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Diabetes

Diabetes and Ramadan –
practical guidance to
ensure a safer fast
Learning objectives
You will learn:
• How to prepare T2DM patients in your practice for fasting during Ramadan, particularly those
who are on insulin
• How to apply the Diabetes and Ramadan International Alliance’s (DAR) evidence-based
guidance on achieving a safe and healthy fast for diabetes patients in your practice

Introduction
Fasting is an important component of Ramadan and allows Muslims to devote
themselves to their faith. Followers must refrain from eating and drinking between
dawn and sunset, and must also abstain from using oral medications, sexual activity
and smoking. People who live with a medical condition can be exempted from
fasting; however, a majority of people living with diabetes choose to fast, and some
choose to do so contrary to medical advice.1 Globally, there are approximately 150
million diabetic Muslims. Fasting may increase the risk of diabetic complications such
as acute glycaemic events, hypoglycaemia, hyperglycaemia and diabetic ketoacidosis,
as well as dehydration and thrombosis. These complications may be exacerbated by
concurrent COVID-19 infection.2
By recently developing a comprehensive set of practical guidelines that provide realworld recommendations to healthcare professionals and those with diabetes who
choose to fast, the International Diabetes Federation and the Diabetes and Ramadan
(DAR) International Alliance have met the clear need for coherent, evidence-based
guidance to ensure a safe and healthy fast in the population with diabetes.1
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What are the pathophysiological effects of
Ramadan fasting?
Of interest, the
recent DAR 2020
Global Survey
indicated that
hypoglycaemia
occurred most
frequently
between 3pm
and Iftar,
followed by
the time range
between midday
and 3pm. The
least frequent
timing of
symptomatic
hypoglycaemia
was between
Suhoor and 9am

Insulin-treated
individuals
showed the
least favourable
glucose profile,
followed by
those treated
with SUs
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Alteration of sleep patterns to accommodate
the meal before fasting begins (Suhoor) and
delayed sleep after the evening meal (Iftar)
may give rise to sleep deprivation, which
has been associated with decreased glucose
tolerance and, of current interest, insulin
resistance. Many hormone rhythms, including those of serum leptin, ghrelin, cortisol

and melatonin, alter with Ramadan fasting.
Absolute restriction of fluid intake between
dawn and sunset can have potentially important consequences, particularly for individuals with poorly controlled diabetes; a small
study of an 18-hour period of fasting indicated a corresponding fluid deficit of 1.47kg
for the period.1,3

Glycaemic changes during fasting
Depending on the duration of fasting, there
are three distinct phases of glucose homeostasis: the post-absorptive phase lasts for 6-24
hours, the gluconeogenic phase lasts from
days 1-10, and the protein conservation phase
occurs if fasting lasts for more than 10 days.
During fasting, circulating glucose levels fall
and insulin secretion is supressed. Glucagon
and catecholamine secretion is increased,
stimulating glycogenolysis and gluconeogenesis, which then leads to an increase in
blood glucose levels. When glycogen stores
are depleted and levels of insulin are low,
fatty acids are released from adipocytes and
oxidised to generate ketones. Earlier in the
fasting day, there is a marked dominance of
carbohydrate usage as the main source of
fuel, whereas lipids become more important
towards the afternoon as Iftar draws closer.
In practice, most people who take their first
meal at dawn are in a state of glycogen depletion by the late afternoon, at which point
ketogenesis occurs. Omission of Suhoor leads
to a depletion of glycogen stores and results

in a ketotic state much earlier in the fasting
day.1,4
When fasting, insulin resistance/deficiency
can lead to excessive glycogen breakdown
and increased gluconeogenesis in people with
diabetes. The EPIDIAR study5 found that
during Ramadan there was a 4.7-fold and
7.5-fold increase in the incidence of severe
hypoglycaemic complications in people
with type 1 diabetes (T1DM) and type 2
diabetes (T2DM), respectively, compared
to non-Ramadan periods. The incidence of
severe hyperglycaemia was also found to be
increased during Ramadan (three-fold and
five-fold in people with T1DM and T2DM,
respectively). Of interest, the recent DAR
2020 Global Survey2 indicated that hypoglycaemia occurred most frequently between
3pm and Iftar, followed by the time range
between midday and 3pm. The least frequent
timing of symptomatic hypoglycaemia was
between Suhoor and 9am.

Effect of medication type
Continuous glucose monitoring (CGM) studies have indicated an increase in the mean
amplitude of glycaemic excursions (MAGE)
in the early stages of Ramadan compared to
that of before Ramadan, but only in individuals taking two or more antidiabetic drugs and
those using sulphonylureas (SUs). Increases
in MAGE observed in early Ramadan are
not evident in late-Ramadan and postRamadan. Insulin-treated individuals showed

the least favourable glucose profile, followed
by those treated with SUs. For people with
non-insulin-treated T2DM, fasting during
Ramadan was found not to cause any significant changes in glucose variability or time in
hypoglycaemia compared to the non-fasting
pre-Ramadan period. Those treated with
metformin or not treated at all had the most
favourable CGM profile.1,6

Diabetes and Ramadan – practical guidance to ensure a safer fast

Injectable therapy in Ramadan – T2DM
Insulin treatment
The administration of insulin via the subcutaneous, intramuscular or intravenous routes does
not constitute a breaking of the Ramadan fast.

People who
have controlled
their diabetes
well prior to
Ramadan will
usually require a
dose reduction
to minimise
the risk of
hypoglycaemia

It is important to assess whether a different
treatment regimen is necessary or whether
dose adjustment of the insulins used prior to
Ramadan is required; this will be determined
by the patient’s pre-Ramadan glycaemic
control. Changing the treatment regimen for
only the Ramadan period may lead to errors
and non-adherence, and require additional
education that is not readily available due to
time and resource constraints. People who
have controlled their diabetes well prior to
Ramadan will usually require a dose reduction to minimise the risk of hypoglycaemia.
This dose reduction is often not applicable in
individuals with a history of poor control as
insulin doses would probably be insufficient.
DAR provides guidance for dose adjustment of
long- and short-acting insulins (Figure 1) and
for premixed insulins (Figure 2) for the T2DM
patient who wishes to fast during Ramadan.1
Patients need to be educated on selfmonitoring of blood glucose (SMBG) and

self-titration of insulin doses to ensure safe
fasting. Monitoring is dependent on the insulin
regimen used. Those individuals at high risk
or very high risk for hypoglycaemia should
check their blood glucose levels several times
throughout the day when fasting. Patients
using premixed insulins should aim for at least
2-3 daily readings and also whenever hypoglycaemic symptoms appear; those using other
insulin regimens should aim to use the sevenpoint blood glucose monitoring method.1
There is some evidence that insulin analogues,
when used in place of human insulin, can
reduce the risk of hypoglycaemia during
Ramadan fasting in patients with T2DM.
Additionally, insulin analogues could be
associated with a lower risk of postprandial
hyperglycaemia when compared to human
insulin. There are also practical advantages
associated with insulin analogues in that they
are injected just before a meal or even after a
meal; individuals who are fasting can administer the injection at the time of Iftar or Suhoor,
instead of 30 minutes prior to the meal. The
starting dose of insulin analogues should be
20-30% lower than the dose of regular insulin.1

Changes to long- and short-acting insulin dosing during Ramadan
Long-/intermediate-acting (basal) insulin

Short-acting insulin

NPH/detemir/glargine/glargine 300/degludec
ONCE-DAILY
Reduce dose by 15–30%
Take at Iftar

Normal dose at Iftar

NPH/detemir/glargine/

Reduce Suhoor dose by 25–50%

Omit lunch-time dose
TWICE-DAILY
Take usual morning dose at Iftar
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Reduce evening dose by 50% and take at Suhoor

Fasting/pre-Iftar/pre-Suhoor
blood glucose

Pre-Iftar

Pre-Iftar*/Post-Suhoor**

Basal insulin

Short-acting insulin

<70mg/dl (3.9mmol/l) or symptoms

Reduce by 4 units

Reduce by 4 units

<90mg/dl (5.0mmol/l)

Reduce by 2 units

Reduce by 2 units

90–126mg/dl (5.0–7.0mmol/l)

No change required

No change required

>126mg/dl (7.0mmol/l)

Increase by 2 units

Increase by 2 units

>200mg/dl (16.7mmol/l)

Increase by 4 units

Increase by 4 units

*Reduce the insulin dose taken before Suhoor; **Reduce the insulin dose taken before Iftar
Figure 1. Dose adjustments for long- and short-acting insulins1
MARCH 2021
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Changes to premixed insulin dosing during Ramadan
Once daily dosing

Twice daily dosing

Three-times daily dosing
Omit afternoon dose

Take normal dose at Iftar

Adjust Iftar and
Suhoor doses

Reduce Suhoor dose
by 20–50%

Carry out dose-titration
every 3 days (see below)

Take normal dose at Iftar

Fasting/pre-Iftar/pre-Suhoor blood glucose

Pre-Iftar insulin modification

<70mg/dl (3.9mmol/l) or symptoms

Reduce by 4 units

<90mg/dl (5.0mmol/l)

Reduce by 2 units

90–126mg/dl (5.0–7.0mmol/l)

No change required

>126mg/dl (7.0mmol/l)

Increase by 2 units

>200mg/dl (16.7mmol/l)

Increase by 4 units

Figure 2. Dose adjustments for premixed insulin1

What is the evidence for insulin use during Ramadan?

ORION also
demonstrated
that glycaemic
control can be
successfully
intensified in
the Ramadan
period without
any additional
risk of
hypoglycaemia

There is an increasing body of evidence supporting the safety of basal insulin in T2DM
patients who are fasting during Ramadan.
Two small observational studies found no
evidence of increased risk of hypoglycaemia
in individuals using insulin glargine during
Ramadan when compared with non-fasting
individuals or those using oral antidiabetic
drugs.7,8 The ORION trial,9 a larger prospective observational study across 11 countries,
demonstrated that insulin glargine-300 could
be used safely in combination with oral
agents in a real-world clinical setting. In this
study, the majority of participants fasted for
the full month of Ramadan and there was a
low incidence of symptomatic hypoglycaemia
and no episodes of severe hypoglycaemia.
ORION also demonstrated that glycaemic
control can be successfully intensified in the
Ramadan period without any additional risk
of hypoglycaemia.
Premixed insulins that combine short- and
intermediate-acting insulins can be more
convenient for individuals with diabetes as
they require fewer injections than basal-bolus
regimens. However, premixed insulins may
be associated with a higher risk of hypoglycaemia in non-fasting individuals.10,11 The
commonest premixed insulin formulations
are low-ratio premixed insulins with 25-30%
short-/rapid-acting insulin and 70-75%

4
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intermediate-acting insulin. This poses a
challenge during Ramadan as the lower ratio
of short-/rapid-acting insulin may provide
inadequate prandial cover in the evening for
the resultant postprandial hyperglycaemia.
Since the dose of prandial insulin cannot be
independently adjusted, there is also a risk of
both postprandial hyperglycaemia and hypoglycaemia after the morning meal.1
A regimen of premixed insulin lispro Mix50
(50% lispro and 50% lispro protamine) in
the evening and regular human insulin with
natural protamine Hagedorn (NPH) (30:70)
in the morning was compared with regular
human insulin with NPH (30:70) given twice
daily during Ramadan in a small observational study. Switching the evening meal dose
to insulin lispro Mix50 significantly improved
glycaemic control without increasing the
incidence of hypoglycaemic events.12 A new
regimen in which 40% of the daily insulin
dose was given as insulin detemir at Suhoor
and 60% as a biphasic insulin aspart before
Iftar was assessed in a randomised study. The
new regimen was found to be non-inferior
to standard care with a significantly lower
hypoglycaemic event rate.13 These studies
demonstrate that in appropriately selected
individuals, premixed insulin can be safely
used when fasting during Ramadan.1

Diabetes and Ramadan – practical guidance to ensure a safer fast

Glucagon-like peptide-1 receptor agonists (GLP-1 RAs)
GLP-1 RAs act in a glucose-dependent manner and so the risk of severe hypoglycaemia is
low when used as monotherapy, but this risk
may be higher when they are given with SUs

or insulin. If GLP-1 RA therapy has already
been appropriately dose-titrated at least 2-4
weeks prior to Ramadan, no further treatment modification is required.1

What is the evidence for GLP-1 RA use during Ramadan?

If GLP-1 RA
therapy has
already been
appropriately
dose-titrated
at least 2-4
weeks prior
to Ramadan,
no further
treatment
modification is
required

A number of studies on the use of GLP-1
RAs during Ramadan have been published.
The safety and efficacy of liraglutide was
examined in the TREAT414 and LIRARamadan15 studies. Compared to SUs, more
individuals using liraglutide in the TREAT4
study achieved the primary outcome of
HbA1c <7%, no weight gain and no severe
hypoglycaemic events, with reductions in
HbA1c and weight being statistically significant. The LIRA-Ramadan study did show
statistical significance for fewer confirmed
hypoglycaemic episodes in patients using
liraglutide, rather than SUs, as an add-on to
metformin.
The recent LixiRam study16 was conducted in
people with insufficiently controlled T2DM
who intended to fast during Ramadan.
Individuals were treated with lixisenatide,

as an add-on to basal insulin or with SUs
together with basal insulin and one oral glucose-lowering agent. Compared to SUs, those
using lixisenatide had fewer documented
symptomatic hypoglycaemic events, which
was not statistically significant in subgroup
analysis;17 but the difference was statistically
significant for ‘any hypoglycaemia’. Changes
in body weight and HbA1c were similar in
both treatment arms.
These studies demonstrate that liraglutide
and lixisenatide are safe as an add-on treatment to pre-existing antidiabetic regimens,
including metformin and insulin. Data on
exenatide are limited to one study but the
short duration of action and dosing of exenatide suggest that as with liraglutide, the risk
of hypoglycaemia during Ramadan is low.1

How important is monitoring of blood glucose
during Ramadan?
The frequency of SMBG depends on many
factors, including the type of diabetes and
current medications, but should be carried out regularly by all. It is important for
all people with diabetes to measure blood
glucose levels after Iftar to detect postprandial hyperglycaemia, and also whenever they

experience symptoms of hypoglycaemia,
hyperglycaemia, or feel unwell. SMBG once
or twice a day may be sufficient for those at
moderate or low risk; those at high or very
high risk should check their blood glucose
levels several times a day.1,18

Pre-Ramadan assessment
EARN FREE
CPD POINTS
Join our CPD community at

www.denovomedica.com
and start to earn today!

Ideally, a pre-Ramadan assessment needs
to take place 6-8 weeks before the start of
Ramadan (Figure 3). A detailed medical history and a risk assessment (Table 1) will form
the basis of all recommendations thereafter;
this includes advice on whether fasting is
safe (low- or moderate-risk scores) or not
(high-risk score), strategies for dose modifications and treatment regimen adjustments, the
provision of Ramadan-focused education and
nutritional advice. Factors that may influence the development of a personalised care

plan for diabetics who choose to fast during
Ramadan are listed in Table 2.
It is recommended that a post-Ramadan follow up also be performed, as crucial information about the individual’s successes and
challenges may ensure that Ramadan fasting
the following year can be more successful.
The pre- and post-Ramadan follow-up must
be undertaken each Ramadan as successful
fasting in one year does not guarantee success
the following year.1

MARCH 2021
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Structured education for all individuals
to include:
All individuals seeking
to fast should attend a
pre-Ramadan visit 6–8
weeks before Ramadan

1. Risk quantification
2. The role of SMBG
3. When to break the fast
4. When to exercise
5. Fluids and meal planning
6. Medication adjustments during fasting

ASSESSMENT

To stratify risk and develop an individualised management plan
PRE-RAMADAN

1. Detailed medical history
2. Aspects of diabetes and ability to self-manage
3. Presence of comorbidities

The pre- and
post-Ramadan
follow-up must
be undertaken
each Ramadan
as successful
fasting in one
year does not
guarantee
success the
following year

4. The individual’s prior experience in managing diabetes during Ramadan
fasting
5. The individual’s ability to self-manage diabetes
6. Other aspects increasing the risk of fasting

Risk stratification: Low, moderate and high

Frequency of SMBG needs to be guided by risk
stratification and individualised treatment plan

ALL INDIVIDUALS SHOULD BREAK THEIR FAST IF:
DURING RAMADAN
• Blood glucose <70mg/dl (3.9mmol/l)
– Re-check within 1 hour if blood glucose 70–90mg/dl (3.9–5.0mmol/l)
• Blood glucose levels >300mg/dl (16.6mmol/l)
• Symptoms of hypoglycaemia, hyperglycaemia, dehydration or acute illness
occur

POST-RAMADAN

POST-RAMADAN ASSESSMENT

Figure 3. Assessment of diabetes patients wanting to fast during Ramadan1
6
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Table 1. Elements for risk calculation and suggested risk scores for people with diabetes
seeking to fast during Ramadan1
A risk score of 0-3 indicates low risk, 3.5-6 indicates moderate risk, and >6 indicates high risk
Risk element
Diabetes type and
duration

Risk score
Type 1 diabetes

1

Type 2 diabetes

0

Duration ≥10 years

1

Duration ≤10 years

0

Hypoglycaemia unawareness

5

Recurrent/severe hypoglycaemia

4

Daily mild hypoglycaemia

3

Hypoglycaemia 1-6 times per week

2

Hypoglycaemia <1 per week

1

No hypoglycaemia

0

HbA1c >9% (11.7mmol/l)

2

HbA1c 7.5-9% (9.4-11.7mmol/l)

1

HbA1c <7.5% (9.4mmol/l)

0

Indicated but not conducted

2

Indicated but conducted suboptimally

1

Conducted as indicated

0

Acute complications

DKA/HONC in last three months

3

DKA: diabetic ketoacidosis

DKA/HONC in last six months

2

DKA/HONC in last 12 months

1

No DKA or HONC

0

Unstable angina/heart failure/eGFR <30ml/min/1.73m2

6

Join our CPD community at

eGFR 30-45ml/min/1.73m2

4

www.denovomedica.com

Stable CVD/eGFR 45-60ml/min/1.73m2

2

No CVD and normal eGFR

0

Pregnant not within targets

4

Pregnant within targets

2

Not pregnant

0

Presence of hypoglycaemia

Characteristics of glycaemic
control

SMBG

HONC: hyperglycaemic
hyperosmolar nonketotic coma
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Pregnancy
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Frailty and cognitive
function

Physical labour

Previous Ramadan
experience

Fasting hours (location)

Diabetes treatment

Impaired cognitive function

4

Frail

3

>70 years old with no home support

1

No frailty or loss in cognitive function

0

Intense physical labour

1

No physical labour

0

Overall negative experience

1

No negative or positive experience

0

≥16 hours

1

<16 hours

0

Multiple daily mixed insulin injections

3

Basal-bolus/Insulin pump

2.5

Once-daily mixed insulin

2

Basal insulin

1.5

Glibenclamide

1

Gliclazide/MR or glimepiride or repaglinide

0.5

Other therapy not including SU or insulin

0

Table 2. Recognised factors that may influence the development of a personalised
fasting care plan during Ramadan1
Ramadan-related factors

Diabetes-related factors

Factors concerning the
individual

• Length of daylight fasting
hours
• Season of fasting
• Weather
• Geographical location
• Social changes
• Past experiences

•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•

Type of diabetes
Duration of diabetes
Diabetic complications
Antidiabetic therapies
Previous control
Proneness to hypoglycaemia
Hypoglycaemic unawareness
Access to care

Age (adolescents and elderly)
Gender
Occupation
Pregnancy/lactation
Meal pattern
Exercise nature/timing
Motivation
Personal preferences

What is the objective of Ramadan-focused education?
The objective of Ramadan-focused education
is to raise awareness of the risks associated
with diabetes and fasting and to provide strategies to minimise them. Education should be
simple, engaging and delivered in a culturally
8
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sensitive manner by well-informed individuals. Key areas of diabetes education that
should be provided prior to Ramadan are
listed in Figure 3.1,19-21

Diabetes and Ramadan – practical guidance to ensure a safer fast
What is the role of technology in Ramadan education?
COVID-19 presents new challenges for faceto-face interactions and clinical follow-up.
Teleconsultation, telemedicine and telemonitoring have all been identified as effective
modes of managing the needs of people with
diabetes and have been shown to enhance
education and SMBG. Recent studies have

demonstrated that delivering online educational courses via smartphone applications
and SMS could be a preferred mode of
educating individuals about their diabetes
and interacting directly with their healthcare
providers; these tools can also reduce the
need for multiple visits to clinics.1,22,23

What is the epidemiology of diabetes and
Ramadan fasting?

People with
diabetes
experience
both positive
and negative
mental and
psychological
outcomes when
fasting during
Ramadan

Several studies have investigated the frequency of fasting during Ramadan among
people with diabetes. EPIDIAR (Ramadan
2001)5 and CREED (Ramadan 2010)24 were
retrospective population-based studies;
DAR-MENA (Ramadan 2016)25,26 and the
DAR 2020 Global Survey2 were prospective
observational studies. The rates of Ramadan
fasting among the various study participants
with T2DM have remained relatively stable
over the last two decades, with 83.5-89.7%
intending to fast.
Even though they are categorised as high and
very high risk for the development of specific
complications during Ramadan fasting, there

is a trend in recent years that shows more
adults with T1DM choosing to fast, with a
clear increase in individuals being able to fast
for at least 15 days of Ramadan. Of the DAR
2020 Global Survey participants, approximately one-quarter of T1DM participants
completed the entire 30 days of fasting.
Concerns about the ongoing COVID-19 pandemic have not influenced the decision to fast
in 91.5% of the DAR 2020 Global Survey
participants; however, of those who agreed
that COVID-19 had affected their decision to
fast, a significantly greater proportion were
older than 65 years.2

What are the potential effects of Ramadan fasting on mental wellbeing?
People with diabetes experience both positive
and negative mental and psychological outcomes when fasting during Ramadan. Mental
benefits of fasting during Ramadan may
include a sense of fulfilment in participating
in all aspects of Ramadan, improvements in
self-control and ability to resist temptations,
a greater sense of empathy with those less
fortunate, a greater sense of community and
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an opportunity to strengthen relationships.
Sleep deprivation and disruption of circadian
rhythm can lead to a reduction in cognition
and greater feelings of lethargy, and some
diabetic patients participating in Ramadan
fasting report short-term feelings of stress,
anxiety, irritability and agitation. There may
also be a heightened fear of diabetes-related
complications.1,8,24,27

Key learnings
• T2DM patients on insulin and sulphonylureas are at particular risk during their Ramadan fasting
• Assess your patients early and ensure that patients adapt their insulin dosages and monitoring practices
appropriately
• GLP-1 RA’s are very useful antidiabetic agents as clinical trials, such as LixiRam with lixisenatide, have
shown fewer hypoglycaemic events in basal insulin-using patients being treated with this GLP-1 RA
during Ramadan fasting.
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