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The holy month of Ramadan (one of the five pillars of Islam) falls on the 

ninth month of the lunar calendar.       

Fasting from dawn to sunset is a key component of Ramadan.

While this is practiced by millions of people globally, some health 

conditions such as diabetes can make this practice more challenging. 

Comprehensive guidelines have been recently published by the 

International Diabetes Federation .       

Asurvey of 262 family physicians in Turkey indicated only 22% stated 

they were aware of international guidelines for Ramadan and diabetes 

management, and only 10% acknowledged having referred to

the guidelines .



Although intermittent fasting and timerestricted eating are specific 

dietary strategies for energy restriction, religious fasting has been 

practiced for thousands of years and is part of many faith-based 

traditions. Duration, frequency, and type of fast vary among different 

religions . For example, Jewish people abstain from any intake for 

$25 h during Yom Kippur . For Muslims, Ramadan fasting lasts for 

a full month, when abstinence from any food or drink is required 

from dawn to dusk . Individuals with diabetes who fast have an 

increased risk for hypoglycemia, dehydration, hyperglycemia, and 

ketoacidosis



Prefasting risk assessment is essential to increase level of safety . 

Various risk factors need to be considered for every individual wishing 

to fast. Some of these factors are related to the type of fast, type of 

diabetes, and/or the individual. Indeed, health care professionals 

should inquire about any religious fasting for people with diabetes and 

provide education and support to accommodate their choice. The 

number of days of fasting is an important factor to consider. In 

Ramadan fasting, a person fasts from dawn to dusk for a lunar month 

(29–30 days). It is important for the health care professional to 

comprehensively assess these risk factors well in advance of fasting 

date, as some of them are modifiable.



Fasts vary from 10 to 18 or more hours depending on location and 

seasonal variations .                                                                             

In addition to fasting, many Muslims continue to work during the day 

and may alter their sleep schedule to participate in extra night prayers 

known as Taraweeh, which can involve hours of standing in 

congregational prayer.



According to the Epidemiology of Diabetes and Ramadan(EPIDIAR) study 

conducted during 2001, of 12,243 subjects with type 1 and type 2 diabetes in 13 

countries, “42.8% of  patients with type 1 diabetes and 78.7% of patients with type 

2 diabetes reported fasting at least 15 days during Ramadan” . This includes 

individuals with diabetes who may have been advised to abstain from fasting due 

to the threat of adverse health outcomes.                                                          

Given that many Muslims with diabetes choose to fast, health practitioners must 

be prepared to tailor therapeutic and lifestyle management to the rigors of a 10–

18 h fast.  

Since the last publications related to this topic, this review article covers updated 

current guidelines in addition to discussing the metabolic effects of Ramadan 

fasting and diabetes management.



While many Muslims feel an obligation to fast in honor of the 

tradition and for spiritual attainment, Muslim religious scholars have 

derived exceptions for various populations based on holy texts.  

Holy Quran Sura 2 verses 183–185 clearly exempts certain 

categories from fasting including individuals with chronic illnesses in 

who fasting may be detrimental to health.



In 2005, and updated in 2010, the American Diabetes Association (ADA)

published guidelines for the management of diabetes during Ramadan fasting, 

stratifying patients into four risk categories: very high, high, moderate, and low, 

based on diabetes type, glycemic control, and comorbidities .                            

In 2009, a collection of Muslim scholars including the 19th session of the 

Council of International Fiqh upheld this stratification and the avoidance of 

fasting in the very high- or high-risk categories .                                                      

The International Diabetes Federation (IDF) and Diabetes and Ramadan 

Alliance (DAR) have formulated comprehensive guidelines for health 

professionals caring for diabetes patients who observe Ramadan fast.







For patients who are in the moderate and low risk categories, the 

decision to fast should be practiced after discussion with a physician



While Ramadan is a month of fasting, the consumption of high-

calorie, high-fat, and carbohydrate-rich foods is common during 

the non-fasting hours in most cultures .

Muslims around the globe cook and serve traditional Suhoor and Iftar 

meals, in addition to snacks that may be consumed between the two 

meals at night. Often, these meals may contain an excess of simple 

carbohydrates, syrups, and oils. In a study of 30 Tunisian male

participants, it was found that caloric intake increased with a 

decreased frequency of meals.

This included increased mono-unsaturated fatty acids, poly-

unsaturated fatty acids, and cholesterol intake .                              

Furthermore, individuals may alter their daily activities to include

less exercise to stave off dehydration, especially if they are fasting in 

hotter climates. 



The normal human physiology in the fed state functions with an 

increase in secretion of insulin by the beta cells of the pancreas after 

consumption of a meal with simultaneous inhibition of glucagon 

secretion due to paracrine effect on the alpha cells.                                  

Insulin stimulates hepatic and muscle glucose uptake and glycogen 

synthesis



. During fasting in healthy individuals, as glucose levels fall in the first few hours of fasting, 

insulin secretion is suppressed.

As glucose levels fall below the physiological range (65–70 mg/dL or 3.6–3.9 mmol/L),

glucagon and epinephrine are secreted . These counterregulatory hormones stimulate

hepatic glycogenolysis and gluconeogenesis to maintain glucose within the physiological

range. As duration of fasting progresses to 12–36 h, the hepatic glycogen stores are depleted, 

and lipolysis of adipose tissues ensues with release of fatty acids . This metabolic

switch in glucose metabolism occurs whereby the liver converts the fatty acids to ketones,

beta-hydroxybutyrate (β-OHB) and acetoacetate which are used as an alternate source of

fuel for the brain, muscle, erythrocytes, and other tissues 



In individuals with type 2 diabetes where insulin resistance is a 

primary defect, the metabolic switch may be delayed, resulting in a 

longer duration to generate fatty acid for energy .                                                    

This can potentiate hypoglycemia with Ramadan fasting that lasts 12–

18 h when compared to fasting that may last for 10 h. 

Hyperglucagonemia as seen in type 2 diabetes, when accompanied 

by consumption of high glycemic index foods at sunset meal (Iftar) can 

contribute to hyperglycemia .





In type 1 diabetes with absolute insulin deficiency and late stages of 

type 2 diabetes with progressive beta-cell failure, augmented

gluconeogenesis and ketogenesis resulting in significant 

hyperglycemia can occur in the absence of exogenous insulin.



As these patients also demonstrate impaired counterregulatory 

hormone responses to hypoglycemia and/or experience hypoglycemia

unawareness, they are at risk for severe hypoglycemia [16]. Thus, 

people with diabetes are at higher risk of complications such as 

hypoglycemia, hyperglycemia, diabetic ketoacidosis, dehydration, 

and thrombosis



It is well known that there are daytime variations in glucose tolerance in 

healthy individuals with decreased glucose tolerance and reduced insulin 

sensitivity in the later part of the day .                                                           

The dawn phenomenon, an increase in blood glucose levels and/or 

insulin requirements in the early morning hours, occurs at a greater 

magnitude in individuals with diabetes.

 In patients with diabetes who on more than two medications, especially 

those with hypoglycemic potential (e.g., sulfonylureas and 

secretagogues), have been observed to have an increase in the mean 

amplitude of glycemic excursion(MAGE) in the early stages of

Ramadan compared to before (p-0.006) but not in the late- and post-

Ramadan periods.



Metabolic Effects of Ramadan Fasting



In patients with type 2 diabetes who fasted for 15–21 days, a 

statistically and clinically significant reduction in A1c of approximately 

0.5% was found



A 2012 meta-analysis of 35 studies showed a 1.24 kg weight 

reduction (95% confidence interval (CI), −1.60 to −0.88 kg) during the 

month of Ramadan fasting and the regaining of a mean weight of 0.72 

kg (95% CI, 0.32 to 1.13 kg) during the 2 weeks following Ramadan 

.Although there has been a significant reduction in fat percentage in 

overweight and obese people, leading to weight loss , it is not a 

universal outcome, and weight change with Ramadan fasting shows 

significant inter-individual variability .



A 2013 meta-analysis of 30 cohort studies found a decrease in LDL 

and fasting blood glucose levels after Ramadan fasting in healthy 

males and females compared with levels prior to Ramadan .                         

A statistically significant increase in HDL cholesterol in females

and a decrease in total cholesterol and triglycerides in males was 

noted.



A study in Saudi Arabia of healthy men between age 18 and 39 years 

indicated that fasting glucose levels were elevated slightly at end of third 

week (RW3) and after Ramadan (AR) compared to before Ramadan (BR) 

(BR = 74.60 mmol/L vs RW3 = 81.52 mmol/L and AR-86.51 mmol/L).

The fasting glucose indicated a slight but statistically significant elevation 

during the end of Ramadan (p = 0.011), but elevated values were within 

normal levels (BR = 74.60 mml/L vs. RW3 = 81.52 mmol/L and AR = 

86.51 mmol/L).



In a study on 65 healthy Thai subjects that investigated the effect of Ramadan 

fasting on biochemical parameters, there were no changes in anthropometry, blood 

pressure, lipid profiles and body composition in both males and females before 

Ramadan, at the end of Ramadan, and after one month of Ramadan .

 Fasting blood glucose levels were significantly increased a month after 

Ramadan when compared to baseline (5.09 ± 0.50 versus 4.83 ± 0.38 mmol/L, p = 

0.016)in women .                                                                                                             

There have been inconsistent results in several other studies across the

world in which fasting blood glucose and lipid profile were either significantly 

increased or significantly decreased or remained unchanged .



. These variations could be attributed to varied dietary intake, physical 

activity, age, gender, cortisol secretion, and varied duration of fasting 

depending on the geographical locations.



Studies have indicated that in the final week of Ramadan, there is a reduced 

rate of oxygen consumption and slower heart rate, indicating the slowing of 

metabolism .

Hassanein et al. observed that there does not appear to be a significant change 

in the resting metabolic rate and total (24 h) daily energy expenditure . Some 

studies have reported lower concentrations of inflammatory markers, CRP, IL-

6, and TNF-α.



Adiponectin and leptin are adipokines secreted by adipocytes. 

Adiponectin appears to increase insulin sensitivity, and leptin is 

associated with insulin resistance. Adiponectin levels were lower 

and leptin levels were elevated in a Saudi study that was conducted

in healthy practitioners during Ramadan.



Ghrelin, an appetite-stimulating hormone,was reported to have a 

marked reduction in the last week of Ramadan in overweight and obese 

individuals .



Changes in the sleep time impact the circadian rhythm, with

epigenetic studies showing alterations in the circadian rhythm 

controlling genes during Ramadan . 

With an altered circadian cycle, there may be a reduction in total 

sleep duration and decrease in the proportion of rapid eye movement 

(REM) sleep, which can affect insulin resistance.



Cortisol secretion was noted to be reversed during Ramadan

with a shift towards lower morning cortisol and higher evening cortisol 

levels at the end of first week of Ramadan with eventual reversal back to 

near baseline by the end of week 3 of Ramadan .                                 

The typical   high morning-to-evening cortisol ratio reduced from 2.55 to 

1.22 during Ramadan fasting.                                                                             

It is well known that cortisol affects insulin sensitivity and is 

associated with a rise in blood glucose levels .                                                        

This coupled with the consumption of large quantities at and after Iftar 

can cause blood glucose to rise higher and more glycemic variability in 

people with diabetes.



Pre-Ramadan Visit

A pre-Ramadan visit six to eight weeks before Ramadan is recommended to 

complete risk stratification and review hypoglycemia and treatment including 

hypoglycemia unawareness and clarify common misconceptions.



Fasting during Ramadan does carry an increased risk of adverse 

events among Muslims with diabetes. The EPIDIAR study 

discovered a trend of increased risk of severe hypoglycemic events 

during Ramadan requiring hospitalization



Hence, it is critical that fingerstick glucose be monitored frequently 

and providers discuss this with patients who are fasting.





As per the latest IDF-DAR 2021 guidelines, a risk calculator or 

scoring system has been recommended for risk stratification.                                     

It takes into consideration various factors and individuals are placed 

into the risk category based on the score as in Table 1. 









Misconceptions about the permissibility of aspects of diabetes care 

during the fast can hinder compliance and increase the 

frequency of complications. In one study, 77% of participants did 

not check their blood glucose due to the misconception that 

pricking fingers to provide blood for monitors voided their fasts .                                             

These misconceptions should be dispelled by the physician 

during the pre-Ramadan visit.



Knowing When Patients Should Break the Fast

At the initial pre-Ramadan visit, patients and their families should be 

instructed about symptoms of hypoglycemia and how to manage them 

using the 15–15 rule.







IDF-DAR guidelines recommend the use of CGM as the method of 

choice if available for patients with diabetes who observe Ramadan 

fasting .                                                                                                    

Studies have indicated that continuous (CGM) and flash or intermittently 

scanned glucose monitoring (FGM or iCGM)provide the benefit of 

predicting hypoglycemia and assessing glycemic excursions during

Ramadan fasting.



Diabetes Medications





















IDF-DAR guidelines recommend that SGLT2i may be cautiously used during Ramadan
fasting . SGLT2i should be initiated at least two-to-four weeks prior to Ramadan to
ensure stabilization of the medication effects No dose adjustments are required,
but it is preferably to take the medication at Iftar (sunset meal) . People with diabetes
on SGLT2 inhibitors who fast during Ramadan must be advised to increase their fluid
consumption during the non-fasting hours to minimize the risk of dehydration . Studies
on safety concerns during Ramadan fasting indicated an increased risk of volume depletion
with canagliflozin when compared to sulfonylurea but no increased risk with dapagliflozin
in another study . The continued use of SGLT2 inhibitor during Ramadan did not
increase the risk of hypoglycemia or risk of diabetic ketoacidosis . However, SGLT2
inhibitors should be avoided during the month of Ramadan fasting in specific groups of
patients such as the elderly, those with renal impairment, those on diuretics, and those at
risk of hypotension .
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