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ABSTRACT

Diabetes mellitus affects over 463 million indi-
viduals worldwide. Religious activities such as
the Hajj pilgrimage have a major impact on
patients with diabetes mellitus, including
increasing the risk of hyperglycaemia and
hypoglycaemia. This increased risk is due to
dietary changes and intense physical activity
during pilgrimage while being on antidiabetic
medications. Approximately 20% of the pil-
grims with underlying illnesses who visit Mecca
are diabetic, and complications, such as diabetic
ketoacidosis, nonketotic hyperosmolar state,
and fatigue/unconsciousness due to hypogly-
caemia, have been observed among these
patients. Diabetic patients are also at a high risk
for foot complications and infections. To avoid
any aggravation of the diabetes, a complete
biochemical evaluation of the patient must be
conducted before Hajj, and the patients must be
provided contextualized educational guidance
to avert these potential health challenges. This
counselling should include the importance of
carrying with them at all time their relevant
medical history, summaries of the current
treatment regimen and emergency snacks. In
addition, to reduce the risk of hypoglycaemia,
the dosage of insulin should be reduced in
selected patients by 20% and that of sulfony-
lurea should be reduced as needed. Basal insulin
and glucagon-like peptide 1 receptor agonists
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are associated with fewer complications and can
be preferentially prescribed. Those patients with
type 1 diabetes can continue with the use of
insulin pump with suitable education prior to
Hajj. For the prevention of foot problems, the
use of padded socks and well-fitting shoes is
recommended along with an insistence on not
walking barefoot. After Hajj, the patient must
be followed up, and necessary investigations
must be made along with readjustment of
insulin dosage in those patients for whom it was
reduced. Until the pandemic situation abates,
all diabetic patients should avoid making the
Hajj journey.

Keywords: Diabetes; Hajj; Hyperglycaemia;
Hypoglycaemia; Pilgrim

Key Summary Points

The Hajj pilgrimage poses certain
challenges to those persons living with
diabetes.

A comprehensive pre-pilgrimage medical
checkup in combination with focussed
health education is necessary to ensure a
safe pilgrimage.

Appropriate attention must be paid to
diet, glucose monitoring, dose titration,
maintenance of fluid balance and foot
hygiene.

Understanding these aspects of diabetes
care will help ensure a fulfilling
pilgrimage for the believers who
undertake the Hajj.

DIGITAL FEATURES

This article is published with digital features,
including [list digital features available e.g. a
summary slide and video abstract], to facilitate
understanding of the article. To view digital
features for this article go to https://doi.org/10.
6084/m9.figshare.13050551.

INTRODUCTION

Epidemiology of Diabetes Mellitus

According to the International Diabetes Feder-
ation prevalence estimates for 2019, diabetes
mellitus (DM) affects over 463 million individ-
uals worldwide, of whom 90% have type 2 dia-
betes mellitus (T2DM) [1]. The prevalence of
DM has significantly increased over the last two
decades, with the maximum rise noted in
regions of the Middle East and North Africa,
particularly in Saudi Arabia [1]. Population-
based studies have indicated that Saudi Arabia
ranks highest in terms of prevalence of diabetes,
with 17.7% of the general population having
this metabolic disease [2].

The prevalence of diabetes is high in several
nations with large Muslim population, such as
Pakistan, Indonesia, Egypt, Bangladesh and
India, and all of these countries rank amongst
the top ten countries in the world in terms of
diabetes prevalence [3]. Overall, 148 million
Muslims have been estimated to be diabetic
based on an analysis of worldwide data [3].

Religious Commitments of Hajj

Hajj is the fifth pillar of Islam and is considered
obligatory for all Muslims provided they are in
sufficiently good health to undertake the jour-
ney [4]. ‘Hajj’ is an Arabic word for pilgrimage
and is performed at the holy cities of Mecca and
Medina where over 2.5 million pilgrims gather
annually to perform the religious ceremonies of
Hajj, which last between 5 and 15 days for most
pilgrims, but may extend to 45 days for some
[5, 6]. In 2019, 24,89,406 pilgrims performed
Hajj, based on the sites’ official website registers.
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In light of the worldwide spread of coronavirus
disease 2019 (COVID-19), the Hajj can be a
high-risk undertaking, especially for patients
with DM and other comorbidities [7].

Patients with DM wanting to undertake the
Hajj journey have unique needs pertaining to
their religious practices and health status. This
necessitates differential care and attention in
order to prevent possible complications that
could arise during religious activities. Both
healthcare professional-oriented awareness and
patient education are of paramount importance
in this endeavour [8].

Currently, only 55% of Hajj pilgrims with
DM receive educational counselling before Hajj,
and only 22% are aware of the need for self-
monitoring [9]. These statistics emphasise the
need for guidelines for the diabetic manage-
ment of Hajj pilgrims so that physicians looking
after these patients are more aware of the pos-
sible risks [4, 9]. The purpose of this narrative
review is to provide comprehensive strategies
for the effective management of the patient
with DM during the pre-Hajj, Hajj and post-Hajj
periods so that their risk of developing compli-
cations associated with DM is minimised. Our
objective is to provide recommendations for
clinicians so that they can carefully assess their
patients, discouraging those at risk from
undertaking the pilgrimage and providing
safety recommendations for those deemed fit to
undertake the journey. This article is based on
previously conducted studies and does not
contain any studies with human participants or
animals performed by any of the authors.

CHALLENGES FOR PATIENTS
WITH DM DURING HAJJ

Patients with DM are at a high risk for devel-
oping complications during the global spread of
COVID-19 [7]. Current guidelines recommend
that these patients postpone their Hajj journey
until the pandemic situation abates because of
their higher susceptibility for respiratory infec-
tions [10]. Poor self-management is the leading
risk factor for diabetes-related complications in
over 94.5% of cases and is regarded as a primary
cause of morbidity and mortality in patients

with DM [11]. It has been reportede that only
38% of patients with DM embarking on the Hajj
journey engaged in regular blood glucose level
monitoring [4]. The diabetes-related complica-
tions which can arise during the Hajj journey
are discussed in the following sections.

Infectious Diseases

In the setting of the COVID-19 pandemic, reli-
gious gatherings at Mecca are potential expo-
sure settings that could facilitate the spread of
the disease to Hajjis [12]. This perception is
supported by studies that identified the crow-
ded conditions of the Hajj as hotspots for
transmitting antibiotic-resistant infections and
pulmonary infections, which emphasises that
this setting could also serve as a hotspot for the
spread of COVID-19 [12]. In previous outbreaks
of severe acute respiratory syndrome (SARS) and
Middle East respiratory syndrome (MERS), Hajj
pilgrims were found to show poor compliance
with preventive protocols because of their
inclination to fulfill religious commitments
[13, 14]. Patients with DM are at a greater risk of
developing a severe manifestation of COVID-
19, with a resultant higher risk of mortality due
to respiratory complications [7, 12]. Although
the Hajj borders were open from 2 August 2020,
keeping in mind the religious sentiments of a
larger group, patients with DM must completely
avoid Hajj gatherings until the spread of
COVID-19 is contained in their home country
as well as in Saudi Arabia [13, 14]. Post-COVID-
19, safe international travel can be encouraged,
but even then the need for social distancing and
hygiene maintenance must be stressed [13, 14].
Elderly patients must take additional precau-
tions, and those with uncontrolled blood glu-
cose levels or an elevated risk of cardiovascular
complications must not be allowed to travel
unless the situation is regarded to be completely
safe from the pandemic and diabetic points of
view [15, 16]. In addition to COVID-19, infec-
tions due to Salmonella, Campylobacter and
enterohemorrhagic Escherichia coli can be
encountered during Hajj due to the lack of
hygiene in overcrowded mosques and camps
[9]. The risk of contracting any of these
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infections must be taken into careful consider-
ation in the post-COVID period, especially
among older pilgrims [13]. Upper respiratory
tract infections are the most commonly
encountered infections in this age group and
are associated with an increased risk of hyper-
glycaemic complications [6]. A cohort study of
elderly patients at Arafat hospital found that
39.4% of patients had pneumonia and 14.4%
showed exacerbation of asthma and chronic
obstructive pulmonary disease (COPD); among
these patients, 59% required secondary and
tertiary care facilities for the management of
these complications [17]. The conclusion to be
drawn, therefore, is that all necessary vaccina-
tions and evaluations must be completed before
the Hajj journey (Tables 1, 2).

Hyperglycaemia

Hyperglycaemia is a common manifestation
among Hajj pilgrims, primarily due to a lack of/
poor compliance to insulin administration prior
to meals pertaining to irregular meal times
[4, 18]. In a recent cross-sectional study, 27.4%
of Hajjs had a high blood glucose level at the
time of Hajj [19]. Patients with T2DM have a
higher risk of acute complications than those
with type 1 DM (T1DM) [19]. Such high rates of
complications can also be due to over-indul-
gence of high-calorie foods, such as dates and
fried food items during Hajj [4].

Current recommendations are that patients
with DM strictly avoid the Hajj, both from
national and international locations [13]. Post-
pandemic, patients with poor glycaemic con-
trol, history of hypoglycaemia and/or presence
of comorbid conditions must not go on the Hajj
(Fig. 1).

Recommendations to Manage Diabetic
Ketoacidosis and Hyperosmolar State
• In the post-COVID era, when patients with

DM receive their physican’s approval for
embarking on the Hajj, diabetic ketoacidosis
(DKA) can be avoided by promoting suffi-
cient hydration in the patient who generally
is in control of his/her DM [16].

• DKA must be managed on the basis of
routine clinical recommendations.

• For prevention of DKA, insulin dosage must
be reduced only on a case-by-case basis. If
the dietary requirements of the patient have
not been reduced or they are making the use

Table 1 Vaccinations to be completed before Hajj [40]

Vaccination and
Indication

Dose Time

Yellow fever One

dose

More than 10 days

before the journey. If

already administered

within a 10-year

frame, the

vaccination is still

valid

Meningococcal,

MenACWY vaccine

(meningitis)

Single

dose

More than 10 days

before the Hajj

journey. If already

taken within the time

frame of 5 years, re-

inoculation is not

needed

Poliomyelitis (polio

virus)

Single

dose

Within the previous

12 months and at

least 4 weeks prior to

departure. May also

be administered upon

arrival in Saudi

Arabia

Influenza vaccine,

seasonal influenza

One

dose

Prior to arrival

Dengue fever – Precautionary measures

to avoid infection

from mosquitoes

must be taken

Pneumococcal

conjugate vaccine

(PCV)

(pneumococcal

infections)

One

dose

Must be taken at least

3 years before Hajj
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Table 2 Pre-Hajj educational considerations

Educational considerations Practical applications

Instructions to fellow Hajjis Fellow Hajjis must be instructed to rub liquid containing honey or sugar on the gums of

the patient, if found unconscious or unable to swallow foods

Insulin use and dosage

education

Education regarding the self-administration of insulin and the monitoring of blood

glucose levels

Education regarding proper storage of insulin in high temperatures [42]

Injection techniques for insulin/efficient use of the insulin pump must be reiterated

Patients on pump therapy need to be able to plan infusion site changes in hygienic

environments while performing the rituals

Nutrition-based knowledge Education of the caloric content of common foods available during Haj,j such as dates,

lamb, baklava, basbousa, nuts, etc.

Education regarding the daily calorie consumption during:

Travelling days

Hajj days with intense physical activity

Days with low to moderate activity

Preparing for Hajj Checklist of items to be carried:

Blood glucose monitoring device, band aids and extra batteries for the glucometer along

with sufficient quantity of all medications

Thermally insulated flask for storing insulin in a cool and dry environment or ‘cool

wallets’

Diabetes identification and a copy of the treatment regimen and medical record, which

needs to be carried on the person at all times

Sugary foods and beverages

Masks, umbrella, good-fitting shoes, cotton socks and non-scented hand sanitiser

Preventing hypoglycaemia Education for planning meals and meal time in advance

Carrying a dietary chart prepared prior to Hajj journey keeping in mind the increased

physical activities and temperature changes during Hajj

Sun protection and sufficient hydration (at least 3 L per day and 0.4–0.8 L each hour

during intense physical activity)
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of walking aids, such as wheelchairs, reduc-
ing the dose of insulin is not required during
Hajj [20].

Hypoglycaemia

Due to increased physical activity and non-
compliance with the timing of meals during
Hajj, all patients with DM are at a high risk of
hypoglycaemia [21]. In a recent survey,
approximately 37% of diabetic patients on Hajj
were identified as hypoglycaemic; another 14.9

and 12.5% were reported with symptoms of
hypoglycaemia in the form of fatigue and
headache, respectively [19]. Such patients often
tend to neglect medical care during hypogly-
caemic events as they correlate it with general
tiredness or drowsiness due to Hajj activities
[22]. In terms of dose adjustment, it should be
noted that for patients on insulin treatment,
insulin in Saudi Arabia typically is provided at a
concentration of 100 U/mL, which is different
from the standard concentration of 40 U/mL
available in most countries [23]. Consequently,

Table 2 continued

Educational considerations Practical applications

Managing emergency

hypoglycaemic events

Consume sugar-containing foods:

Beverages

Half a cup of non-diet soda or fruit juice (fresh or bottled)

A cup of sweetened tea or milk

Foods

2 tablespoons of raisins, a candy, 3 glucose tablets of 5 g each

If glucose levels persist to be low or symptoms do not improve within 5 min, the sugar

dosage must be repeated and emergency staff must be informed

Infection prevention Washing hands with non-scented liquid soap and water

Using non-scented hand sanitizer in crowded settings

Eating well-cooked, freshly prepared meals in hygienic conditions whenever possible

Avoiding street foods

Taking sufficient minerals and vitamins as per the dietary plan

Avoiding walking barefoot at all times; use protective socks

Carefully examining the skin and feet for cuts/bruises and injuries; if any should appear,

these must be managed immediately

Practice cough etiquette

Preventing diarrhoea and

dehydration

Protection from the sun and ensuring enough hydration

Ensuring personal hygiene and eating hygienic food. In case of diarrhoea, take sufficient

rest and fluids along with seeking medical help

Avoid eating uncooked foods, such as raw vegetable salads, if you are not sure if they have

been washed well

Wash your hands thoroughly before eating
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if the dose is not adjusted accordingly, over-
dosing can be a risk [23]. High temperatures
(range 37 to 45 �C) during Hajii also increase
insulin absorption, resulting in hypoglycaemia,
which must be accounted for during dose
adjustment [24].

Recommendations to Reduce the Risk
of Hypoglycaemia during Hajj
• Antidiabetic therapies, such as sulfonylureas

(SUs), are associated with a high risk of
hypoglycaemia. It is recommended that the
dosage for the patient be reduced, if
required, during the Hajj journey [25].

• For patients on insulin therapies, there is a
high risk of hypoglycaemia, which can be
avoided by reducing the dosage of insulin
depending on the glycaemic status of the
patient [25].

• For analogue insulins, such as degludec and
glargine, no dose alterations may be
required. However, self-monitoring of blood
glucose levels must be encouraged [25].

• For prandial insulin, the patient must be
advised to avoid taking the dose in case of a
skipped meal due to religious commitments
[9, 25].

• For patients on insulin pump therapy, minor
dose adjustments may be necessary before
their Hajj journey. It is generally recom-
mended to reduce the dosage by approxi-
mately 10% to lower the risk of
hypoglycaemia [9].

Foot Complications

It has been been reported that 13.8% of Hajjis
with DM have an underlying diabetic neuropa-
thy, which which increases the risk for foot
complications, such as wounds [26]. Diabetic
foot ulcers are one of the most common reasons
for Hajjis to seek medical attention, and treat-
ment may consist of surgical management in
critical cases [27]. Blisters are common in 31%
of such pilgrims due to mechanical stress during

Fig. 1 Risk stratification table for persons with diabetes wishing to go on Hajj
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walking [28], while another 25% of the patients
have been reported to have erythema during
the pilgrim rituals [29]. Patients with uncon-
trolled diabetes are at a higher risk of foot
infections when compared with non-diabetics
and patients with their diabetes under control
[19–27]. Patients with DM face developing sev-
ere complications due to compromised states of
immunity, poor wound healing, and the pres-
ence of neuropathy and peripheral vascular
disease [30].

There is also a significant risk of sustaining
foot burns due to the high temperature of the
ground in the summer months (approx. 60 �C),
which later manifests into foot ulcers [27].

Recommendations to Manage Foot Problems
• A good quality non-scented moisturiser

should be recommended to the patient for
use twice daily to prevent cracks and fissures
during walking [28].

• Daily foot inspection must be performed and
dipping feet in hot water must be strictly
avoided [30].

• For travelling from one pilgrimage location
to another, which can range from 5 to 15
km, the use of motorised vehicles or wheel-
chairs is recommended [30].

• For activities within mosques, padded socks
must be used in areas where shoes are
prohibited; walking barefoot should be pro-
hibited [31].

• For pilgrim activities that necessitate walk-
ing, light-weighted, softly padded shoes with
padding at the heel and ball of the foot
should be preferred. These shoes should be
flexible enough to reduce the impact of the
foot meeting the ground [31].

• Patients should be advised to dry their feet
with cotton towels after performing wudu
[11].

• Patients should be educated on signs of
inflammation and infection and on starting
on prophylactic antibiotics to prevent pro-
gression to a state of irreversible tissue
damage in suspected cases. Patients must be
advised to seek medical help as soon as
possible [31].

• In case of foot blisters, the feet should be
kept dry and proper foot hygiene measures
should be taken to prevent infection [27–30].

• Infected blisters must be immediately
assessed by medical professionals at Mecca.

Renal and Cardiovascular Complications

There is a high risk of renal diseases among
diabetic patients performing the rituals of Hajj
due to high levels of dehydration during the
summer months, which affects renal function
[27]. Hajjis tend to avoid drinking adequate
amounts of fluid due to fear of polyuria during
travel. Cardiovascular disease has been found to
be most common cause of admission to inten-
sive care units during Hajj [32]. Cardiovascular
diseases occur due to physical and emotional
exertion during Hajj and are manifested as chest
pain, shortness of breath and palpitations [32].

Recommendations to Manage Renal
and Cardiovascular Complications
• Patients with a positive history of cardio-

vascular complications must be strongly
advised against the Hajj journey, especially
in these times of the COVID-19 pandemic
[33].

• To reduce the manifestation of cardiovascu-
lar complications during Hajj, it is essential
to manage hypoglycaemia and limit physical
exertion, especially in patients who are con-
sidered to be at risk, such as the elderly.
Sudden physical activity in these patients
can trigger cardiovascular events and must
be advised against [32]. It is recommended
that the dosage of diuretics be reduced in
patients with DM who undertake the Hajj
journey in order to minimise the risk of
hyperglycaemia and DKA and aggrevate co-
existing kidney disorders [34].

• Nausea and vomiting must be immediately
managed in patients with chronic kidney
disease to prevent dehydration. Intravenous
fluid can be administered in cases of dehy-
dration for reducing the deterioration of
renal function [35].

• All medications must be carefully planned to
rule out the risk of any effects on renal or
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cardiovascular function. The dosage of
diuretics may also need to be adjusted in
accordance with the (high) temperatures at
Hajj locations [35].

• Blood pressure must under control before
beginning the Hajj journey, and both blood
pressure and blood glucose levels must be
regularly monitored [32].

Eye Disease

Individuals with diabetes are at a greater risk of
eye diseases because of the possibility of
microvascular complications [36]. Among Hajj
pilgrims with DM, 23.8% were found to have
diabetic retinopathy [26]. This patient groups
was at a greater risk of falls and injuries due to
these visual disturbances [26].

Recommendations to Prevent Eye Disease
• It is advisable for patients with eye disease to

use walking and visual aids to prevent falls
while performing Hajj rituals. It is also rec-
ommended that protective eyewear be pre-
scribed to retinopathy patients during Hajj
[36].

• All patients must be asked to avoid touching
their eyes, especially among large gather-
ings/in public places to avoid infections.

• Eye lubricants and anti-vascular endothelial
growth factor therapies are recommended
for patients with diagnosed retinopathy [37].

PRE-HAJJ MANAGEMENT

Pre-Hajj Health Education

The COVID-19 era must be regarded as the pre-
Hajj period for patients with DM, during which
time the need for regular self-monitoring can be
emphasised through patient education. Similar
to the pre-Ramadan health evaluation, an
assessment must be made of the health status of
a patient with DM with the aim to determine
his/her fitness for the Hajj journey [22]. Capil-
lary glucose monitoring is recommended over
continuous blood glucose monitoring during

Hajj because of the higher rate of patient com-
pliance to the former [22].

Planning and Investigations Before Hajj

Patients should undergo a complete clinical
evaluation, including a thorough foot exami-
nation, renal and cardiovascular profile in their
pre-Hajj medical assessment which should take
place at least 2–3 months prior to Hajj [26].
Blood glucose levels of the patient, including
fasting and post-prandial glucose levels, and
glycated hemoglobin (HbA1c) levels must be
closely monitored before their Hajj journey [9].
It is important to identify patients with existing
microvascular/macrovascular complications
and other comorbid conditions [27]. A cardiac
evaluation with electrocardiogram should be
performed in all patients with cardiovascular
risk factors, and if any risk factors are found, the
patient must be advised to avoid Hajj [32]. A
two-dimensional echo and stress test should be
performed when there is suspicion of coronary
artery disease [32]. HbA1c levels of around 7%
are indicative of a low risk category (Fig. 1), and
these patients can be approved for the Hajj
journey.

Educational Regimen Prior to Hajj

• Patients must be educated about the use of
the glucometer and dipstick for assessing
blood glucose levels and ketone bodies in the
urine. For blood glucose levels[15 mmol/L,
testing for ketone bodies must be recom-
mended [4].

• Blood glucose levels must be monitored as
per standard of care, especially before Ihram;
based on these results, the dosage of insulin
must be adjusted.

• Patients must be educated in how to prick
themselves for glucose monitoring during
Ihram and must not refrain from self-testing
[38].

• Patients with well-managed DM may be
advised to slightly reduce their insulin
dosage by 10–20% owing to prolonged hours
of physical activity during the pilgrimage
[21]. Patients who are relatively inactive in
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their current daily routines may require a
further reduction in their doses of insulin
[39].

Risk Stratification Scale for Hajj

Other vaccines that must be taken include those
for hepatitis A, B, and Bacillus Calmette-Guerin
for the prevention of hepatitis and tuberculosis
infections, which are common in Saudi Arabia
[40]. Since no approved vaccination is currently
available against the COVID-19, patients with
DM should avoid making the Hajj journey until
the pandemic has passed [14].

MANAGEMENT DURING HAJJ

During Hajj, the self-management practices of
patients with DM must be sufficiently pro-
moted, such as by physician follow-up remin-
ders and initiation of early management
adaptations, as shown in Fig. 2.

Dietary Considerations During Hajj

• Regular meals must be encouraged in
patients as well as between-meal snacks. In
case of irregular meals, patients can be
advised to consume nuts, fruits and dairy
products, which are readily available at
Mecca [41]. They must be instructed to avoid
sugary drinks unless responding to
hypoglycaemia.

Fig. 2 Summary of recommendations for patients with diabetes mellitus undertaking Hajj
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• Eating one to two dates, which are easily
available at pilgrim locations, or a high
carbohydrate drink/meal is recommended
in response to symptoms of hypoglycaemia
or in situations where a meal is skipped or
delayed [41]. Before Tawaf and Sai, it is
advisable to consume complex carbohy-
drates and dates, if required, because they
can be carried inside the mosque [24].

• Tight glycaemic control must not be
attempted during Hajj journey because
hyperglycaemia has less severe consequences
than hypoglycaemia during Hajj, with the
latter having the potential to be fatal [24].

Adjustment of Medications During Hajj

Patients with DM must be advised to increase
their activity in a graded manner over a period
of 6–8 weeks, especially walking, in order that
they can cope with the physical rigors of Hajj
and that their medication dosages can be better
matched to their blood glucose levels. The fol-
lowing recommendations are made with respect
to medication adjustment.

Persons with T1DM and Those on Intensive
Insulin Therapy
• A combination of basal (glargine, detemir or

degludec) and rapid-acting insulin analogues
(lispro, aspart and glulisine) can be selected
during Hajj since these are associated with a
lower risk of hypoglycaemia in comparison
with premixed insulins or co-formulations
[9, 42]. Fiasp can also be used.

• The dosage of short- and intermediate-acting
insulin may be reduced by 20% before and
during prolonged walking routes [21].

• For patients with T1DM, insulin pump ther-
apy may be preferred for optimising gly-
caemic control during Hajj, as this therapy
allows for flexibility during meals and min-
imises the risk of hypoglycaemia [43].

• Patients must be advised to also pack
injectable insulin in order to facilitate the
switch to basal bolus regimen in case of
pump failure [42, 43].

Persons on Basal Insulin
• Adjustment may be required with basal

insulin depending on physical activity pat-
terns. A combination of basal insulin and
glucagon-like peptide 1 receptor agonist
(GLP-1 RA) can be prescribed for preventing
hypoglycaemia [44].

• This combination has shown superior out-
comes in terms of hypoglycaemic prevention
when compared with other therapies [44].

Persons on Pre-Mixed Regimens
• Insulin analogues, such as insulin degludec

and insulin aspart, are superior medications
for the management of unexpected blood
glucose changes due to erratic dietary pat-
terns during Hajj, and thus are preferred [45].

Persons Using SUs
• For patients using SUs, more frequent mon-

itoring of blood glucose levels is recom-
mended because of a higher risk for
hypoglycaemia [46].

• A decrease in the dosage of SU before and
during long walking hours may be facilitated
based on the patient’s profile [21, 25].

• The dosage of SU may be adjusted, particu-
larly for elderly patients and for those with
renal impairment [25].

Persons on Other Oral Anti-Hyperglycaemic
Drugs
• Metformin is associated with low rates of

hypoglycaemia when compared with other
oral therapies and is thus preferred during
Hajj as long as it is well tolerated by the
patient and the glomerular filtration rate is[
30 mL/min/1.73 m2 [47].

• In the absence of contraindications, sodium-
glucose co-transporter-2 SGLT2 inhibitors
can be used in combination with metformin
to further reduce the risk of hypoglycaemia
[44].

Persons on SGLT2 Inhibitors
The risk of hypoglycaemia is lower with the use
of SGLT2 inhibitors and thus these medications
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are preferred during Hajj among patients with
preserved renal function and/or patients not at
incipient risk for peripheral vascular disease,
lower limb amputation or limb-threatening
ischemia [44]. However, these patients should
be counselled to drink adequate amounts of
water to cover for fluid loss due to perspiration
and diuresis [48]. In view of the risk of dehy-
dration and hypotension, the antihypertensive
medications of these patients must also be
adjusted [32].

If signs of dehydration, such as orthostatic
hypotension (dizziness, fainting, lightheaded-
ness or weakness) develop, resting and rehy-
dration must be starting immediately. Increased
frequency of blood sugar monitoring may be
necessary in these cases to rule out hypogly-
caemia [49].

Other Considerations for Diabetic
Management During Hajj

• Patient should be aware of contact details of
dedicated local health facilities in different
places during the journey of Hajj. Emergency
contact details of the treating physician
should be provided in the kit so that the
treatment course of the patient is mutually
discussed with the medical team in Saudi
Arabia [50]. While being in contact with the
medical team, relevant details of treatment
management and documentation should be
requested, which will assist in post-Hajj
management.

• There were eight hospitals and 93 clinics set
up in the holy sites during Hajj 2019, with
30,000 doctors and nurses [50]. In addition,
there was also a translational programme
which allowed patients to communicate
more easily at the sites of Hajj pilgrim.
However, due to a lack of awareness, patients
often self-medicate, resulting in worsening
of their health outcomes. Wearing a ‘‘Dia-
betes Band’’ at all time during the Hajj would
potentially help other pilgrims and health-
care professionals to better understand the
situation in the case of an emergency. Thus,
the wearing of such a Diabetes Band must be
highly encouraged among patients, even

those who are performing Hajj for the
second time [51].

Sick Day Guidelines

• The patients must not forget to take insulin
and/or other diabetic medicines; dose alter-
ation may be required in some cases with
perceived variations in physical activity [9].

• Blood glucose levels need to be monitored
more frequently. Patients must be advised
that if these levels rise above 15 mmol/L,
there is a need to test for urine ketones,
which can be done with the help of a urine
dipstick [4].

• If patients feel unwell while using SGLT-2
inhibitors, they must be advised to stop
taking the drug and seek emergency medical
care [42].

• In case of any kind of sickness/infection/di-
arrhoea, it is essential to stay hydrated,
consume plenty of non-sweetened drinks
and consume small, frequent meals [48].

• Frequent snacking and replacing/supple-
menting meals with carbohydrate-contain-
ing beverages should take place in the case of
loss of appetite/uneasiness [42].

• If the patient faces difficulty in eating/drink-
ing/swallowing, immediate medical assis-
tance must be advised [50].

POST-HAJJ MANAGEMENT

Regular Follow-up and Diabetic
Management

• Patients must be followed up after successful
completion of Hajj and a history of their
diabetes care and health-related experiences
during pilgrimage must be obtained by the
physician [51].

• Patients should undergo a complete clinical
and biochemical evaluation, including
examination of their feet. The blood glucose
levels need to be monitored for medication
adjustment as per their current blood glu-
cose levels [42]. Most of these adjustments
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are to be carried out 10–14 days after arrival
in the home countries so that there is a more
accurate reflection of the metabolic milieu.
Most patients require an increase in antidi-
abetic medication to match the reduced
physical activity, more optimal environment
and increased dietary consumption [45].

Patients with micro/macro vascular compli-
cations need additional evaluations, such as
retinal examination, which must be appropri-
ately scheduled with an ophthalmologist [37].

CONCLUSION

Overall, patients with DM need to be carefully
managed before, after and during their Hajj
journey in order to prevent severe hypogly-
caemia, hyperglycaemia and/or foot complica-
tions arising from the change in their activity
levels and unfamiliarity of the surroundings.
Good planning and pre-travel consultation with
clinicians increase the odds of having a safe Hajj
pilgrimage without major health consequences.
The major objective of pre-Hajj planning is to
achieve good control of the diabetes and to
avoid any complications during the perfor-
mance of Hajj. During Hajj, the insulin dosage
of selected patients may need to be reduced to
prevent hypoglycaemia. This treatment adjust-
ment needs to be made on the basis of other
comorbid conditions, such as renal/cardiovas-
cular disorders. Patients must be encouraged to
undergo regular self-monitoring and comply
with their treatment schedule as well as the
prescribed dietary routine. A Diabetes Band and
prescription information must be worn by/car-
ried on the person at all times for timely man-
agement in the city of Mecca. Once the Hajj is
completed and the patient has returned home,
biochemical evaluation, foot examination and
treatment adjustment must once again be made
in accordance with the (resumed) daily lifestyle.

ACKNOWLEDGEMENTS

Funding. No funding or sponsorship was
received for this study or publication of this
article.

Medical Writing Assistance. The authors
acknowledge Punit Srivastava and Garvita Arora
of Mediception Science Pvt Ltd. for providing
writing assistance. Funding for this assistance
was provided by Torrent Pharma India.

Authorship. All the named authors meet the
International Committee of Medical Journal
Editors (ICMJE) criteria for authorship of this
manuscript, and take the responsibility for the
integrity of the work and have given the final
approval for the version to be published.

Disclosure. Shehla Shaikh, Hamid Ashraf,
Khalid Shaikh, Hinde Iraqi, Maimouna Ndour
Mbaye, Amadou Kake, Gaman Mohammaed,
Shahjada Selim, Mohammad Wali Naseri, Imran
Syed, Jamil Abdul Kadir Said, S Abbas Raza,
Hidayat Kassim, Hasan Aydin, Ali Latheef,
Mehjabeen Beebeejaun, Andrew E. U. Loko and
Sonak D. Pastakia have nothing to disclose.
Sanjay Kalra is a member of the journal’s Edi-
torial Board.

Compliance with Ethic Guidelines. This
article is based on previously conducted studies
and does not contain any studies with human
participants or animals performed by any of the
authors.

Open Access. This article is licensed under a
Creative Commons Attribution-NonCommer-
cial 4.0 International License, which permits
any non-commercial use, sharing, adaptation,
distribution and reproduction in any medium
or format, as long as you give appropriate credit
to the original author(s) and the source, provide
a link to the Creative Commons licence, and
indicate if changes were made. The images or
other third party material in this article are
included in the article’s Creative Commons
licence, unless indicated otherwise in a credit
line to the material. If material is not included

Diabetes Ther (2020) 11:2829–2844 2841



in the article’s Creative Commons licence and
your intended use is not permitted by statutory
regulation or exceeds the permitted use, you
will need to obtain permission directly from the
copyright holder. To view a copy of this licence,
visit http://creativecommons.org/licenses/by-
nc/4.0/.

REFERENCES

1. Saeedi P, Petersohn I, Salpea P, et al. Global and
regional diabetes prevalence estimates for 2019 and
projections for 2030 and 2045: results from the
International Diabetes Federation Diabetes Atlas.
Diabetes Res Clin Pract. 2019;157:107843.

2. Huang Y, Rocha J Fernandes, Karuranga S, et al.
Diabetes prevalence in Middle East and North
Africa region (Estimates for 2017 and 2045). Pre-
sented at the IDF Congress 2017. Poster number
p-0749. 2017.

3. Jabbar A. Epidemiology of diabetes and Ramadan
fasting. 2018. https://www.daralliance.org/
daralliance/wp-content/uploads/2018/01/IDF-DAR-
Practical-Guidelines_15-April-2016_low_2.pdf.

4. Alsafadi H, Goodwin W, Syed A. Diabetes care
during Hajj. Clin Med (Lond). 2011;11(3):218–21.
https://doi.org/10.7861/clinmedicine.11-3-218.

5. Visser H, Lettinga KD, Siegert CE. Gezondheid-
srisico’s en adviezen voor hadjpelgrims [Health
risks and advice for Hajj pilgrims]. Ned Tijdschr
Geneeskd. 2011;155(42):A3962.

6. Shujaa A, Alhamid S. Health response to Hajj mass
gathering from emergency perspective, narrative
review. Turk J Emerg Med. 2016;15(4):172–6.
https://doi.org/10.1016/j.tjem.2015.02.001.

7. Ebrahim SH, Memish ZA. COVID-19–the role of
mass gatherings. Travel Med Infect Dis. 2020;34:
101617.

8. Yamin M. Managing crowds with technology: cases
of Hajj and Kumbh Mela. Int J Inf Technol.
2019;11(2):229–37. https://doi.org/10.1007/
s41870-018-0266-1.

9. Ibrahim M, Abdelaziz SI, Abu Almagd M, et al.
Recommendations for management of diabetes and
its complications during Hajj (Muslim pilgrimage).
BMJ Open Diabetes Res Care. 2018;6(1):e000574.
https://doi.org/10.1136/bmjdrc-2018-000574.

10. Ahmed QA, Memish ZA. The cancellation of mass
gatherings (MGs)? Decision making in the time of
COVID-19. Travel Med Infect Dis. 2020;14:101631.

11. Algeffari M. Diabetes and Hajj pilgrims: a narrative
review of literature. J Pak Med Assoc. 2019;69(6):
879–84.

12. Mubarak N, Zin CS. Religious tourism and mass
religious gatherings—the potential link in the
spread of COVID-19. Current perspective and
future implications. Travel Med Infect Dis. 2020;36:
101786. https://doi.org/10.1016/j.tmaid.2020.
101786.

13. Hussain A, Bhowmik B, do Valemoreira NC.
COVID-19 and diabetes: knowledge in progress.
Diabetes Res Clin Pract. 2020;162:108142. https://
doi.org/10.1016/j.diabres.2020.108142.

14. Quadri SA. COVID-19 and religious congregations:
Implications for spread of novel pathogens. Int J
Infect Dis. 2020;96:219–21. https://doi.org/10.
1016/j.ijid.2020.05.007.

15. Koenig HG. Ways of protecting religious older
adults from the consequences of COVID-19. Am J
Geriatr Psychiatry. 2020;28(7):776–9. https://doi.
org/10.1016/j.jagp.2020.04.004.

16. Ebrahim SH, Memish ZA. COVID-19: preparing for
superspreader potential among Umrah pilgrims to
Saudi Arabia. Lancet. 2020;395(10227):e48.

17. Al-Ghamdi SM, Akbar HO, Qari YA, et al. Pattern of
admission to hospitals during muslim pilgrimage
(Hajj). Saudi Med J. 2003;24(10):1073–6.

18. Clingingsmith D, Khwaja AI, Kremer M. Estimating
the impact of the Hajj: religion and tolerance in
Islam’s global gathering. Q J Econ. 2009;124(3):
1133–70.

19. Khogeer Z, Alnifaee R, Alyamani S, et al. Acute
complications of diabetes among pilgrims during
Hajj 2017: a brief report. Diabetes Ther. 2020;11(3):
747–51.

20. Al-Arouj M, Assaad-Khalil S, Buse J, et al. Recom-
mendations for management of diabetes during
Ramadan: update 2010. Diabetes Care. 2010;33(8):
1895–902.

21. Siavash M, Haghighi S. Recommendations for
patients with diabetes mellitus during Hajj pil-
grimage. J Res Med Sci. 2012;17(10):988–9.

22. Zainudin SB, Ang DY, Soh AW. Knowledge of dia-
betes mellitus and safe practices during Ramadan
fasting among Muslim patients with diabetes mel-
litus in Singapore. Singapore Med J. 2017;58(5):
246–52. https://doi.org/10.11622/smedj.2016085.

2842 Diabetes Ther (2020) 11:2829–2844

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.daralliance.org/daralliance/wp-content/uploads/2018/01/IDF-DAR-Practical-Guidelines_15-April-2016_low_2.pdf
https://www.daralliance.org/daralliance/wp-content/uploads/2018/01/IDF-DAR-Practical-Guidelines_15-April-2016_low_2.pdf
https://www.daralliance.org/daralliance/wp-content/uploads/2018/01/IDF-DAR-Practical-Guidelines_15-April-2016_low_2.pdf
https://doi.org/10.7861/clinmedicine.11-3-218
https://doi.org/10.1016/j.tjem.2015.02.001
https://doi.org/10.1007/s41870-018-0266-1
https://doi.org/10.1007/s41870-018-0266-1
https://doi.org/10.1136/bmjdrc-2018-000574
https://doi.org/10.1016/j.tmaid.2020.101786
https://doi.org/10.1016/j.tmaid.2020.101786
https://doi.org/10.1016/j.diabres.2020.108142
https://doi.org/10.1016/j.diabres.2020.108142
https://doi.org/10.1016/j.ijid.2020.05.007
https://doi.org/10.1016/j.ijid.2020.05.007
https://doi.org/10.1016/j.jagp.2020.04.004
https://doi.org/10.1016/j.jagp.2020.04.004
https://doi.org/10.11622/smedj.2016085


23. Beshyah S, Sherif I. Care for people with diabetes
during the moslem pilgrimage (Haj) an overview.
Libyan J Med. 2008;3(1):39–41. https://doi.org/10.
4176/071211.

24. Khan SA, Bhat AR, Khan LA. Hypoglycaemia in
diabetics during Hajj. Saudi Med J. 2002;23(12):
1548.

25. Grajower MM, Horne BD. Clinical management of
intermittent fasting in patients with diabetes mel-
litus. Nutrients. 2019;11(4):873.

26. Lahoussaine A, Eljadi H, Elhadri S, Baizr H. Clinical
characteristics and diabetes complications among
Moroccan diabetic pilgrims. Endocrinol Metab Int
J. 2018;6(5):349–51.

27. Aldossari M, Aljoudi A, Celentano D. Health issues
in the Hajj pilgrimage: a literature review. East
Mediterr Health J. 2019;25(10):744–53. https://doi.
org/10.26719/2019.25.10.744.

28. Sridhar S, Benkouiten S, Belhouchat K, et al. Foot
ailments during Hajj: a short report. J Epidemiol
Global Health. 2015;5(3):291–4.

29. Alfelali M, Barasheed O, Alshehri J, et al. Foot
injuries among Hajj pilgrims with and without
diabetes mellitus: implications for infection man-
agement. Infect Disord Drug Targets. 2014;14(2):
140–7 .

30. Iraj B, Khorvash F, Ebneshahidi A, et al. Prevention
of diabetic foot ulcer. Int J Prev Med. 2013;4(3):
373–6.

31. Otter SJ, Rome K, Ihaka B, et al. Protective socks for
people with diabetes: a systematic review and nar-
rative analysis. J Foot Ankle Res. 2015;8:9. https://
doi.org/10.1186/s13047-015-0068-7.

32. Al Shimemeri A. Cardiovascular disease in Hajj
pilgrims. J Saudi Heart Assoc. 2012;24(2):123–7.
https://doi.org/10.1016/j.jsha.2012.02.004.

33. Mela K, Jyothi M, Ijtema B, Nazarene B, Ijtema RT.
Religious tourism and mass religious gatherings—
the potential link in the spread of COVID-19. Cur-
rent perspective and future implications. Travel
Med Infect Dis. 2020;36:101786.

34. Rehman A, Setter SM, Vue MH. Drug-induced glu-
cose alterations part 2: drug-induced hypergly-
caemia. Diabet Spect. 2011;24(4):234–8.

35. Buscemi S, Nicolucci A, Lucisano G, et al. Impact of
chronic diuretic treatment on glucose homeostasis.
Diabetol Metab Syndr. 2013;5(1):80. https://doi.
org/10.1186/1758-5996-5-80.

36. Nentwich MM, Ulbig MW. Diabetic retinopathy—
ocular complications of diabetes mellitus. World J
Diabetes. 2015;6(3):489–99. https://doi.org/10.
4239/wjd.v6.i3.489.

37. Zhao Y, Singh RP. The role of anti-vascular
endothelial growth factor (anti-VEGF) in the man-
agement of proliferative diabetic retinopathy.
Drugs Context. 2018;7:212532.

38. Gupta A. Culturally-sensitive health education for
muslims with diabetes. Br J Gen Pract.
2015;65(638):475. https://doi.org/10.3399/
bjgp15X686593.

39. Beals JM, DeFelippis MR, Paavola CD, et al. Insulin.
In: Daan JA, Crommelin RD, Sindelar BM, editors
Pharmaceutical biotechnology. Fundamentals and
applications, third edition. Cham: Springer; 2019.
p. 403–427.

40. Al Molaiki MA, Al Rasheed MM. Vaccinations in
Hajj. Glob J Pharm Pharmaceut Sci. 2018;4(4):
555642.

41. Futa, B. Diabetes management for a healthy and
safe Hajj. Saudi Diabetes & Endocrine Association.
2016. https://d-net.idf.org/en/library/414-diabetes-
management-for-a-healthy-and-safe-hajj.html.

42. Tamizifar B, Rismankarzadeh M. Recommendations
for patients with diabetes mellitus during Hajj pil-
grimage. J Res Med Sci. 2012;17(12):1195.

43. Reidy C, Bracher M, Foster C, Vassilev I, Rogers A.
The process of incorporating insulin pumps into
the everyday lives of people with type 1 diabetes: a
critical interpretive synthesis. Health Expect.
2018;21(4):714–29. https://doi.org/10.1111/hex.
12666.

44. Bajaj HS, Venn K, Ye C, et al. Lowest glucose vari-
ability and hypoglycaemia are observed with the
combination of a GLP-1 receptor agonist and basal
insulin (VARIATION Study). Diabetes Care.
2017;40(2):194–200.

45. Kalra S, Czupryniak L, Kilov G, et al. Expert opin-
ion: patient selection for premixed insulin formu-
lations in diabetes care. Diabetes Ther. 2018;9(6):
2185–99. https://doi.org/10.1007/s13300-018-
0521-2.

46. Ahmed MH, Husain NE, Elmadhoun WM, et al.
Diabetes and Ramadan: a concise and practical
update. J Family Med Prim Care. 2017;6(1):11–8.
https://doi.org/10.4103/2249-4863.214964.

47. Qian D, Zhang T, Zheng P, et al. Comparison of oral
antidiabetic drugs as add-on treatments in patients
with type 2 diabetes uncontrolled on metformin: a
network meta-analysis. Diabetes Ther. 2018;9(5):

Diabetes Ther (2020) 11:2829–2844 2843

https://doi.org/10.4176/071211
https://doi.org/10.4176/071211
https://doi.org/10.26719/2019.25.10.744
https://doi.org/10.26719/2019.25.10.744
https://doi.org/10.1186/s13047-015-0068-7
https://doi.org/10.1186/s13047-015-0068-7
https://doi.org/10.1016/j.jsha.2012.02.004
https://doi.org/10.1186/1758-5996-5-80
https://doi.org/10.1186/1758-5996-5-80
https://doi.org/10.4239/wjd.v6.i3.489
https://doi.org/10.4239/wjd.v6.i3.489
https://doi.org/10.3399/bjgp15X686593
https://doi.org/10.3399/bjgp15X686593
https://d-net.idf.org/en/library/414-diabetes-management-for-a-healthy-and-safe-hajj.html
https://d-net.idf.org/en/library/414-diabetes-management-for-a-healthy-and-safe-hajj.html
https://doi.org/10.1111/hex.12666
https://doi.org/10.1111/hex.12666
https://doi.org/10.1007/s13300-018-0521-2
https://doi.org/10.1007/s13300-018-0521-2
https://doi.org/10.4103/2249-4863.214964


1945–58. https://doi.org/10.1007/s13300-018-
0482-5.

48. Eid YM, Sahmoud SI, Abdelsalam MM, Eichorst B.
Empowerment-based diabetes self-management
education to maintain glycaemic targets during
ramadan fasting in people with diabetes who are on
conventional insulin: a feasibility study. Diabetes
Spectr. 2017;30(1):36–42. https://doi.org/10.2337/
ds15-0058.

49. Hasan G, Moabber H, Alyamani A, Sayeed A, Altatar
F. Study on risk factors (predisposing factors) for

poor diabetes control during Hajj (1436/2015) in
people with diabetes. Pak J Med Sci. 2016;32(5):
1092.

50. Ministry of Hajj and Umarah. Hajj regulations.
https://www.haj.gov.sa/en. Accessed 17 July 2020.

51. Alakkas Z, Yousef A, Alswat KA. The association of
previous Hajj performance on the diabetes prepa-
ration during the Hajj season. Int J Clin Endocrinol
Metab. 2015;1(1):001–6.

2844 Diabetes Ther (2020) 11:2829–2844

https://doi.org/10.1007/s13300-018-0482-5
https://doi.org/10.1007/s13300-018-0482-5
https://doi.org/10.2337/ds15-0058
https://doi.org/10.2337/ds15-0058
https://www.haj.gov.sa/en

	Diabetes Care During Hajj
	Abstract
	Digital Features
	Introduction
	Epidemiology of Diabetes Mellitus
	Religious Commitments of Hajj

	Challenges for Patients with DM During Hajj
	Infectious Diseases
	Hyperglycaemia
	Recommendations to Manage Diabetic Ketoacidosis and Hyperosmolar State

	Hypoglycaemia
	Recommendations to Reduce the Risk of Hypoglycaemia during Hajj

	Foot Complications
	Recommendations to Manage Foot Problems

	Renal and Cardiovascular Complications
	Recommendations to Manage Renal and Cardiovascular Complications

	Eye Disease
	Recommendations to Prevent Eye Disease


	Pre-Hajj Management
	Pre-Hajj Health Education
	Planning and Investigations Before Hajj
	Educational Regimen Prior to Hajj
	Risk Stratification Scale for Hajj

	Management During Hajj
	Dietary Considerations During Hajj
	Adjustment of Medications During Hajj
	Persons with T1DM and Those on Intensive Insulin Therapy
	Persons on Basal Insulin
	Persons on Pre-Mixed Regimens
	Persons Using SUs
	Persons on Other Oral Anti-Hyperglycaemic Drugs
	Persons on SGLT2 Inhibitors

	Other Considerations for Diabetic Management During Hajj
	Sick Day Guidelines

	Post-Hajj Management
	Regular Follow-up and Diabetic Management

	Conclusion
	Acknowledgements
	References




