
Ramadan Fasting and Diabetes (2022): The Year
in Review
Khadija Hafidh1,2 Tawfik A. Besheya3,4 Rafik Elmehdawi5,6 Salem A. Beshyah2,7,8

1Department of Diabetes and Endocrinology, Rashid Hospital, DHA,
Dubai, United Arab Emirates

2Department of Medicine, Dubai Medical College, Dubai, United Arab
Emirates

3Department of Medicine, 11th June Clinic, Tripoli, Libya
4Department of Clinical Skills, Faculty of Medicine, University of
Tripoli, Tripoli, Libya

5Department of Medicine, Benghazi Medical Center, Benghazi, Libya
6Department of Medicine, Faculty of Medicine, University of
Benghazi, Benghazi, Libya

J Diabetes Endocrine Practice 2023;6:104–117.

Address for correspondence Salem A. Beshyah, PhD, FRCP,
Department of Medicine, Yas Clinic Khalifa City, Abu Dhabi SW11,
United Arab Emirates (e-mail: beshyah@yahoo.com).

7Department of Medicine, College of Medicine and Health Sciences,
Khalifa University, Abu Dhabi, United Arab Emirates

8Department of Medicine, Yas Clinic Khalifa City, Abu Dhabi, United
Arab Emirates

Keywords

► Ramadan fasting
► diabetes
► hypoglycemia
► epidemiology
► diabetic ketoacidosis
► patient perspectives
► healthcare

professionals

Abstract Objectives The literature on the impact of Ramadan fasting (RF) onmetabolic control
and health in people with diabetes is widely spread in many journals making it not
readily accessible to those interested in the subject. We aimed to provide a narrative
overview of the global literature production in 1 year (2022) on diabetes and RF.
Materials and Methods It is a narrative, non-systematic review of the international
literature from a single major medical online database (i.e., PubMed) in one calendar
year (2022). Relevant literature was narrated in a concise thematic account.
Results Themes emerged from the review of the literature on RF published in 2022,
including a couple of studies on the epidemiology of fasting in the real world by adults
and children. Three studies involved some pathophysiological observations of meta-
bolic and other biochemical markers. Several studies assessed the use and safety of
different pharmacological therapeutic agents. Certain sulfonylureas, such as modified-
release gliclazide, were considered safer than other sulfonylureas. Newer basal insulin
analogs were studied in different geographical and socioeconomic settings (Gulf vs.
South East Asia). The role of diabetes technology in Ramadan was the focus of several
studies of insulin pumps and monitoring. Special themes were high-risk groups,
pregnancy, acute complications, postbariatric surgery, and COVID-19 in Ramadan.
Few studies examined the safety of sodium-glucose co-transporter-2 inhibitors as a
class and individually during RF. Professional and patient perspectives released in 2022
included updated guidelines for adults and adolescents.
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Introduction

Ramadan fasting (RF) is observed by millions of Muslims
around the world. It lasts for 1month per the lunar calendar.
RF entails abstinence from food, water, all oral substances,
intravenous fluid therapy, and smoking between dawn and
sunset.1 Ramadan’s impact on health and disease stems from
the physiological effects of prolonged fasting during the
daytime and possible overfeeding at night and its various
social changes, such as changes in exercise and sleep pat-
terns. The last three decadeswitnessed a rising interest in the
research on RF in health and disease.2 Diabetes is the most
extensively studied single medical condition in connection
with RF.2,3

Here, we provide a thematic overview of the global
research work conducted during 2022 on the impact of RF
on peoplewith diabetes.We aimed to provide a concise bird’s
eye view of the literature published in a year. This may help
catch up with the year’s research production.

Materials and Methods

This is a narrative, nonsystematic review of the literature
retrieved from one online database over a full calendar
year (2022). The PubMed search engine of the National
Center for Biotechnology Information (NCBI) at the US
National Library of Medicine (NLM) was used. The search
term [“Ramadan fasting” AND diabetes], with time filters
from 1/1/2022 to 31/12/2022], was used to identify the
relevant records. Seventy-two records were retrieved and
examined for relevance, reviewed, and narrated themati-
cally. Full-text research articles in English were included.
No statistical analysis was conducted on the data included
in the original articles, and detailed numerical presenta-
tions were avoided. Original articles, systematic reviews,
and meta-analyses guidelines were included, but short
narratives and statements were not included. The aim is
to provide a concise but adequately representative theme
surrounding RF.

Results

The various themes that emerged from the literature review
are listed in►Table 1. The results are presented following the
same thematic flow.

Epidemiology
Two studies examined the demographic and clinical char-
acteristics of people with diabetes who observe fasting
during Ramadan in different age groups and geographical
locations. A total of 485 outpatients with type 1 diabetes
mellitus (T1DM) or type 2 diabetes mellitus (T2DM), fol-
lowed at a university hospital in Algiers, Algeria, in 2021,
were included in the study.4 Just over half were females;
88.2% had T2DM, the mean age was 59.8 years, and the
mean of diabetes duration was 12.8 years. Participants
fasted a mean of 20.5 days (T1DM: 6.3 T2DM: 22.3). A
feeling of well-being and religious convictions were the
dominant fasting decision-making factors in people with a
high-risk score. There was an increase in dietary and sugar
intakes in 21.6 and 42.3% of the population, respectively, a
reduction in sleep duration in 34.5%, and a lack of medical
adjustment in most participants. The International Diabetes
Federation and Diabetes and Ramadan (IDF-DAR) risk score
was significantly lower in the nonfasting group than in the
fasting group in the general population and within the high-
risk category. No difference in the frequency of acute
diabetes-related complications was found. People with dia-
betes who fast during Ramadan tend to be younger, pre-
dominantly males, and with a shorter diabetes duration
compared with non-fasting people. The risk score remained

Table 1 Themes emerged from a review of the literature on
Ramadan fasting published in 2022

Epidemiology of diabetes during Ramadan fasting in adults
and children

Some observational studies on pathophysiological changes
during Ramadan

The efficacy and safety of various pharmacological agents
during: sulfonylureas, insulins, SGLT2 inhibitors)

The use of diabetes technology for management and
monitoring of diabetes during Ramadan fasting

Diabetes and RF in special groups: (high-risk groups,
pregnancy, acute complications, postbariatric surgery)

The impact of the interplay of Ramadan fasting and the
COVID-19 pandemic on diabetes management and control

Professional and patients perspectives: (guidelines,
professional perspectives; patients perspectives)

Abbreviations: COVID-19, coronavirus disease 2019; RF, Ramadan
fasting; SGLT2, sodium-glucose co-transporter-2.

Conclusion In 2022's medical literature, RF and diabetes continue to address
epidemiology, the burden of diabetes care on fasting patients, and discussions of
concerns of patients and healthcare professionals. Risk stratification and issues of high-
risk patients are still in focus for children, adolescents, and adults. Approaches to
effective management still gather evidence for newer pharmacological agents and
diabetes technology.
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significantly higher in nonfasting participants compared
with fasting participants within the same high-risk catego-
ry. The authors concluded that acute diabetes-related com-
plications do not appear to be more frequent in the fasting
population. On the other hand, many children and adoles-
cents choose to fast despite the exemption. In a real-world
setting, glycemic control of children and adolescents with
T1DM was compared between multiple daily injections
(MDI) versus continuous subcutaneous insulin infusion
(CSII) outcomes in the context of RF.5 Children and adoles-
cents with T1DM who decided to fast during Ramadan were
enrolled in the CHOICE (carbohydrate, insulin, and collabo-
rative education) educational program. Forty-two patients
(age 13.5 years; 27 [64.3%] males; T1DM duration 4.9 years)
fasted for 22 days; 23 patients were on MDI, and 19 were on
CSII. No significant differences were seen in continuous
glucose monitoring (CGM)/flash glucose monitoring
(FGM) generated mean blood glucose levels before, during,
and after Ramadan. Glycosylated hemoglobin A1c (HbA1c)
and weight after Ramadan did not change significantly
compared with baseline. Also, there was no significant
difference between MDI and CSII groups in fasting days,
frequency of hypoglycemia episodes, diabetic ketoacidosis
(DKA) frequency, HbA1c level, and weight after Ramadan.
Data showed no significant deterioration in indicators of
overall glycemic control, which remained inadequate.

Pathophysiology
Three studies were published in 2022 on the pathophysio-
logical changes during RF. The first was a prospective study
including 55 T2DM patients on oral antidiabetic drugs who
intended to observe RF in 2019.6 All participants were
evaluated before (T0), immediately after (T1), and 2 months
after Ramadan (T2). Participants’ mean age was 54.5 years,
and the number of fasted days was 29.3 days. The mean
daily calorie intake decreased significantly by 19% during
Ramadan. A significant decrease in weight, waist circum-
ference, and fat body mass was observed at T1. The weight
loss correlated significantly with the number of fasting
days and was maintained at T2. Serum fructosamine in-
creased at T1 and returned to its baseline levels at T2. A
significant decrease in insulin, fibrinogen, and high sensi-
tivity C-reactive protein levels was observed at T1. Homo-
cysteine level was significantly higher after Ramadan.
However, no significant changes were found in blood
pressure, fasting blood glucose, HOMA-IR, uric acid, lipids,
and white blood cells count. The mean Framingham score
decreased insignificantly after Ramadan. The second study
addressed the postprandial hyperglycemia commonly ob-
served after iftar.7 They investigated whether D-allulose (a
C-3 epimer of D-fructose), a rare sugar reported to have
several health benefits, improves postprandial glucose in
patients with T2DM during RF. They compared glucose
levels at 5 days of control and 5 days of consumption.
The primary outcome was postprandial peak glucose levels.
During the consumption period, 8.5 g of D-allulose was
consumed by the participants before the iftar meal. Post-
prandial glucose was measured using a CGM system. A total

of 12 participants completed the study. There were signifi-
cantly lower postprandial glucose values. The study sug-
gests that supplementation with D-allulose can potentially
improve postprandial hyperglycemia in patients with
T2DM after iftar. The third study determined the Hapto-
globin (Hp) phenotype in RF.8 Hp is a recognized multifac-
eted marker of inflammation that mediates the interplay
between obesity, inflammation, and cardiometabolic dys-
function. One hundred fourteen subjects (aged 38.7 years,
body mass index (BMI) 30.41 kg/m2) were included. Hp2–2
and Hp2–1 were the predominant phenotypes (48.2 and
46.5%), respectively. Significant reductions were observed
in serum Hp, interleukin-6 (IL-6), tumor necrosis factor-
alpha (TNF-α), triglycerides (TG), total cholesterol (TC),
low-density lipoprotein (LDL), BMI, and fat mass (FM),
and a significant elevation was observed in serum
CD163, high-density lipoprotein (HDL), and IL-10 at the
end of Ramadan in the whole population. Furthermore,
significant decreases in Hp, BMI, FM, TG, LDL, and TNF-α,
with significant increases in HDL and CD163 levels, were
observed among subjects with Hp2–2 and Hp2–1 pheno-
types. A more pronounced reduction in FM was reported in
subjects with Hp2–2 compared with Hp2–1.

Lifestyle Management
Three articles addressing different aspects of lifestyle man-
agement and patient education were published in 2022. The
impact of virtual “pre-Ramadan” visits, used as an alternative
option to the traditional (in-person) visits, on fasting expe-
rience and glycemic control during Ramadan was evaluated
in 151 patients with T1DM.9 The patients were categorized
into three groups according to the type of “pre-Ramadan”
visit that they attended in 2020: virtual (n¼50), in-person
(n¼56), and no visit (n¼45). Patients who had a virtual
“pre-Ramadan” visit were more likely to use CGM than those
who had no visit (61.7 and 38.6%, respectively, p<0.05).
Attending a virtual “pre-Ramadan” visit was associated with
the least number of days fast was broken compared with
thosewho had no visit (p<0.01) or in-person visit (p¼0.02).
After adjusting for age, gender, pre-Ramadan A1c, and CGM
use, the odds of fasting most days of Ramadan were highest
in the virtual group (odds ratio [OR] 9.13) followed by the in-
person group (OR: 3.02) compared with the no-visit group.
Virtual “pre-Ramadan” visits are an effective alternative to
in-personvisitswhenmanaging peoplewith T1DMwho plan
to fast during Ramadan. In another study, the practice of
Muslims with diabetes mellitus in Singapore who intend to
fast during Ramadan was assessed with particular attention
to locally available evidence.10 Adequate preparation for RF,
including pre-Ramadan assessment, optimization of glyce-
mic control, structured Ramadan-focused diabetes educa-
tion, medication adjustment, glucose monitoring, and test
fasting, can lead to improvements in metabolic control and
reduced risk of fasting-related complications in people with
diabetes mellitus. While there are ongoing efforts to reduce
risk during this period, larger-scale national programs are
needed to avert complications and assess the long-term
effects of RF on the local population. Finally, a systematic
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review and meta-analysis of the literature aimed to deter-
mine the safety and efficacy of different classes of drugs and
the importance of structured education during Ramadan.11

Thirty-two articles were included in the review, and seven
studies were for meta-analysis. Most studies demonstrated
the importance of structured education as a group or a one-
on-one session with healthcare professionals (HCPs) to
prevent diabetes-related risks during Ramadan and sug-
gested that structured education and counseling by HCP
can effectively prevent complications associated with RF in
people with T2DM.

Pharmacological Therapy
Several studies assessed the use and safety of different
pharmacological agents during Ramadan. These included
nine original research articles and three systematic reviews

and meta-analyses. The original research covered certain
sulfonylureas such as modified-release (MR), newer basal
insulin analogs, sodium-glucose co-transporter-2 inhibitors
(SGLT2is; ►Table 2), and the systematic reviews addressed
SGLT2is, insulins, and the safety of antidiabetic drugs during
RF at large.

Research Studies
Sulfonylureas (SUs) have beenwidely used inmanycountries
for T2DM treatment. Gliclazide is one of the SUs with the
lowest risk of hypoglycemia; however, the safety and effec-
tiveness of gliclazide MR during Ramadan have not yet been
reported in Indonesia. The study evaluated the safety, effica-
cy, and tolerability of gliclazide-MR during RF by analyzing
data from the DIA-RAMADAN study.12 Subjects had been
treated with gliclazide MR for at least 90 days prior to the

Table 2 Summary of the studies on the efficacy and safety of different pharmacological agents during Ramadan

Author (region)
(ref)

Drugs Acronym, setting and design Conclusion

Soelistijo et al
(Indonesia)12

Gliclazide-modified release DIA-RAMADAN (a prospective
observational study

Gliclazide MR is safe, well tolerated,
and can maintain glycemic control
effectively for Indonesian patients
with T2DM who perform RF

Hassanein et al
(UAE)13

Insulin Gla-300 The ORION study; South East Asian
subgroup analysis

Gla-300 is effective, with a low risk
of hypoglycemia, for managing
T2DM during Ramadan in the South
Asian and Arabian Gulf populations

Malik et al
(Qatar)14

The ORION study; Gulf subgroup
analysis

Yousuf and
Ahmedani
(Pakistan)15

Empagliflozin versus SU and
DPP-4Is.

Prospective observational study;
116 patients

Empagliflozin is safe and effective in
fasting people with T2DM

Sheikh et al
(Pakistan)16

63% on empagliflozin; 37%
on dapagliflozin

Prospective, observational,
controlled cohort study at Aga Khan
University Hospital, (2021)

Safety of SGLT2i agents during
Ramadan in the Pakistani
population is established,
recommending it as a treatment
option in adults with T2DM,
without any additional adverse
events

Ahmed et al17 Empagliflozin with
metformin (44) versus
sitagliptin and metformin
(88)

A multicenter prospective,
observational study Pakistan (2021)

SGLT-2 inhibitors combined with
metformin for patients with
diabetes during Ramadan fasting is
as effective, safe and well tolerated
as DPP-4 combined with metformin

Goh et al
(Malaysia)18

Empagliflozin A prospective cohort study; single
center

Empagliflozin use is safe and not
associated with an increased risk;
therefore, it is a viable option for
T2DM care planning for RF

Pathan et al
(Bangladesh)19

(Empagliflozinþmetformin)
þ/� DPP-4 inhibitor
(n¼ 274) versus metformin
þ/� DPP-4 inhibitor
(n¼ 219)

Multicenter, open-label, two-arm
parallel-group study (24 weeks)

Empagliflozin is efficacious and safe
for treating adults with T2DM
during Ramadan

Gameil et al
(Egypt)20

Empagliflozin (87) or
dapagliflozin (85) versus
controls (73)

An observational noninterventional
study, Mansoura University

Significant clinical and biochemical
markers of dehydration were
noticed among users of SGLT2i
during the Holy Ramadan

Abbreviations: DPP-4, dipeptidyl peptidase inhibitor 4; MR, modified-release; RF, Ramadan fasting; SGLT2i, sodium-glucose cotransporter-2
inhibitors; SU, sulfonylurea; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus.
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study. They were examined for their BMI, fasting plasma
glucose (FPG), andHbA1c levels 6 to 8weeks before Ramadan
(V0) and 4 to 6 weeks after the end of Ramadan (V1). Out of
198 subjects participating in the study, only two subjects
(1.0%) reported symptomatic HEs (either confirmed or not
confirmed), and no severe HEs had been reported. There
were no significant changes in HbA1c and FPG levels
(p>0.05). Interestingly, there was a reduction in body
weight (�0.4kg) from pre- to post-Ramadan (p<0.001).
Almost no subjects reported discontinuation of gliclazide
MR throughout the study; however, one subject reported a
change of diabetic treatment to diet only.

The ORION study was a real-world, prospective, observa-
tional, noncomparative study conducted across 11 countries
in people with T2DM treated with Gla-300 during pre-
Ramadan, Ramadan, and post-Ramadan periods. The prima-
ry endpoint was the percentage of participants experiencing
more than or equal to 1 event of severe and/or symptomatic
documented hypoglycemia with self-monitored plasma glu-
cose (SMPG) less than or equal to 70mg/dL during Ramadan.
Secondary endpoints were changes in HbA1c, FPG, SMPG,
insulin dose, and adverse events (AEs). In 2022, two subgroup
analyses of the ORION study were published.13,14 The first
subgroup analysis included participants from the South Asia
region (India and Pakistan).13 It included 106 participants
with a mean age of 51.3 years and a mean number of 29.8
fasting days. The number of severe and/or symptomatic
documented hypoglycemia events was low in the pre-Ram-
adan (SMPG� 70mg/dL: 1 event [0.9%]; SMPG<54mg/dL: 1
event [0.9%]) and Ramadan periods (SMPG � 70mg/dL: 1
event [0.9%]; SMPG<54mg/dL: 0 events), and none in the
post-Ramadan period. One participant reported severe hy-
poglycemia (any time of the day) throughout the pre-Rama-
dan period. A reduction in HbA1c and FPG levels was seen
during the pre- to post-Ramadan period; however, a slight
increase in SMPG levels was reported during this same
period. Gla-300 daily dose was reduced from 21.6 to
20.2 U from pre-Ramadan to Ramadan. The incidence of
AEs was 1.9%. The second subgroup analysis included 222
participants from the Gulf region (Kuwait, Saudi Arabia, UAE,
and Qatar).14 The primary endpoint was reported in one
(0.5%) participant. The incidence rate of symptomatic docu-
mented hypoglycemia (SMPG�70mg/dL) decreased from
the pre-Ramadan (3.2%) to the Ramadan period (0.5%). No
severe hypoglycemia events were reported during the study.
Reductions were observed in HbA1c ( 0.51%), FPG (13.9
mg/dL), and SMPG (6.1 mg/dL). No significant changes
were observed in body weight or the Gla-300 dose. AEs
were reported in 11 (5.0%) participants.

SGLT2is are considered safe with a low risk of hypogly-
cemia. Several research studies on the subject were pub-
lished in 2022.15–20 In one study, the efficacy and safety of
empagliflozin in people with T2DM during RF were deter-
mined.15 People with T2DM who took empagliflozin and
sulfonylurea with or without metformin and dipeptidyl
peptidase inhibitors (DPP-4) were recruited a month before
Ramadan. HbA1c and estimated glomerular filtration rate
(eGFR) were recorded pre- and post-Ramadan. The partic-

ipants were given a predesigned diary to track their glyce-
mic status during Ramadan. The proportion of the people
who had hypoglycemia or any AE related to the study drug
was assessed after Ramadan. A total of 116 participants
completed the study. Symptomatic episodes of hypoglyce-
mia were increased among people who used sulfonylurea.
Genitourinary infections and volume depletion events were
recorded more in people on empagliflozin. A significant
reduction in BMI and HbA1c was noted among people on
empagliflozin post-Ramadan. A significant reduction in
eGFR was noted only in people taking empagliflozin in
combination with metformin. Another study examined
the safety and efficacy of SGLT2-i in patients with T2DM
in a real-life setting during Ramadan.16 Of the 102 partic-
ipants recruited, 82 completed the study. Most (52%) were
males, with a mean age of 52.2 years and an average
duration of T2DM of 11.2 years. Six documented symptoms
of hypoglycemia. However, no episode of severe hypoglyce-
mia, hyperglycemia, dehydration, DKA, hospitalization, or
discontinuation of SGLT2i was reported. HbA1c and body
weight changes were insignificant, whereas eGFR decreased
minimally (mean: 94–88, p<0.001). Another study com-
pared the efficacy and safety of empagliflozin with sitaglip-
tin during Ramadan (2021).17 The study included 132
patients, 88 on metformin and sitagliptin, and 44 on
metformin and empagliflozin. Patients of the SGLT-2i group
experienced similar symptomatic hypoglycemic episodes
(15.9%) as the sitagliptin group. There was an improvement
in body weight, blood glucose levels, and HbA1c after
Ramadan on SGLT-2i compared with sitagliptin. There
were no cases of urinary tract infection in the empagliflozin
group. Three studies reported on the differences in out-
comes of T2DM fasting patients on empagliflozin compared
with those not on the drug.18 In the first study, the
empagliflozin group was on the study drug for at least
3 months. For the control group, subjects not receiving
SGLT2 inhibitors were recruited. They recruited a total of 98
subjects. Baseline anthropometry, blood pressure, and renal
parameters were similar in the two groups. No significant
changes in blood pressure, weight, urea, creatinine, eGFR, or
Hb levels during Ramadan were found in either group.
Likewise, no difference was detected in blood ketone levels
(empagliflozin vs. control, 0.17mmol/L vs. 0.13mmol/L,
p¼0.304) or hypoglycemia indices (empagliflozin vs. con-
trol, 19.1 vs. 16%, p¼0.684). RF resulted in weight loss and
reduced eGFR levels in patients with T2DM. The second
investigated the efficacy and safety of empagliflozin in
patients with T2DM while fasting during Ramadan in a
24 weeks, multicenter, open-label, two-arm parallel-group
study.19 HbA1c reduction was significant in the empagli-
flozin arm (�0.49% vs. �0.12%); [p<0.001]). Significant
weight reduction was seen in the Empagliflozin arm (1.4
vs. 0.09 kg; p<0.001). There was no significant increase in
hypoglycemia or volume depletion in either arm. There was
no need for hospital admission. There was no report of
serious AEs, discontinuation, or reduction in prescribed
doses of empagliflozin during Ramadan. Finally, the hydra-
tion status was assessed in adult Muslims with T2DM who
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used SGLT2i during Ramadan.20 Participants in each group
were well-settled on their medications for more than
3 months before the onset of Ramadan. They noticed a
higher prevalence of orthostatic dizziness and postural
hypotension among SGLT2i users than non-SGLT2i users.
The mean arterial blood pressure decreased significantly
among users of SGLT2i than non-SGLT2i users. Moreover,
patients who used SGLT2id exhibited significantly higher
values of urine specific gravity, serum osmolality, and blood
urea nitrogen/creatinine ratio than non-SGLT2i users.

Systematic Reviews
Three systematic reviews were published on SGLT-2is and
insulin therapy. The first evaluated the effects of RF on
patients with T2DM treated with SGLT-2i.21 A total of five
studies were included in this meta-analysis. During Rama-
dan, there was a significant reduction in glycated Hb
(p<0.00001) and diastolic blood pressure (p¼0.006), with
a non-significant trend for a weight reduction (p¼0.44) and
systolic blood pressure (p¼0.67). The number and severity
of hypoglycemic episodes were lower in patients with T2DM
treated with SGLT-2i compared with SUs. There was no
significant change in the eGFR, β-hydroxybutyrate, bicar-
bonate, or anion gap. However, they identified considerable
heterogeneity among studies and a lack of head-to-head
studies with structured outcome reporting on the risks and
benefits of SGLT-2i during Ramadan. The study showed that
patients with T2DM treated with SGLT2i’s during Ramadan
have an improvement in HbA1c, less hypoglycemia, and no
major adverse effects. The second evaluated whether insulin
dosing recommendations will likely reduce hypoglycemic
events and improve glycemic control during RF for this high-
risk group.22 A comprehensive search was performed for
studies assessing which types of insulin and/or dosing
recommendations reduce hypoglycemic events and improve
glycemic control during Ramadan. They excluded studies
focusing mainly on oral antihyperglycemic medications,
T1DM, persons with insulin pumps, and studies older than
20 years. Hypoglycemic event rates, pre- and post-iftar blood
glucose levels, overall average blood glucose, and HbA1c
were analyzed, and a narrative synthesis was performed.
Out of 1,101 collected articles, 14 eligible studies, including
2,969 participants with an average age of 54.8 years, found
that insulin dose reductionmay prevent hypoglycemiawith-
out causing subsequent hyperglycemia. Rapid-acting insulin
analogs may improve post-iftar and overall blood glucose
without incurring hypoglycemia. Finally, a systematic review
and meta-analysis aimed to determine the safety and effica-
cy of different classes of drugs11 in T2DM patients who fast
during Ramadan. The newer class of glucose-lowering agents
appears to lower the risk of hypoglycemia compared with
sulfonylureas, while gliclazide is relatively safe among sul-
fonylureas. Themeta-analysis indicates that DPP-4 inhibitors
would significantly reduce the risk of hypoglycemia com-
paredwith sulfonylurea (OR¼0.38; p<0.00001). The review
suggested that the safest class of oral glucose (OG)-lowering
drugs preferred during RF in T2DM patients is DPP-4
inhibitors.

Diabetes Technology in Ramadan
There was a large interest in studies involving technology
during Ramadan fasting.9,23–29 These studies are summa-
rized in ►Table 3. The highlights of these studies are dis-
cussed briefly below.

Validated glycemic data from people with T1DM who
observed fasting during Ramadan in 2019 and 2020 using
automated insulin dosing systems were reviewed and ana-
lyzed.23 Six profiles met the inclusion criteria. The average
age was 33.7 years, diabetes duration was 23.5 years, BMI
was 23.6 kg/m2, and glycated Hb was 6.3%. The average
glucose during Ramadan was 7.0mmol/L, coefficient of
variation was 28.5%. The percentage of time in the range
(TIR) of 3.9 to 10mmol/L was 88.8%, and the percentage of
time less than 3.9mmol/L was 2.5%. The number of fasting
days was 27.3, and the number of days where fasting was
broken due to diabetes was one per participant. No signifi-
cant differences in glycemic outcomes were noted between
Ramadan and non-Ramadan periods. The efficacy of self-
administered subcutaneous mini-dose glucagon (MDG) to
treat fasting-induced hypoglycemia in T1DM was evaluated
in a 4-week randomized, controlled crossover trial of 2-week
MDG or 2-week OG tablets (control) involving 17 adults with
T1DM during Ramadan.24 Compared with OG, MDG demon-
strated a significantly greater change in blood glucose from
baseline to 30minute (�Dt30, p<0.001) and 1hour (�Dt60,
p¼0.02). The efficacy of MDGwas preserved followingmore
than or equal to 8 hour fasting with significantly higher
�Dt30 in MDG (p¼0.01). Over the entire 2 weeks, the
MDG period had increased time in 70 to 180mg/dL
(p¼0.009) and less time less than 70mg/dL (p¼0.04).
MDG use resulted in faster fast food completion than OG
(p<0.001). The impact of RF on ambulatory glucose profile
among patients with T1DM was evaluated using an FGM
system.25A comparative study of 87 patientswith T1DMwas
included, whose health status permitted them to fast, based
on the risk stratification. Besides the demographic data,
other data connected with the glycemic profile, such as the
mean TIR, mean time above range (TAR), mean time below
range (TBR), mean glucose level, HbA1c, glucose variability
(GV), and glucose monitoring indicator (GMI %), were
recorded at three specific periods; namely, pre- (prior to),
during and post-Ramadan. The mean age of the study
population was 21.3 years, and 52.9% of this population
was female. Compared with the pre-Ramadan data, no
significant alterations (p>0.05) were noted in terms of the
low glucose events, percentage of glucose level below 70
mg/dL, the average duration of hypoglycemic events, and
percentage of glucose level below 54mg/dL, from the values
observed during and post-Ramadan. In comparison with the
pre-Ramadan data, no significant changes appeared
(p>0.05) concerning the GV, average glucose, GMI, percent-
age within target, TAR (181–250mg/dL), and percentage
>250mg/dL), for the periods during and post-Ramadan,
except scanning of FreeStyle Libre (p¼0.042) during Rama-
dan month compared with pre-Ramadan. CGM has been
increasingly used in recent years to evaluate glycemic con-
trol and variability in individuals with diabetes observing RF.
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However, the effectiveness of the Ramadan Nutrition Plan
(RNP) in individuals with T2DM using CGM-derived meas-
ures has yet to be investigated. As mentioned above, CGM
was employed to evaluate the effects of structured RNP
versus standard care in individuals with T2DM.26 Regarding
technology, participants wore CGM 5 days before Ramadan
and during Ramadan. CGM-derived measures of glycemic
variability were calculated using Glyculator version 2.0. CGM
data showed the sRNT group had significantly lower average
sensor glucose, peak sensor value, estimated A1c, percent-
age, and duration of TAR, J-index, mean amplitude of glyce-
mic excursion, and continuous overall net glycemic action,
and a significantly higher percentage of TIR. The structured
RNP significantly improved clinical outcomes, glycemic con-
trol, and variability in individuals with T2DM. MiniMedTM
780G is the most advanced insulin pump system approved
for treating T1DM. Hypoglycemic events are a serious com-
plication associated with T1DM management during RF. A
prospective study assessed the safety, effectiveness, and
optimization of an advanced hybrid closed loop (AHCL)
system on glycemic metrics and the level of hypoglycemia
in T1DM patients who wished to fast Ramadan.27 Forty-two
T1DM patients (mean age 15.2 years) using the AHCL system
were divided into two groups (each n¼21): the intervention
group who adjusted AHCL settings and the control group
who kept the same settings as before Ramadan. The most

aggressive system settings among the control group consist-
ing of a 100mg/dL glucose target, active insulin time of
2hour, and bolus increment maintained exceptional glyce-
mia with TIR reaching 82.0%, TAR more than 180mg/dL of
12.1% without an increase in hypoglycemia (TBR 3.0%), all of
whichwere nonsignificant in comparison to the intervention
group. Overall time spent in closed loop (SmartGuard) by
users averaged 98.7% in auto mode and involved only 1.0
exits per week, indicating confidence in the system’s perfor-
mance. There were no severe hypoglycemic or DKA events
during the study. As discussed above, the CGMwas utilized to
examine virtual “pre-Ramadan” visits, as an alternative
option to the traditional (in-person) visits, on fasting expe-
rience and glycemic control during Ramadan in people with
T1DM.9 CGM metrics were retrospectively compared across
the groups. Patients who had a virtual “pre-Ramadan” visit
were more likely to use CGM than those who had no visit
(61.7 and 38.6%, respectively, p<0.05). CGM TIR during
Ramadan was the highest in those who had virtual “Pre-
Ramadan” visits comparedwith thosewho had no visit or in-
person visits (59, 44, and 47%, respectively). CGMwas used to
study glycemic changes among 32 children and adolescents
with T1DM before and during RF.28 The studywas conducted
in two tertiary centers inMalaysia (May 2020). Patients were
given Ramadan-focused education. CGM iPro2 (Medtronic)
was used before and during Ramadan, complemented by

Table 3 Summary of studies on the use of technology in managing diabetes during Ramadan published in 2022

Authors, region
(Ref)

Aims Technology Conclusion

Aldibbiat et al
(Kuwait, UAE,
KSA)23

Review and analysis of glycemic
data from people with T1DM who
observed RF (2019 & 2020)

Automated insulin dosing
systems

Automated insulin dosing systems
showed a safe and effective
management strategy of RF in
T1DM

Algeffari et al
(KSA)24

Treatment for hypoglycemia in
T1DM during RF

Home use of MDG versus oral
glucose

MDG is effective for preventing and
treating hypoglycemia

Al Hayek et al
(KSA)25

Evaluating the impact of RF on AGP
among patients with T1DM

A comparative study to
evaluate the impact of RF on
AGP in T1DM using FGMS

RF was achievable in T1DM patients
with adequate counseling and
support

Hasbullah et al
(Malaysia,
Switzerland,
USA)26

Effects of structured RNP on
glycemic control and variability

Continuous glucose
monitoring in individuals
with T2DM

Utilizing CGM to monitor glycemic
excursions during RF is important

Elbarbary and
Ismail (Egypt)27

Glycemic control during RF in
adolescents and young adults with
T1DM

MiniMed 780G advanced
hybrid closed-loop system

Glycemic targets during RF
achieved by reducing hypoglycemia
without compromising safety with
minimal user input

Teoh et al
(Malaysia)28

Comparison of glycemic changes
using CGM metrics among 32
children and adolescents with
T1DM before and during RF

CGM iPro2 (Medtronic)
complemented by SMBG

T1DM youths can fast safely with
the provision of focused education
and regular SMBG

Motaib et al
(Morocco)29

Predicting poor glycemic control
during Ramadan among non-
fasting patients with diabetes

Artificial intelligence-based
machine learning models

Thresholds for each predicting
factor for poor glycemic control
were proposed

Abbreviations: AGP, ambulatory glucose profile; CGM, continuous glucose monitoring; FGMS, flash glucose monitoring system; MDG, mini-dose
glucagon; OG, oral glucose; RF, Ramadan fasting; RNP, Ramadan Nutrition Plan; SMBG, self-monitoring of blood glucose; T1DM, type 1 diabetes
mellitus; T2DM, type 2 diabetes mellitus.
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self-monitoring of blood glucose (SMBG). The majority
(91.7%) were onMDI, while only 8.3% were on CSII. All fasted
in Ramadan without acute complications. Retrospective
CGM analysis revealed similar results in TIR, time in hyper-
glycemia, and time in hypoglycemia before and during
Ramadan, indicating no increased hypoglycemic or hyper-
glycemic events related to fasting. Glycemic variability be-
fore Ramadan, as measured by the low blood glucose index
(LBGI), high blood glucose index (HBGI), and mean average
glucose (MAG), was similar to values during Ramadan.
Machine learningmodels were used to predict poor glycemic
control during Ramadan among non-fasting patients with
diabetes.29 First, they conducted three consultations, before,
during, and after Ramadan, to assess demographics, diabetes
history, caloric intake, and anthropometric and metabolic
parameters. Second, machine learning techniques were
trained using the data to predict poor glycemic control
among patients. Then, they conducted several simulations
with the best-performing machine learning model using
variables that were found as main predictors of poor glyce-
mic control. The prevalence of poor glycemic control among
patients was 52.6%. The extra tree classifier was the best-
performing model for glycemic deterioration (accuracy
¼0.87, area under the curve¼0,87). Caloric intake evolution,
gender, baseline caloric intake, baseline weight, BMI varia-
tion, waist circumference evolution, and TC serum level after
Ramadanwere selected as themost significant for predicting
poor glycemic control. The authors proposed thresholds for
each predicting factor, among which this risk is present.

Special Themes

Risk Stratification
Risk assessment is a fundamental step in determining
patients’ safety in fasting. An evidence base for the risk
factors for major complications during RF in people with
diabetes grouped according to the IDF-DAR risk categories.30

This prospective observational multicenter study was con-
ducted by the Baqai Institute of Diabetology and Endocrinol-
ogy in April-June 2019. People with diabetes having the
intention to fast were recruited. Demographic data collec-
tion and risk categorizationwere done; structured education
was given on a one-on-one basis to each study participant.
Assessment of complications was done during the post-
Ramadan visit. A total of 1,045 people with diabetes partici-
pated with near equal gender distribution. Two-thirds of the
study population were grouped into high- and high-risk
categories. Frequencies of major hypoglycemia, major hyper-
glycemia, hospitalization, and need to break the fast were
4.4, 10.8, 0.8, and 3.1%, respectively. Onmultivariate analysis,
the risk factors found for major hypoglycemia during Rama-
dan were male gender, use of sedatives and antidepressants
and having T1DM, history of DKA/HHS during last 3 months
for significant hyperglycemia or hypoglycemia and hospital-
ization for breaking of fast, while older age, acute illness, and
major hypoglycemia were identified factors for hospitaliza-
tion. In this prospective study, evidence-based risk factors for
fasting-related major complications were identified in peo-

ple with diabetes. It is imperative to recognize these factors
during pre-Ramadan risk assessment visits.

Fasting with Chronic Kidney Disease
There is growing literature on guidelines regarding RF for
chronic kidney disease (CKD) patients. However, most stud-
ies only consider the impact of fasting on renal function.
Additionally, factors influencing RF in patients with CKD
were evaluated in a prospective before and after cohort
study.31 CKD patients were counseled regarding fasting
and followed up post-Ramadan for renal function status,
actual fasting behavior, and other relevant outcomes. Of the
360 patients who attended the pre-Ramadan consultation,
306were reachable after Ramadan (67.1% reported that they
had fasted, 4.9% had attempted to fast but stopped, and 28%
still needed to fast). Of these, 74 have a postfasting kidney
test. Of the patients, 68.1% had stage 3ACKD, 21.7% had stage
3B, 7.9% had stage 4, and only 2% had stage 5. Of those who
fasted, 11.1% had a drop in the eGFR of 20% or more. Those
whodid not fast (16.7%) presented a similar drop. Conversely,
among the few who attempted to fast and had to stop, half
showed a drop in eGFRofmore than 20%. In linear regression,
fasting was not associated with post-Ramadan eGFR when
controlling for age and baseline eGFR. There were 17 (5.6%)
significant events, including one death. More significant
events occurred among the group who fasted some of
Ramadan days; 26.7% of the subjects experienced an AE,
while 4.7% of the group who did not fast had a significant AE
comparedwith 4.4% among thosewho fasted all of Ramadan.

Acute Complications
In the fasting state, there is the danger of the blood glucose
levels becoming too highwhen the usualmedications are not
taken. The risk of diabetic emergencies, including DKA, is
thought to be higher during RF due tometabolic changes and
alterations in food habits. The incidence of DKA during
Ramadan, pre- and post-Ramadan, was examined in a retro-
spective study involving all adults admittedwithDKA toKing
Saud Medical City in Riyadh, Saudi Arabia.32 They explored
the relationship of admissions to Ramadan and compared it
to the month before (Sha’aban) and the month after (Shaw-
wal). During the study, 51 patients with DKAwere admitted
to the hospital. Nineteen patients in Ramadan (37.3%), eight
patients in Sha’aban (15.7%), and twenty-four patients in
Shawwal (47%) showed a significant increment in Ramadan
compared with Sha’aban and more increment in Shawwal
(p¼0.019). The most common precipitating factor for DKA
during Ramadan and Sha’aban was missing insulin doses,
while infections were considered themain stimulating agent
in Shawwal. There was an increase in the incidence of DKA
episodes in Ramadan compared with the preceding month.
However, fewer DKA events than Shawwal might indicate
that RF is a potential risk factor for DKA.

Fasting in Pregnancy
Despite being exempted, many pregnant Muslim women
with diabetes still choose to fast during Ramadan. Two
studies were published in 2022 on diabetes and pregnancy
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during Ramadan.33,34 The association of Ramadan with
maternal and neonatal outcomes among pregnant women
with gestational diabetes mellitus in a retrospective cohort
study. A total of 345 Muslim women with singleton preg-
nancieswho attended amajor Sydney teaching hospital from
1989 to 2010 were included.33 Exposure to Ramadan was
stratified by thewhole pregnancy days exposed to Ramadan,
duration (hours) of daily fasting, and trimester of exposure.
Maternal and neonatal outcomes were examined by expo-
sure status, and never exposed pregnancies were compara-
tors in all three analyses. They found no significant effect of
Ramadan exposure on mean birth weight, macrosomia, and
maternal outcomes. However, they found a significant trend
for increased neonatal hyperbilirubinemia with increasing
Ramadan days exposure and later trimester exposure
(p�0.02 for both), with adjusted OR (AOR): 3.9 (p¼0.03)
for those with more than or equal to 21 days exposure to
Ramadan and AOR 4.3 (p¼0.04) for third-trimester expo-
sure. Conversely, longer Ramadan exposure and late trimes-
ter exposure were independently associated with a lower
prevalence of neonatal hypoglycemia (AOR: 0.4 and 0.3 for
more than or equal to 21 days and third-trimester exposure,
respectively). Furthermore, neonatal hypoglycemia de-
creased for the fasting period of more than15-hour group
(AOR 0.2, p¼0.01). Also, different glycemic markers as an
indicator for diabetes control in fasting pregnant women
were investigated in another prospective observational
study.34 A total of 89 pregnant diabetes women were
recruited. Blood glucose was self-monitored in all pregnant
women using a glucose monitoring device at home. They
measured the fructosamine and HbA1c levels before, during,
and after Ramadan. Pregnant women with T1DM were 14,
T2DM were 21, and gestational diabetes were 21. The mean
fructosamine level decreased during and after Ramadan in
gestational diabetes pregnant women compared with T2DM
and T1DM pregnant women subjects (p¼0.009). This study
indicates that pregnant women with diabetes could fast
during Ramadan, and their fructosamine levelswere reduced
during fasting. Utilization of fructosamine for short-term
monitoring of glycemic control, in addition to home glucose
monitoring in pregnant womenwith diabetes, will provide a
good index of glycemic control.

Fasting after Bariatric Surgery
Fasting during Ramadan is mandatory for all adult healthy
Muslims. International studies found that most Muslims
with diabetes mellitus fast during Ramadan. The main risk
factors are hypoglycemia, hyperglycemia, DKA, and dehydra-
tion during fasting. Therefore, stratification of the risks for
severe acute diabetes complications needs to be considered
for each individual, and strategies personalized to avert these
complications.35 The advent of new diabetes medications,
which are effective yet with a better safety profile and
monitoring of blood glucose levels during the day, is impor-
tant to reduce the risk of untoward effects of hypoglycemia
and hyperglycemia during RF. Here they reviewed the safety
and effectiveness of the newer diabetes medications for RF
and whether it is safe to perform fasting after bariatric

surgery. The newer diabetes medications such as GLP-1
agonists, DPP-4 inhibitors, SGLT-2 inhibitors, and new Insu-
lin therapy are considered safe and effective during fasting
during Ramadan. These medications are associated with a
reduction in HbA1c, body weight, systolic blood pressure,
and risk of hypoglycemia during RF. However, further studies
with larger sample sizes are needed to confirm the efficacy
and safety of these newer medications during RF. Individuals
with bariatric surgery should seek advice and approval to fast
from the bariatric dietician, physician, and surgeon before
the beginning of the month of Ramadan.

COVID-19-Ramadan Interplay
A strict lockdown was enforced during the coronavirus
disease 2019 (COVID-19) pandemic in many countries. The
lockdown period overlapped with RF and its drastic lifestyle
changes, including meal timings. Muslim people may have
been discouraged from fasting during the COVID-19 pan-
demic, as diabetes has emerged as a significant risk factor for
adverse outcomes of COVID-19 infection. Several studies
investigated the interplay between the COVID-19 pandemic
and lockdown with RF (►Table 4). These studies will be
highlighted briefly below. Helal et al reported the impact of
the COVID-19 lockdown (2020) on glucose control pre- and
post-lockdown and during Ramadan in patients with T1DM
and T2DM on insulin therapy. Twenty-four patients (19men,
6women)whomonitored their glucose levels using FGMand
remotely connected to a diabetes clinic in UAE were includ-
ed.36 CGM metrics were calculated for each period: 30 days
before lockdown, 30 days into lockdown and pre-Ramadan,
and 30 days into lockdown and Ramadan. MAG remained
steady before and during the lockdown. No significant differ-
ences were observed in TIR, time in hypoglycemia, and LBGI
between pre-lockdown and lockdown periods. However,
there was a significant difference in GMI and percentage of
time in hyperglycemia between Ramadan and pre-Ramadan
during the lockdown period. The percentage of TIR was
significantly lower in Ramadan than pre-Ramadan MAG
and HBGI. HBGI were significantly higher in Ramadan com-
pared with the pre-Ramadan period. There was no signifi-
cant difference in the percentage of time in hypoglycemia
and LBGI between Ramadan and pre-Ramadan periods.
Alamoudi et al compared Saudi Arabia with other countries
regarding patient attitudes toward fasting during Ramadan
during the COVID-19 pandemic.37 Data was collected from
Saudi Arabia and 12 othermostlyMuslim-majority countries
via physician-administered questionnaires within post-
Ramadan 2020. One thousand four hundred eighty-five
T1DM patients were analyzed; 47.5%were from Saudi Arabia
versus 52.5% from other countries. About 71.1% fasted during
Ramadan; 90.2%were Saudi patients versus 53.8% fromother
countries. Experiencing Ramadan during the COVID-19 pan-
demic did not affect the Saudi T1DM patients’ decision to
fast, while it significantly influenced their decision in other
countries (1.4 vs. 9.9%, p<0.001). More Saudi patients
needed to break the fast due to diabetes-related complica-
tions than in other countries (67.4 vs. 46.8%, p � 0.001). The
mean number of days fasted in Saudi and other countrieswas
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24 and 23 days, respectively. Hypoglycemic events were
more common among Saudi patients during Ramadan com-
pared with other countries, 72% and 43.6% (p<0.001), re-
spectively. There was a significant difference in timing; the
largest peak for Saudi Arabia patients was after dawn (35 vs.
7%, p<0.001), while it was pre-sunset for the other countries
(23 vs. 54%, p¼0.595). Daytime-hyperglycemia was also
more common among Saudi patients (48.6 vs. 39%,
p<0.001); however, it was a less likely cause of breaking
the fast (25.6 vs. 38.3%, p<0.001). Zabeen et al reported the
experience of young patients with T1DM, T2DM, and other
types of diabetes who fasted during Ramadan 2020 at the
time of the COVID-19 pandemic time lockdown. A post-
Ramadan surveywas designed for young patientswho fasted
during Ramadan in 2020 during the COVID-19 pandemic
time.38 The study was conducted to compare the basal
characteristics and other parameters in children and ado-
lescents (<18 years) with young adults (�18 years) with
diabetes at Pediatric Diabetes Center in BIRDEM in
Bangladesh. Among the study participants, a significantly
higher number of participants were in the older age group
who fasted for more than 15 days (p¼0.045). A considerable
proportion (30.7%) of patients developed mild hypoglyce-
mia, and only eight (2.6%) developed moderate-to-severe
hypoglycemia. Both groups had a significant post-Ramadan
basal insulin dose reduction (p¼0.001). Although increased
bolus insulin dose requirements were observed in the older
age group, a decreased requirement was observed in the
younger age group during Ramadan (p¼0.001). Post-Rama-

dan median HbA1C in both groups was increased with a
nonsignificant increase in the older age group compared
with the younger age group, though it did not reach statisti-
cal significance (p¼0.239). The COVID-19 pandemic had a
minor impact on fasting during Ramadan in the cohort. They
could fast safely with fewer complications during Ramadan.
The data supports Ramadan-focused diabetes education
with great self-care. Young people with diabetes can fast
safely during Ramadan. El Toony et al evaluate the impact of
pre-Ramadan education in reducing the risk of hypoglycemia
and achieving glycemic control in the elderly.39Aprospective
study was performed in outpatient clinics at Assiut univer-
sity hospital, including 316 T2DM patients who intended to
fast. They were grouped into less than 65 years and more
than or equal to 65 years patients. The patients received pre-
Ramadan individual education sessions. A semi-structured
questionnaire was used to collect the data from stratifying
the risk of fasting. The study was performed in three phases.
Assessment of hypoglycemia and biochemical parameters
after the education was the primary outcome. Fasting blood
glucose decreased during and after Ramadan in the elderly
significantly (p¼0.0001). The patients who achieved fasting
blood glucose of less than eight mmol/L increased from 29.3
to 46.6% after Ramadan in elderly patients. HbA1c decreased
significantly after Ramadan (p¼0.001). The main cause of
breaking fast was hypoglycemia in both groups; 9 versus7.7%
in patients less than 65 and more than or equal to 65 years,
respectively. The waist circumference significantly de-
creased in patients 65 or older (p¼0.05). TC and LDL

Table 4 Summary of the impact of the interplay of Ramadan with COVID-19 and COVID-19 lockdown on diabetes control

First author,
(region)

Study objectives Methods Conclusion

Helal et al (UAE)36 The effect of COVID-19 and the
overlapping RF on glucose control

25 Insulin-treated DM (19
men, 6 women)

No significant effect on markers of
glycemic control. RF was associated
with changes (e.g., increase in GMI,
HBGI, and glycemic variability)

Alamoudi et al
(Saudi Arabia)37

Comparison of KSA with 12 other
countries regarding patient
attitudes toward RF and
complications related to fasting
during the COVID-19 pandemic

Data from 13 countries by
post-Ramadan 2020. 1,485
T1DM (705 from KSA); 1,056
(71.1%) fasted; 90.2% of KSA
patients versus 53.8% of
other countries

Observing RF is extremely common
among Saudi T1DM patients
compared with other Muslim
countries and was not affected by
the COVID-19 pandemic. It was
associated withmore hypoglycemia
and hyperglycemia

Zabeen et al
(Bangladesh)38

The experience of young patients
with diabetes who fasted during
Ramadan 2020 at the time of the
COVID-19 pandemic time lockdown

A post-Ramadan survey of
young patients who
observed RF during the
pandemic

Higher HbA1c was observed in
young people with diabetes who
fasted during the COVID-19
pandemic lockdown of 2020
Ramadan

El Toony et al
(Egypt)39

Impact of pre-Ramadan education
on glycemic control in T2DM during
COVID-19

A prospective study; 316
T2DM

Education positively decreased the
risk of symptomatic hypoglycemia
in elderly diabetic patients

Sultana et al
(Bangladesh)40

Prevalence and correlates of
diabetes distress and depressive
symptoms among individuals with
T2DM during RF

A cross-sectional study amid
COVID-19

Psychosocial support in RF should
be examined to promote mental
health and well-being of individuals
with T2DM

Abbreviations: COVID-19, coronavirus disease 2019; GMI, glucose monitoring indicator; HBGI, high blood glucose index; HbA1c, hemoglobin A1c;
HCP, healthcare professionals; RF, Ramadan fasting; T2DM, type 2 diabetes mellitus.
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increased with no statistical significance in patients more
than or equal to 65 years (p¼0.512, 0.470). Both groups
showed improvedHDL cholesterol during and after Ramadan
(p¼0.0001). Psychological concerns relating to “diabetes
distress” (DD) and depressive symptoms (DS) in individuals
with T2DM may negatively impact adherence to medical
treatments and overall mental health. Sultana et al investi-
gated DS and DD about fasting during Ramadan.40 A cross-
sectional survey was conducted among 735 patients with
T2DM in 2021. DD and DS were measured by the Problem
Areas in Diabetes scale and Patient Health Questionnaire-9,
respectively. More than one-third of the participants (41.2%)
had DD and DS (36.9%). DS was significantly higher in
participants who did not fast (p¼0.027). Participants with
higher dietary diversity were less likely to have DD
(p¼0.004) and DS (p¼0.001). Females (AOR¼1.89) and
those who lived alone (AOR¼1.89) were more likely to
have DS. Participants with diabetes-related complications
were more likely to experience DS (AOR¼2.17) and DD
(AOR¼3.46). DD was also associated with being younger
(p¼0.003), having hypertension (p¼0.030), having heart
disease (p¼0.012), and taking insulin (p¼0.010). Individu-
als with T2DM who were not fasting experienced more
mental health concerns. Psychosocial support and other
interventions fromhealth professionals should be examined,
and practical interventions should be implemented to pro-
mote the mental health and well-being of individuals with
T2DM.

Professional Perspectives

Guidelines
Two updated sets of clinical practice guidelines were pub-
lished in 2022.41,42 The IDF and DAR International Alliance
have substantially updated the previous guidelines.41 This
update includes key information on fasting during Ramadan
with T1DM, the management of diabetes in people of elderly
ages and pregnant women, the effects of Ramadan on one’s
mental well-being, changes to the risk of macrovascular and
microvascular complications, and areas of future research.
Also, the International Society for Pediatric and Adolescent
Diabetes (ISPAD) updated its clinical practice consensus
guidelines on Ramadan fasting. Moreover, they also included
another religious fasting by young people with diabetes.42

These guidelines seek to improve the awareness, knowledge,
andmanagement of diabetes during Ramadan and to provide
real-world recommendations to health professionals and the
people with diabetes who choose to fast.

Professional Matters
The approaches adopted by Iraqi physicians for the manage-
ment of diabetes during Ramadan were evaluated in a cross-
sectional online survey based (2021).43 The participants were
specialist doctors from different regions in Iraq who were
directly involved in managing people with diabetes. Most
participants were family physicians, followed by internists
and endocrinologists. Among the respondents, 94.3% reported
advising their patients regarding RF; 84.3% of this advice was

based on several factors. Pre-Ramadan education is provided by
75% of the participants. A minority (14.3%) allow patients with
T1DM to fast, and 32.1% allow those with T2DM on insulin to
fast. Recent DKA and severe hypoglycemia were the main
reasons to advise against fasting. Regarding treatment modifi-
cationduring fasting, 56.4%ofphysicianschanged thefrequency
of administration, and 67.8% scored well in the questions
reflecting knowledge of the international guidelines. Also, the
implementation and evaluation of an online module targeting
pharmacy students to improve participants’ knowledge, com-
munication, and self-efficacy concerning proper care for
patients with diabetes during Ramadan were described.44 An
online module with pre- and post-assessments was imple-
mented over two semesters. The average score in the self-
efficacysection increased (1.5 to3.5;p<0.001), and theaverage
score in the knowledge section also increased (14 to 22;
p<0.001). The qualitative analysis provided insights into how
participants perceived the module design, content, and its
impact on practice. Participants described the module as infor-
mative, addressing a much-needed issue they had not been
exposed to before. They emphasized how themodule addresses
the cultural needs of patients in their communities. They
particularly appreciated seeing instructor videos depicting
real-life scenarios and the focus on their communication skills,
but some preferred learning about this topic through live
sessions.

Patients’ Perceptions and Advocacy
The level of diabetes knowledge and its association with
diabetes self-management practices during RF were evalu-
ated among patients with T2DM.45 A cross-sectional study
was conducted involving a sample ofMalaysianpatientswith
T2DM. Patients aged 18 years and above and attending an
outpatient diabetic unit of a government hospital were
recruited between February and April 2021. A self-adminis-
tered questionnaire was utilized to assess diabetes knowl-
edge and diabetes self-management practices. A total of 306
participants completed the questionnaire. Most were
females (54.2%) and above 55 years old (75.1%). Resultantly,
knowledge of diabetes was considered average among 52% of
the participants. Only 9.5% of them avoided consuming
sweet foods during the iftar. Practicing late suhoor
(p¼0.012) and SMBG (p¼0.026) during Ramadan were
significantly associated with a better diabetes knowledge
score. Education level (p¼0.000), working status (p¼0.030),
and monthly income (p¼0.000) were significantly associat-
ed with participants’ knowledge level of diabetes. A higher
proportion (72.2%) of the participants completed fasting for a
month during Ramadan 2020. Meanwhile, hypoglycemia
was the main reason (38.8%) for incomplete fasting. These
findings reflect the need to improve patients’ knowledge of
diabetes and diabetes self-management practices, especially
during Ramadan. Such objectives could be achieved by
considering the associated factors identified in this study.
In another study, howMuslimswith diabetes decidewhether
to fast during Ramadan was evaluated in a qualitative study
of 15 focus groups with Muslims with diabetes within a
constructivist paradigm.46 Convenience sampling was used.
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All focus groups were transcribed verbatim and analyzed
using Braun and Clarke’s reflexive thematic analysis. Four
themes were found to be important in the decision on
whether to fast: (1) values and beliefs concerning Ramadan,
(2) experiences and emotions concerning Ramadan, (3) the
perception of illness, and (4) advice from HCPs, imams, and
family. Many participants indicated fasting against medical
advice and trusting their subjective assessments onwhether
they could fast. Moreover, three main stages in the decision-
making process for eventually refraining from fasting were
identified: (1) the stage where positive experiences with
fasting dominate, (2) the stage where one encounters chal-
lenges but their determination to fast prevails, and (3) the
stage where one decides to refrain from fasting after
experiencing too many physical difficulties with fasting.
Muslims with diabetes experience autonomy in their deci-
sions on RF. Refraining from fasting often resulted from a
difficult and dynamic decision-making process and was
often made after participants reached their physical limits.
These findings highlight the importance of shared decision-
making to empower patients to make well-informed deci-
sions on RF and pre-Ramadan diabetes education to help
people with diabetes have a safe Ramadan. Lastly, the feel-
ings, difficulties, attitudes, and spiritual coping status of
Turkish patients with T2DM toward fasting during Ramadan
were explored.47 This descriptive qualitative study sample
consists of 14 patients diagnosed with T2DM. They deter-
mined two main themes and relevant sub-themes. The first
was “the feelings and difficulties experienced due to diabetes
mellitus” with the sub-themes of “negative emotions” and
“difficulties in fasting.” The second theme was identified as
“religious and spiritual coping,” with the subthemes of
“believing the disease comes from God,” “having difficulty
in adhering to disease-specific practices while fasting,” and
“feeling that fasting facilitates coping and provides relief.” In
conclusion, it was determined that the patients continued to
fast despite the difficulties and that fasting facilitated coping
and provided relaxation.

Final Remarks

We provide a narrative overview of the global literature
production in 1 year (2022) on diabetes and RF. Themes
emerged from a review of the literature on Ramadan fasting
published in 2022. Ramadan fasting and diabetes continue to
be seen addressing epidemiology, the burden of diabetes care
on fasting patients, and discussions of concerns of patients
and HCPs. Risk stratification and issues of high-risk patients
are still in focus for children, adolescents, and adults.
Approaches to effective management still gather evidence
for newer pharmacological agents and diabetes technology.
All are welcome to help build an evidence base for good
clinical practice during Ramadan. It is comforting to seemost
of these studies coming from Muslim-majority regions such
as theMiddle East, North Africa, and South East Asia and that
this work is recognized in impactful medical journals. Trans-
lating the evidence to clinical practice guidelines is para-

mount. Through this concise summary of the 2022 literature,
we hope to contribute to this cause.
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