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Abstract  
Background: Obesity is a severe global public health problem linked to chronic 
noncommunicable disease and increased mortality. It has harmful effects on metabolic 
disorders via the insulin resistance pathway. Available guidelines recommend caloric 
reduction via intermittent fasting for obesity management. However, the available 
literature is less focused on the benefits of intermittent fasting on improved insulin 
resistance in healthy obese adults, especially related to an accumulation of free fatty 
acids. Therefore, a scoping review is necessary. 
Objective: This review aims to collect evidence on the benefits of intermittent fasting on 
improved insulin resistance in healthy obese adults. 
Methods: This scoping review followed the 5-step Arksey and O'Malley framework and 
was submitted following PRISMA ScR. Five electronic databases were thoroughly 
searched. Papers are included if they are eligible. The result was a synthesis of descriptive 
and narrative elements. 
Results: 1117 papers were collected in total. Nine randomized controlled trial studies met 
the review's inclusion criteria. The papers included are sourced from reputable, relevant 
sources. As a whole, intermittent fasting appears to benefit improved insulin resistance 
in healthy obese adults. Intermittent fasting has been shown to reduce insulin levels while 
increasing insulin sensitivity, therefore improving insulin resistance. 
Conclusion: Evidence suggests that intermittent fasting can help improve insulin 
resistance in healthy obese adults. 
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Introduction 

 

Obesity is defined as excessive fat accumulation 

that is measured by a body mass index (BMI) of 

more than 30 kg/m2 as a result of impaired energy 

balance and homeostatic processes.1-4 Obesity 

prevalence is increasing globally. Apart from 

prevention and treatment, the World Obesity 

Federation predicts that more than half (51%) of 

the global population will be obese in the coming 

years.5 Although the causes of obesity are 

multifactorial, an excess supply of caloric intake 

plays an important role in developing obesity.6 

Obesity has negative consequences that present 

a risk to health. It was responsible for various 

metabolic dysfunctions and is a single risk factor 

for other diseases in current investigations.7-8 

Recent studies define obesity as a disease that is 

caused many as 21 diseases, including metabolic 

disorders, and is linked to insulin resistance.7-9 

Obese individuals had a higher probability of 

having simple (two diseases) and complicated 

(≥four diseases) multimorbidity than healthy 

weight ones.9 The current study explains the global 

cost of overweight and obesity is expected to reach 

$4.32 trillion per year by 2035.5 

Considering the risk of obesity-related 

comorbidities and cost consequences is increasing, 

obesity management focuses on realistic weight 

loss in order to trim it.10 Therefore, adequate 

therapy is required. The Obesity Medicine 

Association (OMA) recommends the central 

management of obesity through a nutritional 

intervention approach, especially meal 

arrangements.11-12 Numerous diets have been 

devised to treat obesity.13-17 The treatment is based 

on calorie restriction using the principle of 

reducing calories, and the ultimate goal is to create 

a negative energy balance.18  

The Obesity Medicine Association recommends 

intermittent fasting as one of ten takeaway 

messages in managing obesity. Obesity 

management with intermittent fasting is 

advantageous. Meta-analyses studies show that 

intermittent fasting therapy has beneficial 

outcomes for weight loss and chronic disease risk 

factors compared to daily calorie restriction. 

Intermittent fasting is characterized by recurring 

and periodic fasting periods, triggering adaptive 

changes in the body's physiological functions. 

Intermittent fasting modifies homeostatic, 

systemic, and metabolic processes, allowing the 

body to perform its recovery function.19-22 

The benefits of intermittent fasting as a nutrition 

therapy for obesity are clear.19,23 Nevertheless, to 

our knowledge, few discuss intermittent fasting on 

intermittent fasting on improved insulin resistance 

in healthy obese adults. Originally, managing 

obesity before moving to other diseases could 

significantly impact clinical results. We evaluated 

intermittent fasting on improving insulin resistance 

in healthy obese adults. As a result, this scoping 

review aims to investigate the function of 

intermittent fasting in improving insulin resistance 

in healthy obese adults. 

 

Methods 

 

Protocol design 

 

This study was designed as a broad-scoping 

literature review to map pertinent evidence for 

intermittent fasting on improving insulin resistance 

in healthy obese adults. The review was carried out 

to summarize, map, and present evidence findings 

from various papers using descriptive 

methodologies. The 5-step Arksey and O'Malley 

framework was used for validation, and the results 

were published following PRISMA ScR (priority 

reporting item for systematic review and a meta-

analysis extension for scoping reviews).24 

 

Protocol design 

 

We established inclusion criteria to select papers 

that were relevant to the review's purpose. The 

paper inclusion criteria were decided by publishing 

in English, internationally, accessible, full-text 

papers published after 2018, focusing on 

intermittent fasting to improve insulin resistance in 

healthy obese adults, design by randomized 

controlled trial (RCT), original research (protocols 

and review papers not permitted), the population 

consisted of people, the subject is overweight and 

obesity, and quality of evidence from reputable 
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journal indexed by Scopus. Exclusion criteria were 

set: articles with unclear results. 

 

Information sources 

 

We used primary papers of experimental RCTs 

design that met the eligibility requirement. Papers 

from four electronic databases, including Science 

Direct, Scopus, Wiley One Library, PubMed, and 

Google Scholar, were used to discover studies 

published in the last five years between January 

2018 and January 2023. Five databases were 

chosen since they are all focused on nutrition and 

medical sciences and are relevant to the study's 

objectives. 

 

Search strategy 

 

A first exploratory search was conducted, which 

included electronic sources. The findings of this 

search were then utilized to build a scoping review 

search strategy. The database searches' keywords 

were as follows: “(fasting OR intermittent fasting 

OR time-restricted eating OR alternate day fasting) 

AND (obesity OR overweight) AND (insulin 

resistance OR insulin sensitivity) AND (RCT OR 

Randomized Controlled Trial).” Papers were 

collected, and the full text was screened for 

eligibility.  

 

Result 

 

Selection of evidence 

 

A total of 1117 papers were identified from 

databases, including Science Direct 526, Scopus 

73, Wiley One Library 261, PubMed 9, and Google 

Scholar 248 paper. In the total paper, 1117 of these, 

371 items were eliminated during the initial 

assessment, and 113 papers were found to have a 

potential close match with the scoping review's 

emphasis. 21 paper is removed after duplicate, 

leaving 92 paper. Then, 58 papers are excluded by 

title and subject (non-human subject), leaving 37 

papers eligible. Last, 18 papers are excluded by 

reputable evidence and subject (non-spesific 

evidence), leaving 19 papers suitable for analysis. 

Ten of them were excluded because the outcome  

Figure 1. PRISMA flow chart. 

 

did not match the scoping objectives. Finally, nine 

papers were included for a scoping review. Figure 

1 shows the PRISMA flowchart showing the search 

strategy used. 

 

Characteristics of evidence 

 

The following are the characteristics of the papers 

covered in this review: papers are based on 

research published in reputable Scopus-indexed 

journals. Papers is including Q1's (n = 8) and Q2's 

(n = 1). Papers originate from a variety of countries, 

including the USA (n=2), China (n=2), Iran, 

Portugal, South Korea, the UK, and German, 

respectively (n=1) are included in this scoping 

review (n=9). All research subjects a health, 

overweight or obese adults (n=9). The entire 

research evaluates the impact of intermittent 

fasting interventions. What distinguishes them is 

the type of intermittent fasting used. Interventions 

are typically classified into three types. One paper 

investigated alternate-day calorie restriction 

(ADCR). Four papers investigated time-restricted 

feeding/eating (TRF/TRE). Four papers 

investigated intermittent/continuous calorie 

restriction (I/CCR) or intermittent energy 

restriction (IER). The duration of the intervention 

varied from 37 days to one year. The subjects' ages 

varied from 18 to 75 years, with a total sample size 
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of 28-150. However, one paper disregards the 

variety of age subject requirements. BMI subject 

range from 23 to 50 kg/m2, and one paper 

disregards the variety of BMI subject requirements. 

 

Synthesis of results 

 

The nine papers' findings support intermittent 

fasting's use to improve insulin resistance in 

healthy, obese adults. Overall, the nine papers 

demonstrated that after the intervention of three 

different types of intermittent fasting, there was a 

reduction in insulin resistance as measured using 

HOMA-IR. In other words, despite a scarcity of 

research, evidence suggests that intermittent 

fasting can aid in improving insulin resistance in 

healthy obese adults. Table 1 shows the mapping, 

analysis, and synthesis of evidence. 

 

Discussion 

Summary of evidence 

 

The summary of evidence is meant to summarize 

results following the scoping review's principal 

purpose. First and foremost, it should be 

highlighted that there aren't many papers on the use 

of intermittent fasting as a dietary therapy for 

obesity that can improve insulin resistance in 

healthy obese adults. The author acknowledges that 

the early findings of the paper may be appropriate. 

Exclusion techniques revealed, however, that while 

most papers focused RCTs on the benefits of 

intermittent fasting on weight reduction in obese 

persons, they did not focus on outcomes related to 

pathways linked to better insulin resistance owing 

to free fatty acid buildup. All of the presented 

investigations are only partially explained. The 

study's findings, on the other hand, can be woven 

into a crimson thread. 

According to the author, there were initially 

1117 documents from five electronic database 

sources possibly useful for study purposes. Despite 

hundreds of papers potentially based on the 

keywords we seek, the paper fails to focus on the 

topic, namely the effect of intermittent fasting 

therapies on insulin resistance in obese healthy 

individuals. As a result, the exclusion method used 

to establish eligibility excludes the paper. We are 

leaving only nine papers for us to cover. 

Obese people are known to have a buildup of 

dietary fat. This buildup promotes adipose tissue 

expansion and increases free fatty acids in non-

adipose tissue or organs, resulting in metabolic 

abnormalities due to impaired insulin signaling and 

sensitivity. This process is well-known to 

contribute to insulin resistance primarily.7 

Outstanding guidelines have recommended 

intermittent fasting as a treatment for obesity to 

reduce the supply of calories from dietary fat.11 

These findings may be related to the contribution 

of nutritional support through periodic dietary 

management and daily calorie restriction that 

modifies metabolic function.22 

This review study found one paper with ADCR-

type intermittent fasting intervention combined 

with exercise.26 The second type of intermittent 

fasting we discovered is TRF/E.27,28,33 And the last 

type is I/CCR or I/ECR.25,29–31 Overall, the 

intervention of three types of intermittent fasting 

decreases insulin levels, enhances insulin 

sensitivity, and eventually improves insulin 

resistance. Previous systematic review studies have 

shown that intermittent fasting is beneficial 

glycemic and insulin levels control in people with 

type 2 diabetes and metabolic syndrome but did not 

focus on insulin resistance.34 Three types of 

intermittent fasting (ADF, TRE, and Restriction) 

are known to decrease fasting glycemic levels, as 

well as other studies that show improved insulin 

sensitivity and a reduction in risk factors for 

chronic illness.21,35 

Nine findings of the three types of intermittent 

fasting benefit insulin levels and sensitivity and 

insulin resistance. These findings are consistent 

with prior research, which found that ADF, TRF/E, 

and I/CCR can reduce insulin resistance.36-37 

ADCR-type intermittent fasting, although this 

intervention is a mix, it is not only intermittent 

fasting, yet it still contributes. This intervention 

focuses on energy conservation. Participants 

ingested 25% of the recommended daily calorie 

intake on three days of the week, alternating with 

'fasting days,' and consumed ad libitum on the 

remaining four days ‘feed day’.26  
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Table 1. Mapping, synthesis, and analysis 

 

Title Country Study type/subject Intervention Main findings Reference 

Effects of intermittent and continuous calorie 

restriction on body weight and metabolism over 50 

wk: a randomized controlled trial 

German RCT/overweight/obese adult. 
I/CCR 

8 wk 

Insulin concentrations and HOMA-ir 

were reduced in all research groups. 
25 

Effects of alternate day calorie restriction and 

exercise on cardio-metabolic risk factors in 

overweight and obese adults: an exploratory 

randomized controlled study. 

South Korea 
Randomized controlled 

study/overweight/obesity adult. 

ADCR 

50 wk 

Significant insulin, glucose, and 

HOMA-ir reductions were observed 

after eight weeks of intervention. 

26 

Early time-restricted feeding improves insulin 

sensitivity, blood pressure, and oxidative stress 

even without weight loss in men with prediabetes. 

USA 

Randomized, crossover, control 

study/overweight/obese adult man with 

prediabetes. 

TRF 

37 d 

eTRF lowers insulin levels and insulin 

resistance while increasing insulin 

sensitivity and cell responsiveness. 

27. 

Effects of four-hour and six-hour time-restricted 

feeding on weight and cardiometabolic health: a 

randomized controlled trial in adults with obesity. 

USA 
RCT, randomized parallel-arm trial/ 

adult obesity. 

TRF 

10 wk 

TRF for 4 and 6 hours results in equal 

decreases in fasting insulin and insulin 

resistance. 

28 

Intermittent energy restriction is comparable to 

continuous energy restriction for cardiometabolic 

health in adults with central obesity: A randomized 

controlled trial; the Met-IER study. 

UK RCT/adult with central obesity. 
I/CER 

4 wk 

On the whole, insulin sensitivity 

significantly increased and decreased 

insulin resistance and insulin level. 

29 

Effect of intermittent versus continuous calorie 

restriction on body weight and cardiometabolic 

risk markers in subjects with overweight or obesity 

and mild-to-moderate hypertriglyceridemia: a 

randomized trial. 

Iran RCT/overweight/obese adult. 
I/CCR 

8 wk 

Intermittent calorie restriction 

improving HOMA-IR. 
30 

Intermittent energy restriction ameliorates adipose 

tissue-associated inflammation in adults with 

obesity: A randomized controlled trial. 

Portugal RCT/adult obesity. 
I/CER 

12 wk 

Both dietary regimens improved 

glucose homeostasis and insulin 

sensitivity after 12 weeks, with a 

substantial drop in fasting glucose and 

insulin plasma concentrations and a 

significant rise in HOMA-β, HOMA-

S, and a decrease in HOMA-IR. 

31 

Randomized controlled trial for time-restricted 

eating in overweight and obese young adults. 
China 

RCT/overweight and obese young 

adults. 

TRE 

8 wk 

6-h eTRE lowered fasting insulin and 

insulin resistance when compared to 

the control. 

32 

Calorie Restriction with or without Time-

Restricted Eating in Weight Loss. 
China RCT/adult obesity. 

TRE 

12 mth 

Both time-restricted eating and calorie 

restriction daily were linked to lower 

HOMA-IR. 

33 
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ADF reduces insulin resistance by enhancing 

insulin sensitivity and lowering glucotoxicity from 

calorie intake. 36 

TRF/E type intermittent fasting positively 

affected insulin resistance. The intervention 

focused on eTRF with a daily meal schedule of 6 

hours and an early dinner before 15:00, TRF 4 

hours and 6 hours, the 6-hour eTRE eats ad libitum 

from 07:00 to 13:00, whereas the 6-hour lTRE eats 

ad libitum from 12:00 to 18:00, both followed by 

complete fasting till tomorrow, and 8 hour period 

adopted from 8:00 to 16:00. It is believed that this 

good alteration is due to glucoregulatory factors. 

Fasting may help manage glucose by activating the 

metabolic switch. The metabolic transition that 

happens while going from fed to fasting causes 

hepatocytes to produce ketone bodies, enhancing 

insulin sensitivity. TRE works by restricting meals 

briefly, promoting glycemic control, and 

increasing insulin sensitivity. Zhang explains 

mechanism effect of TRF is the circadian rhythm 

system. The circadian system supports improved 

glucose tolerance and the body's physiological 

response to fasting at night and morning.27,28,32,33 

While ADCR and TRF/E help with insulin 

resistance, I/CCR or I/CER does the same. In the 

dietary intervention, the ICR group consumed 25% 

of daily energy needs on two non-consecutive days, 

while the CCR group ingested 80%, the group's 

weekly energy intake was reduced by 3500 kcal, 

the CCR group was directed to consume 70% of 

total energy, while the ICR group consumed 100%, 

and IER adopted three non-consecutive fasting 

days per week (very low energy diet) and a daily 

low-calorie diet CER. Even though the underlying 

mechanism is unclear, all four studies imply that 

changes in insulin resistance occur primarily in 

those in the highest tertile of HOMA-IR due to 

changes in plasma TG concentrations linked with 

insulin, which can contribute to peripheral insulin 

resistance. Moreover, inflammation in adipose 

tissue is a root cause of poor insulin signaling, and 

it is essential for obesity-induced insulin resistance. 

Given the complex interactions, the more 

significant drop in HOMA-IR found in the IER 

group may be related to the inflammatory 

condition.25,29–31 

 

Limitations and strengths 

 

This present review has some limitations that must 

be recognized. The first review’s limitations only 

applied to papers written in English. Second, 

despite the fact that the five prominent databases 

chosen were searched and identified, it only 

returned the first 15 pages based on relevancy. The 

third limitation we are aware of is that the available 

sources of information are relatively restricted, 

with most of the studies we identified describing 

insulin resistance as the secondary result. Finally, 

despite the study's limitations, to the author’s 

knowledge, we believe that this is the first study to 

examine the effect of intermittent fasting on 

reducing insulin resistance in overweight or obese 

healthy individuals. Furthermore, the papers 

chosen for evidence synthesis are from relevant, 

recognized sources indexed by Scopus, ensuring 

that the evidence is of high quality. 

 

Conclusions 

 

In conclusion, according to the findings of this 

scoping study, the intervention of intermittent 

fasting has the potential to improve insulin 

resistance in healthy obese adults. This scoping 

study is considered to be one of the stepping stones 

for future research. It is hoped that more 

comprehensive research will be carried out to 

provide empirical evidence future on intermittent 

fasting to improve insulin resistance in clinical 

practice in healthy obese persons. As a 

consequence, it is possible to avoid the 

development of the consequent illness. 
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