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Introduction   
Globally, Obesity has developed as a major public 

health concern [1]. Creating an energy deficit with 

calorie restriction (CR), higher energy expenditure or 

a hybrid of the two advised in guidelines in order to 

treat obesity and obesity in the broader public. Given 

that long-term dietary modifications are required for 

maintained weight loss, the entire benefit of weight 

loss diets is dependent on factors other than weight 

loss, but also nutritional content [2].   

 

 
 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

Diet that are healthy and adhere to dietary 

recommendations lower the risk of chronic illnesses 

linked to a sedentary lifestyle while still providing all 

the necessary nutrients [3]. Systematic reviews and 

meta-analyses published recently a number of 

prospective cohort studies have been conducted 

revealed a link between high-quality diets and 

decreased risks of type 2 diabetes, cancer, 

cardiovascular disease, and all-cause death [4]. 
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ABSTRACT    

Background: Calorie restriction (CR) is the gold standard of treatment for treating overweight and obesity. Although this method 

results in only moderate weight reduction, weight rebound is frequent and CR adherence gradually deteriorates over time. IMF, or 

intermittent fasting, is a different nutritional approach, reduces calorie consumption. The study's objective is to assess the efficacy of 

continuous calorie restriction (CCR) with intermittent fasting in treating overweight and obese individuals.  

Methods: To find the pertinent literature, PubMed, Web of Science, Science Direct, Cochrane Library, and Google Scholar were 

exhaustively searched. The Rayyan QRCI was applied throughout this methodical procedure. 

Results: our review included eight studies with parameters including body mass index (BMI), age, insulin resistance, eating behavior 

and sleep quality. The studies investigated the role of intermittent fasting compared to the role of calorie restriction in losing weight.  

Conclusion: Our findings imply that CR positively improves metabolic parameters, assisting individuals who are insulin resistant 

and pre-diabetic. Additionally, IMF can improve health and cellular resilience to illness without calorie restriction and without causing 

weight loss. In terms of BMI, there was no discernible difference between IMF and CR. These results imply that IMF could be 

effective like CR for weight reduction. 
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Concentrating on nutritional quality while also trying 

to lose weight might have beneficial implications on 

one's overall health [5]. The standard therapy for 

treating obesity is calorie restriction, which often 

results Weight reduction is moderate (5-10%) and 

short-term (26 weeks) [6]. Daily calorie restriction 

(DCR) on the other hand adherence declines 

noticeably with time, and many people recover 

considerable weight within a year [7]. Caloric 

restriction (CR) is characterized as a continuous daily 

calorie decrease. Multiple factors, such as biological 

(such as hormonal changes), behavioral (such as 

increased caloric intake), psychological (such as 

heightened food reward), and environmental (such as 

the prevalence of high-calorie foods), might contribute 

to the difficulty of maintaining weight reduction over 

time. Additional strategies are required to increase 

adherence for individuals unable or unwilling to 

follow the CR diet plan [8]. It has become evident that 

no one dietary strategy can result in weight reduction 

in all people, and the optimal nutritional strategy for a 

certain person is one they can maintain over time [9]. 

Therefore, innovative nutritional treatments are 

required to provide a variety of evidence-based 

treatment alternatives for obesity [10]. For lowering 

calorie consumption, a different approach called 

Intermittent fasting (IMF) is followed. IMF is 

becoming more popular as a weight management 

treatment. IMF is characterized as an energy 

restriction of more than 60% on two to three days 

every week or every other day [11]. The IMF might be 

a tempting technique since people do not have to track 

and control their caloric intake every day, as well as 

the cyclical scenery of fasting may help to alleviate 

DCR-related persistent hunger. The IMF paradigm in 

mice involves every other day feeding with no calorie 

restriction [12]. A month-long intermittent fast during 

Ramadan provides a great IMF model, despite the fact 

that there is no universally accepted and well-

established IMF model in humans. Every year, 

depending on the season, Muslims fast for about 15 

hours during the day and eat whenever they choose 

without calorie restriction throughout the whole month 

of Ramadan. Ramadan fasting causes several 

physiological changes that are probably brought on by 

the altered eating and sleeping schedules. Many 

civilizations have acknowledged the benefits of 

limiting food consumption for a while, whether out of 

religious observance or in times of scarcity of food, on 

health and lifespan [13]. Despite the fact that multiple 

IMF has recently been studied as a weight reduction 

strategy. Here be various disadvantages that make it 

difficult to determine to what degree IMF is a long-

lasting approach for treating obesity. These 

restrictions include the absence of DCR management 

at the highest level of care and an inability to follow 

through on behavioral support or physical activity 

(PA) recommendations as required by obesity 

treatment guidelines. A diet with a somewhat low 

caloric intake, more physical exercise, and behavioral 

assistance are the main components of the high-

intensity, comprehensive behavioral weight loss 

intervention that is recommended by current 

guidelines for treating obesity. This intervention 

should be all persons with a BMI of less than 25 kg/m2 

are eligible for individual or group counseling sessions 

with a trained interventionist [11]. Trepanowski as 

well as co. The researchers looked at the effects of 

DCR vs. ADF vs. a no-intervention control on weight 

reduction after 52 weeks in 100 persons with diabetes 

who were obese or overweight (18-64 years old, BMI 

25-40 kg/m2, 86% female). The DCR regimen 

recommended taking 75% of the calories needed to 

maintain weight in weeks 0–26 and 100% in weeks 

27–52. During the weight loss phase (weeks 0-26), On 

fast days, the ADF technique recommended 

employing 25% of the baseline energy needs and 

125% of the baseline EI on alternate "feast" days. 

Following that, on fast days, 50% of baseline energy 

requirements are met, and on non-fast days, 150% of 

baseline energy requirements are met. Energy needs 

change on alternate "feast" days throughout the weight 

maintenance period (weeks 27-52). In comparison to 

those in the control group, individuals in the DCR and 

ADF saw similar mean weight reduction at weeks 26 

(6.8% in DCR compared to 6.8% in ADF) and 52 

(5.3% in DCR compared to 6.0% in ADF). The ADF 

group had a higher dropout rate (DCR was 29%, ADF 

was 38%, and control was 26%), which raises 

questions regarding the long-term tolerability of ADF. 

Additionally, individuals in DCR and ADF received 

all meals and no behavioral weight loss support during 

the first 13 weeks of the research intervention, which 

limits the study's generalizability. Additionally, 

participants were told not to alter their PA, which is 

inconsistent with the most recent recommendations for 

treating obesity. Members of the ADF group were 

advised to consume 150% of their daily calorie 

requirements. This might have resulted in increased 

attrition throughout the weight maintenance period 

(weeks 27-52). Furthermore, this study only included 

a 26-week weight loss phase [14]. We evaluated the 

consequences of IMF in our systemic review Against 

the CR strategy to weight loss.  

Methods  

The PRISMA acronym stands for Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses. 

The criteria were followed in this systematic review. 

Study Design also Duration: This systematic review 

was carried out in August 2023.  
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Strategy for searching: A thorough search was 

undertaken in five major databases, including Google 

Scholar, Web of Science, PubMed, Science Direct, 

and EBSCO, to find the pertinent studies. Our search 

was restricted to English, We also considered the 

unique requirements of each database. In order to 

discover relevant research, the next keywords were 

changed into terms for PubMed Mesh: "Sickle cell, 

Malaria, Plasmodium falciparum, Hemoglobin."  To 

match the key phrases, the Boolean operators "OR" 

and "AND" were applied. Publicly accessible articles, 

human trials, and publications the search results met 

everything in English.  

Choice criteria  

Inclusion criteria: For this review, we took 

consideration of the following factors: 

 • Any research compare between intermittent fasting 

and calorie defect approach in losing weight.  

• There were no restrictions on age. 

• Accessible, free articles. 

Exclusion criteria: 

• We excluded papers with faulty research methods or 

significant statistical mistakes, and restricted access to 

the entire text. 

• Case reports, letters to the editors, and conflict 

resolutions were not accepted. 

• Languages other than English. 

Extraction of information: Rayyan (QCRI) was used 

to detect duplicates in the search strategy's output. The 

researchers filtered the combined search results using 

a set of inclusion/exclusion criteria for determining the 

relevance of the titles and abstracts. Each paper that 

meets the requirements for inclusion has been 

examined carefully by the reviewers. The writers 

presented additional methods for resolving disputes 

after serious thought. The authors were able to get 

information on the studies' titles, authors, research 

year, country, participants, gender, diagnostic tool, 

main findings, and conclusion. 

Method for synthesising data: To give a qualitative 

summary of the research's results and main 

elements,Utilizing information from pertinent studies, 

summary tables were created. Once the data from the 

systematic review was retrieved, It was established 

what was the most effective strategy to use the data 

from the included study papers. 

Assessment of the risk of bias: The included studies' 

quality was evaluated using the ROBINS-I risk of bias 

assessment technique for non-randomized trials of 

therapies. Confounding factors, participant selection 

in study, Intervention categorization, variations from 

intended interventions the seven themes that were 

reviewed were missing data, outcome appraisal, and 

choice of reported result.  
 

Results 

Search outcomes: After removing 53 duplicates, the 

systematic search yielded 360 study publications in 

total. 307 articles were screened for title and abstract; 

there were 270 research projects left, and 190 were 

rejected. Only 22 of the 80 reports sought for retrieval 

were unable to be located. Finally, 30 papers were 

evaluated for full-text review, 15 were disqualified 

because the study results were erroneous, and 5 were 

dismissed because the population type was 

inappropriate. This systematic review included eight 

relevant research publications. (Figure 1) depicts a 

high-level overview of the study selection process.   

Characteristics of the research included: (Table 1) 

outlines the socio-demographic features of the studies 

evaluated. The systematic review included 8 studies. 

Six of them are randomized trails [16, 18- 22], and one 

is Interventional [15]. The average age of the 

participants was from 18 to 70 years old which 

observed the relationship with adults [15- 22]. The 

body mass index included in these studies was 

between 25 to 45 kg/m2 [15, 16, 17, 19, 20, 21, 22]. 

The period of study was variable, some studies had 

long duration [15, 16, 19, 21, 22], and others had short 

time [18, 20]. (Table 2) highlights the clinical aspects 

of the trials covered. We included 8 studies that 

investigated the role of intermittent fasting compared 

to calorie defect in weight loss [15-22]. Two of these 

studies compared the effect of CR and IMF on human 

health, sleep quality and nutritional habits [21, 17]. 

Three studies used the comparison between CR and 

IMF to prove that CR has good impact on the 

metabolic parameters and IMF is good with improving 

cellular resistance [15, 20, 22]. A study added that IMF 

impact on energy balance [16], on the other hand the 

two approaches showed the same effect in losing 

weight and fat mass. 

Discussion 

Although CR-based weight reduction therapies 

provide minor weight loss effectiveness there is 

significant inter-individual variation in the near term. 

In weight reduction, as well as poor long-term weight 

loss maintenance. To provide people looking to lose 

weight a variety of evidence-based alternatives, Long-

term success in energy restriction requires evidence-

based dietary approaches, and intermittent fasting 

(IMF) may be a healthy dietary strategy for assisting 

more individuals in losing weight and improving their 

metabolic health. [16]. Food quality improvements 

may be crucial for enhancing long-term health and 

decreasing the risk of lifestyle diseases illnesses, in 

addition to the advantages found with weight 

reduction [23]. 
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Figure (1): PRISMA flowchart summarizes the study selection process. 

 



Intermittent Fasting versus Calorie Defect Approach in Losing Weight: 
A Systematic Review  

                                                                       
 

  

Study Study design Period of 

study 

Participants Age range Gender Body mass 

index 

Aksungar, F B 

et al. 2017 [15] 

Single-arm 

Interventional 

Human Study 

2 years 23 28-42years 100% 

females 

29-39 

Ostendorf, 

Danielle M et 

al. 2022 [16] 

two-arm 

randomized 

controlled 

trial 

52-week --- 18–60 years ---  27–46 kg/m2 

Hooshiar, 

Saeedeh 

Hosseini et al. 

2023 [17] 

open-label 

randomized 

controlled trial 

8 weeks  Fifty-six  18 and 50 

years 

100% 

Females  

40 >BMI 

≥25 

Davis, Ashley 

E et al. 

2021[18] 

--- --- 48 rats in 1st 

study 

16 rats in 2nd 

study 

--- Rat models --- 

Teong, Xiao 

Tong et 

al.2023 [19] 

randomized 

controlled trial 

between 

26 

September 

2018 and 4 

May 2020 

209 58 ± 10 years 57% 

female, 

34.8 ± 4.7 kg m 

−2 

Teong, Xiao 

Tong et al. 

2021[20] 

randomized 

controlled trial 

8 weeks  46 Mean 50 

years  

100% 

females 

32.9 [4.4] 

kg/m2 

Headland, 

Michelle 

Louise et al. 

2019[21] 

randomized 

parallel trial 

12 months 146 18–72 years 124 female, 

22 male, 

mean  

 33 kg/m 

T. M. Sundfør 

et al. 2019 [22] 

A randomized 

trial 

1 year 98 between 21 

and 70 years 

--- 30–45 kg/m2 

Table (1): Socio-demographic characteristics of the included participants. 
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Study Method  Outcomes  Conclusion  

Aksungar, 

F B et al. 

2017 [15] 

- 12 months of CR, a month of IMF 

(Ramadan), and another 11 months of CR. 

Before the trial started, daily caloric intake was 

determined based on the patients' regular daily 

meals over the course of a month. 

-During the follow-up, 24-hour urine samples 

were taken six times, and 24-hour urinary 

ketones were calculated semi-quantitatively. 

To identify any dehydration during IMF, 24-

hour urine volumes were also tracked. 

-All blood samples were collected during 

Ramadan and after a 12-hour fast. 

 

Glucose, insulin, and Homa-IR 

levels all drastically dropped with 

CR as BMI dropped. While glucose 

levels continued to drop over the IMF 

period, insulin levels stayed the 

same. 

Exercise and CR weight 

loss have a favorable 

impact on metabolic 

markers.  IMF may 

improve cellular health 

and resilience to illness 

through a variety of 

methods. 

Ostendorf, 

Danielle 

M et al. 

2022 [16] 

--- Even while weight reduction 

therapies based on CR have a 

small short-term success rate, 

there is significant inter-

individual variation in weight 

loss and poor long-term 

maintenance of weight loss.  IMF 

is a useful dietary approach to 

assist more people in losing 

weight and improving their 

metabolic health. 

Dietary and PA 

recommendations can be 

compared between IMF 

and DCR. 

Hooshiar, 

Saeedeh 

Hosseini et 

al. 2023 

[17] 

Following baseline studies, participants per 

stratum will be divided into two groups: "daily 

calorie restriction" (control) and "modified 

intermittent fasting" (intervention). Every 

member is expected to adhere to a diet that 

meets their daily and group energy needs. The 

Mifflin equation will be used to determine the 

people's energy needs. 

The IMF improves the obesity 

disorder which leads to 

improving sleep quality 

The quality of sleep can be 

impacted by weight loss 

strategies since obesity 

promotes sleep 

disturbances. 

Davis, 

Ashley E 

et al. 

2021[18] 

In two independent studies utilising male rats, 

rat models of leanness and obesity that had 

been intentionally chosen for inherently 

high(HCR) and low(LCR) aerobic capacity 

were put on intermittent fasting and 50% 

calorie-restrictive diets. 

There was no statistically significant 

difference in weight reduction 

between the two phenotypes. 

For those with poor 

intrinsic aerobic fitness, 

intermittent fasting is a 

successful weight-loss 

method; nevertheless, 

direct comparison of 

calorie restriction and 

intermittent fasting is 

necessary to identify any 

differences in energy 

expenditure in lean and 

obese individuals.-

pronephenotype 

Table (2): Clinical characteristics and outcomes of the included studies. 
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Teong, 

Xiao Tong 

et al.2023 

[19] 

Nutritional assistance to patients in the 

iTRE and CR arms for 6 months, with an 

extra 12-month follow-up. 

After six months, persons at high 

risk of type 2 diabetes receiving 

IMF plus early time-restricted 

eating (iTRE) had a small 

improvement in postprandial 

glycemia in response to a mixed-

meal tolerance test compared to 

those receiving daily CR without 

timing recommendations. 

--- 

Teong, 

Xiao Tong 

et al. 

2021[20] 

Measurements were taken after 12-hour 

overnight fasts in both the IMF and CR 

groups at baseline and week 8, as well as 

after 24-hour fasts in the IMF group alone 

at week 8. 

IMF resulted with more weight 

loss and body fat reduction than 

CR. 

In healthy women who are 

overweight or obese, IMF 

may be an effective short-

term weight reduction 

alternative to CR that has 

little negative effects on 

eating habits, mood, sleep 

quality. 

Headland, 

Michelle 

Louise et 

al. 

2019[21] 

Primary outcome was for weight loss, and 

secondary outcomes were for changes in 

body composition, blood lipids, 

and glucose. 

At 12 months, there were no 

differences between groups in the 

rise in HDL cholesterol or the 

drop in triglycerides. LDL-

cholesterol and fasting glucose 

did not alter. 

It produced comparable 

outcomes in terms of 

weight reduction, body 

composition, and changes 

in cardiometabolic risk 

variables. 

T. M. 

Sundfør et 

al. 2019 

[22] 

--- After three months of 

intervention, men and women 

with abdominal obesity showed 

more favorable changes in 

nutritional composition and 

eating habits after a CER than an 

IER. 

In both the IER and CER groups, 

there was comparable weight 

reduction, energy consumption, 

and macronutrient composition. 

--- 
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To improve overall health and lower the risk of 

noncommunicable illnesses, specifically for 

cardiovascular disease prevention, WHO advises 

ingesting at least 400 g of fresh fruits and vegetables 

every day [24]. Following a CER weight reduction diet 

led to improvements in nutritional content and 

cognitive restraint, a role in eating behavior in men and 

women suffering from abdominal obesity, as well as 1 

extra component of metabolic syndrome [25]. 

Additionally, Weight loss methods can have an impact 

on sleep quality because obesity is one of the main 

causes of sleep disturbances [17]. In this review, we 

discovered that eating habits, sleeping patterns, and 

other factors have been convincingly shown, and meal 

frequency have a significant impact on human health. 

Caloric restriction and IMF have both been proved to 

be promising diets for maintaining a healthy body and 

losing weight [21]. Decreasing weight with CR and 

exercise has a good impact on metabolic parameters. 

This will be especially helpful for patients who are 

Pre-diabetes and/or insulin resistance will necessitate 

non-pharmacologic therapy.  IMF can promote health 

and cellular resistance to sickness by employing a 

number of pathways, even if the fasting phase is 

followed by an overly calorie-rich period with little 

reduction in overall calorie consumption [15, 20, 22], 

Can also have an effect on energy balance [16]. A 

research found that eight weeks of intermittent fasting 

resulted in a 6.8% drop in the level of glucose in the 

blood after fasting and a 22.6% reduction in levels of 

insulin in obese people [26]. IMF and CR have 

comparable efficacy for body weight, fat mass, fasting 

glucose, and insulin [19]. It is well known that eating 

habits, sleep patterns, and meal frequency have a 

significant impact on human health. The effect of 

Intermittent Fasting has also been investigated in 

weighting loss. The information gathered will help us 

better understand fasting therapies that can be used to 

treat overweight and its comorbidities [17]. 27 IMF 

studies (published between July 1, 2019, and January 

1, 2000) were found in a systematic review, Weight 

reduction ranging from 0.8 to 13.0% of baseline 

weight was recorded with no ill consequences. 

Substantial negative impacts [27]. A standard-of-care 

CR control is one of the major weaknesses of the 

present evidence base, along with the absence of 

behavioral support based on guidelines and the failure 

to adequately assess dietary and PA adherence using 

objective measurements. IMF has only been studied as 

a weight loss method in three longer-term (52-week) 

studies thus far [14, 21, 28]. None of these longer-term 

trials found any appreciable variations in weight 

changes between IMF and DCR. However, there are 

issues with each of these trials that prevent 

generalizations regarding the IMF's long-term efficacy 

versus. DCR for the treatment of obesity. In order to 

prove long-term efficacy and comprehend the 

influence of IMF on energy balance, interventional 

studies must adhere to higher standards of scientific 

rigour than those found in the present literature. 

Conclusion 
In conclusion, we observed that IMF worked well as a 

CR for weight loss. Weight reduction has a significant 

impact on human health, as do eating habits, sleeping 

patterns, and meal frequency. This will thus result in 

non-pharmacologic therapies and be especially 

beneficial for individuals who are pre-diabetic and/or 

insulin resistant.  We anticipate more extensive 

research on dietary modifications and cognitive 

performance, which might lessen the financial costs 

associated with obesity. In order to establish the 

efficacy of these weight-loss techniques and to 

identify whether IMF or CR is more suitable for 

particular demographics, studies must compare IMF 

and CR with controlled patient characteristics. 
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