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Objectives: The DAR Global survey of Ramadan-fasting during the COVID-19 pandemic

aimed to describe the characteristics and care in participants with type 2 diabetes (T2D)

with a specific comparison between those <65 years and �65 years.

Methods: Participants were consented to answer a physician-administered questionnaire

following Ramadan 2020. Impact of COVID-19 on the decision of fasting, intentions to fast

and duration of Ramadan and Shawal fasting, hypoglycaemia and hyperglycaemia events
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were assessed. Specific analysis comparing age categories of <65 years and �65 years were

performed.

Results: Among the 5865 participants, 22.5% were �65 years old. Concern for COVID-19

affected fasting decision for 7.6% (�65 years) vs 5.4% (<65 years). More participants

�65 years old did not fast (28.8% vs 12.7%, <65 years). Of the 83.6%, participants fulfilling

Ramadan-fasting, 94.8% fasted �15 days and 12.6% had to break fast due to diabetes-

related illness. The average number of days fasting within and post-Ramadan were 27

and 6 days respectively, regardless of age. Hypoglycaemia and hyperglycaemia occurred

in 15.7% and 16.3% of participants respectively, with 6.5% and 7.4% requiring hospital care

respectively. SMBG was performed in 73.8% of participants and 43.5% received Ramadan-

focused education.

Conclusion: During the COVID-19 pandemic, universally high rates of Ramadan-fasting

were observed regardless of fasting risk level. Glycemic complications occurred frequently

with older adults requiring higher rates of acute hospital care. Risk stratification is essen-

tial followed by pre-Ramadan interventions, Ramadan-focused diabetes education and

self-monitoring to reduce and prevent complications, with particular emphasis in older

adults.
� 2021 Elsevier B.V. All rights reserved.
1. Introduction

The number of Muslims around the world is projected to be

1.9 billion in 2020, which is 24.9% of the global population

with an estimated 463 million adults living with diabetes in

2019, of which almost one third, an estimated 150 million

are Muslims [1,2]. Even though fasting is exempted for Mus-

lims with serious health issues including diabetes, a high pro-

portion of Muslims with T2D choose to fast during Ramadan.

Up to 79% of Muslims with diabetes fast for at least 15 days

during Ramadan [3,4]. Ramadan 2020 occurred during the glo-

bal COVID-19 pandemic which potentially can pose many

challenges for people fasting with diabetes. Fasting may

increase the risk of complications such as acute glycaemic

events; hypoglycemia, hyperglycemia and diabetic ketoacido-

sis as well as dehydration, and thrombosis [5], which may be

exacerbated by concurrent COVID-19 infection. Well estab-

lished guidelines have recommended that physicians perform

risk stratification of patients intending to fast during Rama-

dan based on status of glycaemic control, hypoglycaemia risk,

glycaemic lowering medications, diabetes related complica-

tions and comorbidities. Individuals in the high and very high

risk categories for developing complications related to fasting

should be advised against fasting [3,4,6]. The high rates of

fasting observed in previous multi-national and regional

studies indicate that many patients who are considered to

be at high or very high risk of adverse events still fast during

Ramadan [5,7,8].

During Ramadan, there may be a temporary change in life-

style practices which may differ according to geographical

regions and countries. The EPIDIAR study reported that

approximately 50% of participants with diabetes experienced

a change in lifestyle and adjustments in diabetes-related

treatments [5]. The study highlighted the various challenges

for people with diabetes who fast during Ramadan and the

need to improve their diabetes management, by providing

pre-Ramadan structured patient education along with speci-

fic management guidelines for health care providers. Several
guidelines and recommendations for the management of dia-

betes during Ramadan have been developed along with edu-

cational programs [4,9]. Ramadan-focused education can

enable individuals to adjust their lifestyle during Ramadan

to minimise the risk of complications [10,11]. The DAR-

MENA T2DM study conducted during Ramadan 2016 in the

Middle East and North African region reported that 97.4% of

participants performed lifestyle changes during Ramadan

with more than half (60.6%) having had access to education

on diabetes management during Ramadan [8]. To date, there

has been no published data to specifically characterize Rama-

dan fasting among older adults with diabetes. This is an area

of specific concern as older adults have higher rates of

diabetes-related complications and co-morbidities, longer

duration of disease and higher risk to develop the specific

complications known to occur during Ramadan fasting such

as hypoglycaemia, hyperglycaemia, dehydration and

thrombosis.

This cross-sectional, observational survey currently repre-

sents the largest recent multinational epidemiological analy-

sis of Ramadan fasting among T2D almost two decades after

the EPIDIAR study in 2001 and a decade after the CREED study

in 2010. It will enable us to better understand the current fast-

ing practices among individuals with T2D living in the differ-

ent geographical regions of Asia, Gulf and Middle East, North

Africa and Europe and assess the impact of Ramadan-focused

management guidelines and education initiatives, as well as

newer glycaemic-lowering therapies towards improving

safety outcomes of Ramadan fasting particularly hypogly-

caemia and hyperglycaemia events. The additional analysis

according to age categories will further allow us to appreciate

similarities and differences among individuals <65 years and

those �65 years to indicate specific management issues and

guide specific lifestyle and treatment recommendations in

older individuals with T2D who fast during Ramadan.

The primary objective of this survey is to describe the

characteristics and patterns of care of people with T2D fasting

during and after Ramadan 2020 amidst the COVID-19 global
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pandemic, with a specific comparison between those

<65 years and �65 years.

2. Materials and methods

2.1. Study design

A total of 20 countries with a predominant Muslim population

participated in this cross-sectional survey to assess fasting

practices among people with T2D during Ramadan 2020

(23rd April to 23rd May 2020) amidst the global pandemic of

COVID-19 infection. The participating countries from 5 geo-

graphical regions were as follows; South Asia (Bangladesh,

Pakistan and India), Southeast Asia (Brunei and Malaysia),

Gulf nations (Kingdom of Saudi Arabia (KSA), United Arab

Emirates and Qatar), Middle East (Egypt, Iraq, Jordan, Lebanon

and Palestine) North Africa (Algeria, Cote d’Ivoire, Morocco,

Sudan, Tunisia) and Europe (Turkey and United Kingdom). In

each country, Muslim people with diabetes were invited to

participate in the survey during their routine clinic consulta-

tion in the 10-week post-Ramadan period, between June and

August 2020. These included those being managed in both

community-based and hospital-based diabetes care. Health-

care professionals that included primary care physicians,

physicians and endocrinologists that represented different

levels of diabetes care in each country were selected to partic-

ipate in this study.

The inclusion criteria were Muslim adults with a known

diagnosis of diabetes, attending their routine diabetes clinic

consultation and able to provide informed consent.

2.2. Data collection

Participating physicians from each country were familiarized

and trained on the study questionnaire and administration by

their respective country chief investigators. During the rou-

tine clinic consultation, the attending physician conducted

a guided interview based on a questionnaire about their dis-

ease status and management, fasting practices during and

following Ramadan 2020. The survey included questions to

determine (i) intention to fast during Ramadan: number of

fasting days, occurrence and reasons of breaking fast during

Ramadan (ii) whether the COVID-19 pandemic influenced

decisions to fast, (iii) occurrence of complications of hypo-

glycemia and hyperglycemia during Ramadan fasting and

their related details such as frequency, timing, duration and

need for attendance to emergency department (ED) and hos-

pital admission, (iv) level of Ramadan-focused diabetes edu-

cation and SMBG practices during Ramadan. Hypoglycaemia

was reported based on presence of typical symptoms and

hyperglycaemia was defined as blood glucose >300 mg/L(16.

6 mmol/l). Questions regarding physical activity and dietary

practices were not specifically addressed in this survey.

Information regarding disease status such as duration of

disease, presence of diabetes-related complications and co-

morbidities, status of glycaemic control and current

diabetes-related medications were provided by their

attending doctors from the patient’s records. Specific risk

categorization for Ramadan fasting usually performed at
pre-Ramadan assessment was not assessed as the survey

was administered post-Ramadan. Responses were recorded

either directly into an online questionnaire during the inter-

view or transcribed subsequently from paper-based question-

naire onto the online platform. The survey had the approval

of the local research and ethics authorities in each participat-

ing country, in accordance with local regulations in each

country.

2.3. Statistical analysis

Data were stratified by the overall participants of T2D and age

categories of <65 years and �65 years. Descriptive analyses

were performed to characterize patient demographic and

clinical characteristics and all outcome measures. The data

are presented as mean and standard deviations (SD) for con-

tinuous variables unless mentioned otherwise. Descriptive

categorical data were summarized by number and percentage

of the population. The proportion of participants experienc-

ing hypoglycaemia and hyperglycaemia or any categorical

variable were described in terms of their frequency and per-

centage for each event (the basis of percentage being the

number of participants who provided data). Not all data were

available for all measurements and, therefore, total n values

differ between measurements. Missing data were not

imputed.

Differences in demographic characteristics and clinical

outcomes between participants aged <65 years and

�65 years were tested using Pearson Chi-Squared test for cat-

egorical variables. All applied statistical tests were two-sided,

p-values < 0.05 were considered as statistically significant.

The data were analysed using IBM SPSS Statistics Version 26.

3. Results

3.1. Population demographics and baseline clinical
characteristics

A total of 5865 people with T2D agreed to participate in the

survey with 51.0% female participants and 22.5% aged

�65 years. The countries with the highest numbers of partic-

ipants were Pakistan (15.9%), Egypt (14.0%), KSA (13.1%) and

Malaysia (12.8%) as seen in Supplement. South Asia region

had the highest rate of participants (26.3%) followed by Gulf

region (19.1%), Middle East region (18.8%), South East Asia

(16.1%), North Africa (11.2%) and Europe (8.2%) (Supplement

Table 1a, Fig. 1).

There were few notable differences in characteristics of

participants aged <65 years, compared to those aged

�65 years as seen in Table 2. The mean age of participants

was 55.1 ± 11.83 years with a mean diabetes duration of 10.5

± 7.66 years and more than half (50.7%) of those <65 years

had diabetes for less than a decade whereas one third

(33.6%) of those �65 years had disease for 20 years and more.

With respect to risk stratification based on guidelines [4,6],

fewer participants aged �65 years had HbA1c > 9.0%, 28.5%

(N = 325) vs 33.4% (N = 1362) in < 65 years age category. On

the other hand, it was well evident that complications such

as macrovascular disease and nephropathy, both indicating
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high and very high risk categories, were more frequent in

those aged �65 years as seen in Table 1.

There were lower rates of use of Metformin, SGLT-2 inhibi-

tors and GLP1- receptor agonists in participants �65 years

compared to <65yrs. Insulin use was higher in participants

aged �65 years (53.1%) compared to those <65 years (42.7%).

9.1% for prandial insulin and 32.7% for pre-mixed insulin.

3.2. Intentions and abilities to fast

Of the overall participants, 4906 (83.6%) intended to fast with

no gender difference in the rates of fasting (Table 2). A signif-

icantly higher proportion of those �65 years did not fast,

28.8% vs 12.7% of those <65 years. The decision to fast during

Ramadan varied widely among the countries ranging from

the lowest in Morocco (42.6%) and highest in KSA and Bangla-

desh, 97.1% and 98.1% respectively.

With regards to glucose lowering medications, overall, 79%

of those on insulin, and 88% of those on sulphonylurea

decided to fast during Ramadan 2020. Of those who fasted

in Ramadan, 94.8% were able to complete more than 15 days

of Ramadan fasting with 61.9% able to complete a full month
Table 1 – Baseline sociodemographic and clinical characteristics

Characteristics Overall
n (%)

No of participants, n(%) 5865 (1 0 0)
Male 2858 (48.7)
Female 2978 (51.0)

Mean Age, (years) 55.1 ± 11.83
< 10 years, n(%) 2874 (50.7)
10–19 years, n(%) 1912 (33.8)
�20 years and above, n(%) 879 (15.5)
Mean duration (years) 10.5 ± 7.66

HbA1c
< 7.5%, n(%) 1883 (36.1)
7.5% � 9.0%, n(%) 1652 (31.6)
Above 9.0%, n(%) 1689 (32.3)
Mean (%) 8.4 ± 1.88

Anti-diabetic medications, n(%)
Metformin 4843 (82.6)
Sulphonylurea 2279 (38.9)
Repaglinide 67 (1.1)
Acarbose 94 (1.6)
DPPIV inhibitors 2091 (35.7)
Thiazolidinediones 127 (2.2)
SGLT2- inhibitors 835 (14.2)
GLP1- receptor agonists 161 (2.8)
Insulin
Basal insulin 1625 (27.7)
Prandial insulin 1003 (17.1)
Premixed insulin 910 (15.5)
Insulin pump 2 (0.03)

Co-morbidities, n(%)
Hypertension 2914 (49.7)
Hyperlipidemia 2380 (40.6)
Retinopathy 815 (13.9)
Neuropathy/CKD† 1271 (21.7)
Nephropathy 589 (10.0)
CAD, Stroke 635 (10.8)
Diabetic foot problems 190 (3.2)

HbA1c, Glycated hemoglobin; CAD, Coronary Artery Disease; †CKD, Chro
of fasting (30 days). Greater proportion of those aged

�65 years completed 30 days of fasting, 69.0% vs 60.2% of

those aged <65 years. The average number of days of Rama-

dan fasting in the overall group and in both age categories

was similar at 27 days.

3.3. Impact of COVID-19 on decision to fast

Concern for the ongoing Covid-19 pandemic did not influence

the decision to fast in 91.5% of the overall survey participants,

however significantly more participants �65 years agreed that

it affected their decision to fast, 7.6% vs 5.4% of those

<65 years (P = 0.006) (Table 2).

3.4. Breaking of fast due to diabetes-related illness

Breaking of fast due to diabetes-related illness occurred in

12.5% (n = 613) of the overall survey participants who per-

formed Ramadan fasting, with a significantly higher propor-

tion among those �65 years, 17.0% vs 11.5% in <65 years

(P = 0.000). Among those with a break of fast due to

diabetes-related illness, almost three quarters (71.9%) was
of study population.

<65 years �65 years
n (%) n (%) p-value

4536 (77.5) 1314 (22.5)
2170 (47.9) 688 (52.6) 0.003
2357 (52.1) 621 (47.4)
50.7 ± 9.27 70.3 ± 5.17 0.000
2525 (57.6) 345 (27.1)
1409 (32.2) 500 (39.3) 0.005
449 (10.2) 428 (33.6)
9.1 ± 6.65 15.1 ± 8.95 0.000

1459 (35.8) 421 (37.0) 0.005
1256 (30.8) 393 (34.5)
1362 (33.4) 325 (28.5)
8.4 ± 1.92 8.2 ± 1.74 0.001

3847 (84.8) 996 (75.8) 0.000
1764 (39.2) 515 (39.6)
45 (0.9) 22 (1.7)
71 (1.6) 23 (1.7)
1659 (36.6) 432 (32.9)
94 (2.1) 33 (2.5)
713 (15.7) 122 (9.3)
139 (3.1) 22 (1.7)

1195 (26.3) 430 (32.7)
739 (16.3) 264 (20.1)
665 (14.7) 245 (18.7)
2 (0.04) 0

2038 (45.3) 867 (66.7) 0.000
1747 (38.8) 627 (48.2)
511 (11.4) 302 (23.2)
894 (19.9) 374 (28.8)
357 (7.9) 230 (17.7)
371 (8.2) 263 (20.2)
125 (2.8) 63 (4.8)

nic Kidney Disease includes abnormal eGFR or serum creatinine.



Table 2 – Fasting practices during and after Ramadan.

Fasting Practices Overall <65 years �65 years

n (%) n (%) n (%) p-value

Intention for Ramadan
fasting, n (%) 4906 (83.6) 3958 (87.3) 935 (71.2)
Impact of COVID-19
pandemic on decision to fast, n(%)

No 5359 (91.5) 4163 (91.9) 1182 (90.2)
Yes 346 (5.9) 247 (5.4) 99 (7.6) 0.006
Unsure 151 (2.6) 122 (2.7) 29 (2.2)

Duration of Ramadan fasting, n(%)
1–7 days 128 (2.6) 96 (2.4) 31 (3.4)
8–14 days 123 (2.5) 101 (2.6) 22 (2.4)
15–21 days 267 (5.5) 225 (5.7) 42 (4.6)
22–29 days 1332 (27.5) 1141 (29.1) 188 (20.6)
30 days 3001 (61.9) 2361 (60.2) 631 (69.0)
Mean duration (days) 27.3 + 6.06 27.3 + 5.85 27.1 + 6.86 0.000

Breaking of Ramadan fasting due
to diabetes related illness, n (%) 613 (12.5) 454 (11.5) 158 (17.0) 0.000
Duration of break of Ramadan
fasting, n(%)

1–7 days 359 (71.9%) 276 (75.0%) 81 (62.8%)
8–14 days 60 (12.0%) 44 (12.0%) 16 (12.4%)
15–21 days 42 (8.4%) 26 (7.1%) 16 (12.4%)
22–29 days 22 (4.4%) 16 (4.3%) 6 (4.6%)
30 days 16 (3.2%) 6 (1.6%) 10 (7.7%)
Mean duration (days) 6.89 + 7.49 6.23 + 6.78 8.84 + 9.01 0.003

Intention for Shawal (post)
Ramadan) fasting, n (%) 1271 (26.1) 998 (25.5) 271 (29.2) 0.020
Duration of Shawal fasting

Mean duration (days) 6.15 + 2.68 6.2 + 2.83 6.1 + 2.02 0.592
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for a short duration of 1–7 days, with a mean of 6.9 days.

Greater proportion (24.7%) of participants aged �65 years

experienced break of fasting �15 days during Ramadan com-

pared to those aged <65 years (13%) with a mean duration of

break in fasting of 8.8 ± 9.02 days (�65 years) as compared to

6.2 ± 6.78 (<65 years), respectively (P = 0.003) (Table 2).

3.5. Fasting post Ramadan during Shawal

Voluntary fasting in the weeks after Ramadan was observed

by 26.1% (n = 1271) of the overall participants. This was higher

in �65 years age category (29.2%) compared to those <65 years

(25.5%), though not statistically significant (Table 2).

Of thosewho performed fasting in Shawal, 91.6% (n = 1084)

fasted for 1–7 days and 6.4% (n = 76) fasted for 8–14 days. The

average duration of the voluntary fast post-Ramadan was 6.

2 ± 2.68 days in the overall group and no statistically signifi-

cant difference between both age categories.

3.6. Hypoglycaemia during Ramadan fasting

Among those participants fasting, 15.6% (n = 764) reported

experiencing symptoms of hypoglycaemia during Ramadan.

This was significantly higher among those aged �65 years

(17.4%) compared to those <65 years (15.2%) (p = 0.000). The

mean number of days with hypoglycaemia was 4.6 ± 5.18 days

in those <65 years and 4.8 ± 4.37 days in those �65 years

(P = 0.594) (Table 3).
Hypoglycaemia occurred most frequently between 3 pm

and Maghreb (sunset), in 54.6% of those age <65 years and

46.7% of those �65 years. This was followed by the time range

between mid-day and 3 pm affecting 23.4% (<65 years) and

20.5% (�65 years), respectively. Meanwhile, 14.2% and 21%

of those age <65 years and �65 years, respectively, reported

hypoglycaemia between 9.00am and mid-day. The least fre-

quent timing of symptomatic hypoglycaemia was between

Suhur and 9am, reported by 7.7% (<65 years) and 11.8%

(�65 years), respectively (Supplement Fig. 2).

Breaking fast due to hypoglycaemia was more common

among participants �65 years. In this group, 67.7% had to

break fast compared to 55.4% of those <65 years (p = 0.017).

Among those experiencing hypoglycaemia, 5.5% (n = 42)

attended ED and 1.0% (n = 8) required hospital admission.

This was much higher in the older vs younger age category,

9.9% vs 4.3%, respectively. The most frequent response

(25.9%) to the question addressing actions taken following

hypoglycaemia was to continue the same monitoring and

treatment-related practices with no additional change. This

was more frequent among participants <65 years (30.5%)

compared to those � 65 years (17.1%) (Supplement Table 2a).

3.7. Hyperglycaemia during Ramadan fasting (blood
glucose >16.6 mmol/L, 300 mg/dL)

A total of 796 (16.3%) participants reported hyperglycaemia

during Ramadan. The proportion of participants who experi-



Table 3 – Hypoglyceamia and hyperglycaemia during Ramadan, number of days.

Participants who experienced hypoglycaemia Participants who experienced hyperglycaemia

Overall <65 years �65 years Overall <65 years �65 years

n = 757 n = 595 n = 162 n = 771 n = 507 n = 174
n (%) n (%) n (%) n (%) n (%) n (%)

Incidence rate* 15.6% 15.2% 17.4% 16.3% 19.3% 15.6%
No of days

1–7 days 639 (84.4) 511 (85.9) 128 (79.0) 482 (62.5) 369 (61.8) 113(64.9)
7–14 days 76 (10.0) 49 (8.2) 26 (16.0) 153 (19.8) 120 (20.1) 33 (19.0)
15–21 days 26 (3.4) 19 (3.2) 7 (4.3) 81 (10.5) 64 (10.7) 17 (9.8)
22–29 days 12 (1.6) 11 (1.9) 1 (0.6) 21 (2.7) 17 (2.9) 4 (2.3)
30 days 5 (0.6) 5 (0.8) 0 (0) 34 (4.4) 27 (4.5) 7 (4.0)

*p < 0.005 compared between 2 groups.
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enced hyperglycaemia was higher in those age �65 years

compared to <65 years, 19.3% vs 15.6% (p = 0.006). The mean

number of days with hyperglycaemia were 8.1 ± 7.38 days

and were not different between the two groups.

Majority of participants (79.1%) who experienced hypergly-

caemia did not break fast. About 5.5% (n = 44) of participants

attended ED and 1.9% (n = 15) required hospital admission.

Higher percentage of those �65 years compared to <65 years

needed to get hospital care for hyperglycaemia, (8.4% vs

7.0%) but the difference was not statistically significant

(p = 0.526). The different actions taken by participants in

response to episodes of hyperglycaemia during Ramadan

are detailed in Supplement Table 2a.

3.8. Self- monitoring of blood glucose (SMBG)

The percentage of participants who performed SMBG was

73.8% (n = 4287). Majority of the participants performed SMBG

at the same frequency as before Ramadan. Majority of partic-

ipants performed SMBG less than once weekly (23.6%), fol-

lowed by twice daily (19.6%), 2–4 times weekly (17.5%), once

weekly (16%), once daily (14.6%) and 3–4 times daily (8.8%).

The same pattern was also seen in those participants

<65 years and �65 years. There was no significant difference

in pattern of SMBG in these 2 groups (P > 0.05) (Supplement

Fig. 3).

3.9. Ramadan focused diabetes education

Only 43.5% of participants in this survey received education

on Ramadan fasting with no significant difference between

the two age categories, 43.5% and 43.8%, among partici-

pants aged <65 years and �65 years, respectively. The

Ramadan-focused education were obtained from different

health care professionals; doctors (70.7%), nurses (15.3%),

dieticians (9.4%) and others (4.6%). There was no significant

difference with regards to the source of education between

the 2 age groups. The educational sessions were mostly

during routine clinic consultations (69.5%). Those partici-

pants �65 years old commonly received education during

clinic consultations and group sessions whereas the partic-

ipants <65 years old received education through leaflets,

online or through apps. The difference was significant

(p = 0.000).
4. Discussion

Several multi-national and regional studies in the past decade

have provided important information regarding the frequency

of fasting in Ramadan among people with diabetes and their

associated characteristics. These studies help us better

understand the differences and similarities with regards to

patterns of fasting in different geographical regions, primarily

Middle East, Gulf nations, North Africa, Europe and Asia. The

results of the DAR Global Survey for individuals with T2DM

during Ramadan 2020 showed that overall rates of fasting in

Ramadan were high at 83.6%. Rates of fasting between coun-

tries varied with majority being above 75% with the exception

of Turkey, Morocco and Tunisia, the latter having only small

numbers of participants (n = 15). In this study, overall 94.8%

participants reported fasting for at least 15 days and 61.9%

were able to complete 30 days of fasting. This is similar with

the T2D cohort in the CREED study for Ramadan 2010 with

94% reported fasting for at least 15 days and 63.6% of patients

fasting the full month [7]. In the EPIDIAR study of Ramadan

2001, a lower number of participants (78.7%) fasted for at least

half the month [5]. The DAR-MENA T2DM study of Ramadan

2016 had a total of 1749 participants with type 2 diabetes

where 86.3% fasted at least 15 days of Ramadan and 57.3%

of participants were able to complete the full month of fasting

[8]. The mean number of fasting days in Ramadan were sim-

ilar in this study and all the multinational studies mentioned

previously, which was 27 days. This demonstrates that over

the last two decades, the patterns of Ramadan fasting among

individuals with T2D has not changed very much with the

large majority able to complete fasting at least half the month

of Ramadan [5,7,8].

For 2020, Ramadan coincided with COVID-19 outbreak

making it potentially one of the most challenging fasting peri-

ods for all Muslims. WHO recommendations indicate that

adults get a balanced diet and drink adequate fluids through-

out the day as protective measures against COVID-19 [11,12].

In healthy individuals, there is no direct evidence to suggest

any adverse effect of Ramadan fasting during the COVID

�19 pandemic but individuals with diabetes should be

advised by their treating physicians as recommended by

guidelines based on their risk stratification [4,6,13]. A recent

study of individuals with T2D and fasting in Ramadan 2020

found that more individuals were advised not to fast and
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fewer people fasted in 2020 compared to a similar survey in

2016 [14,15]. The study reported that fasting was not associ-

ated with an increased risk of COVID-19 and results of fasting

were largely positive for those who fasted, with few adverse

outcomes. In our survey, the presence of the COVID �19 pan-

demic during the month of Ramadan did not negatively influ-

ence the decision to perform Ramadan fasting in the majority

of participants.. This is likely due to the ability to continue

fasting in the safe home environment during the lockdown

andmovement control measures that were put in place in dif-

ferent countries.

Of consideration is the majority of participants in the

study were in the high (HbA1c 7.5–9.0%) or very high risk

(HbA1c > 9.0%) category groups based on HbA1c levels and

are generally recommended to consider abstaining from

fasting in Ramadan in view of an elevated risk of developing

adverse symptoms and diabetes related complications if

fasting [6]. Risk stratification also necessarily takes into

account a recent history of hypoglycaemia and hypergly-

caemia severity and frequency, the type of glucose lowering

medications as well as comorbidities and complications, par-

ticularly macrovascular disease and nephropathy [3,4].

Despite advice and recommendations from their treating

physicians, many individuals will insist and decide to per-

form Ramadan fasting regardless of their risk category. It is

important that their treating physicians are able to perform

a pre-Ramadan medical review, administer appropriate

Ramadan-focused diabetes education and institute treat-

ment adjustments to enable safe fasting during Ramadan

for these individuals at elevated risk [3,4]. In our study

which was carried out post Ramadan, specific risk catego-

rization was not performed, as usually assessed in pre-

Ramadan medical review.

In this study, participants with T2D were mostly on combi-

nations of oral glucose lowering medications with or without

injectables (insulin and/or GLP-1 receptor agonists). Clinical

data with regard to safety of multi-drug regimens during fast-

ing are scarce. Individualised adjustments to timing, fre-

quency and dose of glucose lowering medications are

recommended prior to and during Ramadan and has been

shown to impact on reducing complications particularly

hypoglycaemia and hyperglycaemic emergencies [16]. With

the availability of newer anti-diabetic therapies, hypogly-

caemia risk can potentially be minimised. It is notable that

this study demonstrates the changing pattern and increasing

use of newer glucose lowering medications with more than a

third of participants, 35.7% treated with DPPIV-inhibitors and

1 in 7 (14.1%) treated with SGLT2-inhibitors, both of which

have minimal risk of hypoglycaemia. There was also substan-

tial use of insulin analogues among the insulin users which

are also associated with lower hypoglycaemia risk as com-

pared to human insulin preparations. Use of medications

associated with high risk of hypoglycaemia were 39% for

sulphonylureas, similarly in both age categories and much

higher for insulin therapy, 42.3% in those <65 years and

52.5% in those �65 years, with some participants on combina-

tions of both, placing a substantial number of individuals at

increased risk of hypoglycaemia while fasting in Ramadan

[7]. The higher use of insulin in those �65 years old could

be explained by their longer duration of illness.
An important component of the Ramadan focused dia-

betes education is to impart awareness and knowledge to

individuals with diabetes regards safe fasting and when to

consider breaking the fast due to medical reasons related to

diabetes such as hypoglycaemia, hyperglycaemia and dehy-

dration [3,4,9]. In this study, 1 in 8 participants who fasted

during Ramadan experienced a break in fasting, being more

common in those �65 years (1in 5) compared to those

<65 years (1in 9). This is expected as those individuals who

are older are at a greater risk of adverse outcomes related to

complications and have been advised accordingly by their

healthcare providers to have a lower threshold to break their

fast to prevent acute and serious complications.

With regards to voluntary fasting during themonth of Sha-

wal, more than a quarter (26.1%) participants in this study

performed this practice which is comparable to the CREED

study which reported that 30% of patients fasted outside of

Ramadan. Interestingly the mean number of days of Shawal

fasting in this study was 6 days which is the preferred dura-

tion recommended, following in the footsteps of the Prophet

Muhammad (Peace be Upon Him). Fasting six days in Shawal

is very special as it completes the fast in Ramadan and edu-

cates Muslim individuals to have high self-discipline and per-

severance [17].

Hypoglycemia is an important complication to be evalu-

ated during Ramadan. In the previous landmark study, EPI-

DIAR, the frequency of admission for severe hypoglycemia

among participants with T2D was 9% [5]. In CREED, the inci-

dence of patient-reported hypoglycemia was 8.8% [7] whereas

the DAR-MENA T2DM study reported a 10.4% incidence of

confirmed hypoglycemia during Ramadan [8]. In our study, a

higher rate of hypoglycemia, 15.6% was reported, based on

symptoms. This higher rate could be due to the different def-

initions used compared to previous studies. Overall, one in fif-

teen (6.6%) participants with hypoglycemia required either ED

care or hospital admission. The majority of participants with

hypoglycaemia were able to self-treat at home probably

reflecting the lesser severity of hypoglycaemia experienced

as well as the improved awareness, knowledge and ability

for self-management. On the other hand, the relatively low

attendance for hospital care related to hypoglycaemia can

also be explained by avoidance of ED visits due to fear of

COVID-19 infection [18].

Comparatively, it is important to highlight that one in ten

(12.4%) participants aged �65 years with hypoglycemia

reported requiring ED care or hospitalization suggesting that

they may have experienced more severe episodes. Older age

is a known risk factor for hypoglycemia [19,20]. The findings

of higher proportion of hypoglycemia among our participants

aged �65 years is an important reminder to take in account

age when assessing a patient’s risk for fasting during

Ramadan.

Not surprisingly, hypoglycaemia was more frequent

towards the end of the fast. More emphasis should be given

to monitoring at this time of the day. A rather alarming find-

ing from this study was participants’ actions in response to

hypoglycaemia. A quarter of participants did not take any

additional action following an episode of hypoglycaemia.

There was a small proportion of patients who experienced

hypoglycaemia every day during Ramadan. Improving hypo-



Table 4 – Key Parameters in participants with T2D fasting in Ramadan.

Key Parameters in those with type 2 diabetes who fasted Ramadan (n = 4906)

61.9% fasted for full 30 days Mean number of days fasting in Ramadan was 27 days 94.8% fasted at least 15 days during Ramadan
84.8% reported no symptoms of
hypoglycaemia

84.3% with hypoglycaemia had events over 1–7 days 6.6% with hypoglycaemia required ER or hospital admission

84.4% reported no episodes of
hyperglycaemia (BG > 300 mg/dl)

62.5% with hyperglycaemia had episodes over 1–7 days 7.4% with hyperglycaemia required ER or hospital admission

Key Parameters in those with T2D > 65 yrs old who fasted Ramadan (n = 935)
69% fasted for full 30 days Mean number of days fasting in Ramadan was 27 days 94.2% fasted at least 15 days during Ramadan
82.6%% reported no symptoms of
hypoglycaemia

79.0% with hypoglycaemia had events over 1–7 days 12.4% with hypoglycaemia required ER or hospital admission

84.4% reported no episodes of
hyperglycaemia (BG > 300 mg/dl)

64.9% with hyperglycaemia had episodes over 1–7 days 8.4% with hyperglycaemia required ER or hospital admission

8
d
ia

b
e
t
e
s

r
e
s
e
a
r
c
h

a
n
d

c
l
in

ic
a
l

p
r
a
c
t
ic

e
1
7
3

(2
0
2
1
)
1
0
8
6
7
4



d i a b e t e s r e s e a r c h a n d c l i n i c a l p r a c t i c e 1 7 3 ( 2 0 2 1 ) 1 0 8 6 7 4 9
glycemia awareness and knowledge would enhance safety of

fasting among individuals with T2D. Future area of research

could include creation of a risk calculator for assessment of

suitability to fast which takes into account specific age cate-

gories, use of insulin and insulin secretagogues, presence of

diabetes-related complications as well as hypoglycemia

knowledge.

In this survey, the proportion of participants with T2D

experiencing hyperglycaemia during Ramadan was 16.3%. In

the DAR-MENA T2DM study, the reported incidence of hyper-

glycaemia was 11.6% [8]. The EPIDIAR study revealed that 4%

of T2D participants experienced hyperglycaemia requiring

hospitalisation, with an increase in the rate of hospitalisation

from 1 to 5 events/100 people/month, comparing prior and

during Ramadan [5]. In this study, 7.4% (1 in 13) of participants

who experienced hyperglycaemia required either ED care or

hospital admission and a higher rate (8.4%) was seen in par-

ticipants aged �65 years (see Table 4). This can be an underes-

timation due to fear of exposure to COVID-19 infection at

healthcare facilities and movement restrictions during the

pandemic [18].

The combined rates of both hypoglycaemia (15.6%) and

hyperglycaemia (16.3%) demonstrate that about 1 in 3

(31.9%) participants were affected with a more frequent rate

in those aged �65 years compared to <65 years (36.7% vs

30.8%). Among those experiencing the combined glycaemic

complications, the need for ED care or hospital admissions

were higher in the those �65 years, affecting 1 in 5 (20.8%)

compared to 1 in 8 (12.0%) of those <65 years. For the overall

group, 1 in 7 (14.0%) of those with hypoglycaemia and hyper-

glycaemia combined had to attend hospital care. These fig-

ures portray the real and frequent occurrences of glycaemic

complications that place Muslim individuals with diabetes

at great threat with unsafe fasting. Despite an increase in

awareness, understanding and knowledge among patients

and clinicians on the management of diabetes during Rama-

dan, greater actions are needed to reduce these complication

rates in future.

SMBG during fasting is an important self-care practice to

reduce complications and 73.8% of participants in our study

reported this practice which is considerably higher than

reported in prior studies. A study in Pakistan described that

only 32.6% participants performed SMBG, mostly monitoring

infrequently, 1–3 times /month [20]. Similarly, the EPIDIAR

study reported that 37% of T2D participants performed SMBG

during Ramadan [5]. In our study, 43% participants performed

SMBG daily either once, twice or thrice daily. The increasing

awareness of the importance of SMBG is likely the reason

for regular monitoring. A higher percentage of participants

aged �65 years performed SMBG either at the same frequency

or more often during Ramadan, compared to pre-Ramadan.

This is of importance as older individuals, having longer dura-

tion of disease, higher use of insulin therapy and greater bur-

den of co-morbidities and complications are at higher risk of

blood glucose abnormalities [19].

The development and utilisation of Ramadan-focused

diabetes education programs is essential to provide better

care and ensure the safety of people with diabetes who fast

during Ramadan. Our study showed limited accessibility to

this recommended intervention with only 43.5% participants
with T2D having received education for Ramadan 2020

which is not optimal. The common source of these educa-

tion sessions were mainly from doctors during routine clinic

consultations. In DAR-MENA T2DM study, more than half

(60.6%) of the population had access to Ramadan-focused

diabetes education. The most common education format

provided included diabetes educational sessions (55.3%), dia-

betes education programs (30.3%), and diabetes self-

education (26.9%); 50.1% had access to educational material

[8]. In our study, only 15% had educational leaflets as com-

pared to 50.1% in the DAR MENA T2DM study and only

6.5% had educational sessions via apps or online. The possi-

ble reason for this pattern is probably the older age of the

participants with preference for the conventional methods

of education delivery. However in the era of modern and dig-

ital technology, there should be other innovative ways for

delivery of Ramadan-focused diabetes education for better

accessibility of information.

Several limitations of this survey are the reporting of hypo-

glycemia which was based on symptoms rather than con-

firmed by SMBG. Consequently, the rates of hypoglycemia

reported are possibly an overestimate as prior studies with

confirmed hypoglycaemia had much lower rates of hypogly-

caemia. Data were captured by the retrospective recollection

of events occurring in the prior few weeks. In the absence

of self-recording, events like hypoglycemia and/or hyper-

glycemia resulting in breaking of fast or omission of fasting

in Ramadan are usually recalled clearly as the individual is

required to keep count and compensate for days not fasted.

Nonetheless, the lack of recording of these events limit their

complete accuracy. The participation of several countries in

this survey allow for reflection of fasting practices in more

extensive geographical regions, however, this may introduce

confounders based on the differences of the social back-

grounds and the different patterns of Ramadan-related med-

ical practice between regions. Another possible limitation is

the potential bias in recruitment during COVID-19 pandemic

that may impact on attendance to primary care clinics and

hospitals with more stable patients possibly deferring sched-

uled clinic consults whereas the more vulnerable patients

may avoid attendance to healthcare institutions to avoid

potential exposure to COVID-19.
5. Conclusion

In conclusion, this survey highlights the universally high

rates of Ramadan fasting among people with T2D, even in

older adults, during the COVID 19 pandemic, despite the

majority having high or very high fasting risk. Glycaemic

complications occurred frequently in one of every three indi-

viduals with older adults having greater requirement for

acute hospital care. The findings of this study clearly empha-

size the continuous need to prioritize risk stratification and to

institute pre-Ramadan assessment and interventions in

advance. It is essential to promote and strengthen a struc-

tured approach to Ramadan focused diabetes education and

self-monitoring to ensure safe fasting, thereby preventing

and reducing complications. The current challenge is making

it accessible to all Muslim individuals with diabetes,
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especially in older individuals, across different geographical

regions and sociodemographic backgrounds.
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