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ABSTRACT 
 

Background: The diabetes Mellitus Type -2 disease has become prevalent globally and the treatment of the disease is quite 
expansive and long term, especially in the low-income countries like Pakistan.  
Aim: To explore the evidence of the efficacy of Intermittent Fasting as an alternative therapy in Diabetes Mellitus Type-2 by 
reviewing the existing literature on intermittent fasting globally. 
Methods: The literature on the effect of Intermittent Fasting on diabetes type-2 was searched on PubMed, and Google 
scholar and more than 20 studies conducted on the IF on human beings were identified at national, regional, and global levels 
and reviewed. 
Results: Not much literature is available on Intermittent Fasting, especially in low-income countries and the majority of the 
studies have been conducted in high-income countries like the USA, Canada, Australia, and the UK. A few long-term, 
Randomized Control Trials have been conducted, and most are short-term studies. A few studies have been found on 
Diabetes Mellitus Type-2 in India and Pakistan that too related to the prevalence and economic burden of the disease in these 
countries. 
Conclusion: Based on the studies reviewed, we can conclude that there is growing evidence demonstrating the benefits of 
Intermittent Fasting in short- and medium-term studies on glucose and lipid homeostasis but there is a need to carry out more 
long-term studies with a larger number of participants and in low-income countries. Furthermore, the existing literature reveals 
that Intermittent Fasting can be used as an alternative in the supervision of physicians otherwise can be counterproductive. 
Keywords: Intermittent Fasting, Diabetes mellitus, weight loss, Lipid Disorder 

 

INTRODUCTION 
 

The estimated worldwide prevalence of diabetes mellitus is 4.0% 
and it is expected to rise by 5.4% in 2025 the adults only. In 
Pakistan, the prevalence of diabetes in 1995 was 4.3 per million 
population and it is expected to be 14.5 per million in 2025 which is 
3 times that of 19951. According to International Diabetes 
Federation (IDF), Pakistan is among the top 3 countries where the 
prevalence of diabetes is quite high, there were 30.8% of adults 
suffering from diabetes in 2021 and it is expected that 33.6% of the 
adult population would be suffering diabetes in 2040. 90 % of total 
diabetes patients of the world are with DMT-22. 

The prevalence of DMT-2 is higher in developed countries 
as compared to developing ones, for instance, diabetes is affecting 
the lives of 34.2 million people in the United States which 
constitutes 10.5% of the population of the United States of 
America. The patients of DMT-2 are not able to enjoy the good life 
but also have to bear significant economic burden of treatment. In 
Pakistan, the economic burden of the DMT-2 is very high and the 
direct annual cost of DMT-2 is $332 per patient3. 

Diabetes causes the development of various long-term 
complications which include renal failure, new-onset blindness, 
and non-traumatic lower-extremity amputation, and causes death 
ultimately in the United States.States4. Intermittent Fasting is 
defined as periods of voluntary abstinence from food and drink5. 
Currently, there is no shortage of information regarding Intermittent 
Fasting and its health benefits. On the other hand, there is a lack 
of evidence in support of Intermittent Fasting on the basis of which 
Interment Fasting can be endorsed by health partitioners to the 
general public as an alternate therapy for diabetes mellites7. 
Intermittent Energy Restriction (IER) and Time-Restricted. 
------------------------------------------------------------------------------------ 
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Fasting (TRF) are the two known types of Intermittent 
Fasting regimens and are considered as effective in weight 
management and addressing metabolic disorders. The evidence in 
support of Intermittent Fasting on glucose and lipid homeostasis is 
increasing with the passage of time4. 

The present study aims to explore how much Intermittent 
Fasting can reduce glucose and lipid disorders and what pieces of 
evidence are available. Glucose and lipid disorders are very 
common among people across the world. In the present study, 
various studies and clinical research would be explored based on 
the findings of these studies. 
Inclusion Criteria: Following were the inclusion criteria while 

selecting the studies for the review  
i) Published articles 
ii) Articles published in English 
iii) Such trials conducted with human as subjects 
iv) Such trial in which study design involved one of three 
intermittent Fasting methods i.e. alternate-day fasting, periodic or 
time-restricted fasting 
v) the study involved the measurement of fasting glucose as an 
outcome 
Exclusion Criteria: Following were be the exclusion criteria of the 

literature review  
i) Duplicate 
ii) The abstracts and any non-English articles will be excluded 
iii) Articles that didn’t include human subjects 
iv) Those who do not report outcomes for any measures without 
previously reported variables 
v) Unpublished research studies 
Limitations: The present review is a stand-alone; narrative and is 

not a systematic review. The limitation of the review is it lacks the 
control in summarizing all the trials and studies with statistical 
significance.  
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Data Collection Procedure: Our initial search will be 100-150, 

studies. The reviewers ’team reviewed the abstracts of the articles 
for the identification of studies that met inclusion criteria. Articles 
were ultimately chosen based on inclusion criteria set forth and are 
available for review purposes, based on descriptive statistics and 
tests of significance the studies were finally chosen, and after the 
review of those studies study report was generated. 
Defining Intermittent Fasting: Micale Albosta and Jesse Bakke 

defined Intermittent Fasting as “an eating pattern based on the 
principle of consuming very low to no calories for periods ranging 
from 12 hours to several days with a regular pattern”5. There are 
various types of intermittent fasting; time-restricted feeding 
comprises 16 hours on daily basis, whereas alternate fasting 
covers 24 hours on an alternate day basis. In "5.2 Diet " a 500-600 
calorie meal is taken on a fasting day for 24 hours and twice a 
week and weekly one-day fasting is a water-only fasting regimen6. 
Whereas the purpose of religious fasting is to perform religious or 
spiritual rituals and also includes Ramadan fasting; which usually 
starts from sunrise to sunset and comprises mostly 12 hours in the 
month of Ramadan7. Intermittent Fasting involves energy intake 
patterns where persons go extended time percoids from 16-48 h 
and takes no energy or very little with intervening periods of normal 
food intake, repeatedly8. The schedule of three types of IF is given 
in Table-1 
The effect of intermittent fasting on metabolic health: In type-2 
diabetes, the metabolic disorder causes insulin resistance as a 
result of insufficient use of insulin. Insulin resistance leads to 
pancreatic overproduction of insulin and dysfunction of pancreatic 
β cells. This can be addressed through caloric restriction. During IF 
insulin increases initially but return to its baseline after IF due to 
switching over of energy source from protein to ketose and fatty 
acid17. 

Very low caloric ketogenic intervention is effective in 
reducing weight and improving glycemic control and is safe and 
tolerate bale for T2DM patients9. The findings of a retrospective 
cohort study conducted in the United States, this cohort consisting 
of 287 438 adult patients with diabetes in the Cleveland Clinic 
Health System between 1998 and 2017 revealed that T2DM and 
obesity metabolic surgery have been significantly associated with a 
lower risk of incident major cardiovascular events10, A review of 16 
trials, 11 trials reported that statically significant weight loss was 
observed among the patients of T2DM state who followed any type 
of IF. The review also concluded that IF regimens are not 
physically or mentally harmful for healthy, normal weight, 
overweight or obese adults7. A study conducted on the impact of IF 
on the health and disease process revealed that various studies 
conducted while measuring health indicators at baseline and after 
2- 6 months or more period of IF showed that IF can help reduce 
metabolic disorders in diabetes and heart disease8. A randomized 
clinical trial conducted in the UK in 2010, to compare 25% IER as 
twice a week or CER for full week in 107 overweight or obese 
premenopausal women over 6 months energy restriction and CER 
for weight loss and insulin sensitivity. The analysis revealed that 
IER and CER are equally effective for weight loss, insulin 
resistance and other health biomarker and can be offered as an 
alternative or equivalent to CER for weight loss and reducing 
disease risk11. RCT conducted to examine the effect of IF and CR 
on body weight among obese women concluded that Intermittent 
Fasting along with calorie restriction and liquid meals can help 
reduce body weight12. 

The study conducted to see the effect of alternate-day 
fasting on the body weight composition and energy metabolism of 
non-obese subjects. The study involved 16 subjects (8 men & 8 
women) for 22 days of alternate-day fasting, the study found an 
average 2.5% weight loss among the subject of the study13. 

To examine the change in the weight of the participant 
during the month of Ramadan, the author of the systematic review 
and meta-analysis of 35 found statistically significant weight loss 

among the participants of the 21 studies reviewed during the 
fasting of Ramadan, the age of the participants of the studies 
reviewed ranged from 18 to 58 years14. 
Intermittent fasting and fasting glucose: A case series involving 

three patients with hypercholesterolemia and of ages 40, 52, and 
67 years, was conducted in Canada in 2018. The subjects went 
through therapeutic fasting under the supervision of a physician 
and were given medical education during the study. The study 
concluded that fasting is an underutilized dietary intervention and 
can be used as a better intervention than standard pharmaceutical 
agents in reducing the blood sugar of diabetes patients. The case 
series also concluded that fasting can be a practical dietary 
strategy if proper support and education are provided to T2DM 
patients15. A wonderful RCT conducted in 2021 in the USA with 38 
subjects with intermittent fasting and 33 subjects in the control 
group, revealed that intermittent fasting proved to help decrease 
insulin with higher baseline RDW. The experimental group went 
through water-only fasting for 24 hours twice a week for 4 weeks 
and the control group took ad lithium as per their routine for 2 
weeks. The study suggested that RDW may be readily available as 
a low-cost biomarker to guide the recommendation regarding the 
Intermittent Fasting regimen to the patient16. 

A positive relationship between the increase of hours of 
fasting and fasting glucose reaching target values has been 
observed. Short-term daily Intermittent Fasting is a safe and 
tolerable therapeutic intervention for patients with T2DM and can 
reduce body weight, fasting glucose, and postprandial variability17. 
Intermittent fasting and the insulin resistance: The role of 

therapeutic fasting has been proved to an effective in reducing 
insulin resistance and can help in getting rid of insulin therapy as it 
helps in controlling blood sugar. It helped in reducing not only their 
weight but also waist circumference and glycated hemoglobin level 
as well15. A comparative study to assess the feasibility and 
effectiveness of IER and CER for weight loss and insulin sensitivity 
and other metabolic disease markers among young overweight 
women found that IER and CER are equally effective for weight 
loss, reductions in fasting insulin, insulin resistance, leptin, the 
leptin: adiponectin ratio, free androgen index, inflammatory 
markers, lipids, and blood pressure. The study also observed that 
adherence to IER was comparably more difficult than that of 
CER11. A follow-up randomized study on the effect of intermittent 
fasting and carbohydrate restriction conducted in 2013 in UK 
among overweight women of age 20 years to 69 years comprised 
of sample of 115 with 25 % energy restriction 2 d/week either IECR 
or DER for 20 weeks. The study found that 1day of IECR or IECR 
þ PF per week maintained the reductions in insulin resistance. The 
study also found that ECR is more effective than DER in improving 
the insulin sensitivity and body weight reduction18. A randomized 
noninferiority trial carried out from 2016 to 2017 in Australia to 
compare the effect of IF and CER of glycemic control among the 
patients of Type 2 diabetes. The RCT involved 137 adults with 
T2DM in IER and 67 in 66 CER group, medications were reduced 
according to the protocol of the treatment. the findings of the trial 
revealed that the mean change in the hemoglobin A1c level in 12 
months in the IER group was comparable to that of CER19. A study 
was conducted in Copenhagen to test the effect of intermittent 
fasting and refeeding in improving insulin-simulate glucose 
disposal among healthy young men. The study involved eight 
healthy young men using the theory of thrifty genes. The 
participants were subjected to alternate-day fasting for 20 hours for 
two weeks, with and without physical activity, the result of the 
study showed that Intermittent Fasting and physical training can be 
helpful in improving insulin action as merely intermittent fasting is 
not enough to change muscle energy stores20. 
 

RESULTS  
 

The results of the studies reviewed Table 1 & 2. 
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Table 14. 

 Mon Tue. Wed Thr Fri Sat. Sun 

5:2 diet  Fast Fast Feed Feed Feed Feed Feed 

Alternate day fasting Feed Fast Feed Fast Feed Fast Feed 

Time-bound 12 h fast ⩾12 h fast ⩾12 h fast ⩾12 h fast ⩾12 h fast ⩾12 h fast ⩾12 h fast 

 
Table 2: 

Study type  Sample n= Country Duration  Type of participants Results 

RCT  8 men, 8 women  USA 22 days Non-obese women weight loss mean is 2.5% (p<0.001) (12) 

RCT 71 (38 fasting and 33 
control) 

USA 22 weeks Control & experimental group  RDW may readily available as a low- cost biomarker 

RCT 137 (67 IER & 6 6 CER) Australia 12 months Patients with T2D Hemoglobin A1c level in 12 months in IER group was 
comparable to that of CER 

RCT 54  USA 10 weeks Obese women IFCR-liquid 
(IFCR-L) or IFCR-food based 
(IFCR-F) diet groups 

Body weight decreased more (P = 0.04) in the IFCR-L group 
(3.9 ± 1.4 kg) versus the IFCR-F group (2.5 ± 0.6 kg). 

RCT 107 overweight or obese UK 06 months  Obese/overweight women CER are equally effective for weight loss, insulin resistance 

RCT 137 (67 the IER & 6 6 the 
CER) 

Australia 12 months Patients with T2D Hemoglobin A1c level in 12 months in IER group was 
comparable to that of CER 

Retrospective 
cohort study 

287 438 adults USA 1998 to 
2017 

Adult patients T2D and obesity, metalogical surgery associated with lower 

Case series  3 (of age 40, 52 and 67 
years)  

Canda 2018 Patients of T2D Significant weight loss, reduction in body circumference and 
glycated hemoglobin level 

Pilot Study 
(Observational) 

10  Canda 6 weeks Adults with T2D Intermittent fasting is a safe, feasible therapeutic intervention 
for T2D  

Experimental  08  Denmark 20 days Young Caucasian Healthy men  Intermittent fasting and physical training can improve insulin 
action  

Systematic 
review   

35 Iran 30 days of 
Ramadan 

18- 58 years of age  Weight loss observed among the subject in 21 studies i 

Review  16 studies    Out of 16 trials 11 showed that significant weight loss was 
observed among the patients of T2DM as result of adherence 
to intermittent fasting. 

 

DISCUSSION 
 

The study conducted so far are mostly for the short-to-medium 
term and that too with small sample size, out of these are few 
randomized control trials and only1 retrospective cohort studies 

available. The majority of the existing evidence regarding the 
benefits of Intermittent Energy Restriction on glucose and lipid 
homeostasis is based on the short-to-medium-term studies4. There 
is a need to conduct long-term studies and a large sample size to 

assess the benefits of the IER from the perspective of safety. The 
reason behind the short-term and medium-term studies is high 
attrition rate observed in these studies i.e., from 27% to 40% in the 
fasting groups19. Keeping in view the popularity of intermittent 

fasting in the masses and the availability of limited pieces of 
evidence, therapeutic use of intermittent fasting without the 
supervision of a physician can be counterproductive21. 
Furthermore, the available evidence supports the efficacy of 

intermittent fasting is beneficial and can be used as an alternative 
nonpharmacological intervention to improve metabolic health 
among the patients of diabetes mellitus type-2 but still the 
sustainability and feasibility of intermittent fasting for the long-term 

are questioned. Overall, the evidence available has not indicated 
that Intermittent Fasting is harmful mentally or physically harmful in 
healthy, normal, overweight, or obese adults but still the risks 

associated with Intermittent Fasting regimens have not been 
studied in particular7. 
 

“Medically supervised, therapeutic fasting regimens can help reverse type 2 

diabetes (T2D) and minimize the use of pharmacological and possibly 
surgical interventions in patients with T2D2 

 

CONCLUSION 
 

On the basis of the studies reviewed it can be concluded that there 
is growing evidence demonstrating the benefits of intermittent 
fasting in short-term and medium-term studies on the glucose and 
lipid homeostasis. Therefore, it is required to carry out long-term 
studies with larger sample size. Furthermore the Intermittent 
fasting can be used as an alternative in the supervision of 
physician otherwise can be counterproductive. There is also need 
to develop guidelines by the expert physicians for the patients 
T2DM who are interested in intermittent fasting. 
Conflict of interest: Nil 
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