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Introduction

Fasting during Ramadan is the religious duty of
all healthy adult Muslims. The Islamic fast during
the month of Ramadan is strictly observed
worldwide by millions of Muslims. A whole
month of intermittent fasting, from dawn to dusk,
every year is particular only to Islam and
considering that Islam has over one billion
followers worldwide, it can be assumed that few
hundreds of million people observe Ramadan
fasting each year. The experience of fasting
teaches Muslims self-discipline and self-restraint
and enables them to empathize with those less
well off, the suffering and the impoverished.
Fasting is not obligatory for children,
menstruating women, or the sick and travelers;
pregnant and lactating women are also exempt
and permitted to postpone their fasting to an
appropriate time when it can be observed
without it affecting their maternal obligations. (1)

During Ramadan, the majority of Muslims have
two good-sized meals, one immediately after
sunset and the other just before dawn. They are

allowed to eat and drink only between sunset and
dawn, when they begin their day of fasting until
sunset. Since the Islamic calendar is based on a
lunar cycle, the Islamic year contains 354 days,
because of which Ramadan moves back eleven
days every year and may fall during any of the
four seasons, making the duration of daily fasting
vary between 11 and 18 hours in the north in
tropical countries. The month of Ramadan is
either 29 or 30 days.

Islamic fasting provides a unique model of
intermittent fasting daily for one month. It is also
distinct from regular voluntary or experimental
fasting in that that the faster does not drink
during fasting hours. Not only does Ramadan
fasting discipline the body to restrain from eating
food and drinking water, it also requires
restraining every part of one's physical body, the
mouth and ears from gossip and profanity; all
sexual thoughts and activities during fasting
hours are also forbidden. Thereby, a Muslim
engages his or her entire body in the physical
observance of the Ramadan fast. The eyes, the
ears, the tongue, and even the private parts are
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equally obligated to be restrained. Therefore, one
may assume that physiological changes occurring
during Islamic fasting would differ from those
observed during an experimental fast. (2)

This review discusses various health-related
aspects of Ramadan fasting in health and its
impact on some disease processes.

Metabolic Effects of Ramadan fasting

The effects of fasting during Ramadan on
various organs are summarized, in Table 1, may
be affected by genetic and environmental factors,
such as nutrition habits and the length of fasting
day, therefore, difference in the effects of
Ramadan fasting may occur between seasons and
countries.

Carbohydrate Metabolism

Carbohydrate metabolism during experimental
short-term fasting have been reviewed
extensively. (3) The post absorptive period is
defined as 8 to 16 hours after eating, a period of
early adaption to starvation. The primary
metabolic priority is the provision of adequate
glucose for brain and other vital tissues, such as
red blood, peripheral nerves and renal medulla.

The rate of glucose turnover is 2 mg/kg/
minute in the post absorptive state. In normal
adults, a slight decrease in serum glucose of
between 3.3 to 3.9 m mol/L (60-70 mg/dl) occurs
within a few hours after fasting; the fall in serum
glucose however ceases due to breakdown of
glycogen, and a decrease in both glycogen
synthesis and glycolysis in the liver. These
changes are a result of a fall in insulin and rises in
glucagon and sympathetic activity. (3) In the
early stage of the post absorptive period, the fall
in glucose is associated with depletion of already
modest liver glycogen stores, approximately 5%
of the net weight of the liver. Only 1200 calories
are stored as carbohydrate in liver, providing the
basal requirement for glucose for only 5-6 hours.
Muscle glycogen and skeletal muscle cells lack
glucose-6 phosphatase and do not release glucose
from stored glycogen directly into the circulation.
Eventually, following about 16-24 hours of
starvation (8-16 hours of absorptive period plus
5-6 hours of carbohydrate release from the liver),
glycogen stores become depleted and
gluconeogenesis is the only remaining source of
glucose. Gluconeogenesis refers to the formation
of glucose from three carbon precursors
including lactate, pyruvate, amino acids and
glycerol. Cortisol is the principal stimulus for the
catabolism of muscle protein. These mechanisms
provide the daily glucose needs of the brain (100-
125 g) and red blood cells (45-50 g).
Simultaneously the decrease in insulin and rise in
catecholamine production results in lipolysis in
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the adipose tissue and a rise in the level of free
fatty acids, which replaces glucose as the
essential fuel for use by other tissues of the body.
(4)

In the first few days of Ramadan fasting serum
glucose may decrease slightly, normalizing by the
20th day and showing a slight rise by the 29th
day. (5) The lowest serum glucose level in this
study was 63 mg/dl. Other studies have shown a
mild increase (6) or variation in serum glucose
concentration. (7)

During longer fasting days, of >16 hours, which
follow a rather heavy meal taken before dawn
(Sahur), the stores of glycogen, along with some
degree of gluconeogenesis, maintain serum
glucose levels within normal limits. Since
gluyconeogenesis becomes the only source of
glucose after 16-24 hours of fasting, it is
recommended that observer of fasts do not skip
Sahur, their pre-dawn meal, because of the
possibility of extended gluconeogenesis.

Metabolism of Lipids

Studies have shown that serum cholesterol may
decrease in the earlier days of fasting and
subsequently rise to pre-fasting values during the
following days of Ramadan. (8) Raised
concentrations of cholesterol and LDL, reported
by some investigators, (9) may be related to
weight loss during Ramadan fasting; others,
however, have found either no change (10) or
decreased levels of cholesterol during Ramadan
fasting. (2, 6, 10, 11) Marked increase in plasma
HDL cholesterol occurring after fasting of
Ramadan has been observed and might be a
promising finding. (11, 12) In trained athletes,
sub maximal exercise during Ramadan fasting
increases the lipid oxidation. (13) APo A-1
concentration increases and APo B levels fall in
both normal and diabetic individuals. (14)
Alterations in serum lipid may be related to
consuming a large meal, as has been shown in
individuals taking one large meal every day. (15)
In fasting subjects, who did not show any weight
change during the month of Ramadan, it has been
seen that serum leptin and insulin concentrations
increased and neuropeptide Y levels decreased;
(16) another study however, did not find any
significant change in amplitude or 24 hr mean
concentration of leptin during Ramadan fasting.
(17) The significant reduction in energy intake
during Ramadan is accompanied by decrease in
plasma total cholesterol, LDL-C, and triglyceride
concentrations (18) and cardiovascular risk
profiles. (19) Changes in blood lipids seem to be
variable and depend probably on the quality and
quantity of food consumption and the degree of
weight changes.
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Table 1. The effect of Ramadan fasting on metabolism and different organs in healty individuals.

Metabolism/organ Effects

Body weight
Carbohydrate

Endocrine glands

Variable, mostly decreased or unchanged
Glycogenolysis of the liver, some degree of gluconeogenesis in longer fasting days

Slight changes in protein binding of T4 and T3 and in serum calcium concentration. Small reversible

shifts in cortisol, testosterone and prolactin secretions

Hematological profile

Small decrease in both iron and total iron-binding capacity

Lipids Variable, depending on the quality and quantity of diet and weight change

Liver Slight increase in indirect bilirubine in the first half of Ramadan fasting

Kidney Small, insignificant changes in serum urea, creatinine and uric acid

Neuro-psychiatric Change in chronotype and sleep paterns; increase in the prevalence of headaches; decrease in
parasulcide

Gastrointestinal tract None

heart, lungs and eyes

Changes in blood lipids seem to be variable and
depend probably on the quality and quantity of
food consumption and the degree of weight
changes. Avoiding weight gain and reducing the
consumption of total calorie and saturated fatty
acids are the main recommendations for those
fasting during Ramadan.

Diabetes Mellitus

Study of diabetes and fasting in a few Islamic
counties have shown that approximately half of
the patients with type 1 and two third of patients
with type 2 diabetes observe Islamic fasting in
Muslim countries. (20) The majority of studies on
Islamic fasting indicate that no major problems
are encountered by patients with type 2 and even
well controlled type 1 diabetes during Ramadan
fasting. (21) The amount of energy intake is
unchanged or decreased in most patients during
fasting and weight loss may be observed. (22)
There are no significant change in FBG, HbAlc,
(23-25) fructosamine, insulin and C-peptide (23,
24) levels during fasting, although some studies
do show a trend towards better glycemic control
(26) while others indicate increase FPG and poor
control of diabetes during this month of fasting.
Changes in FPG may occur due to the changes in
body weight and exercise habits, amount and
type of foods consumed, gorging after breaking of
the fast, or irregularity of medication compliance.
(2) Although increases in total cholesterol levels
have been reported, (22, 26) most patients with
either type 1 or type 2 diabetes do not show
significant changes in lipid profiles during Islamic
fasting. (21, 25, 28)

In diabetic patients, serum concentrations of
blood urea nitrogen creation, uric acid, alanine
amino-transferase, aspartate amino-transferase,
protein and albumin values show no significant
changes during Ramadan fasting. (23, 29)

Although some reports do not show any
increase in the rate of hypoglycemia, a study of
13 Muslim countries reported increased
frequency in the occurrence of severe
hypoglycemic episodes in both type 1 and 2
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diabetes patients during this month of fasting, in
particular in those who had changed their dose of
oral hypoglycemic agents or insulin or had
modified their levels of physical activity. (20)

recommendations: Diabetic patients that should
not fast are those known to be non-compliant,
poorly controlled, and all brittle type 1 diabetics;
pregnant diabetics, those with a history of
diabetic ketoacidosis or hyperosmolar coma, and
patients with serious complications such as
coronary artery disease, cirrhosis and chronic
renal failure; elderly patients with any degree of
alertness problem, and diabetics with frequent
episodes of hyper- or hypoglycemia before
and/or during Ramadan fasting. (30, 31)

Diabetics who are motivated to observe fasting
in Ramadan must visit a physician and a dietician
before Ramadan. Dietary and glycemic control
should be achieved and advice relating diet
adherence, appropriate exercise, self monitoring
of blood glucose and compliance with medical
therapy should be emphasized. (32- 34)

During Ramadan fasting, patients are advised
against excessive gorging. If taking single dose
short acting sulphonylurea or metformin, or both,
the patient should take this with the sunset meal.
If two or three doses of oral hypoglycemic drugs
are taken each day, the morning and midday
doses should be taken after sunset and half the
normal evening dose before dawn, with Sahur. If
a patient with controlled diabetes insists in
fasting, he/she should take the normal morning
dose after sunset and half of the evening dose
before dawn. If basal insulin is taken, the long
acting insulin should be reduced to two thirds.
(34) Glycemic control may improve and the rate
of hypoglycemia reduced by using short-acting
insulin analogs, (35) or continuous subcutaneous
insulin infusion. (36)

In conclusion, since over 50 million people
with diabetes fast each year during the month of
Ramadan, further scientific research on the
medical and health-related aspects of the
Ramadan fasting is needed. Health personnel
practicing in Muslim countries, as well as those
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caring Muslims in various parts of the world need
to be fully aware of the physiological alterations
occurring during Ramadan, the effects of Islamic
fasting on diabetes and the pharmacodynamics of
different medications during the month of
Ramadan.
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