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Preface 

 

As the incidence rate of type 2 diabetes mellitus continues to rise globally, additional management 

strategies are required to help combat the rising pandemic. Intermittent fasting has become a popular 

weight loss tool and a is now being recommended by healthcare professionals as a strategy to control 

glycaemic levels in people with type 2 diabetes mellitus. However, there appears to only be a limited 

number of human clinical trials investigating the effects of intermittent fasting on people with type 2 

diabetes mellitus or prediabetes. The majority of studies conducted to date have been on animals, 

Ramadan studies or case reports.  

 

The purpose of this thesis is to identify what peer reviewed empirical evidence is available regarding 

the effects of intermittent fasting on glycaemic control in people with type 2 diabetes mellitus. This is 

an important first step as the literature surrounding intermittent fasting and glycaemic control is 

relatively new and no scoping review has been conducted to date. This thesis also aims to identify the 

variations of intermittent fasting and determine the various definitions of intermittent fasting that 

exist in the literature. Therefore, this thesis will guide future research and provide recommendations 

on studies that should be conducted in relation to IF to aid healthcare providers and policy makers.    

 

This thesis has been presented in four sections. Section one of the thesis contains the literature 

review. In this section, the various forms of diabetes are outlined and the rising global and national 

pandemic of type 2 diabetes mellitus is explained.  The burden placed on the healthcare systems due 

to the rising number of diabetes cases is discussed and risk factors and management strategies are 

outlined. The importance of diversity in management strategies and the role of therapeutic fasting for 

glycaemic control is described. Following this, intermittent fasting is introduced and its evolution is 

explained. The various forms of intermittent fasting are outlined and the current gap in the literature 

is discussed. This section of the thesis is concluded by explaining the purpose of this review and where 

it fits into the current pool of knowledge.  

 

Section two provides the methodology used for this thesis and discusses why the chosen methodology 

is the best methodology to answer the research questions and objectives of this thesis. The chosen 

methodology of a scoping review is then compared and contrasted with the systematic review 

methodology. The advantages and disadvantages of the scoping review methodology are explained. 

Following this, the framework used to conduct the scoping review is outlined and discussed. 
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Section three of the thesis contains a manuscript for the purpose of submission to a peer-reviewed 

journal (Journal of Clinical Medicine). Section four of the thesis contains all appended resources. The 

scoping review protocol that was registered prospectively on the open science framework is also 

referenced in this section to provide transparency to readers regarding the review process.  
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Glossary of Acronyms and Abbreviations 

 

ADDQoL – Audit of diabetes-dependent quality of life 

ADF – Alternate day fasting  

AMSTAR – Assessment of multiple systematic reviews 

BG – Blood glucose 

BMI – Body mass index 

BP – Blood pressure 

CVD – Cardiovascular disease 

eTRF- Early time restricted feeding 

FBG – Fasting blood glucose 

HbA1c – Glycated haemoglobin  

HDL – High-density lipoprotein 

HOMA-IR – homeostatic model assessment of insulin resistance 

IER – Intermittent energy restriction  

IF – Intermittent fasting 

ISI – insulin sensitivity index 

JBI – Joanna Briggs Institute 

LDL – low-density lipoprotein 

lTRF- Late time restricted feeding 

mADF- Modified alternate day fasting 

NZ – New Zealand 

PRISMA-scR – Preferred reporting items for systematic review and meta-analyses extension for 

scoping reviews 

QoL – Quality of life 

RCTs – Randomised controlled trails 

SANRA – Scale for the assessment of narrative review articles 

T1DM – Type 1 diabetes mellitus 

T2DM – Type 2 diabetes mellitus 

TRF – Time restricted feeding 

USA – United States of America 

VLCD – Very low calorie diet  
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Section 1: Literature Review 
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Overview 

 

The literature review section of the thesis will briefly cover the background literature that led 

to the  current research project. The literature surrounding the global pandemic of diabetes and the 

significance of management tools will be covered. Following this, the importance of fasting and the 

evolution of therapeutic fasting will be described. The rise in popularity of the idea for intermittent 

fasting (IF) to be used as a management tool for type 2 diabetes mellitus (T2DM) will then be 

discussed. Lastly, the current gap in the literature surrounding IF and T2DM will be explained and the 

importance of this thesis to the current pool of literature will be outlined.   

 

Diabetes 

 

Diabetes mellitus is a chronic metabolic disorder that is characterised by the body not 

producing enough insulin or when the body cannot effectively utilise the insulin that is produced 

(Kharroubi & Darwish, 2015). Insulin is a hormone that is produced by the body to help regulate blood 

sugar levels, known as glucose (Wilcox, 2005). The regulation of glucose within the body is vital as it 

is the bodies main energy source. A lack of insulin in the body results in insufficient glucose entering 

cells, which means less energy for important cellular functions (Wilcox, 2005). This leads to excessive 

amounts of glucose in the blood stream, known as hyperglycaemia. Untreated hyperglycaemia is a 

serious risk factor for people with diabetes and can lead to neuropathy, cardiovascular disease, kidney 

damage, ulcerations, infections and diabetic retinopathy (Suri & Aurora, 2021). Alternatively, too 

much insulin in the body (usually the case if the incorrect dosage of medication is prescribed to treat 

diabetes) results in excessive glucose absorption from the blood, which in turn leads to a lack of sugar 

in the blood, known as hypoglycaemia (American Diabetes Association, 2019). Untreated 

hypoglycaemia can lead to seizures, unconsciousness, and even death in some cases (Kharroubi & 

Darwish, 2015). 

 

Diabetes mellitus consists mainly of four types: type 1 diabetes mellitus (T1DM), T2DM, 

prediabetes, and gestational diabetes. T1DM occurs when the pancreas stops producing insulin. It has 

a genetic predisposition, with a small percentage of cases caused by viruses (American Diabetes 

Association, 2010). T2DM occurs when the pancreas does not produce enough insulin or the cells in 

muscle, fat, and liver do not respond well to the insulin that is produced and cannot easily take up 

glucose from the blood (Czech, 2017). T2DM is the most common type of diabetes and is mainly 

caused by lifestyle factors such as obesity, overweight and inactivity (American Diabetes Association, 
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2019). Prediabetes is a precursor to T2DM and increases the likelihood of developing T2DM later in 

life. Prediabetes occurs when the blood glucose levels are higher than normal but not high enough to 

be classified as T2DM (Kharroubi & Darwish, 2015). The fourth type of diabetes, gestational diabetes, 

occurs only during pregnancy due to hormonal changes, making it difficult for the body to process 

glucose efficiently (Moholdt & Hawley, 2020). Additionally, there are three types of diabetes which 

are less common and only affect 2% of all people with diabetes: monogenic diabetes syndromes, cystic 

fibrosis-related diabetes and drug or chemical-induced diabetes. However, the remainder of this 

review will focus on T2DM and prediabetes, as these are the focus of the current scoping review. 

 

Global and National Rise of Type 2 Diabetes Mellitus  

 

The incidence rate of T2DM is increasing both globally and nationally at an exponential rate. 

There was an estimated global increase in the prevalence rate of diabetes, from 108 million people to 

440 million in the last 30-40 years (World Health Organisation, 2020). There is expected to be a global 

prevalence rate of 700 million people with some form of diabetes, 90% of which will be T2DM, by 

2045 if nothing is done to manage the pandemic (Pinchevsky et al., 2020). In New Zealand (NZ) alone, 

there was an estimated 264,000 people diagnosed with diabetes in 2019, 90% of whom had T2DM 

(Diabetes, 2021). There has been an increase of around 10,000 people since 2017, in terms of the 

number of people diagnosed with diabetes (Hill & Ward, 2017). NZ statistics also show that the 

prevalence rate of diabetes in younger age groups is rapidly increasing, with the 30-39 age group 

doubling in the number of people diagnosed with diabetes within the last 12 years alone (Cundy & 

Drury, 2018).  

 

Health Burden  

 

With both global and national increases in the prevalence of diabetes, mainly T2DM, there 

has been a significant burden put on the healthcare system, with both direct and indirect costs. Direct 

costs are costs directly related to patient care and can be in the form of medication, healthcare system 

infrastructure, hospitalisation rates and nursing services (Yousefi et al., 2014). On the other hand, 

indirect costs are any costs not directly related to medical management and can be in the form of lost 

wages, loss of productivity, home care, insurance and child services (Yousefi et al., 2014). 

 

From 2001 to 2008, in NZ there was a fourfold increase in the direct cost of diabetes, from 

$247 million to $600 million (Ministry of Health, 2009). The University of Otago has projected that by 
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2030 the direct cost of diabetes on the NZ health system will be an estimated $2.1 billion (Diabetes 

New Zealand, 2021). A study conducted in the United States of America found roughly a 3:1 ratio 

between direct and indirect costs of diabetes, with direct costs sitting at $237 billion and indirect costs 

sitting at $90 billion in 2017 due to absenteeism and lack of productivity alone (Yang et al., 2018). In 

2018, it was reported that between 49% to 69% of people with diabetes in NZ were prescribed 

medications for controlling hyperglycaemia, which made up a significant proportion of direct 

healthcare costs (Hill et al., 2017).  

 

Diagnosis of Type 2 Diabetes Mellitus 

 

There are three main blood tests currently used for the diagnosis of T2DM: glycated 

haemoglobin (HbA1c) test, fasting blood sugar test and a random blood sugar test (Diabetes Care, 

2014). The test for HbA1c is known as the gold standard for testing for T2DM as it measures the 

average glucose levels in the blood over the last three months (Kohnert et al., 2015). A HbA1c result 

between 5.7-6.4% is diagnosed as prediabetes, while a reading above 6.5% on two consecutive tests 

indicates T2DM (American Diabetes Association, 2019). A fasting blood sugar test is a sample of blood 

that is taken after an overnight fast and is something that can be done at home. A fasting blood sugar 

reading between 100 – 125 mmol/L is classified as prediabetes, while a reading equal to or above 7 

mmol/L is diagnosed as T2DM (Diabetes New Zealand, 2021). A random blood sugar test is a blood 

sample taken during a random time in the day, irrespective of when food was last consumed. A reading 

of 11.1 mmol/L or higher suggests T2DM and is a stronger indication of T2DM if it is accompanied by 

signs and symptoms of increased thirst, frequent urination, sweet smelling breath, blurred vision and 

a lack of energy (Diabetes New Zealand, 2021). 

 

Risk Factors of Type 2 Diabetes Mellitus 

 

The risk factors for T2DM can be classed into two groups: non-modifiable and modifiable risk 

factors. Non-modifiable risk factors are things that cannot be changed and include genetics, age, 

ethnicity and a previous diagnosis of gestational diabetes (Risk Factors for Type 2 Diabetes, 2016). 

However, the genetic link of T2DM and what gene the associated risk is carried on is not fully 

understood by researchers. It is believed that the risk is related to lifestyle factors, in that someone 

who has obesity and is inactive has a higher risk of developing T2DM if there is a family history of 

T2DM (National Institute of Health, 2020).   
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Modifiable risk factors are things that can be directly influenced and changed, and include 

diet, obesity, abdominal fat and physical inactivity (Fletcher et al., 2002). Modifiable risk factors are 

the major cause of T2DM while non-modifiable risk factors make only a small percentage of diagnosed 

cases. The number one leading risk factor for T2DM is diet as this directly influences abdominal fat 

and the likelihood of developing obesity. Obesity has been correlated with 60-90% of all T2DM cases 

(Aucott et al., 2004). A study conducted by Hu et al. (2014) found that for every two years a person 

was overweight the risk of developing T2DM increased by 9%. This is important as modifiable risk 

factors are alterable and can be directly influenced through management strategies.  

 

Management for Reducing Risk Factors of Type 2 Diabetes Mellitus 

 

Making lifestyle changes, such as diet and exercise, are the most widely accepted forms of 

T2DM management as they reduce weight and the risk of developing obesity, which in-turn decreases 

the risk of developing T2DM (Ley et al., 2014). Dietary changes leading to weight loss for people with 

obesity over a 12 week period have shown to reduce HbA1c levels by at least 3mmol/mol (Terranova 

et al., 2015). Additionally, in another study it was found that weight loss between 9-13kgs results in 

the greatest protection from diabetes related mortality (Williamson et al., 2000). Physical activity has 

also shown to decrease both the onset and risk of developing T2DM and is recommended by the 

American Diabetes Association as a lifestyle modification for controlling T2DM (Colberg et al., 2010). 

Two and half hours of exercise per week over at least three days has shown to decrease the risk of 

developing T2DM by half. The decreased risk of developing T2DM from physical activity has been 

found to be independent of weight loss (Colberg et al., 2010). 

 

Dietary Treatments for Type 2 Diabetes Mellitus 

 

Longitudinal studies conducted on diet related weight loss indicate that the most weight is 

lost in the first three to six months of a diet (Hensrud et al., 1994). A weight regain of 30-50% is often 

noted within the first year of interventional treatment, resulting in a net loss of about 5kgs (Hensrud 

et al., 1994). As a result, a variety of dietary strategies have been proposed over the years to find the 

most appropriate diet strategy with the greatest weight reduction in people with T2DM (Ben-Avraham 

et al., 2009). The role of early diet strategies for people with T2DM has always been for weight 

reduction, through a decreased daily energy intake of about 400-600 calories (MYAT & Panat, 2020). 

A reduction in calories of this nature is estimated to lead to a loss of about 0.5-1 kg per week (MYAT 

& Panat, 2020). Subsequent research has indicated that a mixture of healthy eating patterns and low 
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energy intakes is needed and is recommended by the Ministry of Health in New Zealand (Diabetes 

New Zealand, 2022).  

 

Various forms of ‘healthy’ eating diets have been proposed over the years and include: 

Mediterranean, ketogenic, low carbohydrate, low glycaemic index and very low calorie diets (Ben-

Avraham et al., 2009). The Mediterranean diet consists of a diet rich in fiber, magnesium and 

unsaturated fats from plant based foods. Olive oil is the main source of fat, while seafood, dairy and 

poultry are the main sources of protein (Evans et al., 2019). A systematic review of three studies 

utilising the Mediterranean diet showed that people with T2DM had a reduction in HbA1c levels of 

5mmol/mol (Ajala et al., 2013).  

 

The ketogenic diet is a diet consisting of high fats, moderate protein and low carbohydrate 

intake. Low carbohydrate diets consist of reducing carbohydrate intake and are closely related to 

ketogenic diets (Bolla et al., 2019). Low carbohydrate diets, including the ketogenic diet, typically 

define low carbohydrates as around 20 grams per day (Ben-Avraham et al., 2009). The ketogenic diet, 

including low carbohydrate diets, are reported to improve metabolic control alongside reducing 

antidiabetic therapy when followed routinely (Bolla et al., 2019).  

 

Glycaemic index is the measure of change in glucose levels postprandial. Low glycaemic index 

foods are slowly absorbed and cause slow changes in blood sugar levels as opposed to high glycaemic 

foods which cause rapid changes and spikes in glycaemic levels postprandial (Ben-Avraham et al., 

2009). A systematic review on low glycaemic index diets showed a reduction of 4mmol/mol over a 10 

week period (Brand-Miller, 2003).  

 

Very low calorie diets (VLCD) generally consist of consuming less than 800 calories per day 

(Wei et al., 2017). Research on people utilising the VLCD has shown improvements in glycaemic 

control, weight loss and a reduced risk of developing cardiovascular disease in less than six months 

(Berk et al., 2016; Jackness et al., 2013). A six month study conducted by Steven et al. (2016) showed 

that 12 participants managed to achieve HbA1c levels below 7mmol/L by the end of the intervention 

and on average participants managed to lose around 10mmol/mol during the intervention period. 

However, research has shown that weight regain following short term VLCDs can be higher than other 

forms of diet strategies and maintenance diets should be followed post intervention (Steven et al., 

2016).  

 



 

 

7 

Compliance and Adherence Rates of Diet Strategies 

 

Although there are a variety of different forms of dietary strategies available for people with 

T2DM, the biggest issue is compliance rates. A diet strategy can show tremendous results for 

glycaemic control, however, if it has a low rate of compliance and adherence in real world scenarios, 

then the diet does not offer much use for practitioners and people with T2DM (Gibson & Sainsbury, 

2017). There is a direct correlation between a diet being unfeasible and a low compliance rate by 

participants. Diets which are complex and require patients to track the macronutrients of foods such 

as ketogenic, low glycaemic index, and low carbohydrate diets, tend to show lower compliance rates 

as patients perceive this as a hindrance to their quality of life (Gibson & Sainsbury, 2017; Lin et al., 

2008).  

 

With poor dietary choices and obesity being the greatest risk factors for T2DM, weight loss 

has become the main diabetes management strategy. This has made way for additional management 

strategies such as fasting, to provide people more options for managing T2DM. A recent trend that is 

gaining popularity and has been shown to be efficient in weight loss with a higher compliance rate for 

people with obesity, is IF (De Toledo et al., 2019; Johnstone, 2015). Since obesity is one of the biggest 

risk factors for diabetes, IF has drawn the attention of health care professionals to see if it can be used 

to manage glycaemic levels in people with T2DM. 

 

Fasting 

 

There are many forms of fasting which aim to aid weight loss, however, not all of them have 

high compliance rates (Lemstra et al., 2016). Fasting is broadly defined as a period of time restrained 

from caloric foods and beverages for either medical, therapeutic, spiritual or political reasons (Finnell 

et al., 2018). Traditional fasting for spiritual concepts, such as Ramadan and Yom Kippur, have been 

around for more than 14 centuries and are classified as dry fasts (Persynaki et al., 2017). Dry fasts are 

classified as periods of time with zero consumption of any foods or beverages. Therapeutic fasting on 

the other hand is defined as a period of time abstaining from caloric foods or a period of time with 

minimal caloric foods, mainly living of fat reserves (de Toledo et al., 2020). Therapeutic fasting has 

been shown to be beneficial for not only weight loss but also reducing blood pressure, cholesterol 

levels, inflammation and increased cognitive function (Anton et al., 2018).   
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The majority of therapeutic fasting studies to date have been conducted on animals and 

through cellular research (Trepanowski et al., 2011). However, the tide is shifting, with the majority 

of recent studies being human studies investigating the effects of therapeutic fasting on longevity, 

chronic diseases, metabolism and the circadian rhythm (Lettieri-Barbato & Aquilano, 2020; Patterson 

& Sears, 2017). One of the recent advances in research on therapeutic fasting is the use of IF for 

controlling glycaemic levels in people with T2DM.  

 

Definition of Intermittent Fasting 

 

IF is a term generalised to describe an eating pattern in which food is restricted to certain 

periods of time. Anton et al. (2018) describes IF as a generic term used to group different eating 

patterns that involve taking periodic breaks from caloric foods or beverages, ranging from 12 hours to 

several days. Intermittent fasting for therapeutic reasons has been around since the early 1990’s, but 

was mainly investigated for weight loss and later investigated for other health outcomes such as 

obesity, aging and cardiovascular health (Donnelly et al., 2000; Jebb et al., 1991; Mattson & Wan, 

2005). Since IF is still a relatively new concept for controlling glycaemic levels, there appears to be a 

lack of standardisation in the definition of IF, with the basic premise involving taking periodic breaks 

from fasting. There currently seems to be a few different variations of IF being practiced: time 

restricted feeding (TRF), 5:2 diet, alternate day fasting (ADF) and periodic fasting (Rynders et al., 2019; 

Stockman et al., 2018). 

 

Variations of Intermittent Fasting 

 

Time restricted feeding involves eating caloric foods and beverages within a certain time 

period, usually between 8-12 hours of the day (Grajower & Horne, 2019; Anton et al., 2018). 5:2 diet 

involves eating normally for five days of the week and then on the other two days restricting calories 

to a certain amount (Patterson et al., 2015). Alternate day fasting is doing fasting days with no calories 

or reduced calories, followed by a day of normal eating with no calorie restrictions (Anton et al., 2018; 

Patterson et al., 2015). Finally, periodic fasting consists of fasting with calorie restrictions one or two 

days every week, with the remaining five to six days of the week food being consumed ad libitum 

(Anton et al., 2015). Another variation of intermittent fasting is intermittent energy restriction (IER).  
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Intermittent Energy Restriction 

 

Intermittent energy restriction is a combination of IF and VLCD put into one diet and involves 

periodically restricting calories to very low amounts of time followed by periods of normal eating 

(Jebeile et al., 2019). However, studies have classified IER as IF and noted that earlier studies used the 

terminology IF as it was an adaptation of religious fasting (Cioffi et al., 2018). There is debate that the 

term fasting constitutes to a complete abstinence of food or at the very least a severe restriction of 

food, and that energy restriction is a more accurate term to correspond with the research that is being 

conducted in this decade (Cioffi et al., 2018). Other studies have classified a distinction between IF 

and IER, and grouped IER as a category of IF (Borgundvaag et al., 2020; Carter et al., 2016; Rajpal & 

Ismail-Beigi, 2020).  

 

Early Studies of Intermittent Fasting 

 

There have been three studies conducted in the 1990’s which investigated the effects of IF on 

people with T2DM and obesity (Williams et al., 1998; Wing et al., 1991, 1994). However, as these 

studies were well ahead of their time and the term IF was not highly popularised, the studies were 

classified under short periods of fasts, VLCD’s and intermittent VLCD. As a result, many of these studies 

were not highlighted until many years later when systematic reviews were conducted or the literature 

was mapped (Borgundvaag et al., 2020). However, all three studies found that IF improved weight loss 

and glycaemic control in participants. The majority of studies conducted immediately after this have 

been animal studies or studies classified as IF but are actually Ramadan studies (Alharbi et al., 2017; 

Hu et al., 2020; Muñoz-Hernández et al., 2020).  

 

Rise of Intermittent Fasting  

 

Intermittent fasting became highlighted in the public eye following a 2012 BBC broadcast 

show, Eat, fast, Live longer with Dr Michael Mosley, who later wrote a book The Fast Diet (Mosley & 

Spencer, 2013). Since then, many books and high-profile blogs have been released including; Kate 

Harrison’s book, 5:2 diet and Dr Jason Fung’s 2016 best seller, The Obesity Code (Fung, 2016; Harrison, 

2014). Dr Jason Fung is a nephrologist in Canada who claims he has helped over 1,000 patients with 

T2DM recover from diabetes by using IF as an intervention (Fung, 2016). Furthermore, Dr Nadir Ali, a 

cardiologist, also prescribes his patients IF as a way of controlling cholesterol and insulin (Intensive 

Dietary Management, 2020). However, most practitioners are using either self-experience, animal 
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studies or blog articles like Harvard medical, to prescribe IF to patients with T2DM, without evidence 

from robust human clinical trials (Intermittent Fasting: Surprising Update, 2021). 

 

Physiological Mechanisms of Intermittent Fasting  

 

Intermittent fasting is believed to be an effective therapeutic fasting technique for weight 

reduction and glycaemic control, as it does not require people to follow or note macronutrient details 

(Harvie & Howell, 2017). Instead, it only requires people to eat within a specified time frame and fast 

for the remaining period, until the following eating time. Continuous energy restriction or VLCDs 

require constant attention and noting of foods and calories consumed throughout the day, which can 

lead to impaired decision making, increased stress and poor work performance (Appleton & Baker, 

2015). The effects of intense energy restriction on mood and hunger for complete days at a time 

during the ADF and 5:2 diet, may be reasons as to why individuals do not comply to certain variations 

of IF (Johnstone, 2015). Interestingly, studies conducted on overweight participants or people with 

obesity, have reported increased feelings of fullness and decreased appetite overtime during the IF 

intervention period (Harvie & Howell, 2017; Varady et al., 2013).  

 

The Gap in Research 

 

According to a systematic review conducted in 2020, in the last three decades there are seven 

clinical trials, which mainly have investigated the short-term effects of IF on insulin or glycaemic 

control, some of which are actually low-calorie diets rather than IF (Borgundvaag et al., 2020). The 

rest of the literature field consists of animal studies, Ramadan studies, case reports and studies 

investigating obesity and glucose levels, rather than diabetes and glycaemic control (Muñoz-

Hernández et al., 2020; Rajpal & Ismail-Beigi, 2020). According to a search of the literature on PubMed, 

the majority of published peer reviewed literature surrounding IF and T2DM has been published in 

the last 11 years. The highest number of published research articles surrounding the topic of IF and 

T2DM was in 2021, with a total of 25 articles being published (see Appendix A: Published Research 

Trend). 

 

Since there are many forms of IF being practiced, it is difficult to determine if there is an 

agreement on what the definition of IF is. This also makes it difficult to generalise research findings, 

due to the different methods selected between studies. Furthermore, certain Ramadan studies point 

at safety and efficacy issues with an increased report of hypoglycaemia, especially in patients that are 
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treated with insulin in the month of Ramadan (Rashid et al., 2020). However, it is not known what 

studies have been conducted to date for the purpose of examining safety and efficacy issues 

surrounding IF for people who have T2DM or are insulin dependent. Therefore, the question is also 

raised, are safety and efficacy issues being considered when suggesting or prescribing IF for glycaemic 

control in people with T2DM? 

 

Conclusion and Research Aim  

 

The literature surrounding IF and its effect on glycaemic control in people with T2DM is still 

emerging and is relatively new, with the majority of studies being published in the last 10 years. The 

majority of the peer reviewed literature on IF and T2DM are animal based studies, yet there is an 

alarming number of blogs and people practicing and discussing the benefits of IF on T2DM. However, 

of the literature reviewed so far, there are similar themes but different variations of how IF is 

practiced. Additionally, there are inconsistencies on what the definition of IF actually is. As such, the 

aim of this research is to undertake a scoping review in order to identify what peer reviewed empirical 

evidence is available regarding the effects of IF on glycaemic control in people with T2DM. In doing 

so, the scoping review will also investigate the quality of the peer reviewed empirical evidence that 

exists in the literature. The scoping review will also aim to identify the variations of IF in the literature 

that are being practiced and used for glycaemic control in people with T2DM. Additionally, the scoping 

review will determine what variations in the definition of IF exist in the literature. Lastly, the scoping 

review will aim to guide future research on recommendations of IF and glycaemic control in people 

with T2DM.   
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Section 2: Methodology 
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Overview 

 

The methodology section will briefly cover the research project and the chosen methodology 

(scoping review). The scoping review will then be introduced with an explanation on where scoping 

reviews are situated within the evidence hierarchy. The scoping review methodology will be compared 

and contrasted with the systematic review methodology, before a justification is provided as to why 

the scoping review methodology is the most appropriate methodology to answer the research 

question. Following this, the framework of the scoping review methodology will be outlined and each 

corresponding stage of the framework will be discussed.  

 

Research Question and Methodology  

 

The aim of this review is to determine what peer reviewed empirical evidence is available 

regarding the effects of intermittent fasting (IF) on glycaemic control in people with type 2 diabetes 

mellitus (T2DM). Additionally, the review will aim to identify the variations of IF being practiced or 

used in these empirical studies, and will determine the existence of various definitions of IF. The 

scoping review is the most appropriate methodology to meet the purpose of this study as IF is a 

relatively new and evolving concept that has not been comprehensively reviewed for the use of 

glycaemic control in people with T2DM.  

 

Introduction to Scoping Reviews and Systematic Reviews 

 

The scoping review is a relatively recent literature review tool that was developed to quickly 

map the literature surrounding a topic or study, while highlighting the main types and sources of 

evidence available (Mays et al., 2001). Arksey and O’Malley (2005) added to this by stating that 

scoping reviews are an excellent choice of methodology when the topic is still relatively new and 

developing. In 2010 Levac et al. (2010) agreed with the developments that Arksey and O’Malley had 

made regarding the scoping review and added that scoping reviews are useful to identify gaps in the 

literature, which can be used to inform and direct future research studies (Levac et al., 2010). Levac 

et al. (2010) also added that scoping reviews are exceptionally useful when concepts are still emerging 

and have not been comprehensively analysed. Peters et al. (2015) added to this pool of knowledge by 

stating that scoping reviews are also useful in clarifying conceptual boundaries and working definitions 

around an emerging topic. Additionally, scoping reviews are often used to comment on the feasibility 

for undertaking a systematic review in that particular moment in time (Levac et al., 2010). 



 

 

14 

 

Systematic reviews differ from scoping reviews as they do not map a field of study but rather 

answer highly focused clinical questions and therefore are at the top of the evidence hierarchy (Uman, 

2011). Systematic reviews minimise bias by synthesising and summarising the highest forms of 

empirical evidence (randomised controlled trials) surrounding a particular topic (Pham et al., 2014). 

Furthermore, systematic reviews are used to critically evaluate interventions and comment on the 

effectiveness of an intervention (Uman, 2011).  

 

Similarities and Differences between Scoping Reviews and Systematic Reviews 

 

Scoping reviews are similar to systematic reviews in that they both aim to summarise an 

existing pool of literature around a specific concept. Scoping reviews and systematic reviews both 

follow a similar process of using a refined and rigorous methodological framework to analyse and 

identify the literature around a particular research question (Pham et al., 2014). However, scoping 

reviews primarily differ from systematic reviews in their purpose and aim. Scoping reviews aim to map 

a body of relatively new and emerging literature by answering more general questions focused on the  

breadth of a topic (Levac et al., 2010; Peterson et al., 2017). In contrast, systematic reviews aim to 

answer questions about intervention effectiveness and therefore provide in-depth analysis and 

synthesis of high-quality evidence (Pham et al., 2014).  

 

Scoping reviews are useful to researchers as precursors to check for the feasibility of 

conducting a systematic review, whereas systematic reviews tend to be more useful to management 

and clinicians as they are used to inform critical decision making processes for policies and practice 

(Munn et al., 2018). The last major difference between scoping reviews and systematic reviews is that 

scoping reviews give an overview of the literature without critically appraising individual studies for 

the purpose of exclusion, while systematic reviews only include individual studies after critically 

appraising them for the risk of bias and methodological weakness (Munn et al., 2014; Pham et al., 

2014).  

 

Both forms of review hold their own place in research and are valuable tools when used 

correctly. Since the topic of IF and glycaemic control in people with T2DM is still relatively new and 

emerging, undertaking a systematic review would not be feasible. Additionally, as systematic reviews 

require a highly focused clinical question where the definition is already agreed upon, it would not be 

viable to conduct a systematic review when there is uncertainty surrounding the definition of IF (Noble 
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& Smith, 2018). Although systematic reviews are at the top of the research pyramid, undertaking a 

systematic review at present would be premature as the topic is still developing and the lack of clear 

definition would lead to difficulties in effectively combing results and interpreting studies in a reliable 

way. Therefore, the scoping review methodology is the most appropriate methodology to answer the 

aims and objectives of this review. Additionally, a scoping review of the literature will aid practitioners 

in the right direction for making informed decisions on IF and glycaemic control. 

 

Advances and Limitations in the Scoping Review Methodology  

 

Arksey and O’Malley (2005) developed a five stage methodological framework for conducting 

scoping reviews, which was later refined by Levac et al. (2010) and Peters et al. (2015). Although there 

is no definitive method of reporting scoping reviews, a few authors have made recommendations on 

the framework built by Arksey and O’Malley, calling for a standard methodology for all scoping reviews 

(Colquhoun et al., 2014; Tricco et al., 2016). In 2018, a reporting checklist was developed in order to 

help researchers create a more standard and formal way of reporting scoping reviews (Tricco et al., 

2018). The checklist was named the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses Extension for Scoping Reviews (PRISMA-ScR). The PRISMA-ScR checklist is a tool to help aid 

researchers and authors to create high-quality scoping reviews of methodological rigor (Peters et al., 

2015).  

 

The PRISMA-ScR checklist was built on the foundations of the systematic review checklist 

called PRISMA. However, adaptations were made to the PRISMA checklist by removing five items in 

order to make it more appropriate for scoping reviews. As scoping reviews tend not to assess for the 

risk of bias or exclude studies via critical appraisals, the risk of bias across studies was one of the items 

not included in the checklist (Peters et al., 2020). Additionally, two items; critical appraisal within 

sources of evidence and critical appraisal of individual sources, were made optional to the researcher 

(Tricco et al., 2018). The PRISMA-ScR checklist is in line with the reporting guidelines outlined by the 

Joana Briggs Institute, which emphasises the need for scoping reviews to be conducted with 

methodological rigor.   

 

Despite the advances in the framework for the methodology of scoping reviews, some 

limitations still exist. One such limitation is that there is a lack of critical appraisal of the studies 

included in scoping reviews (Peterson et al., 2017). Lack of critical appraisals on studies is identified as 

a limitation as there is no data on the quality of studies that exist within the literature (Pham et al., 
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2014). However, Arksey and O’Malley (2005) have suggested that critical appraisals are not an 

essential part of scoping reviews and are not necessary. Additionally, current guidelines suggest that 

critical appraisals within a scoping review are optional and are completely the authors choice.  

 

In the recent advances of the scoping review, critical appraisals have become more popular 

amongst authors of scoping reviews (Goldstein et al., 2017). The purpose of a critical appraisal in a 

scoping is simply to comment on the quality of studies that have been conducted in a particular topic 

and not to exclude any studies (Peters et al., 2020).  The advantage of working systematically through 

a critical appraisal tool is that it reduces the risk of reader bias when interpreting the quality of study 

based on its methodology and results (Munn et al., 2014). Furthermore, it allows for potential 

limitations in lack of high quality studies in a particular topic or field to be highlighted and commented 

on for future studies to address.   

 

Methodological Framework 

 

The methodological framework used for this review was the five stage framework constructed 

by Arksey and O’Malley (2005), and later refined by the suggestions of Levac et al. (2010) and Peters 

et al. (2015), which includes an optional sixth stage. The five stages of the framework are comprised 

of the following: identifying the research question, identifying the relevant studies, selecting the 

studies, charting the data, and finally collating, summarising and reporting the results (Arksey & 

O’Malley, 2005; Levac et al., 2010; Peters et al., 2015). The optional sixth stage as suggested by Levac 

et al. (2010) is a consultation stage which involves integrating consultations from appropriate 

stakeholders for study selection and knowledge transfer. The six stages of the methodological 

framework used for this thesis are described in greater detail below.  

 

Framework Stage 1: Identifying the Research Question  

 

The first stage of the framework involves identifying a research question to help direct the 

search strategy. Arksey and O’Malley (2005) recommend having a broad research question, as the aim 

is to comment on the breadth of literature available rather than the depth on a particular topic. 

Additionally, the Joanna Briggs Institute recommends that the research question should take into 

account the concept, target population, context and health outcomes (Peters et al., 2015). Levac et 

al. (2010) suggests that the scoping reviews significance and justification should also be considered 

when forming the research question. Further recommendations by Levac et al (2005) suggest that 
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scoping reviews can be enhanced with sub-questions that focus on certain characteristics of the 

concept, target population and health outcomes.  

 

Framework Stage 2: Identifying relevant studies  

 

The second stage of the framework includes identifying relevant studies that accurately and 

appropriately cover the research question. The scoping review process at this stage should balance 

the feasibility of an extensive and comprehensive search, whilst also being mindful of the time frame 

(Levac et al., 2010). For this stage, assistance can be sought from a librarian specialist on appropriate 

search engines and search terms. This stage is an iterative process and the search terms should be 

refined as the reviewer becomes more familiar with the available data (Levac et al., 2010). As there is 

a need to conduct a broad search to include all possible studies, thought should be given to potential 

limitations, which include time constraints, resource restrictions and availability of the research team. 

Recommendations from Levac et al. (2010) suggest that the research team should consist of a member 

with knowledge specific to the topic and a member with methodological knowledge. 

 

Arksey and O’Malley (2005) suggest that all relevant sources of evidence should be utilised, 

which can include electronic databases, journals, organisation resources, conferences, connections 

and books. When conducting a search on the relevant databases the breadth of the research question 

should be managed by search parameters. A pilot search can help determine valuable search 

parameters, which can yield more specific search results tailored to the research question (Long, 

2014). Search parameters can include and are not limited to languages, time periods and health 

conditions. Additionally, pilot searches increase the researchers familiarity with the topic, in turn 

leading to a greater efficiency in the search strategy, especially when there are limitations such as 

time constraints and budget.  As a result, the search terms, strategies and parameters can change as 

the search strategy is developed and refined. Arksey and O’Malley (2005) also recommend searching 

the reference list of included studies until a saturation point is reached, where no new studies are 

identified. Tricco et al. (2016) states that it is suitable to include grey literature in a scoping review if 

it is appropriate to the research aims and objectives.  

 

Grey Literature. Grey literature is defined as work or research that is published on non-peer 

reviewed platforms (blogs, newspapers and magazines) or work that has been produced by 

organisations or individuals outside the realm of academia in non-commercial ways (Adams et al., 

2016). According to the Joanna Briggs Institute, it is considered appropriate in scoping reviews to 
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include both published and unpublished grey literature (Tricco et al., 2016). However, the issue with 

including grey literature is that the quality of a large proportion of studies cannot be verified as there 

is no formal quality assessment applied to grey literature. Therefore, grey literature should only be 

included in a scoping review if it adds value to the topic and is appropriate to meet the purpose of the 

study.   

 

Framework Stage 3: Study Selection 

 

Stage three of the framework includes selecting relevant studies to include in the scoping 

review. Included studies need to be appropriate to answer the research question and meet the aims 

and objectives of the study (Levac et al., 2010). Once the reviewer is familiar with the subject, an 

inclusion and exclusion criteria should be developed to help maximise the number of studies that 

effectively answer the research question (Arksey & O’Malley, 2005). Arksey and O’Malley (2005) 

outline that developing a search criteria should be an iterative process where the inclusion and 

exclusion criteria are constantly refined as required to comprehensively cover the literature of the 

topic within a specified timeframe. This stage of the framework should ideally involve multiple 

researchers to develop and refine the inclusion and exclusion criteria until a saturation point is 

achieved where all inclusion criteria are met (Levac et al., 2010). Furthermore, the study selection 

process should be piloted between two of the researchers to achieve a selection consistency of 95% 

to decrease any errors in selecting appropriate studies to meet the inclusion criteria (Long, 2014). Any 

discrepancies between reviewers for certain studies should be resolved using the help of a third 

researcher via percentage or consensus agreement. 

  

Framework Stage 4: Charting the Data 

 

Stage four of the framework involves charting general information and data from included 

studies (Arksey and O’Malley, 2005). The volume and nature of the data that is obtained from the 

included studies depends on the aims and objectives of the study (Daudt et al., 2013). Arksey and 

O’Malley (2005) recommend using a descriptive analytical method, whereby general information is 

extracted from all studies and then classed together using a charting form. The charting form can 

include the following data but is also not limited to; author, year of publication, aim, origin, 

population, sample size, methodology, intervention and results (Arksey & O’Malley, 2005). The 

information that is retrieved is directly related to the specific aims and objectives of the scoping 

review, so key information and themes relevant to the purpose of the review can be identified and 
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explored. Levac et al. (2010) recommends that multiple reviewers should collectively decide on what 

information should be extracted and what information should be used to make a charting form 

specific to the research aim and objectives. In order to make the charting form more robust and 

reliable, it should be piloted with another member of the research team to check consistency in data 

extraction (Long, 2014). If critical appraisal is deemed feasible and of value to the scoping review, then 

appropriate tools such as Critical Appraisal Skills Programme (CASP), AMSTAR 2 and JBI guidelines 

should be used (Saeed et al., 2020; Schulz et al., 2010; Von Elm et al., 2009).  

 

Framework Stage 5: Collating, Summarising and Reporting the Results 

 

In this stage of the framework, an overview of the included studies is presented in various 

ways such as word summaries, tables, themes and graphs. Due to the breadth of scoping reviews, 

there is a potential for a large volume of studies that are heterogeneous, both clinically and 

methodologically. Therefore, it is important that the results are effectively and appropriately 

demonstrated to illustrate the comprehensiveness of the evidence available for the topic. It is hard to 

predetermine the most ideal way for collating, summarising and reporting results, as this can only be 

done once the data has been collected. However, appropriate tools such as narrative and numerical 

methods, including categories, reporting frequencies of occurrence, study characteristics, concept 

distribution, definitions and descriptive analysis, should be used depending on the data gathered 

(Arksey & O’Malley, 2005; JBI, 2021). Tricco et al. (2018) recommends following the guidelines and 

checklist from PRISMA-ScR for reporting the scoping review.  

 

Framework Stage 6: (Optional) Consultation  

 

Arksey and O’Malley (2005) have recommended an optional sixth stage, which aims to involve 

appropriate third party stakeholders for consultation. The aim of this stage is to integrate knowledge 

specialists for recommendations of the following: possible studies to include, what direction future 

studies should head towards, and if appropriate, how to determine the best way to transfer 

knowledge. However, there is agreement that there should be a clearly established purpose and need 

for this step in the framework before consulting any stakeholders (Levac et al., 2010). Moreover, the 

consultation stage requires time and may be subjected to budget constraints, therefore the 

appropriateness of the consultation phase should be evaluated depending on the nature and data of 

the scoping review.  
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Methods 

 

This section of the thesis included a detailed discussion on how the framework described in 

the methodology section above was applied to the current scoping review. The framework used for 

this scoping review was the six stage framework developed by Arksey and O’Malley (2005), with the 

refinements by Levac et al. (2010), Pham et al. (2014), Peters et al. (2015) and Tricco et al. (2016). At 

the onset of this study, it was determined that the optional sixth stage of consultation would be 

decided after the preliminary data of stage five was assessed. If it was deemed feasible and necessary, 

appropriate stakeholders such as qualified endocrinologists, physicians practicing IF for the 

management of T2DM or healthcare professionals managing T2DM, would be consulted. Additionally, 

if the consultation phase was deemed feasible and necessary, the appropriate community networks 

such as Diabetes NZ or the Maori and Pacific communities, would also be consulted for the appropriate 

platform for knowledge transfer. However, after assessing the data in stage five, the consultation was 

omitted from this scoping review as it was deemed unnecessary and premature by the research team. 

This is because the review found no data which impacts high risk groups in New Zealand or any 

minority groups. Therefore, only the five stages of the methodological framework were utilised for 

this review.  

 

Framework Stage 1: Identifying the Research Question  

 

The first stage of the framework involved identifying a research question to help direct the 

search strategy. The research question was developed by following the recommendations of Arksey 

and O’Malley (2005) and Levac et al. (2010). The recommendations to maintain a broad research 

question to comment on the breadth of literature while focusing on a concept, target population and 

health outcomes, were adhered to (Levac et al, 2010). As a result of these recommendations, the 

following research question was developed: What peer reviewed empirical evidence is available 

regarding the effects of intermittent fasting on glycaemic control in people with type 2 diabetes 

mellitus? This research question facilitated the mapping of evidence in the literature on health effects 

of IF in people with T2DM. The concept was defined as IF, while the target population was people with 

T2DM and the health outcome was glycaemic control. 

 

Following the further recommendations by Levac et al (2005), sub-questions were developed 

to enhance the scoping review and focus on certain characteristics of the concept, target population 

and health outcomes. The following sub-questions, classed as objectives, were added: determine the 
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existence of various definitions of IF, determine the various protocols of IF, examine if there is an 

agreement on a definition of IF, and provide recommendations for future research.  

 

Framework Stage 2: Identifying Relevant Studies  

 

In order to adequately answer the research question of this review, appropriate studies 

needed to be identified. A search strategy was developed with the help of a librarian and knowledge 

specialist. Search descriptors for intermittent fasting and diabetes were identified through a 

preliminary search and Boolean logic was used where necessary to refine searches. The literature 

search for peer reviewed empirical evidence was conducted using an iterative snowball technique, 

where the search terms and parameters were refined as the primary researcher become more familiar 

with the topic. Furthermore, following the suggestions from Levac et al. (2010) and Long (2014), this 

stage utilised multiple researchers to pilot the initial search terms, in order to refine searches for 

relevancy and increase search consistency. The research team consisted of members with knowledge 

on both T2DM and scoping reviews. The initial search strategy was piloted with two members of the 

research team and a 96% search consistency was achieved. A third reviewer was utilised to resolve 

any disputes or discrepancies between the first two members.  

 

Databases 

 

Following consultation with a librarian specialist and the research team, the following 

databases were searched: PubMed, Science direct, EBSCOhost Medline complete, NZ research and 

the clinical trials registry. These databases were searched from November 2020 to May 2021. A 

deadline for identifying and selecting new articles was set as 31st May 2021, after which date no new 

articles would be included in the analysis and study. This was set to maintain feasibility between the 

time constraints of a 90 credit master’s thesis and achieving extensive coverage of the literature.  

 

The reason google scholar was not utilised as a database was due to reliability issues with the 

google scholar database (Biolcati-Rinaldi et al., 2018; Falagas et al., 2008). The study by Biolcati-Rinaldi 

et al. (2018) found that out of the databases assessed, google scholar had the lowest reliability and 

offered more inadequate and less often updated citations.  
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Initial Search Terms and Key Phrases  

 

A preliminary search was conducted to assess the nature of available literature, in order to 

achieve the appropriate number of search syntaxes that would result in the maximum number of 

relevant sources for this review. The EBSCO health database was used to refine search syntaxes by 

gathering relevant MeSH tags. The following search terms were identified from this search strategy: 

intermittent fasting, alternate day fasting, glycaemic control, 5:2 diet, time restricted fasting, type 2 

diabetes mellitus. After a broad preliminary search on PubMed, with a combination of the 

aforementioned keywords, a refinement was made to the search syntax as it resulted in an 

unmanageable number of results (Appendix B: Initial search on PubMed, for preliminary assessment). 

The >24000 results produced were unfeasible for a 90 credit thesis, additionally the majority of the 

results were not on IF or T2DM.  

 

Development of Search Terms and Key Phrases.  

 

The search terms were refined to focus on intermittent fasting (as a phrase search) and type 

2 diabetes mellitus. In order to further refine the search syntaxes, a table on Microsoft ® Word (version 

16.50) was created and the number of papers from each syntax were recorded. The titles, keywords 

and abstract for the articles found were examined and the number of relevant papers to this review 

were noted for each database. This allowed for the most appropriate syntaxes to be formed via 

progressive development of search terms, by filtering out unsuccessful search terms per database. 

Boolean operators were utilised, especially for the ScienceDirect database. Different search syntaxes 

were applied to different databases, as each database had its own search criteria. For example, the 

asterisk (*) is not recognised on the ScienceDirect database. Therefore, the syntaxes were tailored to 

each database to maximise relevant searches. 

 

Clarification of Terminology 

 

The importance of defining terminology from the outset of the scoping review is indicated in 

the Arksey and O’Malley (2005) framework. This is because the search strategy may result in a 

significant number of irrelevant studies that do not answer the aims and objectives of the review. 

Despite this recommendation, the research team did not include a working definition for IF as one of 

the objectives of this review was to identify what definitions of IF currently exist in the literature. 

Therefore, the research team decided to begin with an open search, which encouraged the primary 



 

 

23 

researcher to be reactive and open to the literature that presented itself. However, as the primary 

researcher became familiar with the topic of IF, it was apparent that IF needed an operational 

definition to avoid including irrelevant studies on other forms of fasting that masked themselves as IF.  

 

As the primary researcher became familiar with the literature and topic of IF, it was evident 

that the majority of studies agreed that IF is a pattern of eating which includes periods of fasting with 

periods of habitual eating (Fallows & McKenzie, 2021). Therefore, the decision was made, studies that 

mimicked IF but did not have a period of fasting followed by a period of normal eating that repeated 

at least once in the interventional period were not included in this review. By doing so, this ensured 

that searches would be limited to studies that assessed the effects of IF rather than traditional fasting 

on glycaemic control in people with T2DM.  

 

Search Parameters  

 

The initial search included all relevant peer reviewed empirical studies that were published in 

English. The search was followed by a review of the title, keywords and abstract. All keywords and 

index terms that were not already included, were noted down and the search terms were updated 

accordingly. With the new keywords and index terms, a second search was conducted on the 

databases identified earlier. Additionally, as recommended by Tricco et al. (2016), the reference list 

of all included studies were searched for any additional studies that were not identified in the 

databases search. Lastly, the ‘related articles’ tab on PubMed was also screened to find any additional 

sources that had not been identified through the database or reference list search. 

 

Search Terms and Syntaxes 

 

The most successful and appropriate search terms and syntaxes that were found from the 

syntax refinement process for PubMed, EBSCOhost Medline complete, NZResearch and the clinical 

trials registry were (Appendix C: Search strategy):  

 

• “Intermittent fasting” AND diabetes mellitus type 2 

• “Intermittent fasting” AND type 2 diabetes 

• “Intermittent fasting” AND defin* 

• “Intermittent fasting” AND glycaemic control 

• “Intermittent fasting” AND pre-diabetes 
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• “Intermittent fasting” OR “Time restricted eating” OR “Alternate day fasting” AND pre-

diabetes 

• “Intermittent energy restriction” AND type 2 diabetes mellitus 

 

The most successful and appropriate search terms and syntaxes that were found for 

ScienceDirect were (Appendix D: Search strategy for ScienceDirect):  

 

• “Intermittent fasting” AND diabetes mellitus type 2 NOT animal NOT Ramadan NOT rats 

NOT obese NOT mice 

• “Intermittent fasting” AND type 2 diabetes NOT animal NOT Ramadan NOT rats NOT 

obese NOT mice 

• “Intermittent fasting” OR "alternate day fasting" OR "time restricted feeding" AND 

diabetes mellitus type 2 NOT animal NOT Ramadan NOT rats NOT obese NOT mice 

• “Intermittent fasting” AND Definition NOT animal NOT Ramadan NOT rats NOT obese NOT 

mice 

• “Intermittent fasting” AND glycaemic control 

• “Intermittent energy restriction” AND type 2 diabetes mellitus NOT animal NOT Ramadan 

NOT rats NOT obese NOT mice 

 

Grey Literature. Due to the nature of the research question, which was to assess peer 

reviewed empirical evidence only, including grey literature would not be appropriate to meet the aims 

of this review. For this reason, grey literature was not included in this review. 

 

Framework Stage 3: Study Selection 

 

This stage of the review involved selecting the appropriate studies from the database search, 

which were relevant to answering the research question. In order to effectively include relevant 

studies, an eligibility criteria was developed prior to the commencement of the study. Following the 

suggestions from Arksey and O’Malley (2005), the search criteria was modified via an iterative process 

as abstracts were read for selection. A snowball technique was utilised when selecting studies in order 

to comprehensively cover the literate within the situated timeframe. The final inclusion and exclusion 

criteria for this review consisted of language, timeframe and health parameters.  
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Inclusion Criteria 

 

• Studies published within the last 11 years 

• Studies published in English  

• Studies investigating the effects of IF on glycaemic control in people with T2DM or 

prediabetes  

• Studies investigating effects of IF on obesity, if participants also had T2DM or prediabetes 

• Studies investigating safety and efficacy issues surrounding IF in people with T2DM or 

prediabetes 

 

Exclusion criteria 

 

• Studies investigating Ramadan and any other forms of religious fasting 

• Studies involving animal trials  

• Studies investigating effects of IF only on obesity 

• Studies investigating effects of IF on T1DM 

• Studies investigating effects of IF on health outcomes in people without T2DM or 

prediabetes 

• Studies investigating effects of IF on gestational diabetes  

• Studies where full text articles cannot be retrieved 

• Grey literature 

 

Rationale for Inclusion and Exclusion Criteria 

 

Studies that were published within the last 11 years were included in this review. This is 

because the topic of IF for the use of glycaemic control in people with T2DM is relatively new and the 

vast majority of peer reviewed studies were published from 2012 onwards. Studies that were only 

published in English were included due to limitations of the research team being able to translate non-

English studies. No Ramadan or religious fasting studies were included in this review as this excludes 

the consumption of non-caloric beverages, which is different to therapeutic fasting. Furthermore, 

conditions during Ramadan can vary significantly depending on the geographical location, this 

includes; length of fast, temperature, humidity and weather. Therefore, the data from one place at 

one particular time cannot be compared globally. Animal studies were excluded as the aim of this 

review was to determine the extent of empirical evidence available regarding the effects of IF on 
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glycaemic control in people with T2DM. Therefore, including animal studies would have negated the 

aim of this study. All health conditions other than T2DM or prediabetes were excluded as they were 

beyond the scope of this review and not relevant to answering the research question. Type 1 diabetes 

mellitus (T1DM) was excluded as the aim of this study was to include studies investigating glycaemic 

control in people with T2DM. People with T1DM have insulin dependence and IF may not be feasible 

in controlling glycaemic levels in those with this condition. Additionally, studies investigating 

gestational diabetes were also excluded on the basis that gestational diabetes mimics T2DM, but is 

usually temporary and hormonal related, rather than lifestyle induced. Furthermore, articles in which 

the full text could not be retrieved were also excluded from this review. This is because a study cannot 

be deciphered from the abstract and it was deemed crucial by the research team to have a full 

understanding of the study before making any inferences or commenting on possible limitations. 

Lastly, grey literature was excluded from this review as the lack of critical appraisal and formal 

assessment of quality made it unfeasible to meet the aim of this study, which is to look at peer 

reviewed empirical data only.  

 

Article Selection 

 

In the first stage of selection, all literature identified from the database search was exported 

to Mendeley Desktop (version 1.19.8). Once all literature had been added to Mendeley, the 

duplication tool was utilised to delete added duplicates across all databases. During the first stage of 

article selection, it was noted that studies involving gestational diabetes were also being produced. It 

was during this stage the research team amended the eligibility criteria to exclude studies involving 

gestational diabetes. The title and abstracts of all remaining articles were screened for relevance to 

the research question. If titles and abstract met the inclusion and exclusion criteria, they were added 

to a separate folder on Mendeley, labelled ‘inclusion’. A limitation during this process is the natural 

subjectivity of the researcher towards interpretating the eligibility criteria against articles. In order to 

decrease the selection bias, two reviewers were employed to pilot the selection consistency across 25 

articles. This strategy was utilised and a inter-rater reliability of 96% was achieved across 25 random 

articles from the Mendeley library. Any discrepancies were resolved with the help of a third researcher 

to arrive at a consensus. Once the search strategy had been piloted and a 96% search consistency was 

achieved, the primary researcher continued with the article selection process until all titles and 

abstracts had been read. If the title and abstract did not lead to a clear decision on whether the article 

should be included or not, the full text of the article was read in order to make a definitive conclusion.  
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All papers in the ‘inclusion’ folder in Mendeley were downloaded and read in entirety. After 

reading the entire paper, if any articles did not meet the inclusion criteria they were deleted from the 

‘inclusion’ folder on Mendeley and a note was made as to why it was excluded. The reference list of 

all remaining articles were manually searched for any articles that met the inclusion criteria but were 

not identified during the database search. Any articles found were downloaded and read in entirety 

to see if the article met all inclusion criteria. In order to gain further confidence that all appropriate 

articles had been identified and added for this review, the ‘suggested’ tab on PubMed was utilised 

after searching every article that was selected for inclusion. An additional change was made to the 

eligibility criteria during this stage, which was to add studies involving prediabetes, the search syntax 

was also updated to reflect this change. This search strategy process was repeated from November 

2020 until May 31, 2021 in order to make sure saturation had been achieved and any new published 

articles that met the inclusion criteria were included.  

 

Framework Stage 4: Charting the Data 

 

A charting form was created by the research team using  Microsoft ® Excel (version 16.55). 

Excel was used to allow for comprehensive coverage and sorting options for themes and sub-themes. 

Two charting forms were utilised, a primary and secondary charting form. The primary charting form 

was utilised when the researcher first read the articles, to capture basic information and gain a 

understanding of the literature for themes and main ideas (see Appendix E: Primary Charting Form). 

All Major themes that were identified in relevance to answering the research question and objectives 

of this study had sub-charting forms in order to guide the creation of the secondary charting forms 

(see Appendix F: Sub-Charting Forms). The secondary charting forms were created after the primary 

charting forms were filled out and all articles had been read at least once (see Appendix G: Secondary 

Charting Forms). The secondary forms were sorted in relevance to major themes and sub-themes, and 

were completed when the primary researcher had gained sufficient knowledge on the topic and 

revisited each article.  

 

The data extraction process and charting forms were piloted by two reviewers on five studies, 

following recommendations by Arksey and O’Malley (2005) and Levac et al. (2010), in order to 

minimise bias. This was done to test the charting forms, extraction process and also gain insight if any 

themes or categories needed to be added to the charting forms. Both charting forms gained a 99% 

extraction consistency between the author and reviewer, at which stage the author commenced data 

extraction of all included articles. 
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Critical Appraisal 

 

Although a critical appraisal is deemed optional in the Arksey and O’Malley (2005) framework, 

it was included in this study. For the purposes of this review, a critical appraisal was done on all 

literature review articles, systematic review studies and clinical studies. The critical appraisal was not 

done to exclude any studies, as is the case for systematic reviews, and was only commenced once 

study selection was finalised. The critical appraisal was utilised to comment on the extent and quality 

of evidence currently available, and was used to comment on future study directions. 

 

The scale for the assessment of narrative review articles (SANRA) tool (see Appendix H: SANRA 

tool) was utilised to appraise the quality of all literature review articles included in this review. The 

SANRA tool included six questions with each question having three choices to choose from. The 

assessment of multiple systematic reviews (AMSTAR) tool (see Appendix I: AMSTAR tool) was utilised 

in order to appraise the quality of all systematic review studies included in this review. The AMSTAR 

tool comprised of 11 questions which consisted of four choices each: yes, no, can’t answer, and not 

applicable. Finally, the Jadad scale (see Appendix J: Jadad Scale) was used to appraise the quality of 

included clinical studies. The Jadad scale included eight questions which consisted of three choices: 

yes, no, and not described. A summary of each clinical study was created on the second page of the 

Jadad scale in order to identify strengths, weaknesses and possible directions for future studies. 

 

Framework Stage 5: Collating, Summarising and Reporting the Results 

 

Following the suggestions of Arksey and O’Malley (2005), a variety of narrative and numerical 

methods utilising tabular and graphical form were employed for this stage of the framework. The 

search outcome and process is presented in the manuscript as per the PRISMA-ScR flow chart (Figure 

1). The studies included in this review were analysed via an inductive thematic analysis and reported 

using an informative summary approach. This approach aligned with the aims and objectives of this 

review and allowed informational content such as definitions, health outcomes and safety aspects, to 

be reported for the data items included. Additionally, this allowed any preconceptions or 

misconceptions of the author regarding the topic to be minimalised, and allowed the data to be 

reported in an unbiased manner. Results were also reported using a frequency distribution in the form 

of a bar graph. This aligned with the main aim of this review in examining the extent of peer reviewed 

empirical evidence on the effects of IF on glycaemic control in people with T2DM.  
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Themes and Sub-Themes 

 

1. Definitions of intermittent fasting  

2. Protocols of intermittent fasting 

3. Intermittent fasting and health outcomes  

• Type 2 diabetes mellitus 

• Prediabetes 

4. Adverse events and medication management 

 

The reporting of results was in accordance with all four reasons for conducting a scoping 

review in the Arksey and O’Malley (2005) framework. The first reason was to examine the extent, 

nature and range of literature on the research topic of using IF to control glycaemic levels in people 

with T2DM. The second reason was to summarise and disseminate the research findings to 

researchers, practitioners and the general public. The third was to identify research gaps in the 

literature field and direct future studies. Lastly, this scoping review provides indications as to if a 

systematic review is possible on human clinical studies regarding the use of IF for glycaemic control in 

people with T2DM or prediabetes.  

 

This section of the review has described and explained the methods and methodology utilised 

in conducting a scoping review, to examine the extent of peer reviewed empirical evidence available 

regarding the effects of IF on glycaemic control in people with T2DM. The following section of the 

review contains the scoping review manuscript intended for publication in the Journal of Clinical 

Medicine. 
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Abstract 

 

Intermittent Fasting (IF) is starting to be used as a management tool in clinical settings to control 

glycaemic levels in people with type 2 diabetes mellitus (T2DM). However, it seems that practitioners 

and people with T2DM are making decisions based on animal studies, Ramadan studies and case 

reports as there appears to be a lack of human clinical studies in the literature. This scoping review 

aims to examine the extent of peer reviewed evidence available regarding the effects of IF on 

glycaemic control in people with T2DM. Scholarly databases (PubMed, EBSCOhost Medline Complete, 

Science direct, NZ research, and the clinical trials registry), ‘related articles’ tab on PubMed and 

reference lists of included articles were systematically searched using syntaxes and MeSH terms. 

Thirty-two studies were identified, which comprised 15 literature reviews, 12 clinical studies, four 

systematic reviews and one viewpoint article. This review identified that there is a lack of high-quality 

clinical trials that have been conducted to assess the effects of IF in people with T2DM or prediabetes. 

Although the data seems promising for the use of IF in glycaemic control, it is still at a primitive stage 

and more robust clinical trials are needed. 

 

Keywords: intermittent fasting; type 2 diabetes mellitus; 5:2 diet; alternate day fasting; time restricted 

fasting; prediabetes; glycaemic control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

42 

1. Introduction 

 

Diabetes mellitus is a chronic metabolic disorder that occurs when the body cannot produce 

enough insulin or cannot utilise the insulin produced [1]. Diabetes mellitus is a global pandemic that 

has a prevalence rate of 463 million [2]. In New Zealand (NZ) alone, the costs due to type 2 diabetes 

mellitus (T2DM) is $2.1 billion (NZ) and projected to rise to $3.5 billon (NZ) by 2030 [3]. Finding 

additional management tools to support people with T2DM is an important health strategy to help 

reduce the burden on the healthcare system caused by the rising prevalence rates [1]. The leading risk 

factor for T2DM is obesity and therefore lifestyle changes such as diet control and weight loss are the 

leading management strategies [4]. A fasting protocol called intermittent fasting (IF), has been used 

as part of weight management strategies for the purpose of reducing weight and improving obesity 

rates for decades [5]. However, it has recently gained the interest of healthcare practitioners and 

researchers worldwide for its possible effects on glycaemic levels in people with T2DM [5]. 

 

Intermittent fasting is a dietary intervention that restricts caloric foods for certain amounts of 

time throughout the day [6]. However, in healthcare practice and research literature the term 

‘intermittent fasting’ seems to be used interchangeably to describe similar but different ways in which 

it is practiced or observed. This is important as it can make generalising claims and collating data 

harder as there can be many confounding factors with each variation.  

 

With the increasing interest in IF for management of glycaemic levels, there have been many 

blogs and articles written of self-reported experiences from people who have tried IF. Most of the 

interest regarding the effects of IF on glycaemic control is based on the data from animal studies, 

Ramadan studies and case reports with a very limited number of human clinical trials conducted [7]. 

Despite there being a limited number of human clinical trials conducted to date, there seem to be 

some medical practitioners already prescribing IF to their patients with T2DM [8,9]. With medical 

practitioners prescribing and people beginning to use IF as a management tool the question is raised, 

what extent of empirical evidence is available regarding the use of intermittent fasting in improving 

glycaemic control in people with type 2 diabetes mellitus? Subsequent questions that are raised are, 

is there any standardized format for IF and is there a standard definition? Another question that is 

raised is, are safety and efficacy issues being considered when prescribing such practices for people 

with diabetes as the risk of hypoglycaemia in some fasts such as Ramadan are quite high [10].  
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For these reasons, this scoping review sought to examine the extent of empirical evidence 

currently available regarding the potential role of IF in affecting glycaemic control in people with 

T2DM. Furthermore, the literature was investigated for variations in the forms of IF being practiced 

and explored the evidence to determine if there was an agreement on a standard definition of IF. 

Lastly, this review aims to provide recommendations for directions in future research on the topic of 

IF for the use of glycaemic control in people with T2DM or prediabetes.  
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2. Materials and Methods 

 

The methodological framework used for this scoping review was the framework created by 

Arksey and O’Malley [11], with the improvements and recommendations by Levac et al. [12], Pham et 

al. [13] and Peters et al. [14]. The framework was used in conjunction with the Joanna Briggs Institute 

(JBI) [15] guidelines to gather, organise and examine relevant information of existing peer reviewed 

literature that answered the research question of this review. The primary aim of the current review 

was to undertake a scoping review to examine the extent of peer reviewed empirical evidence 

available regarding the effects of intermittent fasting on glycaemic control in people with type 2 

diabetes mellitus. In addition, determine the existence of various definitions of and protocols of 

intermittent fasting being practiced. The following primary objectives were created to ensure the 

fulfilment of the aforementioned aim:  

 

• To examine the extent of peer reviewed empirical evidence reporting effects of 

intermittent fasting on glycaemic control in people with type 2 diabetes mellitus or 

prediabetes.  

• To identify various types of protocols being practiced as intermittent fasting.  

• To identify the existence of various definitions of intermittent fasting. 

• To provide recommendations for future research. 

 

Ethical review and approval were waived for this study as the local review board (Unitec 

Research Ethics Committee) determined that an ethics application was not required for the present 

study as no humans or animals were involved. (see Appendix K: Ethics letter) 

 

2.1 Identification of the Research Question 

 

The following broad research question was used to guide this scoping review: What peer 

reviewed empirical evidence is available regarding the effects of intermittent fasting (IF) on glycaemic 

control in people with type 2 diabetes mellitus (T2DM)? 

 

2.2 Identification of Relevant Studies  

 

In order to identify relevant and appropriate studies a search strategy was developed with 

assistance from a librarian and knowledge specialist with refinements made as the research team 
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became familiar with the research topic. The final search strategy was applied to the following 

databases: PubMed, EBSCOhost Medline Complete, Science direct, NZ research, and the clinical trials 

registry (final search: 31/05/21). Different search syntaxes were applied to different databases, as 

each database had its own search criteria. For example, the asterisk (*) is not recognised on the 

ScienceDirect database. Therefore, the following syntaxes were tailored to the PubMed, EBSCOhost 

Medline complete, NZ Research and the clinical trials registry database to maximise relevant searches 

(Appendix C: Search strategy):   

 

• “Intermittent fasting” AND diabetes mellitus type 2 

• “Intermittent fasting” AND type 2 diabetes 

• “Intermittent fasting” AND defin* 

• “Intermittent fasting” AND glycaemic control 

• “Intermittent fasting” AND pre-diabetes 

• “Intermittent fasting” OR “Time restricted eating” OR “Alternate day fasting” AND pre-

diabetes 

• “Intermittent energy restriction” AND type 2 diabetes mellitus 

 

While the following syntaxes were tailored to ScienceDirect to maximise relevant searches 

(Appendix D: Search Strategy): 

 

• “Intermittent fasting” AND diabetes mellitus type 2 NOT animal NOT Ramadan NOT rats 

NOT obese NOT mice 

• “Intermittent fasting” AND type 2 diabetes NOT animal NOT Ramadan NOT rats NOT 

obese NOT mice 

• “Intermittent fasting” OR "alternate day fasting" OR "time restricted feeding" AND 

diabetes mellitus type 2 NOT animal NOT Ramadan NOT rats NOT obese NOT mice 

• “Intermittent fasting” AND Definition NOT animal NOT Ramadan NOT rats NOT obese 

NOT mice 

• “Intermittent fasting” AND glycaemic control 

• “Intermittent energy restriction” AND type 2 diabetes mellitus NOT animal NOT 

Ramadan NOT rats NOT obese NOT mice 
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2.3 Study Selection 

 

Following the suggestions from Arksey and O’Malley (2005), the eligibility criteria was 

established before executing the search. Additionally, the search criteria was modified via an iterative 

process as abstracts were read for selection. A snowball technique was utilised when selecting studies 

in order to comprehensively cover the literature within the situated timeframe. The inclusion criteria 

were the following: (1) studies published within the last 11 years, (2) studies published in English, (3) 

studies investigating the effects of IF on glycaemic control in people with T2DM or prediabetes, (4) 

studies investigating effects of IF on obesity, if participants also had T2DM or prediabetes, and (5) 

studies investigating safety and efficacy issues surrounding IF in people with T2DM or prediabetes. 

The exclusion criteria were the following: (1) studies investigating Ramadan and any other forms of 

religious fasting, (2) studies involving animal trials, (3) studies investigating effects of IF only on 

obesity, (4) studies investigating effects of IF on T1DM, (5) studies investigating effects of IF on health 

outcomes other than glycaemic control in people with T2DM, (6) studies investigating effects of IF on 

gestational diabetes, (7) studies where full text articles cannot be retrieved, and (8) grey literature.  

 

In the first stage of selection, all literature identified from the database search was exported 

to Mendeley Desktop (version 1.19.8). Once all literature had been added to Mendeley, the 

duplication tool was utilised to delete added duplicates across all databases. The title and abstracts of 

all remaining articles were screened for relevance to the research question. If titles and abstract met 

the inclusion and exclusion criteria, they were added to a separate folder on Mendeley, labelled 

‘inclusion’. If the title and abstract did not lead to a clear decision on whether the article should be 

included or not, the full text of the article was read in order to make a definitive conclusion.  

 

All papers in the ‘inclusion’ folder in Mendeley were downloaded and read in entirety. After 

reading the entire paper, if any articles did not meet the inclusion criteria they were deleted from the 

‘inclusion’ folder on Mendeley and a note was made as to why it was excluded. The reference list of 

all remaining articles were manually searched for any articles that met the inclusion criteria but were 

not identified during the database search. In order to gain further confidence that all appropriate 

articles had been identified and added for this review, the ‘suggested’ tab on PubMed was utilised 

after searching every article that was selected for inclusion. This process was repeated until May 31, 

2021 in order to make sure saturation had been achieved and any new published articles that met the 

inclusion criteria were included.  
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2.3.1 Screening and Agreement 

 

A limitation during the process of study selection is the natural subjectivity of the researcher 

towards interpretating the eligibility criteria against articles. In order to decrease the selection bias, 

two reviewers were employed to pilot the selection consistency across 25 articles. This strategy was 

utilised and a inter-rater reliability of 96% was achieved across 25 random articles from the Mendeley 

library. Any discrepancies were resolved with the help of a third researcher to arrive at a consensus. 

Once the search strategy had been piloted and a 96% search consistency was achieved, the primary 

researcher continued with the study selection process until articles had been read. 

 

2.4 Data Charting 
 

Data was managed using the Microsoft programmes, Word (version 16.50) and Excel (version 

16.55). The online referencing system, Mendeley, was utilised to manage citations and referencing. A 

primary charting form was utilised when the researcher first read the articles, to capture basic 

information and gain a understanding of the literature for themes and main ideas (see Appendix E: 

Primary Charting Form). All Major themes that were identified in relevance to answering the research 

question and objectives of this study had sub-charting forms in order to guide the creation of 

secondary charting forms (see Appendix F: Sub-Charting Forms). The reason for secondary forms were 

so more comprehensive data could be sorted, in relevance to major themes and sub-themes. The 

secondary charting forms were created after the primary charting forms were filled out and all articles 

had been read at least once (see Appendix G: Secondary Charting Forms).  

 

2.4.1 Quality Appraisal 

 

For the purposes of this review, a quality appraisal was done on all literature review articles, 

systematic review studies and clinical studies. The quality appraisal was not done to exclude any 

studies and was only commenced once study selection was finalised. The quality appraisal was utilised 

to comment on the extent and quality of evidence currently available, and was used to comment on 

future study directions. 

 

The scale for the assessment of narrative review articles (SANRA) tool (see Appendix H: SANRA 

tool) was utilised to appraise the quality of all literature review articles included in this review. The 

assessment of multiple systematic reviews (AMSTAR) tool (see Appendix I: AMSTAR tool) was utilised 

in order to appraise the quality of all systematic review studies included in this review. The Jadad scale 
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(see Appendix J: Jadad Scale) was used to appraise the quality of included clinical studies. A summary 

of each clinical study was created on the second page of the Jadad scale in order to identify strengths, 

weaknesses and possible directions for future studies. 

 

2.5 Data Collation and Synthesis 

 

The final included studies were assessed for similarities and differences once the primary 

researcher was familiar with all data and studies. The data from studies was then grouped into four 

major themes with one theme having two sub-themes. The major themes were as follows: (1) 

definitions of intermittent fasting, (2) protocols of intermittent fasting, (3) intermittent fasting and 

health outcomes, and (4) adverse events and medical management. The intermittent fasting and 

health outcomes theme was divided into two sub themes as follows: (1) intermittent fasting and 

health outcomes in people with T2DM, and (2) intermittent fasting and health outcomes in people 

with prediabetes.  

 

Data was analysed via an inductive thematic analysis and reported using an informative 

summary approach. The main findings were condensed and presented in both a tabular and graphical 

form. Results were also reported using a frequency distribution in the form of a bar graph.  
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3. Results 

 

3.1 Overview of Studies and Themes 

 

Overall, the refined search strategy yielded 668 studies, of which, titles and abstracts for 345 

studies were screened after the removal of 323 duplicates (see Figure 1). First level screening of the 

title and abstract excluded 309 studies based on exclusion criteria, and a further six studies were 

excluded after a second level screen of the full text as studies did not meet inclusion criteria. An 

additional two studies were identified during a manual search of the references, which resulted in a 

total number of 32 studies, included for the review. Of these studies, 15 were literature reviews, 12 

were clinical studies, four were systematic reviews and one was a view point article (see Figure 2). 

Amongst the 12 clinical studies, seven were randomised controlled trials (RCTs), while the remaining 

five studies consisted of: an observational study, case study, case series, single arm open trial and pre-

post trial (Table 1). Four themes were identified during thematic analysis: ‘definitions of intermittent 

fasting’, ‘protocols of intermittent fasting’, ‘intermittent fasting and health outcomes’ and ‘adverse 

events and medication management’. Within each theme, sub-categories relevant to each theme 

were identified (see Table 2).  

 

All 32 (100%) studies provided some form of definition of IF, however, no studies were 

identified with the aim of defining or clarifying existing definitions of IF. A total of five regimes were 

identified for IF: time restricted feeding (TRF), alternate day fasting (ADF), 5:2 diet, periodic fasting, 

and intermittent energy restriction (IER). Of the 32 studies assessed  for remaining themes, 18 (56%) 

studies discussed protocols of IF, 30 (94%) studies discussed effects of IF on glycaemic control in 

people with T2DM or prediabetes and 15 (47%) studies discussed adverse events and medication 

management related to IF in people with T2DM or prediabetes. All literature reviews, clinical studies 

and systematic review studies were quality appraised.  
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Figure 1. PRISMA-scR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension 
for Scoping Reviews) flow diagram of the search strategy and study selection [16]. 

 

Figure 2. Pie chart of study types included in this review. 
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Table 1. Study design of clinical studies (n=12)  
Study design Number of studies 

looking at respective 
design 

Percentage out 
of all clinical 

studies 

Percentage out 
of total 
studies* 

Parallel trial (RCT) 4 33% 13% 
Observational study 1 8% 3% 
Crossover trial (RCT) 2 17% 6% 
Case study 
Case series 

1 
1 

8% 
8% 

3% 
3% 

Non-inferiority study (RCT) 1 8% 3% 
Single arm open label trial 1 8% 3% 
Pre-post trial 1 8% 3% 

Acronyms: RCT, randomised controlled trial. 
*Percentage is out of total studies (n=32)  
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Table 2. Overview of included themes (n=32) 
Theme   Categories Number of studies 

reporting category n (%)* 
Definitions of intermittent  
fasting, n†=32 (100%) 
  Time restricted feeding 

Alternate day fasting 
5:2 diet 
Periodic fasting 
Intermittent energy restriction 

22 (69%) 
14 (44%) 
14 (44%) 

3 (9%) 
2 (6%)  

Protocols of intermittent  
fasting, n†=18 (56%) 
 Time restricted feeding 

Alternate day fasting 
5:2 diet 
Periodic fasting 
Intermittent energy restriction 

11 (34%) 
5 (16%) 
9 (28%) 
4 (13%) 
2 (6%) 

Intermittent fasting and  
health outcomes, n†=30 (94%) 

Type 2 diabetes mellitus¥  
n†=28 (88%) 

 Glycaemic control 
Body weight and composition 
Cardiovascular disease risk markers 
Quality of life 

26 (81%) 
24 (75%) 
12 (38%) 

1 (3%) 
Prediabetes¥  
n†=3 (9%) 

 Glycaemic control 
Body weight and composition 
Cardiovascular disease risk markers 
Quality of life 

3 (9%) 
2 (6%) 
3 (9%) 
0 (0%) 

Adverse events and medication  
management, n†=15 (47%)  

Time restricted feeding 
Alternate day fasting 
5:2 diet 
Periodic fasting 
Intermittent energy restriction 

5 (16%) 
2 (6%) 

9 (28%) 
1 (3%) 
1 (3%) 

*Percentage relative to total number of studies included (n=32)  
¥Sub-theme of ‘intermittent fasting and health outcomes’ theme 
†Number of studies reporting theme 
 

3.2 Quality Appraisal 

 

The 15 literature review studies were appraised for quality using the SANRA scale [17], of 

which, 11 studies were of moderate quality and four studies were of high quality (see Figure 3). The 

12 clinical studies were appraised for quality using the Jadad scale [18], two studies were of low 

quality, five of moderate quality and five of high quality (see Figure 3). The four systematic review 



 

 

53 

studies were appraised for quality using the AMSTAR scale [19], two studies were of moderate quality 

and two studies were of high quality (see Figure 3). 

 

Participants in all clinical studies, except two, were recruited systematically and randomly to 

reduce bias. However, in the case series [20] and case study [21] participants who were familiar with 

dieting were selected for the intervention. Randomisation for five of the seven RCTs was done using 

a computer-generated number sequence, which eliminated systematic bias. However, in two studies 

the randomisation procedure was not explained [22,23], therefore, bias could not be eliminated. In all 

studies, except one by Corley et al. [24] participants were accounted for at the end of the study and 

dropouts or loss to follow-ups were reported. The study by Corley et al. [24] did not provide details 

for four of the participants that were not included in the final analysis. It is not known if the 

participants were excluded after randomisation or if they were dropouts.  

 

All RCTs had a sound methodology with no statistical difference between comparison groups 

at baseline, after randomisation. However, no blinding was used in any of the clinical studies, which 

could have given rise to bias. It is important to note, however, blinding was not possible in the study 

by Sutton et al. [25] as participants were monitored during meals times for food timing and meal 

intake. Furthermore, there is a risk of confounding variables in all studies as participants could have 

made behavioural changes to their usual diet and their daily activity as they knew they were being 

assessed for a study. The study by Hutchison et al. [23] minimised this risk by monitoring patient’s 

daily step counts and energy expenditure at baseline so any changes made during the intervention 

phase could be noted.  

 

Out of the total included studies for this scoping review, clinical studies made up only 38% of 

the included studies and only 16% were of high quality. Additionally, there was only one long term 

study, which was an RCT with an intervention period of 12 months and a sample size of 137 

participants [26]. Furthermore, it was the only study from the included clinical studies that 

incorporated a follow up stage to see if effects of IF lasted long term [27]. The remaining RCTs varied 

in duration between 2-12 weeks long with small sample sizes of 15-63 participants [22,23,28–32].  

 

In this review a total of two low quality studies, 18 moderate quality and 11 high quality 

studies were included. Of the 11 high quality studies only five were clinical studies, while only one 

study was a long term clinical intervention [26]. Currently, there is a lack of high quality clinical studies 
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as there are more literature review studies than clinical studies. Furthermore, no blinded clinical 

studies were found during the literature search. 

  

 

Figure 3. Cluster bar graph showing frequency distribution of quality of studies for systematic review 
studies, clinical studies and literature and narrative review studies.  
 

3.3 Characteristics of Themes 

 

From the included studies, four main themes were identified: ‘definitions of intermittent 

fasting’, ‘protocols of intermittent fasting’, ‘intermittent fasting and health outcomes’ and ‘adverse 

events and medication management’. The ‘definitions of intermittent fasting’ theme provides details 

on the various definitions of IF that were identified from the included studies. A total of 32 studies 

were identified that reported specific definitions of IF. The ‘protocols of intermittent fasting’ theme 

provides details of the various protocols of IF practiced, a total of 18 studies were identified that 

reported protocols of IF. The ‘intermittent fasting and health outcomes’ theme, reports the effects of 

IF on glycaemic control in people with T2DM and prediabetes. A total of 30 studies, 27 for T2DM, 2 

for prediabetes and one study with both T2DM and prediabetes were identified. The ‘adverse events 

and medication management’ theme includes all studies that reported health related concerns of IF 

in people with T2DM or prediabetes. A total of 15 studies were identified that reported adverse events 

and 12 studies were identified that reported medication management for people with T2DM.  
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The characteristics of individual themes are provided in the following sections. Each theme is 

described in detail and the number and quality of studies investigating that theme are highlighted. 

Additionally, a summary is provided at the end of each theme. 

 

3.4 Definitions of Intermittent Fasting 

 

The ‘definition of intermittent fasting’ theme included studies that reported a definition of 

any IF regime while investigating the effects of IF on T2DM or prediabetes. A total of 32 studies were 

identified that included a specific definition of IF. Intermittent fasting is an umbrella term that 

encompasses a spectrum of regimes that intentionally interrupt normal energy intake for a selected 

period of time on a regular intermittent schedule. A total of five regimes were identified for IF: 

intermittent energy restriction (IER), alternate day fasting (ADF), 5:2 diet, time restricted feeding (TRF) 

and periodic fasting. Of the studies included, TRF was the most common regime utilised to define IF, 

while the least utilised was periodic fasting (see Table 3). No studies were identified with the main 

aim of defining IF or to clarify existing IF definitions. 

  



 

 

56 

Acronyms and abbreviations: IF, intermittent fasting; No., number. 
*Percentage relative to total number of included studies (n=32) 

Table 3. Definitions of intermittent fasting (n=32) 

Definition of intermittent fasting 
regimes 

Frequency 
of studies 
reporting 
definition 

Percentage of 
studies 
reporting 
definition* 

No. of studies 
published in 
respective 
year 

Reference 

 
Intermittent energy restriction 

    

Intermittent energy restriction is a type 
of IF which uses very low calories, 400-
600, on certain times/days of the week 
and the remaining time/days food is 
consumed ad libitum 

6 19% 2016 – 1 
 
2019 – 2 
 
2020 – 3 

[27,32–36] 
 

 
Alternate day fasting 

    

Alternate day fasting is a type of IF 
which consists of alternating fasting and 
eating days, where on fast days either 
zero calories (only zero calorie 
beverages are permitted) or very low 
amounts of calories (400-600 calories) 
are consumed followed by ad libitum 
food consumption on eating days 

14 44% 2017 – 2 
 
2018 – 1 
 
2020 – 10 
 
2021 – 1 

[22,35–47] 
 

 
5:2 diet 

    

5:2 diet is a type of IF, that consists of 
fasting for either two consecutive or 
non-consecutive days in a week, which 
involves only consuming 400-600 
calories on fasting days and eating ad 
libitum for the remaining five days in a 
week 
 

14 44% 2017 – 1 
 
2018 – 1 
 
2019 – 1 
 
2020 – 10 
 
2021 – 1 
 

[21,22,32, 
35-40, 
42,43,45, 
47] 
 

 
Time restricted feeding 

    

Time restricted feeding is a variation of 
IF where food can be consumed in a 
restricted period, typically ≤10hours, 
and the remaining hours of the day are 
fasted with only non-caloric beverages 
permitted to be consumed during 
fasting hours 

22 69% 2017 – 1 
 
2018 – 2 
 
2019 – 3 
 
2020 – 15 
 
2021 – 1 

[5,23,25,30,
34–45, 
47–52] 
 

 
Periodic fasting 

    

Periodic fasting is when participants fast 
for one or more days in a week 
consisting of either water only on fasting 
days or of very-low-calories (400-600 
calories) on fasting days, while on the 
remaining days food can be consumed 
ad libitum 

3 9% 2017 – 1 
 
2020 – 2 

[37,38,46] 
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From the studies included in this review, the definition for intermittent energy restriction (IER) 

appeared first between the selected period of the review in 2016. A total of six studies have included 

the definition of IER, two clinical studies (trials) [27,32], two systematic reviews [34,36] and two 

literature reviews [33,35]. It is important to note that although the definition of IER has been published 

in six studies, three have been by the same author. Carter et al. were the first to define IER as “short 

periods (usually 2 days) of severe energy restriction, 400-800 kcal/d, followed by longer periods of 

habitual diet” [33] (p. 628). Carter et al. later revised the definition in 2019 to “short periods of severe 

energy restriction interspersed with normal energy intake” [32] (p. 139). Three studies in 2020 defined 

IER as short-term energy restriction (usually 24 hours or more), where calorie consumption remains 

between 300-600 kcal/day followed by periods of normal eating on a recurring basis [34–36]. 

However, IER is still not clearly defined or distinguished from the 5:2 diet as three studies have 

interchangeably used IER with the 5:2 diet [32,35,36].  

 

The alternate day fasting (ADF) category included studies that reported the definition of 

fasting every other day. From the studies included in this review, a total of 14 studies defined ADF and 

were published between 2017 – 2021. Anne [22] and St-Onge et al. [46] were the first to define ADF 

in 2017 and defined ADF as a fast where participants limit calorie intake to 25% of baseline daily energy 

needs for a 24-hour period on alternating days to normal energy intake. Only one study was published 

from 2018 to 2019 that included the definition of ADF as a 24 hour complete fast alternated with 

normal eating days [44]. The ADF definition has been included in 11 studies since 2020, which was 

comprised of 10 literature review studies  [35,37–43,45,47] and one systematic review [36]. The 

definition of ADF has varied over the 11 studies with no consensus on a universal definition, rather a 

subset of definitions has emerged. For example, Vitale and Kim defined ADF as, “alternating days of 

complete fasting (0% calorie consumption) with ad libitum energy intake days” [36] (p. 2). Whereas 

Tippairote et al. defined ADF as, “ twenty-four hours fasting without solid food followed by another 

regular feeding twenty-four hours” [41] (p. 3). Additionally, Zhu et al. [37] defined ADF as, alternating 

days of fasting (one meal can be consumed at lunch or dinner on fasting days) followed with a regular 

eating day. The multiple definitions of ADF mean that the way the regime is practised varies from 

study to study, creating additional variables when trying to compare study results.  

 

The 5:2 diet category comprised of studies which defined IF as regular eating for 5 days and 

fasting for two days a week. The 5:2 diet was the second most defined IF regime alongside ADF with 

14 studies identified. The studies that included a definition of the 5:2 diet were published from 2017 
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to 2021 with the highest frequency of studies published in 2020. The 5:2 diet was first defined by Anne 

in 2017 as, “IF where 25% of energy intake is consumed on one or two days each week and 

unrestricted energy intake on the other days” [22] (p. 3). However, an inconsistent definition 

compared to Anne [22] was given by Zubrzycki et al. [44] in 2018, who defined the 5:2 diet as, fasting 

2 days of the week and the remaining 5 days ad libitum eating. Additionally, a separate definition was 

given by Carter et al. [32], which included details on allowance of energy intake on fasting days. Carter 

et al. defined the 5:2 diet as, “2 days of very low-calorie intake (500-600 kcal) [2100-2500 KJ/day] and 

5 days of ad libitum eating per week [32] (p. 139). Ten studies were published in 2020, eight of which 

were literature reviews [35,37–39,42,43,45,47], one was a systematic review [36] and one was a 

clinical study [21]. The definition of the 5:2 diet has varied over the 10 studies with no consensus on 

a mutual definition. The various definitions of the 5:2 diet have led to the development of multiple 

protocols on how the 5:2 diet is practised. For example, one study defined the 5:2 diet as fasting for 

2 non-consecutive days of the week of very low-calories [36], while another study defined the 5:2 diet 

as fasting on two consecutive days of the week of very low-calories [37]. Another two studies defined 

the 5:2 diet as fasting two days of the week, either consecutive or non-consecutive, and the remaining 

five days ad libitum feeding [5,17].  

 

The time restricted feeding (TRF) category included all studies that reported fasting on a daily 

recurring basis that lasted 20 hours or less. From the included studies, TRF was the most defined IF 

regime with a total of 22 studies published from 2017 to 2021, 17 of which were literature or 

systematic reviews [34–45,47–50,52] and five were clinical studies [5,23,25,30,51]. The highest 

number of studies published reporting the definition of TRF in any year period, is 2020, with a total of 

15 studies. Time restricted feeding was first defined in 2017 by Arnason et al. as, “a dietary 

intervention that restricts feeding to 4-6 hours and extends the overnight fast from 12 hours towards 

18-20 hours” [5] (p. 156). However, in 2018, Zubrzucki et al. [44] defined TRF as a daily fast where 

food can be consumed within a certain window of time (3-12 hours) and the remaining hours are spent 

fasting (12-21hours), where only water can be consumed. In 2019, Grajower and Horne [50] were the 

first to define TRF as 16 hours of daily fasting with normal energy intake in the remaining 8 hours. In 

2020 Gabel et al. defined TRF as, “confining the eating window to a specified number of hours per day 

(usually 4-10 hours), and fasting (with zero-calorie beverages) for the remaining hours of the day” [47] 

(p. 4). There is currently no consensus on a universal definition of TRF, rather the varying definitions 

of TRF have led to the development of several protocols.  

 



 

 

59 

The periodic fasting category comprised of studies that defined IF as fasting one or more days 

in a week and consisting of either water only or of very low-calorie (400-600 calories) consumption on 

fasting days, while the remaining days, food is consumed ad libitum. Periodic fasting was the least 

defined IF regime from the studies included in this review. Periodic fasting was first defined in 2017 

by St-Onge et al. [46] in a literature review study  followed by two literature review studies in 2020 

[37,38]. There is currently no consensus on a universal definition for periodic fasting from the included 

studies, as periodic fasting was described in one study as another name for the 5:2 diet, with a limited 

caloric intake for two consecutive days of the week [37]. In another study periodic fasting had been 

defined as a fast where participants fast for either one to two days per week and consume food ad 

libitum for five to six days [46]. Additionally, an inconsistent definition of periodic fasting had been 

provided in a third study that described periodic fasting as water only fasting where total food and 

caloric beverages are ceased for several days or longer on a recurring schedule [38].  

 

3.4.1 Summary for ‘Definitions of Intermittent Fasting’ Theme 

 

There is currently no consensus on a universal definition for IER, ADF, the 5:2 diet, TRF or 

periodic fasting. From the studies reviewed, multiple definitions for each IF regime exist. The multiple 

definitions for each regime have led to variations in the way IF is practised. Furthermore, no studies 

were identified with the main aim or objective to clarify or define IF in a more universal manner for 

future studies. 

 

3.5 Protocols of Intermittent Fasting 

 

The ‘protocols of intermittent fasting’ theme included studies that reported how the various 

IF regimes were specifically practiced. With all IF protocols unlimited water or calorie free beverages 

were allowed to be consumed during fasting times as IF is not a dry fast. A total of 18 studies were 

identified that reported 17 different protocols of IF. For each IF regime, all available protocols, 

definitions, compliance percentages, feasibility and acceptability frequencies have been provided in 

Table 4. The acceptability column differs from the feasibility column, as acceptability is a subjective 

measure which indicates whether participants would want to continue the protocol post intervention. 

Whereas, feasibility is an objective measure that indicates whether it is clinically practical for people 

with T2DM or prediabetes to complete the protocol without serious side effects [22].  
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Table 4. Protocols of intermittent fasting (n=18) 

Protocols 
 
No. of studies 
(%)* 

Protocol 
definition 

Compliance 
percentage 
No. of studies 
(%)* 

Feasibility 
 
No. of studies 
(%)* 

Acceptability 
 
No. of studies 
(%)* 

Reference 

TRF, n=11 
(61%) 

    [5,23,25,30,35,3
6,43–45,50,51] 

20:4 
3 (17%) 
 

20 hours of 
fasting and 4 
hours of ad 
libitum food 
consumption 

0% 
1 (6%)  
 
 

Nil 
- 

Nil 
- 

 

18:6 
7 (39%) 
 
 

eTRF¥ 
3 (17%) 
 
 
 
lTRF¥ 
2 (11%) 

18 hours fasting 
and 6 hours ad 
libitum eating 
 
eTRF is 18/6 but 
consuming all 
food and dinner 
before 3pm 
 
lTRF is 18/6 but 
having first 
meal or food 
after 12pm 
 

75-100%  
5 (28%) 
 
 
97-100% 
2 (11%) 
 
 
 
97% 
1 (6%) 

Feasible  
3 (17%) 
 
 
Feasible 
2 (11%) 
 
 
 
Feasible 
1 (6%) 

Acceptable  
5 (28%) 
 
 
Acceptable 
2 (11%) 
 
 
 
Nil 
- 

14:10  
2 (11%) 

14 hours fasting 
and 10 hours of 
ad libitum food 
consumption 

75-100% 
2 (11%) 

Feasible  
2 (11%) 

Acceptable  
1 (6%) 

ADF, n=6 
(33%) 

    [20,35–
37,44,50] 

mADF 
 3 (17%) 
 
 
 

Modified 
alternate day 
fasting with one 
day fasting with 
very low calorie 
diet (500-600 
calories) and 
other day with 
ad libitum 
eating 
 

60% 
1 (6%) 

Nil 
- 
 
 
 

Unacceptable 
 1 (6%) 
 

 

ADF midday  
1 (6%) 
 

Alternate day 
fasting with one 
meal allowed at 
midday (i.e. 12 
hour mark out 
of 24) on fasting 
day 
 

Nil 
- 

Nil 
- 
 

Nil 
- 

ADF dinner  
1 (6%) 
 

Alternate day 
fasting with 
only dinner 

100%  
1 (6%) 
 

Feasible  
1 (6%) 

Nil 
- 
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allowed on 
fasting day 
 

Complete ADF  
2 (11%) 

ADF with 
complete fast 
(zero calories) 
on fasting days 

Nil 
- 

Nil 
- 
 

Nil 
- 

5:2 diet, n=9 
(50%) 

    [22,24,26,27,32,
35,44,45,50] 

5:2 diet 
consecutive  
1 (6%) 
 

Fasting on two 
consecutive 
days of the 
week with very 
low calories 
(500-600 
calories) and 
remaining days 
ad libitum 
eating 
 

Nil 
- 

Nil 
- 

Nil 
- 

 

5:2 diet non 
consecutive  
3 (17%) 
 

Fasting on two 
non-consecutive 
days of the 
week consisting 
of very low 
calories (500-
600 calories) 
and remaining 
days ad libitum 
eating 
 

70-90%  
2 (11%) 

Nil 
- 

Nil 
- 

5:2 diet 
5 (28%) 

Fasting on two 
days of the 
week 
(consecutive or 
non-
consecutive) 
consisting of 
very low 
calories (500-
600) and 
remaining days 
ad libitum 
eating 
 

Under 3 
months:  
55-91%  
3 (17%) 
 
Over 3 
months: 
40-49%  
1 (6%) 

Feasible  
2 (11%) 

Acceptable  
2 (11%) 

5:2 one meal  
1 (6%) 

Fasting two 
consecutive or 
non-consecutive 
days of the 
week with only 
one meal 
allowed on 
fasting days 

Nil 
- 

Nil 
- 

Nil 
- 

Periodic fasting,  
n=4 (22%) 

   [21,35,44,50] 



 

 

62 

Abbreviations and acronyms: No., number; TRF, time restricted feeding; eTRF, early time restricted feeding; 
lTRF, late time restricted feeding; ADF, alternate day fasting; mADF, modified alternate day fasting; IER, 
intermittent energy restriction. 
*Percentage relative to number of studies for this theme (n=18)  
¥Variations of 18:6

One day / 
week  
3 (17%) 
 

Fasting one day 
a week with 
very low 
calories (300-
600 calories) 
 

100%  
1 (6%) 

Feasible  
1 (6%) 

Nil 
- 

 

Water only 
fast 
 1 (6%) 
 
 
 
 

Periodic water-
only fasting one 
day a week 
where on 
fasting days 
only water is 
consumed and 
the remaining 
days of the 
week food is 
consumed ad 
libitum 

Nil 
- 

Nil 
- 

Nil 
- 

 
IER, n=2 (11%) 

     
[35,36] 

Two days / 
week 
 1 (6%) 
 
 

5:2 diet, 
however, on 
fasting days 
energy intake is 
restricted to 
25% of daily 
caloric intake 
 

Nil 
- 
 
 

Feasible  
1 (6%) 
 

Nil 
- 

 
 
 
 
 
 
 

Every other 
day  
2 (11%) 

Alternate day 
fasting, 
however, on 
fast days energy 
intake is 
restricted to 
25% of daily 
caloric intake 

Nil 
- 

Nil 
- 

Nil 
- 
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The time restricted feeding (TRF) category included studies that reported protocols that used 

the TRF regime. A total of 11 studies reported three different protocols for TRF: 20:4, 18:6 and 14:10, 

with the 18:6 protocol having two variations; early time restricted feeding (eTRF) and late time 

restricted feeding (lTRF). Three studies reported the 20:4 protocol, which was 20 hours of fasting and 

4 hours of normal eating in a 24 hour period [5,44,45]. One of these studies, a clinical trial, found the 

compliance percentage for the protocol to be zero as no patients were able to successfully reach the 

20 hour fasting period [5]. Instead, participants reached between 16-19 hours of fasting before having 

a meal.  Furthermore, no studies were found with any data on feasibility and acceptability for the 20:4 

protocol. The 18:6 protocol consisted of studies that reported 18 hours of fasting and 6 hours of ad 

libitum eating, with two subtypes, eTRF and lTRF. The eTRF variation of 18:6 consists of consuming all 

calories before 3pm, while the lTRF variation consists of having the first energy intake after 12pm. The 

compliance percentage for 18:6 was reported over five studies to be between 75 and 100% [37]. It is 

important to note that the relatively low compliance percentage of 75% in the study by Sutton et al. 

[25] can be correlated to having one of the most rigorous methodologies out of all included clinical 

studies. Participants were required to consume all meals under supervision over the five week 

intervention period. The 18:6 protocol was also found to be feasible in three studies [30,35,36] and 

acceptable in five studies [5,25,35,37,46]. Six out of 10 participants in the clinical trial conducted by 

Arnason et al. [5] stated that they would continue IF after the completion of the study. The 14:10 

protocol was found to have the highest compliance percentage alongside the 18:6 protocol with two 

studies reporting between 75 to 100% compliance [35,51]. The 14:10 protocol was found to be 

feasible and acceptable in the clinical trial conducted by Wilkinson et al. [51]. Furthermore, 

participants were followed up post intervention and five patients reported continuing the protocol 

and a further seven participants reported continuing the protocol part-time. 

 

The alternate day fasting (ADF) category consisted of studies that reported protocols of ADF. 

A total of six studies were identified that reported four protocols of ADF: modified alternate day 

fasting (mADF), ADF midday, ADF dinner and complete ADF. The mADF protocol was the most 

reported protocol in the studies reviewed for the ADF regime [35,37,44]. The protocol consists of very 

low calorie consumption (500-600 calories) on fasting days, alternated with normal eating days. One 

study has reported mADF to be unacceptable with a dropout percentage for participants to be 40% 

based on studies done on patients without T2DM or prediabetes [37]. However, no clinical data is 

available investigating the compliance percentage, feasibility or acceptability for mADF in people with 

T2DM or prediabetes. One study reported ADF midday, which allows participants to consume one 

meal, under 500 calories, at midday on fasting days [50]. However, there is no clinical data to comment 
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on compliance percentage, feasibility or acceptability. ADF dinner allows participants to consume less 

than 500 calories for dinner on fasting days. One clinical study of three participants investigated ADF 

dinner and found the protocol to be feasible for people with T2DM with a 100% compliance 

percentage [20]. However, it is important to note this study was a case series study and the cases 

included were familiar with IF before they started their IF regime. Two literature review studies 

reported complete ADF, which consists of zero calories on fasting days [36,44]. However, there is no 

clinical data in people with T2DM or prediabetes to comment on compliance percentage, feasibility 

or acceptability for this protocol.  

 

The 5:2 diet category included studies that reported protocols of fasting for the 5:2 diet. A 

total of nine studies were identified that reported four protocols: 5:2 diet consecutive, 5:2 diet non-

consecutive, 5:2 diet and 5:2 diet one meal. The 5:2 consecutive diet protocol was reported in one 

study and consists of fasting two consecutive days of the week with very low calories (500-600 

calories) on fasting days. However, no clinical data was provided for compliance, feasibility or 

acceptability. The 5:2 non-consecutive protocol has been reported in three studies [24,27,32], which 

consists of fasting two non-consecutive days of the week with very low calories (500-600 calories) on 

fasting days. A compliance percentage between 71-91% was reported in two studies, with one study 

having an intervention period of one week [32]. While the other study had an intervention period of 

12 months [27], however, acceptability had not been assessed in either study. The 5:2 diet protocol 

was reported in five studies and consists of fasting any two days of the week with very low calories 

(500-600 calories). The compliance percentage was found to be between 56-91% [22,24,26] for 

intervention periods less than three months and 44-49% for interventions longer than 3 months [35]. 

The protocol was found to be feasible and acceptable in two studies [35,36], however, no studies have 

assessed if participants have continued the fast post intervention. The 5:2 one meal protocol consists 

of consuming only one meal of 500 calories for either lunch or dinner on fasting days. One study 

reported the 5:2 one meal protocol, however, no studies have been done on compliance, feasibility 

or acceptability.  

 

The periodic fasting category included studies that reported protocols for the periodic fasting 

regime. A total of four studies were identified that reported two protocols for periodic fasting: one 

day/week and water only fasting. The one day/week protocol was reported in three studies, which 

consists of fasting one day a week of very low calories (400-600 calories) [21,35,44]. One study 

reported the protocol was feasible with a 100% compliance percentage, however, it is important to 

note that the study was a case study with only one participant, who was familiar with dieting. Only 
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one study was found that reported water only fasting, which consists of zero calories one day a week 

[50], however, there is no clinical data in people with T2DM or prediabetes to show compliance, 

feasibility or acceptability.  

 

The intermittent energy restriction (IER) category included two studies that reported two 

protocols of the IER regime: two days/week and every other day fasting. The two days/week protocol 

of IER is similar to the 5:2, however, there is an inconsistency with naming the protocols in the 

literature. The study reporting the two days/week protocol is a literature review study, which reported 

the diet as feasible, however, did not comment on compliance or acceptability [36], the study 

referenced by the literature review used the 5:2 diet protocol [27]. The every-other-day protocol is 

similar to mADF, however, there is also an inconsistency with naming the protocol. Two literature 

review studies have reported the protocol, however, provide no details on compliance, feasibility or 

acceptability for people with T2DM or prediabetes [35,36].  

 

3.5.1 Summary for ‘Protocols of Intermittent Fasting’ Theme  

 

Currently from the 30 included studies, 17 protocols have been identified with no consistency 

on how they are practiced. No studies were identified with the aim of creating a standardised protocol 

for each regime of IF. The only studies identified using the same protocol for a regime were the three 

clinical trials conducted by Carter et al. [26,27,32]. All remaining clinical studies used variations of each 

regime. Furthermore, there is a lack of data on compliance percentage, feasibility, and acceptability 

for ADF, 5:2 diet, periodic fasting and IER.  

 

3.6 Intermittent Fasting and Health Outcomes 

 

The ‘intermittent fasting and health outcomes’ theme included studies that assessed the 

effects of IF on primary outcomes measures for people with T2DM and prediabetes. For this reason 

this theme was sub-categorised into two sub-themes: ‘Intermittent fasting and health outcomes in 

people with type 2 diabetes mellitus’ and ‘intermittent fasting and health outcomes in people with 

prediabetes’. Studies that assessed secondary outcome measures for T2DM and prediabetes were 

also included if they had assessed glycaemic control.  
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3.6.1 Intermittent Fasting and Health Outcomes in People with Type 2 Diabetes Mellitus 

  

The ‘Intermittent fasting and health outcomes in people with type 2 diabetes mellitus’ sub-

theme included studies that assessed the impact of IF on both primary and secondary outcome 

measures for people with T2DM. Table 5 provides primary and secondary outcome measures for IF in 

people with T2DM. Clinical markers used for primary and secondary outcome measures are also 

provided. Table 6 reports the percentage of studies reporting any changes in primary outcome 

measures and clinical markers. 
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Table 5. Intermittent fasting and health outcomes in people with type 2 diabetes 
mellitus (n=30) 
Outcome measures  Clinical markers Number of 

studies 
reporting 

improvement 
(%)* 

Number of 
studies 

reporting 
no change 

(%)* 

References: 

Primary outcome 
measure 

Clinical markers: 
 

   

Glycaemic control, 
n=26 

  
25 (87%) 

 
1 (3%) 

[5,20–
22,24,26,27,32,34–

40,43–47,49–53] 
 HbA1c  

Glucose  
FBG 
BG 
Postprandial glucose 

Glucoregulatory markers 
Fasting insulin 
ISI 
HOMA-IR 

13 (43%) 
15 (50%) 
8 (27%) 
9 (30%) 

- 
10 (33%) 
6 (20%) 
3 (10%) 
5 (17%) 

- 
1 (3%) 

- 
1 (3%) 

- 
2 (7%) 
1 (3%) 

- 
1 (3%) 

 

Secondary 
outcome measures 

Clinical markers:    

Body weight and 
composition, n=24 

  
23 (77%) 

 
1 (3%) 

[5,20–22,24,27,30,33–
40,43–47,49–52] 

 
 

Weight 
Waist circumference  
BMI 

23 (77%) 
4 (13%) 
7 (23%) 

1 (3%) 
1 (3%) 
1 (3%) 

 

CVD risk markers, 
n=12 

  
9 (30%) 

 
3 (10%) 

[5,22,30,34,38,39,43,46,
47,49,51,52] 

 BP 
Lipid concentration 
Total cholesterol 
LDL cholesterol 
HDL cholesterol 
Triglycerides 

9 (30%) 
- 
- 
- 
- 

5 (17%) 

3 (10%) 
1 (3%) 

3 (10%) 
3 (10%) 
3 (10%) 
1 (3%) 

 

 
QoL, n=2 

  
1 (3%) 

 
1 (3%) 

 
[24,30] 

  
ADDQoL questionnaire 

 
1 (3%) 

 
1 (3%) 

 

Abbreviations and acronyms: HbA1c, glycated haemoglobin A1c; FBG, fasting blood glucose; BG, blood 
glucose; ISI, insulin sensitivity index; HOMA-IR, homeostatic model assessment of insulin resistance; BMI, body 
mass index; BP, blood pressure; LDL, low-density lipoprotein; HDL, high-density lipoprotein; QoL, quality of life; 
ADDQoL, audit of diabetes-dependent quality of life. 
*Percentage relative to number of studies for this theme (n=30) 
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Table 6. Characteristics of studies reporting change in glycaemic control in people with 
type 2 diabetes mellitus (n=30) 
 Number of studies 

reporting improvement 
(%)* 

Number of studies 
reporting no change 

(%)* 

References: 

 
Clinical studies, n=10 

 
9 (30%) 

 
1 (3%) 

[5,20–
22,24,26,27,30,32,51] 

Low quality studies 
ADF 
Periodic fasting 

Moderate quality studies 
TRF 
5:2 diet 

High quality studies 
5:2 diet 

2 (7%) 
1 (3%) 
1 (3%) 

3 (10%) 
2 (7%) 
1 (3%) 

4 (13%) 
4 (13%) 

- 
- 
- 

1 (3%) 
1 (3%) 

- 
- 
- 

 

 
Systematic reviews‡, n=3  

 
3 (3%) 

 
- 

 
[34,36,52] 

Moderate quality studies 
High quality studies 

1 (3%) 
2 (7%) 

- 
- 

 

 
Literature reviews», n=12 

 
12 (40%) 

 
- 

[35,37–40,43,45–
47,50,53] 

Moderate quality studies 
High quality studies  

10 (33%) 
2 (7%) 

- 
- 

 

 
View point, n=1 

 
1 (3%) 

 
- 

 
[49] 

 - -  
 
Location of study, n=26 

 
25 (87%) 

 
1 (3%) 

[5,20–22,24,26,27,32,34–
40,43–47,49–53] 

United States of America 
New Zealand 
Australia 
Canada 
Poland 
Mexico 
South Korea 

14 (47%) 
2 (7%) 

3 (10%) 
3 (10%) 
1 (3%) 
1 (3%) 
1 (3%) 

- 
- 

1 (3%) 
- 
- 
- 
- 

 

Acronyms: ADF, alternate day fasting; TRF, time restricted feeding. 
*Percentage relative to number of studies for this theme (n=30) 
†Quality of clinic trials was assessed using the Jadad scale 
‡Quality of systematic reviews was assessed using the AMSTAR scale 
»Quality of literature reviews was assessed using the SANRA scale 
 

Glycaemic control is the primary outcome measure for T2DM, while changes in body weight 

and composition, cardiovascular disease (CVD) risk markers and quality of life are secondary outcome 

measures. The clinical markers used for glycaemic control in the studies were: glycated haemoglobin 

A1c (HbA1c), blood glucose (fasting blood glucose, self-monitored blood glucose and postprandial 

glucose) and glucoregulatory markers (fasting insulin, insulin sensitivity index and homeostatic model 

assessment of insulin resistance (HOMA-IR). The clinical markers used for body weight and 

composition were: weight, waist circumference and body mass index (BMI). Furthermore, the clinical 

markers used for cardiovascular disease were: blood pressure (BP), triglyceride levels, total 

cholesterol, high-density lipoprotein (HDL), low-density lipoprotein (LDL) and lipid concentration. 
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Additionally, the clinical marker used to assess quality of life (QoL) was the audit of diabetes-

dependent quality of life (ADDQoL) (see Table 5). 

 

A total of 26 out of 30 studies assessed glycaemic control in people with T2DM and 87% of 

these studies reported that IF improved glycaemic control in people with T2DM. The most common 

clinical marker used to assess glycaemic control was HbA1c levels with 13 studies reporting an 

improvement due to IF [20–22,26,27,30,34,36,44,49–51,53]. Whereas, the least common clinical 

marker utilised was postprandial glucose with two studies reporting an improvement due to IF [5,50]. 

Out of the 13 studies that assessed HbA1c levels, only three clinic trials were longer than three months 

in duration [20,21,27].  

 

From the 25 studies that reported improved glycaemic control in people with T2DM, nine 

studies were clinical studies, 12 were literature reviews, three were systematic reviews and one was 

a view point article. The nine clinical studies consisted of five RCTs [22,24,26,27,32], one case series 

[20], one case study [21], one observational study [24] and one single arm study [5]. Of the clinical 

studies that found IF improved glycaemic control in people with T2DM, two of these were of low 

quality, three were of moderate quality and three were of high quality. The duration of these studies 

ranged from 2 weeks to 52 weeks and the most utilised duration was 12 weeks. The studies tested 

different IF protocols, however, the effects of the 5:2 diet were the most examined out of the 9 

studies. The longest and largest clinical trial was by Carter et al. [27], in which 137 obese patients with 

T2DM underwent 12 months of the 5:2 diet vs continuous energy restriction. The study found both 

fasting glucose levels and HbA1c levels decreased from baseline. The majority of clinical studies that 

found improvements in glycaemic control were conducted in Australia and New Zealand (NZ) followed 

by Canada and United States of America (USA). Whereas, the highest number of review studies were 

conducted in the USA. The three studies from Australia ranged between 2 weeks and 12 months in 

duration with 42, 63 and a 137 participants in each clinical trial [26,27,32]. However, it is important to 

note that all three studies were from the same authors. The two studies from NZ both had an 

intervention period of 12 weeks with one study having a sample size of 15 [22] and the other study 

having a sample size of 41 [24].  

 

From the 12 literature review studies, 10 were of moderate quality [38,39,42–45,47,50,54] 

and two were of high quality [33,46]. From the systematic review studies, one was of moderate quality 

[36] and two were of high quality [34,52]. The majority of the included review studies have been 

conducted in the USA followed by Canada, Poland, Mexico and South Korea. Amongst the three 

systematic reviews, the study by Vitale and Kim [36] conducted a meta-analysis on five RCTs and found 
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an improvement in insulin resistance, fasting glucose and HbA1c levels. The study however, was of 

moderate quality as there was a lack of assessment on publication bias and lack of detail on the 

methods used to combine the findings from the studies. Furthermore, only one person was used for 

data extraction with no consensus procedure. The systematic review by Borgundvaag et al. [34] 

conducted a meta-analysis on seven studies and found an improvement in HbA1c levels. The study by 

Moon et al. [52] reported an improvement in fasting glucose levels in people with T2DM. 

 

Amongst the 26 studies that reported the effects of IF effects on glycaemic control in people 

with T2DM, only one study found no change in glycaemic control. The study by Parr et al. [30] was a 

pre-post non-randomised uncontrolled trial conducted in Australia, with an intervention period of six 

weeks. The objective of the study was to assess the feasibility of IF for people with T2DM. The study 

investigated 24 participants with T2DM who underwent four weeks of TRF. The study found no change 

in both fasting glucose levels and insulin levels. The study also found a clinically insignificant decrease 

in HbA1c levels. However, it is important to note that the intervention period for the study was only 

six weeks. The HbA1c test measures the change in blood sugar levels over the last 12 weeks, therefore, 

a six week intervention is unlikely to produce changes in glucose levels. 

 

The ‘secondary outcome measures’ category included studies that reported improvements in 

health outcomes in people with T2DM that were not directly related to glycaemic control. A total of 

23 studies reported that IF improved bodyweight and composition while only one study found no 

change in body weight and composition due to IF in people with T2DM. Nine studies found that IF 

improved CVD risk markers while three studies reported no change in CVD risk markers in people with 

T2DM. Only two studies assessed the effect of IF on QoL in people with T2DM using the ADDQoL 

questionnaire [24,30]. The questionnaire assesses the perceived impact of T2DM on quality of life and 

whether IF effects this. The study by Corley et al. [24] reported that IF improves QoL in people with 

T2DM, however the study by Parr et al. [30] found IF had no effect on QoL in people with T2DM. The 

study by Parr et al. [30] in 2020 was the shortest interventional study that assessed six weeks of TRF 

on QoL in people with T2DM.   

 

3.6.2 Summary for the Sub-theme ‘Intermittent Fasting and Health Outcomes for People with Type 

2 Diabetes Mellitus’  

 

Currently from the 30 studies included in this review that have discussed the effects of IF on 

glycaemic control in people with T2DM, only 10 (33%) are clinical studies. These clinical studies have 
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only been conducted in Australia, NZ, Canada, and USA. Furthermore, out of all clinical studies, only 

four (13%) studies are high quality clinical trials conducted using only the 5:2 diet regime. Additionally, 

only one long-term RCT was identified with a large sample size of 137 participants. High quality, robust 

and long-term clinical trials that are representative of the population sample are lacking.  

 

3.6.3 Intermittent Fasting and Health Outcomes in People with Prediabetes. 

 

The ‘intermittent fasting and health outcomes in people with prediabetes’ sub-theme 

included studies that assessed the impact of IF on both primary and secondary outcome measures for 

people with prediabetes. Prediabetes was included as a sub-theme as it is an essential precursor to 

T2DM. Table 7 provides primary and secondary outcome measures for IF in people with prediabetes. 

Clinical markers used for primary and secondary outcome measures are also provided. Table 8 reports 

the percentage of studies reporting any changes in primary outcome measures and clinical markers.
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Abbreviations and acronyms: HbA1c, glycated haemoglobin A1c; FBG, fasting blood glucose; BG, blood glucose; 
ISI, insulin sensitivity index; HOMA-IR, homeostatic model assessment of insulin resistance; BMI, body mass 
index; BP, blood pressure; LDL, low-density lipoprotein; HDL, high-density lipoprotein; QoL, quality of life; 
ADDQoL, audit of diabetes-dependent quality of life. 
*Percentage relative to number of studies for this theme (n=30) 
  

Table 7. Impact of intermittent fasting on outcome measures in people with prediabetes 
(n=30) 

Outcome measures  Clinical markers Number of 
studies reporting 
improvement 
(%)* 

Number of 
studies reporting 
no change 
(%)* 

References: 

Primary outcome 
measure 

Clinical markers    

Glycaemic control, 
n=3 

  
2 (7%) 

 
1 (3%) 

 
[23,25,46] 

 HbA1c  
Glucose  

FBG 
BG 
Postprandial glucose 

Glucoregulatory markers 
Fasting insulin 
ISI 
HOMA-IR 

- 
2 (7%) 
2 (7%) 
1 (3%) 
- 
1 (3%) 
1 (3%) 
- 
1 (3%) 

- 
1 (3%) 
- 
1 (3%) 
1 (3%) 
- 
1 (3%) 
- 
- 

 

Secondary 
outcome measures 

Clinical markers 
 

   

Body weight and 
composition, n=2 

  
2 (7%) 

 
- 

 
[23,46] 

 Weight 
Waist circumference  
BMI 

2 (7%) 
- 
- 

- 
- 
- 

 

CVD risk markers, 
n=3 

  
2 (7%) 

 
1 (3%) 

 
[23,25,46] 

 BP 
Lipid concentration 
Total cholesterol 
LDL cholesterol 
HDL cholesterol 
Triglycerides 

2 (7%) 
- 
- 
- 
- 
1 (3%) 

- 
- 
1 (3%) 
1 (3%) 
1 (3%) 
- 

 

 
QoL, n=0 

  
- 

 
- 

 

 ADDQoL questionnaire -  -  
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Table 8. Characteristics of studies reporting change in glycaemic control in people with 
prediabetes (n=30) 

 Number of studies 
reporting improvement 

(%)* 

Number of studies 
reporting no change 

(%)* 

References: 

 
Clinical trials†, n=2 

 
1 (3%) 

 
1 (3%) 

 
[23,25] 

Moderate quality studies 
TRF 

High quality studies 
TRF 

1 (3%) 
1 (3%) 

- 
- 

- 
- 

1 (3%) 
1 (3%) 

 

 
Systematic reviews‡, n=0  

 
- 

 
- 

 

Studies - -  
 
Literature reviews», n=1 

 
1 (3%) 

 
- 

 
[46] 

High quality studies  1 (3%) -  
 
Location of study, n=3 

 
2 (7%) 

 
1 (3%) 

 
[23,25,46] 

United States of America 
Australia 

1 (3%) 
1 (3%) 

1 (3%) 
- 

 

Acronyms: TRF, time restricted feeding. 
*Percentage relative to number of studies for this theme (n=30) 
†Quality of clinic trials was assessed using the Jadad scale 
‡Quality of systematic reviews was assessed using the AMSTAR scale 
»Quality of literature reviews was assessed using the SANRA scale 
 

Change in glycaemic control was used as the primary outcome measure for prediabetes, while 

changes in body weight and composition, cardiovascular disease (CVD) risk markers and quality of life 

were used as secondary outcome measures. The clinical markers used for glycaemic control were: 

glycated haemoglobin A1c (HbA1c), blood glucose (fasting blood glucose, self-monitored blood 

glucose and postprandial glucose) and glucoregulatory markers (fasting insulin, insulin sensitivity 

index and homeostatic model assessment of insulin resistance (HOMA-IR)). The clinical markers used 

for body weight and composition were: weight, waist circumference and body mass index (BMI). 

Furthermore, the clinical markers used for cardiovascular disease were: blood pressure (BP), 

triglyceride levels, total cholesterol, high-density lipoprotein (HDL), low-density lipoprotein (LDL) and 

lipid concentration.  

 

Three studies assessed the effects of IF in people with prediabetes and two of these studies 

reported that IF improves glycaemic control in people with prediabetes. One study reported that IF 

did not improve glycaemic control in people with prediabetes. The most common clinical marker used 

from the included studies to assess glycaemic control was glucose levels while no studies utilised 

HbA1c as a clinical marker. No studies to date have reported the effects of IF on HbA1c in people with 

prediabetes.  
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The two studies that reported improved glycaemic control consisted of one RCT [23] of 

moderate quality and one literature review [46] of high quality. The RCT was a one week intervention 

conducted in Australia and investigated the effects of time restricted feeding (TRF) on 15 male 

participants diagnosed with prediabetes [23]. The study compared TRF in the morning to TRF in the 

afternoon and found that TRF at any time in the day improved glycaemic control in men who had 

prediabetes. The study, however, reported no changes in fasting insulin levels in participants over the 

one-week period.  

 

The study by Sutton et al. [25] was an interventional study of high quality conducted in the 

United States of America, which consisted of eight males aged 47-65 that underwent TRF for five 

weeks. The study compared TRF in the morning to TRF in the evening and found that TRF in the 

morning had improvements in some aspects of glycaemic control. The study found that TRF in the 

morning showed improvements in insulin levels, insulin resistance and fasting glucose levels. 

However, the study reported that TRF in the morning showed no change in blood glucose levels in 

people with prediabetes. On the other hand, the study found that TRF in the evening had no changes 

in fasting glucose levels, mean glucose levels and postprandial glucose levels.  

 

The ‘secondary outcome measures’ category included studies that reported changes in clinical 

markers of body weight and composition and CVD risk markers, which are all risk factors for 

prediabetes. Only two studies assessed the effects of IF on body weight and composition in people 

with prediabetes and both studies found an improvement in body weight [23,46]. Three studies 

assessed the effects of IF on CVD risk markers in people with prediabetes and two studies found an 

improvement, while one study reported no change. The study by Sutton et al. [25] reported an 

improvement in BP, however, reported no change in total cholesterol, LDL cholesterol and HDL 

cholesterol in people with prediabetes. No studies assessed the impact of IF on quality of life in people 

with prediabetes. Therefore, there is currently not enough data on the effects of IF on the quality of 

life of people with prediabetes for practitioners to refer to.  

 

3.6.4 Summary for the Sub-theme ‘Intermittent Fasting and Health Outcomes for People with 

Prediabetes’  

 

There are currently only two clinical trials in the last 10 years that have investigated the effects 

of IF on people with prediabetes. Both studies have conflicting results on the effects of IF on glycaemic 
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control, CVD risk markers and body weight and composition. Additionally, no studies have assessed 

the effects of IF on HbA1c in people with prediabetes. Furthermore, there are currently no studies 

assessing the effects of IF on QoL in people with prediabetes. 

 

3.7 Adverse Events and Medication Management 

 

The ‘adverse events and medication management’ theme included studies that reported 

adverse events of IF in people with T2DM or prediabetes. Studies that reported hypothetical risks of 

IF that had not been clinically reported were not included for this theme. However, studies that 

reported adjustments in diabetes medications such as insulin and oral hypoglycaemic agents (OHA) in 

order to reduce the risk of hypoglycaemia on fasting days were included in this theme (see Table 9).  

 

Acronyms: TRF, time restricted feeding; ADF, alternate day fasting; IER, intermittent energy restriction.  
*Percentage relative to number of studies for this theme (n=15)  
**Number of studies with the aim to investigate adverse events related to intermittent fasting in people with 
type 2 diabetes mellitus or prediabetes. 

 

A total of 15 studies were identified that reported adverse events from IF, while 12 studies 

were identified that reported medication management to reduce hypoglycaemia in people with 

T2DM. There were no major adverse events reported in any study. Major adverse events were defined 

as, requiring the assistance of another person for treatment, hospitalisation or unconsciousness [22]. 

 

Table 9. Studies reporting adverse events and medication management (n=15) 
Adverse events reported for each 
intermittent fasting regime  

Number of studies 
that found adverse 

events n (%)* 

Number of studies 
reporting medication 
management n (%)* 

References 

 
TRF, n**=5 

 
1 (7%) 

 
- 

[25,30,37,43,5
1] 

Vomiting  
Headaches  
Increased thirst  
Diarrhoea  

1 (7%) 
1 (7%) 
1 (7%) 
1 (7%) 

  

 
ADF, n**=2 

 
- 

 
- 

 
[20,37] 

 - -  
 
5:2 diet, n**=9 

 
8 (53%) 

 
9 (60%) 

[22,24,26,32,3
3,35,36,45,50] 

Hypoglycaemia   
Headache  
Dizziness  

7 (47%) 
1 (7%) 
1 (7%) 

  

 
Periodic fasting, n**=1 

 
1 (7%) 

 
1 (7%) 

 
[21] 

Hypoglycaemia   1 (7%)   
 
IER, n**=1 

 
1 (7%) 

 
1 (7%) 

 
[26] 

Hypoglycaemia   1 (7%)   



 

 

76 

The TRF category had the second highest number of studies with the aim of assessing IF 

related adverse events. Adverse events identified relating to TRF consisted of vomiting, headaches, 

increased thirst and diarrhoea. Five studies were identified with the aim of assessing adverse events 

in people with T2DM and prediabetes. Two studies found that IF caused mild adverse events in people 

with T2DM and prediabetes. The study by Sutton et al. [25] was a 5 week TRF intervention in people 

with prediabetes, the study found some participants experienced vomiting, headaches, increased 

thirst and diarrhoea. However, two clinical trials that were 6 and 12 weeks long, reported zero adverse 

events [30,51]. One study reported that there is a potential risk of nausea, dizziness, constipation and 

micro-nutrient deficiency, however, there have been no reported events in people with T2DM or 

prediabetes [37].  

 

The ADF category was the third most assessed IF protocol for adverse events, which consisted 

of two studies [20,37]. Both studies reported zero adverse events caused by ADF in people with T2DM. 

The study by Furmli et al. [20] was a case series that assessed three participants with T2DM over a 7-

11 month period and reported zero adverse events. The participants selected were already familiar 

with dieting and the study was of low quality on the Jadad scale. Additionally, the second study was a 

literature review that highlighted the findings from Furmli et al. [20] while, also highlighting potential 

risks of nausea, dizziness, headache, constipation, dry mouth and micro-nutrient deficiency [37]. 

Although the review by Zhu et al. [37] highlighted potential risks of IF, there have been no such 

reported events from clinical studies assessing ADF in people with T2DM. There are also no studies 

investigating adjustment of medication for people with T2DM who wish to undertake ADF. 

Furthermore, there are no studies assessing if ADF causes adverse events in people with prediabetes. 

 

The 5:2 diet category was the most assessed IF protocol for adverse events out of all studies 

looking at the effects of IF on people with T2DM. Nine studies assessed if the 5:2 diet caused adverse 

events, eight studies reported adverse events, while one study reported no adverse events. Seven 

studies reported hypoglycaemia in people with T2DM as a consequence of the 5:2 diet, however, all 

studies reported the frequency of hypoglycaemic events was within tolerable ranges [22]. Anne et al. 

[22] reported the frequency of hypoglycaemia was two events per patient per week, which is within 

normal ranges for people with T2DM on insulin or oral hypoglycaemic medication. One study reported 

a slight headache and dizziness as a consequence of the 5:2 diet in people with T2DM [36]. Four out 

of the nine studies were clinical trials ranging from 2-12 weeks in duration and reported no major 

adverse events [22,24,27,32]. One study reported a potential risk of anxiety and muscle loss due to 

macro and/or micro-nutrient deficiency, however, there have been no reported events from clinical 
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studies [45]. All studies reported that people using anti-diabetic medications that increase the risk of 

hypoglycaemia, such as insulin and sulphonylureas should reduce their dosage on fasting days with 

the help of a medical practitioner. One study reported that there was a 60% reduction in 

hypoglycaemia when medication was adjusted on fasting days [32].  

 

The periodic fasting category was the least assessed IF regime alongside IER for adverse events 

caused by IF in people with T2DM. One study on periodic fasting reported hypoglycaemia as a result 

of fasting one day a week with very low-calories [21]. The study was a 14 month long case study that 

reported medication adjustment to reduce the risk of hypoglycaemia. However, no events of 

hypoglycaemia were reported after medication adjustment. The study labelled as intermittent energy 

restriction (IER), which was similar to the 5:2 diet reported hypoglycaemic events, however, after 

medication adjustment the rate of hypoglycaemia decreased [26]. The study also reported that 

prescribed medication dosage for participants decreased over time as the benefits of IF lead to 

improvements in glycaemic control. There were no reports of major adverse events for both periodic 

fasting and the IER regime.  

 

3.7.1 Summary for ‘Adverse Events and Medication Management’ Theme  

 

The most common adverse event reported was hypoglycaemia, however, all studies found 

this to be within normal clinical ranges for people on insulin controlled medication. Furthermore, the 

risk of hypoglycaemia was reduced by altering medication dosage on fasting days that lasted longer 

than 24 hours. The studies reviewed identified no major adverse events caused by any IF regime. 

However, long-term high quality clinical trials investigating TRF, ADF, periodic fasting and IER regimes 

on possible adverse events in people T2DM or prediabetes are lacking. Furthermore, no studies were 

identified assessing medication management for people wanting to use the ADF regime. Therefore, 

there is currently not enough information for practitioners and people with T2DM or prediabetes.  

 

3.8 Upcoming Clinical Trials 

 

The clinical trials registry was searched for upcoming clinical trials which investigated the 

effects of IF on people with T2DM, a total of 14 studies were identified. Of the 14 studies, three were 

still in preliminary stages and had not recruited participants yet, eight studies were in the participant 

recruitment phase, while the remaining three studies had finished recruiting participants. However, 

no results were available for any study (see Appendix L: Upcoming Clinical Trials).  
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4. Discussion 

 

Diabetes mellitus is a rising global pandemic, with two main types: type 1 and type 2. 

Approximately 90-95% of people with diabetes have T2DM [55]. Intermittent fasting (IF) has become 

a widely discussed intervention tool in grey literature, since the 2012 BBC broadcast show, Eat, fast, 

Live longer, with clinicians and those with type 2 diabetes mellitus (T2DM) utilising IF to help manage 

glycaemic levels [8,9,56]. However, the clinical data surrounding the effects of IF on glycaemic control 

in people with T2DM is still relatively new and emerging, with the majority of findings based on animal 

studies, case reports and Ramadan studies [57]. Therefore, the overall aim of this scoping review was 

to examine the extent of peer reviewed empirical evidence available regarding the effects of IF on 

glycaemic control in people with T2DM. Additionally, the scoping review aimed to identify the 

variations of definitions and protocols of IF being practiced, whilst providing recommendations for 

future research. This study is the first scoping review to date with the aim of examining the extent of 

peer reviewed empirical evidence on the effects of IF on glycaemic control in people with T2DM or 

prediabetes. This review included a total of 32 studies, which comprised 15 literature reviews, 12 

clinical studies, four systematic reviews and one viewpoint article. The majority of included studies 

reported the effects of IF on people with T2DM, while a small percentage of studies reported the 

effects of IF on people with prediabetes.  

 

Although a critical appraisal of included studies is not a requisite for a scoping review, it was 

conducted to assess the quality of included clinical studies, systematic reviews, and literature reviews. 

This review identified that there is a lack of high-quality clinical studies that have been conducted to 

assess the effects of IF in people with T2DM or prediabetes. This was not unexpected as the use of IF 

for glycaemic control is still an evolving concept, with a large proportion of studies being either pilot 

or feasibility studies. Due to this, the majority of studies were conducted on small sample sizes and 

for shorter durations. Therefore, there is still a need for high quality clinical trials to be conducted 

assessing the effects of IF on glycaemic control in people with T2DM or prediabetes. 

 

4.1 Effects of Intermittent Fasting on Glycaemic Control 

 

In the clinical setting, IF is already being practiced and recommended, based on findings from 

observational studies of patients and animals, which have shown IF to improve glycaemic control 

[9,57].  The lack of clinical studies supporting the use of IF for glycaemic control is evident as this 

review found only 12 clinical studies conducted within the last 10 years. The rise in the number of 
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people practicing IF without robust clinical evidence is concerning, as there are already clinics set up 

in New Zealand, California, Toronto, and groups on Facebook, that have started using IF to manage 

glycaemic levels [58–60]. Additionally, a prominent nephrologist in Canada is actively advocating and 

prescribing the use of IF for glycaemic control in people with T2DM, with his research largely based 

on case reports [8]. This indicates that there is a lack of robust human clinical trials that clinicians and 

those with T2DM can use to inform critical decision-making surrounding the use of IF for glycaemic 

control.  

 

Not only is there a lack of clinical studies, but there is also a lack of high-quality clinical data 

available for clinicians to inform their decision-making processes. This review found that less than 50% 

of the clinical studies conducted to investigate the effects of IF on glycaemic control in people with 

T2DM are of high quality. Additionally, this review only found one long-term high quality RCT study 

conducted within the last 10 years. This is concerning as the limited data supporting the use of IF for 

glycaemic control is based on studies with small sample sizes, short intervention periods, or studies 

which are non-randomised clinical trials [6,21,23,29,31,61,62]. This makes it difficult to generalise 

results of the clinical studies to the entire population of people with T2DM, due to confounding 

factors, selection bias, and the unknown effects of long-term usage of IF for glycaemic control. 

Therefore, low and medium quality studies constitute minimal value to clinical reform and decision-

making processes. 

 

A lack of long-term clinical studies has resulted in several of the studies being unable to utilise 

the HbA1c test to examine changes in glycaemic levels [23,29,31,32]. The HbA1c test is considered the 

gold standard test for glycaemic control, however, this test requires a long observation period, thus 

intervention periods less than three months would not be able to detect changes using this marker 

[63]. This was evident in one of the reviewed studies that had an intervention period of five weeks 

and tested glycaemic levels through the HbA1c test; concluding that IF did not improve glycaemic 

levels [30]. For this reason, it is critical that future clinical studies use the appropriate biomarkers of 

glycaemic control, depending on the intervention period and research budget. There are a few 

emerging biomarkers of glycaemic control which can be tested within 2-3 weeks, with some more cost 

effective than the HbA1c test [64]. These markers include: fructosamine, glycated albumin, and 1,5-

anhydroglucitol [64]. 

  

Alongside a lack of high-quality long-term clinical studies, this review also identified a lack of 

long-term follow up studies assessing the effects of IF on glycaemic control post intervention. This 
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information is important for clinicians and people with T2DM, to allow them to make informed 

decisions on what to do when glycaemic levels come under control or within ‘normal’ range. As there 

is very limited data, it is difficult to predict whether glycaemic levels are maintained post intervention 

or not, and if there is a need to keep observing the fast for continued beneficial effects, if any. The 

one study to date that has conducted a one year follow up on participants with T2DM, found that the 

reduced HbA1c levels post-intervention increased back to almost baseline levels after 24 months [27]. 

However, this study focused on participants who had completely left IF post-intervention, not 

participants who had continued or tapered down the hours or days of fasting. Therefore, it is not 

known if the potential positive effects of IF on glycaemic control are sustained long-term if patients 

slowly tapper down the number of hours or days they are fasting, once glycaemic levels are within a 

‘normal’ range.  

 

Another important finding of this review was that only two clinical studies were  found 

reporting the effects of IF on glycaemic control in people with prediabetes [23,25]. A study conducted 

in 2012 found that up to 70% of people who were diagnosed with prediabetes eventually developed 

T2DM [65]. Since prediabetes is the earliest indicator of T2DM, it is essential that clinical studies 

address whether IF is an effective intervention for people with prediabetes to manage glycaemic 

levels. It is still unclear whether IF is effective for people with prediabetes, as the two studies 

conducted to date have reported contrasting results [23,25]. In the study that reported no change in 

glycaemic levels, there may have been an under-reported benefit, as the period of fasting prior to 

blood tests was not matched between both groups [25]. As such, this may be a confounding factor, as 

a few studies conducted on short-term fasting and metabolic effects have highlighted that short-term 

fasting can worsen β cell (insulin producing cells of the pancreas) responsiveness and induce insulin 

resistance in as little as 24 hours [66,67]. This further highlights the need for robust and high quality 

clinical trials with minimal variability and confounding factors, such that accurate findings can be 

produced. 

 

The recommendations for future clinical studies investigating the effects of IF on glycaemic 

control in people with T2DM and prediabetes, would be to conduct more long-term high quality RCTs 

in larger sample sizes. Additionally, future studies should consider using additional biomarkers to 

HbA1c to detect changes in glycaemic levels earlier than three-months of fasting. Finally, follow up 

studies should be conducted to investigate the long-term effect of continued fasting, and of gradually 

tapering out fasting or stopping fasting completely post intervention. 
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4.2 Inconsistency in Definitions, Regimes and Protocols of Intermittent Fasting being Practiced  

 

The current review identified a diverse and wide range of inconsistent definitions and 

terminology of IF across the literature, with multiple protocols for each regime. This inconsistency can 

impede communication and collaboration, limit the conduct of evidence synthesis, and can undermine 

knowledge translation of research findings in diverse settings [68]. Additionally, inconsistent 

definitions within the literature can make it difficult to recognise and practice an emerging 

intervention for researchers, clinicians, and the general population.  

 

A large issue this review found was that there were numerous definitions of IF within the 

literature, however, there was no universal agreement on a single definition. This issue presented a 

challenge for the research team during the literature search phase of this review, as the definition of 

IF was so vague it was difficult to conclude whether certain studies that had used different forms of 

fasting, such as Buchinger Wilhelmi fasting [69], met the criteria of being classified as IF. This made it 

difficult to include or exclude certain studies that did not classify as IF, as there has been no study 

conducted to define or clarify the existing definitions of IF. Therefore, the terminology of IF had to be 

defined using a basic precursor of a repeated fast to normal eating pattern at least once during the 

intervention period to be classified as IF for this study. Furthermore, owing to the ambiguity 

surrounding the definition of IF, certain religious fasting studies, such as Ramadan, have classified the 

fasting regime as ‘Ramadan intermittent fasting’ [70]. Although, Ramadan fasting is similar to time 

restricted fasting (TRF), it is fundamentally different as Ramadan is a dry fast, whereas TRF is a calorie 

restricted fast in which calorie free beverages can be consumed. This poses a significant issue, as it 

blurs the line between religious and therapeutic fasting and gives rise to confounding factors for 

studies that are conducted for the purpose of evidence synthesis. Therefore, to prevent these issues 

arising in the future, it is imperative that the definition of IF is clarified, to allow for IF to be 

distinguished from other forms of fasting.  

 

Another important finding of this review was the variation in the regimes of IF that have been 

reported in the literature. This review found five regimes of IF: time restricted feeding (TRF), alternate 

day fasting (ADF), 5:2 diet, periodic fasting, and intermittent energy restriction (IER). Having several IF 

regimes is beneficial as it provides individuals with a range of regime options to choose from, hence 

allowing them to implement only those which are most suitable to their lifestyle. However, the issue 

that rises with not having a clearly defined or outlined boundary on the definition of what is classified 

as IF, is that it allows for multiple possibilities for regimes with confounding factors between each. 
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This can make it difficult to compare studies and data of different regimes, leading to difficulty in 

interpreting the efficacy of IF.  

 

From the reviewed studies, it was also found that the term IER has been classified as a regime 

of IF, however, in a number of studies published in 2021, the term IER appears to be synonymous with 

the term IF [71,72]. This could be because IF was first adapted from religious fasts such as Ramadan, 

Yom Kippur and Sunnah fasting, however, as IF become popular in research and clinical practice for 

therapeutic purposes, it has been modified from a complete fast to a reduced energy intake fast [73]. 

As such, the more appropriate term for IF, currently, might be intermittent energy restriction, to 

reflect the reduced energy intake nature of the fast. However, without a consensus on a universal 

definition or regime of IF, it is difficult to conclude if IER is a regime of IF or an interchangeable term.  

 

The cascading effect of having inconsistent definitions of IF with multiple regimes, is that it 

leads to endless possibilities for the way IF can be practiced. This was found to be the case, as this 

review found 17 protocols across the 32 studies that were reviewed. The issue with having an excess 

of protocols for an intervention is that it creates confounding factors between studies of the same 

regime, which makes it difficult to compare important clinical data. Moreover, this could be 

overlooked by researchers and cause potential flaws and limitations in studies conducted for the 

purpose of meta-analysis, thereby weakening the quality of the study. This issue was noticed with the 

TRF studies that were included in this review, as they all used a different protocol of TRF. Since all 

protocols essentially fall under the same regime, systematic reviews such as Moon et al. [52] have 

grouped all the studies together for meta-analysis, without identifying the variability or potential 

limitation that exists when compiling studies with varying methodologies.  

 

Another important finding of this review was that there were several protocols that were 

reported in the literature review studies that have not been subjected to clinical trials on individuals 

with T2DM. The problem that arises with having multiple protocols, but no clinical trials, is that the 

findings cannot be used to inform clinical practice or policy. Additionally, having multiple protocols, 

but no clinical data, could mean people are already practicing protocols based of animal studies or 

grey literature but that protocol may not be best suited to them or their condition.  

 

The rapidly expanding definitions and protocols of IF may leave researchers, practitioners, and 

people with T2DM confused regarding the appropriate terminology of IF. This is particularly evident 

in the studies that have used the intermittent energy restriction (IER) regime. Protocols outlined under 
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the IER regime were used by authors in literature reviews in place of the 5:2 diet and alternate day 

fasting, as reflected by the original clinical studies [35,36]. As no research has been done to define or 

clarify the terminology of IF, these studies highlight that researchers are using terms that best fit their 

personal preference to describe protocols of IF. This makes it challenging for researchers to determine 

what terminology for protocols should be employed in future studies. Additionally, as research has 

shown, the use of inconsistent terminology in healthcare can be a barrier to effective communication 

between researchers, clinicians, patients, and the general population [74].  

 

The majority of studies included in this review have used the term IF and the respective 

regimes and protocols subjectively. This poses several issues, as no study to date exists on clarifying 

definitions of IF with an objective measure. Firstly, as there is no standardised definition of IF, it leaves 

the term open to interpretation, not only for researchers but for readers and clinicians alike. Secondly, 

it could affect clinical decision-making processes, by creating a barrier for evidence-based practice. 

Finally, and most importantly, this lack of clarity on the definition of IF could impact clinical outcomes 

if the appropriate regimes or protocols are not followed for certain individuals or conditions. 

Therefore, it is imperative that a study be conducted with the aim of defining and clarifying existing 

definitions, regimes, protocols, and terminology of IF.  

 

4.3 Feasibility, Acceptability and Compliance with Intermittent Fasting Protocols  

 

As IF is becoming more mainstream and is already being practiced in the community, clinicians 

need to be informed on all aspects of IF for patients seeking to practice the intervention. Clinicians 

must consider feasibility, acceptability, and compliance of the different protocols of IF, in addition to 

effectiveness, for people with T2DM. Otherwise, it would not be reasonable for clinicians to refer an 

effective protocol of IF to patients if it was unacceptable with a low compliance rate. This review found 

that majority of clinical studies found IF protocols to be feasible and acceptable for people with T2DM 

[5,22,25,51], however, there was a marked variation in the compliance percentages between different 

protocols of IF.  

 

Compliance in the healthcare sector is most commonly defined as “patient’s behaviours (in 

terms of taking medication, following diets, or executing lifestyle changes) coincide with healthcare 

providers’ recommendations for health and medical advice” [75] (p. 2). Therapeutic compliance to a 

protocol is important in clinical research for three reasons. Firstly, it can give a more accurate 

indication of how effective a protocol might be and can directly affect clinical consequences [76], with 



 

 

84 

research showing therapeutic non-compliance to be directly related to poor health outcomes in 

patients with T2DM [77].  Secondly, it can also give an indication of how feasible and acceptable a 

protocol might be [78]. This was also indicated by this review as the protocols with the lowest 

compliance rates were rated by participants as unacceptable and unfeasible [37]. However, the 

protocols with a high compliance rate were classed as feasible and acceptable by people with T2DM 

[5,25]. Lastly, therapeutic compliance to a protocol is important as sometimes non-compliance can 

cause an increased financial burden to society, with increased hospital visits, higher treatment costs, 

and increased urgent medical care [76].  

 

The most common factors that affect compliance rates to protocols are: patient-centred 

factors, healthcare system factors, therapy related factors, social and economic factors, and disease 

factors [76]. Patient-centred factors can include age, ethnicity, gender, education, patient knowledge, 

and psychosocial factors affecting perceived quality of life. Research has shown that there is an 

increased compliance when quality of life is perceived to increase by the treatment protocol [79]. 

Therefore, it is important to design a treatment protocol which increases the perceived quality of life 

of patients with T2DM. However, this review has indicated that only two clinical trials have been 

conducted within the last 10 years which have assessed perceived quality of life of patients after 

completing an IF intervention [24,30]. Both studies showed contrasting results, as one protocol 

positively affected social factors, while the other protocol negatively affected social factors. For this 

reason, it is important for research to be conducted on all regimes of IF, to determine the impact on 

compliance and quality of life.  

 

An important factor that also affects compliance and acceptability to a protocol is the patient-

prescriber relationship [76]. A poor relationship can indicate that a prescriber may not know the 

limiting factors stopping a patient from having a good compliance rate. For example, a patient with a 

high social life may not do well with a regime which requires multiple full days of fasting and may 

show a better compliance rate with shorter everyday fasts. Therefore, research conducted with the 

aim of identifying if personality type affects the compliance and acceptability of a regime, may prove 

beneficial for researchers and clinicians alike.  

 

Intermittent fasting could prove to be an excellent tool at managing the global issue of T2DM, 

because it is manageable and cost effective. However, achieving better health outcomes requires a 

high compliance rate, which is dependent on individuals perception of quality of life, and individuals 

perception of feasibility and acceptability. Therefore, understanding the compliance rate for each 
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protocol and individuals perception on how that protocol is affecting their quality of life, is an 

important direction for future clinical studies. By doing so, protocols may be designed with higher 

quality of life outcomes, compliance rates, and in turn protocols with greater health outcomes.  

 

4.4 Adverse Events Associated with Intermittent Fasting 

 

An important consideration for clinicians and people making evidence-based decisions in 

using IF as an intervention for glycaemic control, is the adverse events or safety risks involved with IF. 

The most reported minor adverse event was hypoglycaemia in eight studies 

[22,24,26,32,33,35,36,45,50], followed by headaches, which was reported in only two studies [36,37]. 

However, in all clinical studies conducted to date, it was found that the safety risks of IF in people with 

T2DM or prediabetes were minor and within acceptable levels, with no major adverse events reported 

in any study [22,24,26,32]. Major adverse events are defined as requiring the assistance of another 

person for treatment, hospitalisation or unconsciousness [22]. 

 

This review found that although no studies conducted to date have reported any major 

adverse events associated with IF for people with T2DM, not all regimes have been clinically assessed 

using RCTs. This poses significant safety concerns as the 5:2 diet regime has had the most reported 

hypoglycaemic events of all IF regimes, but the ADF regime has had zero reports of adverse events. 

This is because the 5:2 diet has been the most extensively researched regime using RCTs, while no 

RCTs have been conducted using the ADF regime on people with T2DM or prediabetes. Otherwise, it 

is hypothetical that the ADF regime may have greater reports of hypoglycaemia to the 5:2 diet, as the 

ADF regime requires an extra full day of fasting per week. As both regimes fall under IF, it is imperative 

that the two regimes are not confused and considered safe, when there are no high-quality clinical 

trials to indicate the safety risks associated with the ADF regime.  

 

Clinical studies have also found that when insulin or oral antihyperglycemic agents are not 

adjusted on fasting days, the risk of hypoglycaemia increases by two-fold compared to when 

medication dosage is adjusted on fasting days [24,32]. This highlights the sensitive nature of IF when 

used as an intervention tool to help manage glycaemic levels in people with T2DM. Therefore, patients 

or people with T2DM should consult their primary healthcare advisors before undertaking IF to control 

glycaemic levels. Additionally, without any high-quality clinical data on ADF, no conclusive claims can 

be made regarding whether changes are required to medication dosage during fasting days. Instead, 
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researchers should first focus on conducting high-quality RCTs on ADF and assessing if there are any 

adverse events in people with T2DM or prediabetes.  

 

Although adverse events and safety risks have been identified to be minimal and within 

acceptable range for the 5:2 diet and TRF regimes, healthcare providers should recommend IF to 

patients with caution. This is because clinical studies utilising the 5:2 diet found that as glycaemic 

levels improve overtime, the dosage of medication also needs to be reduced to prevent 

hypoglycaemic events [22,24,26,32]. However, no long-term clinical studies have been conducted on 

any regime to assess if reduction in medication dosage continues after the completion of an 

intervention. Additionally, it is not known if medication reduction is sustained if a patient chooses to 

stop or taper down the number of hours or days of fasting. Therefore, future clinical studies should 

focus on the long-term implications of medication dosage once the intervention is stopped or tapered 

down. 

 

4.5 Quality of Clinical Studies 

 

It is important to reflect on methodological short comings of the clinical studies included in 

this review when interpreting the findings of those studies. This review covered RCTs, a case series, a 

case study, an observational study, a pre-post trial, and a single arm open label trial (see Table 1). A 

major limitation of the included studies was the quality of studies; only five high-quality clinical studies 

were identified by this review. Many of the studies were not high quality in nature, as they were 

underpowered due to small sample sizes and a lack of information on randomisation procedures. This 

makes it difficult to generalise the results to all people with T2DM. Another limitation of the included 

studies was that many of the studies did not provide gender ratios, ethnicities, or median household 

income information of participants included. This makes it challenging to generalise results as certain 

ethnicities and low-income households are disproportionately affected by prediabetes and T2DM 

world-wide [2]. Additionally, due to the lack of data on ethnicity or household income, it is not possible 

to conclude if this is a confounding factor for the feasibility, acceptability, and compliance of different 

protocols of IF. Furthermore, only one long-term clinical study was identified with an intervention 

period of over three months, making it difficult to conclude if the benefits of IF on glycaemic levels are 

sustained long-term.  
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4.6 Limitations of this Review 

 

As with any review, this scoping review has a few limitations. Firstly, only studies published in 

English were included, due to the researcher not having access to qualified translators. As such, it was 

not possible to review studies in other languages, which may mean that certain findings have not been 

assessed. Secondly, only peer reviewed evidence was included, thus alternate sources of evidence, 

such as books, grey literature, and manuals, were not able to be mapped. Despite this, peer reviewed 

evidence is quality appraised and informs clinical knowledge, therefore including grey literature was 

deemed inappropriate for this review. Furthermore, key stakeholders were not consulted, as it was 

found to be unfeasible to be included in a journal article. The consultation process with key 

stakeholders may be more appropriate when there is sufficient clinical data regarding high-risk groups 

within New Zealand. Currently in New Zealand the Maori and Pacific ethnic groups are most at risk of 

hospitalisation from T2DM and poorer health outcomes compared to any other ethnicity [80]. 

Therefore, clinical studies should be conducted on high-risk groups in New Zealand first before 

consulting key stakeholders and appropriate parties for knowledge transfer. Lastly, it is possible that 

certain studies may have been inadvertently missed from this review, due to the inconsistent 

terminology and definitions of IF within the literature.  

 

4.7 Limitations and Advancements of the Scoping Review Methodology 

 

The current framework for scoping reviews as outlined by Arksey & O’Malley [11], Colquhoun 

et al. [81] and Tricco et al. [82], is a valuable tool to researchers, however, it is still subject to scrutiny 

in the field of analysis, reporting, and translating of findings for practice [83]. A recent publication in 

2021 by Bradbury-Jones et al. [83], published the PAGER framework to help improve the analysis and 

reporting of future scoping reviews using the existing frameworks. The PAGER framework requires 

finding patterns in themes, identifying advances in the body of literature surrounding the topic, 

identifying gaps in the literature, discussing the evidence or importance for practice, and 

recommending future research directions [83]. This updated framework should help increase the 

clinical relevance of scoping reviews and allow scoping reviews to be used for more than just mapping 

the literature of a topic. Although this framework was published after the completion of the 

methodological approach of this review, it should be employed by future researchers considering 

conducting a high-quality scoping review.  
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4.8 Clinical Implications 

 

Type 2 diabetes mellitus is a growing concern, not only in the New Zealand healthcare system 

[84] but also worldwide, with the global prevalence expected to reach 10.2% by 2030 [2]. As IF is 

rapidly growing as an intervention to manage glycaemic levels, it is important that there is sufficient 

clinical data to help inform critical decision-making processes for clinicians. However, the disparity 

between studies on the definitions and protocols of IF, poses several issues for clinicians. There may 

be a communication barrier between clinicians and patients, as each may have a different 

interpretation of IF depending on their source of information. Additionally, with the lack of high-

quality clinical trials, it is premature to conclude if all regimes and protocols of IF have the same effect 

on glycaemic control, especially in different stages of T2DM.  

 

As the nature of fasting can be a risk factor for hypoglycaemia in people who are insulin 

dependent or on oral antihyperglycemic agents, it is important for clinicians to take this into 

consideration before prescribing IF to patients. Additionally, as there is a lack of data on the long-term 

implications of IF on medication dosage, particular care should be taken when prescribing IF. 

Furthermore, consultation from a primary healthcare advisor should be highly recommended. 

Although clinical data is in a preliminary stage, the current clinical studies are reporting promising 

results for IF as an effective intervention tool for people with T2DM.  

 

4.9 Recommendations for Future Research 

 

• Conduct studies to standardise and clarify the definition of IF with an objective measure. 

In doing so, clarify existing regimes and protocols of IF.  

• As this review has found, it is currently not feasible to conduct a systematic review on the 

effects of IF on people with T2DM, due to the limited number of clinical studies. Therefore, 

further high quality long-term clinical studies should be conducted. 

• Conduct studies to compare the feasibility, acceptability, and compliance between 

different regimes, as this will allow clinicians to make informed decisions on what protocol 

to recommend to patients.  

• A clinical study to determine if ethnicity, age, or median household income affects 

feasibility, acceptability, or compliance of different regimes of IF. 
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• As this review highlighted, there are no long-term studies to indicate the effect of IF on 

medication dosage. Therefore, future clinical studies should investigate if fasting can be 

gradually tapered out or stopped completely post intervention.  

 

5. Conclusion 

 

This scoping review highlighted 32 studies, of which 10 clinical studies reported that IF does 

improve glycaemic control in people with T2DM. However, due to the limited number of high quality 

and long-term clinical studies, the findings on the effects of IF on glycaemic control are still at a 

primitive stage. Therefore, there is a need for additional high quality long-term clinical studies to be 

conducted before conclusive claims can be made about the effects of IF on glycaemic control in people 

with T2DM. Additionally, the findings of this review highlight the marked diversity in the definitions 

of IF and its respective regimes and protocols. As a result, currently there are several limitations to 

using IF as an intervention to control glycaemic levels in people with T2DM or prediabetes. 

Intermittent fasting as a therapeutic fast has evolved from religious fasts, such as Ramadan and Yom 

Kippur, to new impromptu definitions, regimes, protocols, and terminology appearing in the 

literature. However, the lack of clarification around the term IF poses several issues, most importantly 

of which, the clinical outcomes for patients may be impacted if appropriate regimes or protocols are 

not prescribed for particular conditions or people. By focusing future studies on first defining or 

clarifying existing definitions of IF, it may result in less variability between clinical studies and hence 

more high-quality clinical studies being conducted. When there is enough robust clinical data, a high-

quality systematic review can be conducted for evidence synthesis in order to inform policy and 

practice. In the literature it was also found that there is a lack of studies investigating the compliance 

rates and perceived effect of IF on quality of life. Compliance to a protocol is critical for any 

intervention to achieve a good health outcome. Therefore, future clinical studies should assess the 

compliance rates of different regimes of IF and the factors which affect them.  

 

The included studies have also highlighted the low-risk nature of IF for people with T2DM, 

whilst also reporting a reduction in medication dosage is required for insulin dependent individuals. 

However, due to a lack of any long-term clinical studies and follow-up studies, it is difficult to predict 

the long-term benefits or implications of IF in people with T2DM. Therefore, attempts at high quality, 

long-term clinical studies of IF in people with T2DM and the effects post-intervention, could aid 

evidence-based processes for clinicians looking at prescribing IF for people with T2DM.  
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Appendix A: Published Research Trend 
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Appendix B: Initial search on PubMed for preliminary assessment 

 

Table showing initial electronic search strategy executed in PubMed used for preliminary syntax 

check 

Date of retrieval  Database  Search Syntax Results  

25/08/2020 PubMed intermittent fasting AND type 2 diabetes 24110 

25/08/2020 PubMed intermittent fasting AND type 2 diabetes 

AND definition 

414 

 

25/08/2020 PubMed intermittent fasting AND diabetes 

mellitus type 2 

20533 

 

25/08/2020 PubMed "intermittent fasting" AND diabetes 

mellitus type 2 

30 

 

25/08/2020 PubMed "intermittent fasting" AND type 2 

diabetes 

47 

25/08/2020 PubMed alternate day fasting AND type 2 diabetes 87 

25/08/2020 PubMed time restricted fasting AND type 2 

diabetes 

121 

25/08/2020 PubMed intermittent fasting AND type 2 diabetes 

AND defin* 

2288 

25/08/2020 PubMed "intermittent fasting" OR "alternate day 

fasting" OR "time restricted feeding" AND 

diabetes mellitus type 2 

41 

25/08/2020 PubMed intermittent fasting OR alternate day 

fasting OR time restricted feeding AND 

diabetes mellitus type 2 

20681 

25/08/2020 PubMed “intermittent fasting” AND defin* 6 
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Appendix C: Final Search Strategy 

 

The filters/limiters option was utilised to restrict studies to only display searches from 2010 onwards. 

This was in accordance with the inclusion criteria of the study.  

 

Table showing final electronic search strategy executed on 31st May 2021 in PubMed, EBSCOhost 

Medline complete and NZ research  

Database  Search Syntax Results  

PubMed   

 “Intermittent fasting” AND diabetes mellitus type 2 52 

“Intermittent fasting” AND type 2 diabetes 73 

“Intermittent fasting” AND defin* 26 

“Intermittent fasting” AND glycaemic control 28 

“Intermittent fasting” AND pre-diabetes 13 

“intermittent fasting” OR “Time restricted eating” OR 

“Alternate day fasting” AND pre-diabetes 

18 

 

“Intermittent energy restriction” AND type 2 diabetes 

mellitus 

7 

EBSCOhost Medline complete 

 “Intermittent fasting” AND diabetes mellitus type 2 52 

“Intermittent fasting” AND type 2 diabetes 71 

“Intermittent fasting” AND defin* 21 

“Intermittent fasting” AND glycaemic control 9 

“Intermittent fasting” AND pre-diabetes 6 

“intermittent fasting” OR “Time restricted eating” OR 

“Alternate day fasting” AND pre-diabetes ¥ 

111 

“Intermittent energy restriction” AND type 2 diabetes 

mellitus 

8 

NZ Research 

 

 

 

 

 

“Intermittent fasting” AND diabetes mellitus type 2 1 

“Intermittent fasting” AND type 2 diabetes 2 

“Intermittent fasting” AND defin* 0 

“Intermittent fasting” AND glycaemic control 2 

“Intermittent fasting” AND pre-diabetes 1 
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“intermittent fasting” OR “Time restricted eating” OR 

“Alternate day fasting” AND pre-diabetes  

0 

 

 

“Intermittent energy restriction” AND type 2 diabetes 

mellitus 

1 

¥ The filters/limiters option was utilised to search for full text articles published in English, which were 

conducted on human species from 2010 onwards. This was in accordance with the final inclusion 

criteria of the study and was done to comprehensively manage search results.  
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Appendix D: Final Search Strategy for ScienceDirect  

 

The filters/limiters option was utilised to restrict studies to only display searches from 2010 onwards. 

This was in accordance with the inclusion criteria of the study.  

 

Table showing final electronic search strategy executed on 31st May 2021 in ScienceDirect  

Database  Search Syntax Results  

ScienceDirect   

 “Intermittent fasting” AND diabetes mellitus type 2 NOT 

animal NOT Ramadan NOT rats NOT obese NOT mice 

 

7 

“Intermittent fasting” AND type 2 diabetes NOT animal 

NOT Ramadan NOT rats NOT obese NOT mice 

 

15 

“Intermittent fasting” OR "alternate day fasting" OR "time 

restricted feeding" AND diabetes mellitus type 2 NOT 

animal NOT Ramadan NOT rats NOT obese NOT mice 

 

85 

“Intermittent fasting” AND Definition NOT animal NOT 

Ramadan NOT rats NOT obese NOT mice 

 

11 

“Intermittent fasting” AND glycaemic control 

 

40 

“Intermittent energy restriction” AND type 2 diabetes 

mellitus NOT animal NOT Ramadan NOT rats NOT obese 

mice 

8 
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Appendix E: Primary Charting Form 

 

 

Details recorded: title, author, year, DOI, origin, aim, definition of IF, health and safety, sample size, 

intervention duration, study type, method, outcome and comments.  
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Appendix F: Sub-Charting Forms 

 

Intervention charting form: 

 

Details recorded: title, author, year, DOI, sample size, duration of intervention, length of fast, age of 

participants, mean age, characteristics of participants, gender of participants and comments. 

 

Definition of IF form: 

 

Details recorded: title, author, year, DOI and definition of IF. 

 

Health and safety form: 

 

Details recorded: title, author, year, DOI, and health and safety comments. 
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Appendix G: Secondary Charting Forms: 

 

Studies that reported effect on health due to IF form (partial screenshot showing categories): 

 
The form was then further broken down into four forms specifically for HbA1c, blood glucose, insulin and 
prediabetes 

 

Definitions of different variations of IF form (partial screenshot showing categories): 
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Intervention study design and type form (partial screenshot showing categories): 

 

 

Compliance to protocol form (partial screenshot showing categories): 

 

 

Acceptability form (partial screenshot showing categories): 
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Study characteristics form (partial screenshot showing categories): 

 

 

  

Protocols of IF form (partial screenshot showing categories): 
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Medical management form (partial screenshot showing categories): 

 

 

Quality of life form (partial screenshot showing categories): 
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Adverse events form (partial screenshot showing categories): 
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Appendix H: SANRA Tool  
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Appendix I: AMSTAR Tool 
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Appendix J: Jadad Scale  
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Appendix K: Ethics Letter 
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Appendix L: Upcoming Clinical Trials 

 

Clinical Trials Registry: 
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Appendix M: Protocol 

 
The protocol for the scoping review was registered with the open science framework prospectively on 

the 11 of November 2020. Reference: Sandhu, J., Roy, D E., & Shaikh, S. (2020). Effects of intermittent 

fasting on glycaemic control in people with type 2 diabetes mellitus: A scoping review protocol. 

Charlottesville, VA: Center for Open Science (osf.io/pgzts). https://doi.org/10.17605/OSF.IO/38NRW. 

 

 

https://doi.org/10.17605/OSF.IO/38NRW
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