31, 37]. In adults, when body weight was reduced, body mass index will automatically be reduced because 
of growth plate fusion or epiphyseal closure. Body mass index is the calculation of body weight and height. A study of 
360 overweight and obese adults mentioned that TRE results in BMI reduction [38]. While most studies mentioned the 
impact of TRE in weight loss, other study mentioned otherwise. A study mentioned that TRE is no more beneficial rather 
than eating throughout the day [39]. Compared to daily calorie restriction, TRE results in no greater impact on weight 
loss [27]. In metabolic syndrome patients, weight loss was reported with approximately 3% of total body weight was 
reduced [40].  

People adopting TRE into their lifestyle can choose the most appropriate type of TRE. Based on the eating period, TRE 
is divided into early TRE (eTRE) and late TRE (lTRE) [41]. Early TRE allows people to eat early in the morning to 
afternoon and fast for the rest of the day. Late TRE allows people to eat later in the afternoon and fast until the next day. 
People who are not used to skipping breakfast may adopt early TRE. From previous research studies, early TRE is more 
effective for weight loss [18, 41, 42]. Individuals may also choose how long the fasting period is. While the most common 
form of TRE is 16:8 (16 hours fasting and 8 hours eating), people may choose how many hours they would want to fast, 
for example 4 hours, 6 hours, 8 hours, or 10 hours. However, fasting period must be above 12 hours because after 12 
hours of fasting, the body switches metabolism from utilizing glucose to fats and ketone bodies [26]. A study comparing 
4 hours and 6 hours of eating period mentioned that the 4 hours eating period results in no greater impact than the 6 
hours eating period [43]. However, another study mentioned that a longer eating period results in less body weight loss 
[26]. The results for weight loss depend on the adherence of the individuals. A study mentioned that adherence to TRE 
is high among adults with obesity which resulted in weight loss [18]. This is due to TRE only limits eating window and 
not calories intake and type of foods and beverages consumed. Therefore, many people likely adhere to TRE dietary 
method [18].  

4.2. Impact of TRE on Body Composition 

In overweight and obese individuals, TRE alters body composition [25, 31, 44]. A study mentioned reduction of fat mass 
without a significant reduction of lean mass [45]. Waist circumference was notably decreased after adoption of TRE in 
overweight and obese adults [25, 26, 39, 41, 42, 46, 47, 48]. However, another study mentioned otherwise. Body 
compositions did not change in obese adults [49]. In overweight and obese adults, the imbalance of calories input and 
output results to the deposition of fat throughout the body. In males, fat is mainly stored in the abdomen, whereas in 
female, fat is mainly stored in gluteofemoral region [42]. Fat is then degraded into energy during fasting period to meet 
daily calories requirement. This process will slowly decrease the amount of fat in the body which then improve the body 
composition [25, 26, 33, 42].  

4.3. Impact of TRE on Metabolic Health 

TRE has shown beneficial effects on metabolic aspects including fasting blood glucose, triglycerides, and blood pressure 
[20, 31, 44, 45, 49]. Insulin resistance was also reported to have improved in overweight and obese individuals [48]. On 
the other hand, other studies mentioned otherwise, the improvement of metabolic aspect was considered insignificant 
[39, 41, 43, 50]. Lipid profiles were negatively impacted in overweight and obese individuals [51]. Results of TRE on 
metabolic aspect may not be observed significantly [39, 41, 43]. This is due to the normal metabolic parameters before 
the intervention or known as metabolically healthy overweight and obese individuals who have abnormal body mass 
index and normal metabolic parameters [31, 37, 43, 50]. TRE may have shown significant results in individuals with 
abnormal metabolic parameters preintervention, for example in metabolic syndrome patients [40, 52]. In patients with 
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metabolic syndrome, the metabolic parameters were improved after the adoption of TRE dietary method [40, 52]. 
Therefore, several studies mentioned TRE may decrease metabolic risk disease [40, 53]. 

4.4. TRE Shifts Metabolism Within The Body 

One of the key mechanisms in the TRE dietary method is “metabolic switching” [54, 55, 56, 57]. Our body utilizes glucose 
to produce energy [54]. Glucose might be derived directly from the gut. When glucose intake exceeds the body's needs, 
glucose is then stored in a form of glycogen in the liver. Other sites storing glycogen are muscle and brain. During fasting, 
glycogen is then broken down into glucose to produce ATP [54, 55]. This process is called glycogenolysis. In the adipose 
tissue, the uptake of glucose aims to synthesize and store lipid or known as lipogenesis. The body prefers utilization of 
glucose as the primary resource of energy. However, during fasting period of TRE, the body prefers free fatty acid (FFA) 
and fatty acid-derived ketones or ketone bodies [54, 55]. This occurs when glycogen storage depletes and lipolysis 
generating FFA happens in the adipose tissue. Metabolic switching happens within 12-36 hours after food consumption, 
depending on the liver glycogen and the body’s energy expenditure [54, 55, 57]. This explains why fasting period must 
exceed 12 hours to achieve metabolic switching state [26, 54].  

FFA derived from the lipolysis occurring in the adipose tissue is then released into the blood. FFA can be uptaken by the 
liver and enters β oxidation to produce β hydroxybutyrate or known as ketone bodies [55]. Β hydroxybutyrate is then 
utilized by the muscle cell to produce ATP. This happens during prolonged fasting or vigorous exercise [54]. Muscle cells 
also store triglycerides in a form of lipid droplets, providing source of energy locally. Muscle cells prefer energy 
production from glucose. However, this preference is observed shifted to energy production from FFA and ketones [54]. 
A study revealed that the muscle cells prefer FFA and ketones as source of energy rather than glucose [54, 55]. During 
fasting period of TRE, the muscle uses FFA and ketones to produce ATP [54, 55]. The usage of FFA will deplete lipid 
storage in adipose tissue [54]. The depletion causes adipose tissue to shrink and decrease in size and volume [46, 47]. 
This explains after adoption of TRE, fat mass is decreased whereas lean mass is preserved [45]. When fasting, the body 
burns fat and this results in weight loss and improvement of body composition [25, 26, 33, 42, 54].  

B hydroxybutyrate is then transported from the blood into the neurons [54, 56]. Along with acetoacetate, β 
hydroxybutyrate is metabolized to produce ATP. Within the neurons, ATP is then used for cells activity. FFA can be 
utilized directly by astrocytes to produce β hydroxybutyrate. It plays a key role in ketogenesis, making sure neurons 
have adequate reservoir of β hydroxybutyrate [56]. This guarantees neurons for ATP production even when glucose 
intake is inadequate. When glucose can no longer be utilized, ATP is then derived from ketones [54, 55]. This will help 
neurons survive longer in an environment [56]. 

4.5. TRE Improves Circadian Rhythm 

Circadian rhythm is an internal clock synchronized within our body which regulates alertness or wake and sleep cycle 
[57, 58, 59, 60]. The core pacemaker of the body’s circadian rhythm is suprachiasmatic nucleus (SCN) located in the 
hypothalamus [57]. Our body synchronizes its circadian rhythm through in vivo and in vitro synchronization. In vivo 
synchronization is then divided into central and peripheral clocks [58]. Central clock is mainly affected by light whereas 
the peripheral clock is affected by meals, temperature, and arousal stimuli including stress, exercise, and substances 
like caffeine [58, 60]. Central clock regulates peripheral clock through autonomic innervations, endocrine signals, and 
body temperature [60]. 

Feeding and fasting state affects circadian rhythm through the presence of foods [57]. Circulating macronutrients is a 
patent stimulus to several hormones. Insulin is then released into the blood after the ingestion of foods [58, 60]. Not 
only that, in insulin sensitive organs, such as liver, muscle, and adipose tissue, foods ingestion induces gene expression 
involving transcriptions and translations [60]. A study comparing eTRE and lTRE mentioned that eTRE results in greater 
improvement of insulin resistance than lTRE [41]. High cortisol in the morning appears to be inhibiting the secretion of 
insulin and stimulating glucagon secretion [62]. Feeding and fasting state resets circadian rhythm [57, 63]. Metabolism 
related hormones, like insulin, leptin, and ghrelin which are released within the body, may be involved in synchronizing 
the SCN [60]. 

Feeding state upregulates anabolic phase and downregulates catabolic phase while fasting state does otherwise and 
affects cellular redox state [60]. Feeding activates mTOR pathway which leads to the phosphorylation of CK1 and GSK3 
which alters PER1 and PER2 in fibroblasts whereas fasting activates AMPK which leads to the phosphorylation of CRY. 
MTOR and AMPK pathway modulates the downstream of proteins including the transcriptional regulators of genes 
mainly in the liver. On the other hand, NAD and sirtuins, both affect circadian rhythm, correlated with the amount of 
energy within the cells. Feeding and fasting state upregulates the oscillation of circadian rhythm through its activators 
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and repressors causing gene expression resulting in healthier phenotypes [64].  Also, restricted feeding entrains 
peripheral clock but gives no effect to central clock [60].  

Intermittent fasting affects circadian rhythm through gut microbiome [61,65]. The presence and absence of foods 
ingested determine nutrient availability. Fluctuations of nutrients cause β diversity to be increased and compositions 
of gut microbiome to be determined. Gut microbiome undergoes metabolism which causes accumulations of bacterial 
metabolites like tryptophan derivatives, short chain fatty acids, and bile acids to be fluctuated. These give signals to the 
body central and peripheral clocks in circadian rhythm [65]. Feeding and fasting rhythms causing gut microbiome 
diversity robust the circadian clock [64].  

4.6. TRE Improves Oxidative Stress 

Oxidative stress is a condition where production of reactive oxygen species (ROS) exceeds its detoxification or the 
production of antioxidants is low which then results in the imbalance of oxidants and antioxidants [66]. Oxidative stress 
leads to cells and tissue damage. ROS is produced by our body through oxygen metabolism and may play physiologic 
roles, for example in cell signaling. Although ROS has functional effects on the body, the production needs to be kept 
low. Some stressors may contribute to a greater production of ROS, causing massive production without equivalent 
detoxification, such as UV light, radiations, pollutants, cigarettes smoke, alcohol, heavy metal (iron, arsenic, cadmium, 
lead, and mercury), and drugs (gentamycin and cyclosporin) [67]. The name ROS itself comes from an oxygen receiving 
or losing an electron which causes the molecules to be reactive due to the unpaired electron. The form of ROS can be as 
superoxide (O2-) and hydroxyl radical (OH-). These two are free radicals. Another form can be a nonradical or known as 
hydrogen peroxide (H2O2). Other than ROS, free radicals in our body might be in a form of reactive nitrogen species 
(ONOO-). Aside from electron transport chain, ROS is generated through several metabolism. Several enzymes produce 
ROS in a major amount, such as xanthine oxidase, nitric oxide synthetase, lipoxygenase, cyclooxygenase, and cytochrome 
P450. Oxidative stress may be caused by low production of antioxidants [67]. Several substances have already been 
identified to be antioxidants, such as vitamin a, vitamin e, vitamin c polyphenols, flavonoids, uric acid, theaflavin, 
carotenoids, and glutathione [66, 68]. These are all nonenzymatic antioxidants. Enzymatic antioxidants include 
superoxide dismutase (SOD), glutathione peroxidase (GPx), and catalase (Cat). These three are the most abundant 
enzymes within the body [69]. Our body mainly relies on enzymatic antioxidants within the cells for the detoxification 
of ROS [67].  

Oxidative stress is correlated to several diseases, including cardiovascular disease, neurodegenerative disease, 
inflammatory disease, cancer, and diabetes [70, 71, 72]. It affects every organ within the body. Oxidative stress is also 
closely linked to aging. Oxidative stress can be measured directly by measuring ROS and indirectly by measuring levels 
of DNA/RNA damage, protein oxidation or nitration, and lipid peroxidation [73]. The most common used DNA damage 
marker is 8-hydroxydeoxyguanosine (8-OHdG). Malondialdehyde (MDA) is a commonly used lipid marker for 
measuring oxidative stress [74]. Damage to proteins can be measured by protein carbonylation and protein nitration 
(3-nitrotyrosines) [75]. Other than that, products like advanced glycation end products (AGE) and advanced oxidation 
protein products (AOPP) can be measured [76]. Another useful indicator for oxidative stress is antioxidants. Low level 
of GSH/GSSG ratio is associated with high level of free radicals within the body [75]. 

TRE decreases oxidative stress and increases antioxidants [24, 28, 67, 69, 76, 77]. However, it is still unclear how TRE 
could affect oxidative stress [78]. A study mentioned that intermittent fasting alleviates antioxidants levels and 
decreases the generation of ROS which reduces oxidative stress. During fasting periods, IF increases GSH levels as 
antioxidants [79]. Total antioxidants capacity is also reduced [69]. IF is thought to be beneficial in mitigating lipid 
peroxidation by decreasing MDA and triacylglycerols levels [68, 69]. Different IF regimens including TRE and ADF are 
found to be able to upregulate protective enzymes like Nrf2 and SOD2 [79]. TRE results in significant reductions of AOPP 
and AGE [76]. In obese adults, 8-isoprostane levels are significantly decreased after adoption of eTRE [40]. Oxidative 
stress seems to have a circadian rhythm. Many important antioxidants peak in the morning, whereas oxidants peak in 
the evening/nighttime [78]. Therefore, TRE and other IF regiments may help preventing and managing chronic diseases 
[80, 81]. Furthermore, IF can delay aging by improving oxidative stress [82].  

4.7. TRE vs Other Regimens of IF 

There are several types of intermittent fasting. As mentioned above, the most popular type of IF is TRE or limiting eating 
window into a particular period of time. Other than TRE, IF regimens include alternate day fasting (ADF), 5:2 diet, 
warrior diet, and weekly 24 hours fast or also known as eat stop eat [83, 84, 85, 86, 87, 88]. Although the most popular 
form of TRE is 16/8 (16 hours fasting and 8 hours eating window), there are also variations of TRE, including 14/10 
(14 hours of fasting and 10 hours of eating window) and 20:4 (20 hours of fasting and 4 hours of eating window) [40, 
43]. This can be adjusted into individuals’ preferences based on habits and activities. The most important thing of TRE 
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is minimal hours of fasting. Based on the concept of metabolic switching, 12 hours is the minimal time for our body to 
switch from glucose utilization to fats and ketone bodies utilization [26]. Alternate day fasting allows individuals to fast 
every other day (fasting and eating day by turns). A 5:2 diet allows individuals to eat throughout the first 5 days of the 
week and limits calories intake into 500-600 calories the next 2 days. Warrior diet requires individuals to eat raw fruits 
and vegetables and eat one large meal at night. A weekly 24 hours fast or eat stop eat requires individuals to fast for 24 
hours once or twice a week [83, 84, 85, 86, 87, 88].  

Different regimens of IF were compared to understand the beneficial effect on weight loss, body composition, and 
metabolic parameters. Even without calorie restriction, TRE itself gives positive results in terms of weight loss and 
cardiometabolic health [36]. Compared to calorie restriction, different regimens of IF do not lead to superior changes in 
weight loss, body composition, and metabolic aspect [89]. Different types of IF, including TRE, ADF, and 5:2 diet, were 
compared. These result in no greater weight loss between one another [90, 91, 92]. For metabolic aspect, different 
regimens of IF result in no superior changes between one another [91, 92]. Therefore, individuals may choose any type 
of intermittent fasting regimens based on their preference without notable different outcome.  

5. Conclusion 

From several literatures mentioned above, TRE is thought to have a beneficial impact on weight loss, especially on 
overweight and obese people. Though TRE only limits eating window into several hours, the weight loss resulted is 
significant. Aside from weight loss, TRE also improves body composition, reduces fat mass while still preserves lean 
mass. On metabolic aspects, the amelioration caused by TRE is still inconclusive. Some literatures mentioned positive 
effect while others mentioned otherwise. This is due to the normal metabolic aspects preintervention on overweight 
and obese individuals. Further studies studying impact of TRE on metabolic syndrome patients need to be conducted. 
The three concept of TRE as one of the most popular regimen of intermittent fasting is switching metabolism and 
improving circadian rhythm and oxidative stress. When compared to other intermittent fasting regimens, beneficial 
effect of each IF regimen shows similarity, without notable differences. In conclusion, overweight and obese individuals 
may adopt TRE into their lifestyle as weight loss program and to improve body composition and metabolic aspect.  

Compliance with ethical standards 

Acknowledgments 

Special thanks to Faculty of Medicine, Universitas Airlangga for the opportunity to accomplish this literature review. 

Disclosure of conflict of interest 

All of the authors declare no conflict of interest to disclose. 

Statement of ethical approval 

This study is a literature review collecting previous studies therefore no ethical approval is required in this study. 

References 

[1] Obesity [Internet]. World Health Organization; © 2021 [cited 2024 Nov 19].  Available from 
https://www.who.int/news-room/facts-in-pictures/detail/6-facts-on-obesity 

[2] Obesity and Overweight [Internet]. World Health Organization; © 2024 [cited 2024 Nov 19].  Available from 
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight 

[3] Chatterjee A, Gerdes MW, Martinez SG. Identification of Risk Factors Associated with Obesity and Overweight-A 
Machine Learning Overview. Sensors (Basel). 2020; 20(9):2734.  

[4] Elizabeth L, Machado P, Zinöcker M, Baker P, Lawrence M. Ultra-Processed Foods and Health Outcomes: A 
Narrative Review. Nutrients. 2020; 12(7):1955. 

[5] Park JH, Moon JH, Kim HJ, Kong MH, Oh YH. Sedentary lifestyle: Overview of updated evidence of potential health 
risks. Korean Journal of Family Medicine. 2020; 41(6):365-373. 

https://www.who.int/news-room/facts-in-pictures/detail/6-facts-on-obesity
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight


Magna Scientia Advanced Research and Reviews, 2024, 12(02), 213–223 

219 

[6] Löffler MC, Betz MJ, Blondin DP, Augustin R, Sharma AK, Tseng Y, Scheele C, Zimdahl H, Mark M, Hennige AM, 
Wolfrum C, Langhans W, Hamilton BS, Neubauer H. Challenges in tackling energy expenditure as obesity therapy: 
From preclinical models to clinical application. Mol Metab. 2021; 51:101237. 

[7] Fruh SM. Obesity: Risk factors, complications, and strategies for sustainable long-term weight management. J Am 
Assoc Nurse Pract. 2017; 29(S1):S3-S14. 

[8] Fahed G, Aoun L, Bou Zerdan M, Allan S, Bou Zerdan M, Bouferraa Y, Assi HI. Metabolic Syndrome: Updates on 
Pathophysiology and Management in 2021. Int J Mol Sci. 2022; 23(2):786. 

[9] CDC. Adult BMI Categories [Internet]. United States of America: CDC; © 2021 [cited 2024 Nov 23]. Available from: 
https://www.cdc.gov/bmi/adult-calculator/bmi-categories.html 

[10] Krishnamoorthy Y, Rajaa S, Murali S, Sahoo J, Kar SS. Association Between Anthropometric Risk Factors and 
Metabolic Syndrome Among Adults in India: A Systematic Review and Meta-Analysis of Observational Studies. 
Prev Chronic Dis. 2022; 19:E24. 

[11] Abdelaal M, le Roux CW, Docherty NG. Morbidity and mortality associated with obesity. Ann Transl Med. 2017; 
5(7):161. 

[12] Jin X, Qiu T, Li L, Yu R, Chen X, Li C, Proud CG, Jiang T. Pathophysiology of obesity and its associated diseases. Acta 
Pharm Sin B. 2023; 13(6):2403-2424. 

[13] Escrivá D, Moreno-Latorre E, Caplliure-Llopis J, Benet I, Barrios C. Relationship of Overweight and Obesity with 
Body Self-Image Dissatisfaction in Urban Mediterranean Adolescents. Int J Environ Res Public Health. 2021; 
18(15):7770. 

[14] Weinberger NA, Kersting A, Riedel-Heller SG, Luck-Sikorski C. Body Dissatisfaction in Individuals with Obesity 
Compared to Normal-Weight Individuals: A Systematic Review and Meta-Analysis. Obes Facts. 2016; 9(6):424-
441. 

[15] Lin X, Li H. Obesity: Epidemiology, Pathophysiology, and Therapeutics. Front Endocrinol (Lausanne). 2021; 
12:706978. 

[16] Patterson RE, Laughlin GA, LaCroix AZ, Hartman SJ, Natarajan L, Senger CM, Martinez ME,Villaseñor A, Sears DD, 
Marinac CR, Gallo LC . Intermittent Fasting and Human Metabolic Health. J Acad Nutr Diet. 2015; 115(8):1203-
1212. 

[17] Vasim I, Majeed CN, DeBoer MD. Intermittent fasting and metabolic health. Nutrients. 2022; 14(3):631. 

[18] Przulj D, Ladmore D, Smith KM, Phillips-Waller A, Hajek P. Time restricted eating as a weight loss intervention in 
adults with obesity. PLoS One. 2021; 16(1):e0246186. 

[19] Regmi P, Heilbronn LK. Time-Restricted Eating: Benefits, Mechanisms, and Challenges in Translation. iScience. 
2020; 23(6):101161. 

[20] Ezpeleta M, Cienfuegos S, Lin S, Pavlou V, Gabel K, Tussing-Humphreys L, Varady KA. Time-restricted eating: 
Watching the clock to treat obesity. Cell Metab. 2024; 36(2):301-314. 

[21] Schuppelius B, Peters B, Ottawa A, Pivovarova-Ramich O. Time Restricted Eating: A Dietary Strategy to Prevent 
and Treat Metabolic Disturbances. Frontiers in Endocrinology. 2021; 12:683140. 

[22] Manoogian ENC, Laferrère B. Time-restricted eating: What we know and where the field is going. Obesity (Silver 
Spring). 2023; 31(Suppl 1):7-8. 

[23] Pavlou V, Cienfuegos S, Lin S, Ezpeleta M, Ready K, Corapi S, Wu J, Lopez J, Gabel K, Tussing-Humphreys L, Oddo, 
VM, Alexandria SJ, Sanchez J, Unterman T, Chow, LS, Vidmar AP, Varady KA. Effect of Time-Restricted Eating on 
Weight Loss in Adults With Type 2 Diabetes: A Randomized Clinical Trial. JAMA Network Open. 2023; 
6(10):e2339337. 

[24] Mishra S, Patress Ann Persons, Andrea De Lorenzo, Chaliki SS, Bersoux S. Time-Restricted Eating and Its 
Metabolic Benefits. Journal of Clinical Medicine. 2023; 12(22):7007-7007. 

[25] Çelik ÖM, Köksal E, Aktürk M. Time-restricted eating (16/8) and energy-restricted diet: effects on diet quality, 
body composition and biochemical parameters in healthy overweight females. BMC Nutrition. 2023; 9(1):97. 

[26] Jamshed H, Steger FL, Bryan DR, Richman Js, Warriner AH, Hanick CJ, Martin CK, Salvy SJ, Peterson CM. 
Effectiveness of Early Time-Restricted Eating for Weight Loss, Fat Loss, and Cardiometabolic Health in Adults 
With Obesity: A Randomized Clinical Trial. JAMA Intern Med. 2022; 182(9):953-962.  

https://www.cdc.gov/bmi/adult-calculator/bmi-categories.html


Magna Scientia Advanced Research and Reviews, 2024, 12(02), 213–223 

220 

[27] Liu L, Chen W, Wu D, Hu F. Metabolic Efficacy of Time-Restricted Eating in Adults: A Systematic Review and Meta-
Analysis of Randomized Controlled Trials. J Clin Endocrinol Metab. 2022; 107(12):3428-3441. 

[28] Gabel K, Cienfuegos S, Kalam F, Ezpeleta M, Varady KA. Time-Restricted Eating to Improve Cardiovascular Health. 
Curr Atheroscler Rep. 2021; 23(5):22.  

[29] Cienfuegos S, McStay M, Gabel K, Varady KA. Time restricted eating for the prevention of type 2 diabetes. J Physiol. 
2022; 600(5):1253-1264. 

[30] Rynders CA, Thomas EA, Zaman A, Pan Z, Catenacci VA, Melanson EL. Effectiveness of Intermittent Fasting and 
Time-Restricted Feeding Compared to Continuous Energy Restriction for Weight Loss. Nutrients. 2019; 
11(10):2442. 

[31] Chow LS, Manoogian ENC, Alvear A, Fleischer JG, Thor H, Dietsche K, Wang Q, Hodges JS, Esch N, Malaeb S, 
Harindhanavudhi T, Nair KS, Panda S, Mashek DG. Time-Restricted Eating Effects on Body Composition and 
Metabolic Measures in Humans who are Overweight: A Feasibility Study. Obesity (Silver Spring). 2020; 
28(5):860-869. 

[32] Che T, Yan C, Tian D, Zhang X, Liu X, Wu Z. Time-restricted feeding improves blood glucose and insulin sensitivity 
in overweight patients with type 2 diabetes: a Randomized controlled trial. Nutr Metab (Lond). 2021; 18(1):88. 

[33] Domaszewski P, Konieczny M, Dybek T, Lukaniszyn-Domaszewska K, Anton S, Sadowska-Krępa E, Skorupska E. 
Comparison of the effects of six-week time-restricted eating on weight loss, body composition, and visceral fat in 
overweight older men and women. Experimental Gerontology. 2023; 174:112116. 

[34] Prasad M, Fine K, Gee A, Nair N, Popp CJ, Cheng B, Manoogian ENC, Panda S, Laferrère B. A Smartphone 
Intervention to Promote Time Restricted Eating Reduces Body Weight and Blood Pressure in Adults with 
Overweight and Obesity: A Pilot Study. Nutrients. 2021; 13(7):2148.  

[35] Anton SD, Lee SA, Donahoo WT, McLaren C, Manini T, Leeuwenburgh C, Pahor M. The Effects of Time Restricted 
Feeding on Overweight, Older Adults: A Pilot Study. Nutrients. 2019; 11(7):1500.  

[36] Sun JC, Tan ZT, He CJ, Hu HL, Zhai CL, Qian G. Time-restricted eating with calorie restriction on weight loss and 
cardiometabolic risk: a systematic review and meta-analysis. Eur J Clin Nutr. 2023; 77(11):1014-1025. 

[37] Adafer R, Messaadi W, Meddahi M, Patey A, Haderbache A, Bayen S, Messaasi N. Food Timing, Circadian Rhythm 
and Chrononutrition: A Systematic Review of Time-Restricted Eating's Effects on Human Health. Nutrients. 2020; 
12(12):3770.  

[38] Gabel K, Hoddy KK, Haggerty N, Song J, Kroeger CM, Trepanowski JF, Panda S, Varady KA. Effects of 8-hour time 
restricted feeding on body weight and metabolic disease risk factors in obese adults: A pilot study. Nutr Healthy 
Aging. 2018; 4(4):345-353. 

[39] Erdem NZ, Bayraktaroğlu E, Samancı RA, Geçgil-Demir E, Tarakçı NG, Mert-Biberoğlu F. The Effect of Intermittent 
Fasting Diets on Body Weight and Composition. Clinical Nutrition ESPEN. 2022; 51:207-214. 

[40] Lowe DA, Wu N, Rohdin-Bibby L, Moore AH, Kelly N, Liu YE, Philip E, Vittinghoff E, Heymsfield SB, Olgin JE, 
Shepherd JA, Weiss EJ. 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.  JAMA Intern Med. 2020; 
180(11):1491-1499. 

[41] Wilkinson MJ, Manoogian ENC, Zadourian A, Lo H, Fakhouri S, Shoghi A, Wang X, Fleischer JG, Navlakha S, Panda 
S, Taub PR. Ten-Hour Time-Restricted Eating Reduces Weight, Blood Pressure, and Atherogenic Lipids in Patients 
with Metabolic Syndrome. Cell Metab. 2020; 31(1):92-104.e5. 

[42] Zhang LM, Liu Z, Wang JQ, Li RQ, Ren JY, Gao X, Lv SS, Liang LY, Zhang F, Yin BW, Sun Y, Tian H, Zhi HC, Zhou YT, 
Ma YX. Randomized controlled trial for time-restricted eating in overweight and obese young adults. iScience. 
2022; 25(9):104870. 

[43] He M, Li B, Li M, Gao S. Does early time-restricted eating reduce body weight and preserve fat-free mass in adults? 
A systematic review and meta-analysis of randomized controlled trials. Diabetes & Metabolic Syndrome: Clinical 
Research and Reviews. 2024; 18(2):102952. 

[44] Cienfuegos S, Gabel K, Kalam F, Ezpeleta M, Wiseman E, Pavlou V, Lin S, Oliveira ML, Varady KA. Effects of 4- and 
6-h Time-Restricted Feeding on Weight and Cardiometabolic Health: A Randomized Controlled Trial in Adults 
with Obesity. Cell Metab. 2020; 32(3):366-378.e3. 



Magna Scientia Advanced Research and Reviews, 2024, 12(02), 213–223 

221 

[45] Liu D, Huang Y, Huang C, Yang S, Wei X, Zhang P, Guo D, Lin J, Xu B, Li C, He H, He J, Liu S, Shi L, Xue Y, Zhang H. 
Calorie Restriction with or without Time-Restricted Eating in Weight Loss. New England Journal of Medicine. 
2022; 386(16):1495-1504. 

[46] Moon S, Kang J, Kim SH, Chung HS, Kim YJ, Yu JM, Cho ST, Oh CM, Kim T. Beneficial Effects of Time-Restricted 
Eating on Metabolic Diseases: A Systemic Review and Meta-Analysis. Nutrients. 2020; 12(5):1267. 

[47] Al-jammaz MH, Al-kalifah A, Al-bader NA, Al-hussain MH. The modulation of carbohydrate intake and 
intermittent fasting in obese Saudi women: a pilot study. Bulletin of the National Research Centre/Bulletin of the 
National Research Center. 2023; 47(1):146. 

[48] Domaszewski P, Konieczny M, Pakosz P, Lukaniszyn-Domaszewska K, Mikuláková W, Sadowska-Krępa E, Anton 
S. Effect of a six-week times restricted eating intervention on the body composition in early elderly men with 
overweight. Sci Rep. 2022; 12(1):9816. 

[49] Huang L, Chen Y, Wen S, Lu D, Shen X, Deng H, Xu L. Is time-restricted eating (8/16) beneficial for body weight 
and metabolism of obese and overweight adults? A systematic review and meta-analysis of randomized 
controlled trials. Food Sci Nutr. 2022; 11(3):1187-1200. 

[50] Gabel K, Varady KA. Feasibility of Time‐Restricted Eating. Obesity. 2020; 28(5):860. 

[51] Haganes KL, Silva CP, Eyjólfsdóttir SK, Steen S, Grindberg M, Lydersen S, Hawley JA, Moholdt T. Time-restricted 
eating and exercise training improve HbA1c and body composition in women with overweight/obesity: A 
randomized controlled trial. Cell Metab. 2022; 34(10):1457-1471.e4. 

[52] Chen JH, Lu LW, Ge Q, Feng D, Yu J, Liu B, Zhang R, Zhang X, Ouyang C, Chen F. Missing puzzle pieces of time-
restricted-eating (TRE) as a long-term weight-loss strategy in overweight and obese people? A systematic review 
and meta-analysis of randomized controlled trials. Crit Rev Food Sci Nutr. 2023; 63(15):2331-2347. 

[53] [52] Świątkiewicz I, Woźniak A, Taub PR. Time-Restricted Eating and Metabolic Syndrome: Current Status and 
Future Perspectives. Nutrients. 2021; 13(1):221.  

[54] Manoogian ENC, Chow LS, Taub PR, Laferrère B, Panda S. Time-restricted Eating for the Prevention and 
Management of Metabolic Diseases. Endocr Rev. 2022; 43(2):405-436. 

[55] Anton SD, Moehl K, Donahoo WT, Marosi K, Lee S, Mainous III AG, Leeuwenburgh C, Mattson MP. Flipping the 
Metabolic Switch: Understanding and Applying the Health Benefits of Fasting. Obesity (Silver Spring). 2018; 
26(2):254-268. 

[56] Mishra S, Singh B. Intermittent Fasting and Metabolic Switching: A Brief Overview. Biomedical and Pharmacology 
Journal. 2020; 13(03):1555-1562. 

[57] Rajeev V, Tabassum NI, Fann DY, Chen CP, Lai MKP, Arumugam TV. Intermittent Metabolic Switching and 
Vascular Cognitive Impairment. Journal of Obesity & Metabolic Syndrome. 2024; 33(2):92-107. 

[58] Zilberter T, Paoli A. Editorial: Metabolic Shifting: Nutrition, Exercise, and Timing. Frontiers in Nutrition. 2020; 
7:592863. 

[59] Reddy S, Reddy V, Sharma S. Physiology, Circadian Rhythm. Treasure Island (FL): StatPearls Publishing; 2023. 

[60] Ayyar VS, Sukumaran S. Circadian rhythms: influence on physiology, pharmacology, and therapeutic 
interventions. J Pharmacokinet Pharmacodyn. 2021; 48(3):321-338. 

[61] Xie Y, Tang Q, Chen G, Xie M, Yu S, Zhao J, Chen L. New Insights Into the Circadian Rhythm and Its Related Diseases. 
Front Physiol. 2019; 10:682.  

[62] Longo VD, Panda S. Fasting, Circadian Rhythms, and Time-Restricted Feeding in Healthy Lifespan. Cell Metab. 
2016; 23(6):1048-1059. 

[63] Schernthaner-Reiter MH, Wolf P, Vila G, Luger A. The Interaction of Insulin and Pituitary Hormone Syndromes. 
Front Endocrinol (Lausanne). 2021; 12:626427. 

[64] Manoogian ENC, Panda S. Circadian rhythms, time-restricted feeding, and healthy aging. Ageing Research 
Reviews. 2017; 39:59-67. 

[65] Hu D, Xie Z, Ye Y, Bahijri S, Chen M. The beneficial effects of intermittent fasting: an update on mechanism, and 
the role of circadian rhythm and gut microbiota. Hepatobiliary Surg Nutr. 2020; 9(5):597-602. 



Magna Scientia Advanced Research and Reviews, 2024, 12(02), 213–223 

222 

[66] Daas MC, de Roos NM. Intermittent fasting contributes to aligned circadian rhythms through interactions with 
the gut microbiome. Benef Microbes. 2021; 12(2):147-161. 

[67] Hardiany NS, Karman AP, Calista ASP, Anindyanari BG, Rahardjo DE, Novira PR, Taufiq RR, Imtiyaz S, Antarianto 
RD. The Effect of Fasting on Oxidative Stress in the Vital Organs of New Zealand White Rabbit. Rep Biochem Mol 
Biol. 2022; 11(2):190-199. 

[68] Pizzino G, Irrera N, Cucinotta M, et al. Oxidative Stress: Harms and Benefits for Human Health. Oxid Med Cell 
Longev. 2017; 2017(1):8416763. 

[69] Ensminger DC, Salvador-Pascual A, Arango BG, Allen KN, Vázquez-Medina JP. Fasting ameliorates oxidative 
stress: A review of physiological strategies across life history events in wild vertebrates. Comparative 
Biochemistry and Physiology Part A: Molecular & Integrative Physiology. 2021; 256:110929. 

[70] Sharsher SI, Ahmed AI, Metwally M, Arisha AH, Ahmed KED. Intermittent Fasting Decreases Oxidative Stress 
Parameters and Increases Total Antioxidant Capacity. Biointerface Research in Applied Chemistry. 2021; 
12(5):6763-6775. 

[71] Griendling KK, Camargo LL, Rios FJ, Alves-Lopes R, Montezano AC, Touyz RM. Oxidative Stress and Hypertension. 
Circ Res. 2021; 128(7):993-1020.  

[72] Huang Y, Jedličková H, Cai Y, Rehman A, Gammon L, Ahmad US, Uttagomol J, Parkinson EK, Fortune F, Wan H. 
Oxidative Stress-Mediated YAP Dysregulation Contributes to the Pathogenesis of Pemphigus Vulgaris. Front 
Immunol. 2021; 12:649502. 

[73] Kıran TR, Otlu O, Karabulut AB. Oxidative stress and antioxidants in health and disease. Journal of Laboratory 
Medicine. 2023; 47(1):1-11. 

[74] Masenga SK, Kabwe LS, Chakulya M, Kirabo A. Mechanisms of Oxidative Stress in Metabolic Syndrome. Int J Mol 
Sci. 2023; 24(9):7898. 

[75] Quetglas-Llabrés MM, Monserrat-Mesquida M, Bouzas C, Bougas C, Gómez C, Mateos D, Ripoll-Vera T, Tur JA, 
Sureda A. Inflammatory and Oxidative Stress Markers Related to Adherence to the Mediterranean Diet in Patients 
with Metabolic Syndrome. Antioxidants (Basel). 2022; 11(5):901. 

[76] Vona R, Gambardella L, Cittadini C, Straface E, Pietraforte D. Biomarkers of Oxidative Stress in Metabolic 
Syndrome and Associated Diseases. Oxid Med Cell Longev. 2019; 2019(1):8267234. 

[77] McAllister MJ, Pigg BL, Renteria LI, Waldman HS. Time-restricted feeding improves markers of cardiometabolic 
health in physically active college-age men: a 4-week randomized pre-post pilot study. Nutr Res. 2020; 75:32-43. 

[78] McAllister MJ, Gonzalez AE, Waldman HS. Impact of Time Restricted Feeding on Markers of Cardiometabolic 
Health and Oxidative Stress in Resistance-Trained Firefighters. J Strength Cond Res. 2022; 36(9):2515-2522. 

[79] Mohr AE, McEvoy C, Sears DD, Arciero PJ, Sweazea KL. Impact of intermittent fasting regimens on circulating 
markers of oxidative stress in overweight and obese humans: A systematic review of randomized controlled 
trials. Advances in Redox Research. 2021; 3(14):100026. 

[80] Diab R, Dimachkie L, Zein O, Dakroub A, Eid AH. Intermittent Fasting Regulates Metabolic Homeostasis and 
Improves Cardiovascular Health. Cell Biochemistry and Biophysics. 2024; 82(3):1583-1597 

[81] Kirkham AA, Ford KL, Topolnyski J, Da Silva BR, Paterson DI, Prado CM, Joy AA, Boulé NG, Pituskin E, Haykowsky 
MJ, Thompson RB. Time-Restricted Eating to Reduce Cardiovascular Risk Among Older Breast Cancer Survivors. 
JACC: CardioOncology. 2022; 4(2):276–278 

[82] Cheng WY, Desmet L, Depoortere I. Time‐restricted eating for chronodisruption‐related chronic diseases. Acta 
physiologica. 2023; 239(2):e14027. 

[83] Hidalgo-Silva D, López-Noguerola JS, Sánchez-Gutiérrez M, Madrigal-Santillán EO, Izquierdo-Vega JA. 
Intermittent fasting: a strategy to counteract aging linked to oxidative stress. Mexican Journal of Medical 
Research ICSA. 2022; 10(20):16-24. 

[84] Nowosad K, Sujka M. Effect of Various Types of Intermittent Fasting (IF) on Weight Loss and Improvement of 
Diabetic Parameters in Human. Curr Nutr Rep. 2021; 10(2):146-154. 

[85] Msane S, Khathi A, Sosibo A. Therapeutic Potential of Various Intermittent Fasting Regimens in Alleviating Type 
2 Diabetes Mellitus and Prediabetes: A Narrative Review. Nutrients. 2024; 16(16):2692. 



Magna Scientia Advanced Research and Reviews, 2024, 12(02), 213–223 

223 

[86] Nye K, Cherrin C, Meires J. Intermittent Fasting: Exploring Approaches, Benefits, and Implications for Health and 
Weight Management. The Journal for Nurse Practitioners. 2024; 20(3):104893. 

[87] Herz D, Karl S, Weiß J, Zimmermann P, Haupt S, Zimmer RT, Schierbauer J, Wachsmuth NB, Erlmann MP, Niedrist 
T, Khoramipour K, Voit T, Rilstone S, Sourij H, Moser O. Effects of Different Types of Intermittent Fasting 
Interventions on Metabolic Health in Healthy Individuals (EDIF): A Randomised Trial with a Controlled-Run in 
Phase. Nutrients. 2024; 16(8):1114. 

[88] Gan SX, Karissa P, Sou YL, Low HC, Low TY, Simpson T, Tan PPS, Lee PY, Zain SM, Ratnam W. Types of Intermittent 
Fasting and Their Effects on Obesity and Type II Diabetes Mellitus. Malaysian Applied Biology. 2024; 53(3):1-13. 

[89] Cheung K, Chan V, Chan S, Wong MMH, Chung GKK, Cheng WY, Lo K, Zeng F. Effect of Intermittent Fasting on 
Cardiometabolic Health in the Chinese Population: A Meta-Analysis of Randomized Controlled Trials. Nutrients. 
2024; 16(3):357.  

[90] 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. Adv Nutr. 2024; 15(1):100130. 

[91] Pascual PE, Rolands MR, Eldridge AL, Kassis A, Mainardi F, Lê KA, Karagounis LG, Gut P, Varady KA. A meta-
analysis comparing the effectiveness of alternate day fasting, the 5:2 diet, and time-restricted eating for weight 
loss. Obesity (Silver Spring). 2023; 31(1):9-21. 

[92] Zhu S, Surampudi P, Rosharavan B, Chondronikola M. Intermittent fasting as a nutrition approach against obesity 
and metabolic disease. Curr Opin Clin Nutr Metab Care. 2020; 23(6):387-394. 

[93] Varady KA, Cienfuegos S, Ezpeleta M, Gabel K. Cardiometabolic Benefits of Intermittent Fasting. Annu Rev Nutr. 
2021; 41:333-361  


