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Abstract Background Glycemic control prior to Ramadan is considered an essential determi-
nant of fasting safety in individuals with diabetes. While the International Diabetes
Federation-Diabetes and Ramadan Alliance risk calculator incorporates glycated
hemoglobin (HbA1c) into fasting risk stratification, there is limited evidence to validate
the cutoffs of < 7.5% and > 9% for predicting fasting outcomes.

Objective This study evaluates the association between pre-Ramadan HbATc cate-
gories and key fasting-related outcomes in a large multinational cohort of individuals
with diabetes.

Methods This subanalysis of the Diabetes and Ramadan (DaR) Global Survey
categorized participants from 7 global regions covering more than 20 countries into
three groups based on pre-Ramadan HbA1c: <7.5%, 7.5 to 9%, and > 9%. Outcomes
included fasting participation, hypoglycemia, hyperglycemia, and fasting interruptions
due to glycemic events. Odds ratios (ORs) with 95% confidence intervals (Cls) were
calculated for participants with HbA1c > 9% compared to those with HbA1c < 7.5%.
Results Of 11,717 participants, 37.7% had HbATc <7.5%, 33.8% had 7.5 to 9%, and
28.5% had > 9%. Fasting participation was highest in the <7.5% group (89.3%) and
lowest in the > 9% group (80.5%; OR 0.49, 95% Cl 0.43-0.56). Compared to < 7.5%,
HbA1c > 9% was associated with increased odds of hyperglycemia (OR 5.10), breaking
the fast due to hyperglycemia (OR 5.63) and severe hyperglycemia (OR 8.11), daytime
hypoglycemia (OR 1.48), and hypoglycemia-related fasting interruption (OR 1.77).
Severe hypoglycemia rates did not differ significantly between HbA1c groups.
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Conclusion

Higher pre-Ramadan HbA1c was associated with lower fasting participa-

tion and a greater risk of hyperglycemia and hypoglycemia-related complications.
These results support the use of the current HbA1c thresholds in Ramadan risk
assessment and emphasize the importance of optimizing glycemic control and
providing targeted education before Ramadan.

Introduction

Fasting during the holy month of Ramadan is observed by
millions of Muslims with diabetes worldwide. While exemp-
tions are allowed for those at higher risk, observational
studies indicate that many individuals still choose to fast,
even against medical advice and despite potential health
risks."2 The combination of prolonged hours without food or
drink and changes in meal and medication timing can create
significant challenges for people with diabetes, heightening
the risk of both hypoglycemia and hyperglycemia. Given that
fasting participation remains consistently high across
regions, there is a clear need for evidence-based approaches
that are effective in diverse cultural, dietary, and environ-
mental settings. One such tool is the International Diabetes
Federation-Diabetes and Ramadan Alliance (IDF-DAR) risk
calculator, designed to guide clinicians and patients in
making informed decisions about fasting based on individual
risk profiles. The Diabetes and Ramadan (DaR) Global Survey
included participants from seven geographic regions span-
ning more than 20 countries, providing a unique opportunity
to assess risk across diverse populations.

Glycemic control before Ramadan, reflected by glycated
hemoglobin (HbA1c) levels, is a strong predictor of fasting
safety. Higher HbAlc has been associated with greater
glucose fluctuations, an increased risk of fasting-related
complications, and more frequent interruptions.3>™ These
findings align with international recommendations for in-
dividualized HbA1c targets that consider comorbidities and
overall patient risk.® Research in both adolescents and
adults with type 1 or type 2 diabetes has shown that
poor pre-Ramadan control contributes to unstable glucose
levels during fasting, particularly when there is no individ-
ualized care plan or structured education.>™ Structured
education programs such as the Ramadan Education and
Awareness in Diabetes (READ) study’ and the Ramadan
Study on Diabetes Education (RSDE)® have demonstrated
that targeted interventions can improve safety and reduce
complications during fasting. Data from continuous glucose
monitoring (CGM) also indicate greater glucose excursions
in individuals with poor control, including those not treated
with insulin.®1°

From a pathophysiological perspective, elevated pre-Ram-
adan HbA1c reflects chronic hyperglycemia, higher glycemic
variability, and often inconsistent self-management. These
factors can amplify the metabolic strain of fasting, increasing
susceptibility to dehydration-related hyperglycemia and
symptomatic hypoglycemia.'’
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Nevertheless, few large-scale studies have examined the
link between prefasting HbA1c and Ramadan outcomes across
diverse populations. Existing evidence is mostly from single-
center or regional studies, or is narrowly focused on insulin-
treated individuals."»>'2 Furthermore, although HbA1c is part
of the current IDF-DAR risk calculator, the threshold values (<
7.5% for low risk and > 9% for high risk) were chosen based on
expert consensus and clinical experience, but have not been
broadly validated across multinational cohorts.'>'* This
makes it important to assess whether these thresholds are
clinically meaningful.

To address this gap, we conducted a subanalysis of the
2020 to 2022 DaR Global Survey, assessing the relationship
between baseline HbA1c and key Ramadan fasting outcomes,
including hypoglycemia, hyperglycemia, and fasting inter-
ruption. Participants were categorized into three HbAlc
groups—< 7.5%, 7.5 to 9%, and > 9%—to evaluate whether
the DaR calculator’s thresholds reflect real-world risks. Our
findings provide multiregional, large-scale evidence sup-
porting these cutoffs and reinforce the role of HbAlc as a
central component of pre-Ramadan assessment.

Methods

Study Design and Setting

This retrospective, observational cohort study utilized data
from the 2020 to 2022 DaR Global Survey, which enrolled
Muslim adults with type 2 diabetes mellitus (T2DM) from seven
global regions: the Gulf States, the Middle East, Tiirkiye, the
United Kingdom, Africa, the Indian subcontinent, and Southeast
Asia. Data were collected in routine outpatient settings by
trained health care professionals. The study adhered to the
ethical approvals obtained for the DaR Global Survey and
followed principles of confidentiality and informed consent.
Data were collected during routine outpatient visits within
approximately 10 weeks after Ramadan. This subanalysis com-
pared participants according to their most recent pre-Ramadan
HbAlc level to examine the relationship between glycemic
control and fasting-related outcomes. Definitions of glycemic
outcomes were standardized: hypoglycemia was defined as
symptomatic or glucose < 70 mg/dL; severe hypoglycemia as
requiring external assistance; hyperglycemia as symptomatic
or glucose > 250 mg/dL; and severe hyperglycemia as requiring
emergency care.

Study Population
Of 11,717 surveyed individuals, 4,417 (37.7%) had HbAlc
< 7.5%, 3,960 (33.8%) had HbA1c 7.5 to 9%, and 3,340 (28.5%)
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had HbA1c > 9%. All participants were under regular outpa-
tient follow-up during the survey period. As previously
recorded data were analyzed, no prospective sample size
calculation was performed.

Variables and Outcomes

Primary outcomes included the incidence, frequency, and
duration of hypoglycemic and hyperglycemic episodes
during Ramadan, as well as any related clinical interventions
or fasting interruptions. Outcomes were defined consistently
across regions, with hypoglycemia recorded as glucose < 70
mg/dL or typical symptoms, severe hypoglycemia as epi-
sodes requiring assistance, hyperglycemia as glucose > 250
mg/dL or typical symptoms, and severe hyperglycemia as
episodes requiring emergency care. The main exposure
variable was categorized by HbAlc level (< 7.5%, 7.5-
9%,>9%). Additional variables included fasting duration
during Ramadan and the month of Shawwal, demographics,
diabetes duration, and treatment regimens. Continuous
variables (e.g., age, HbAlc, diabetes duration, fasting days)
were summarized as mean =+ standard deviation, and cate-
gorical variables (e.g., occurrence of hypoglycemia) were
reported as counts and percentages.

Data Collection

Data were obtained using structured questionnaires adminis-
tered by trained health care professionals during routine
clinical encounters. The information collected included demo-
graphic characteristics, diabetes history, most recent HbAlc
level, and treatment details (insulin and noninsulin therapies).
Information on self-monitoring of blood glucose (SMBG) prac-
tices and participation in structured Ramadan-focused educa-
tion was also recorded, enabling subgroup analyses.

Statistical Analysis

Survey data from 2020 and 2022 were pooled for analysis.
Baseline characteristics were summarized descriptively.
Group comparisons by HbAlc category were performed
using Pearson’s chi-square test for categorical variables and
analysis of variance for continuous variables. Odds ratios
(ORs) with 95% confidence intervals (Cls) were calculated to
assess the risk of fasting-related outcomes in participants
with HbAlc>9% compared to those with HbAlc<7.5%.
Multivariate logistic regression models were conducted to
adjust for potential confounders, including insulin use, SMBG
frequency, and receipt of structured education. Statistical
significance was set at p <0.05. Analyses were conducted
using IBM SPSS Statistics, version 26.

Results

Across HbA1c categories (< 7.5%, 7.5-9%, > 9%), the propor-
tion of females increased with higher HbA1c levels, while the
mean diabetes duration and mean HbA1c levels rose signifi-
cantly. Age, body mass index, blood pressure, and low-
density lipoprotein cholesterol levels showed no clinically
meaningful differences between groups (~Table 1).

Metformin use declined with increasing HbA1c, whereas
insulin use (of all types) rose markedly. Dipeptidyl pepti-
dase-4 inhibitor use peaked in the intermediate HbA1c group
(=Table 2). Among diabetes-related complications, retinop-
athy, neuropathy, microalbuminuria, and diabetic foot dis-
ease were significantly more prevalent in higher HbAlc
categories (=~Table 3).

SMBG patterns, receipt of Ramadan-focused education,
mode of delivery, and session duration did not differ signifi-
cantly across HbA1c groups (=Table 4).

Table 1 Baseline demographic and clinical characteristics by pre-Ramadan HbA1c category

Characteristic Group 1 Group 2 Group 3 p-Value' p-Value?
HbA1c < 7.5% HbA1c 7-9% HbA1c >9%
Number (%) N=4,417 N=3,960 33.8% N=3340
37.7% 28.5%
Female 2,255 2,072 1,804 0.03 0.7
(48.9%)° (52.3%)° (54%)°
Male 2,157 1,882 1,537
(51.1%)? (47.7%)*° (46%)°
Mean age (SD) 55 (12.1) 55.5 (11.5)° 54.8 (11.5)¢ | 0.076 0.458
Mean duration of diabetes (SD) 8.5 (7) 10.6 (7.5)f 10.9 (7.3)9 < 0.001 < 0.001
Mean HbA1c (SD) 6.6 (0.6) 8.2 (0.5)" 10.8 (1.5)"9 < 0.001 < 0.001
Mean latest BMI (SD) 27.7 (6.9) 27.9 (7.3) 27.8 (6.5) 0.273 0.730
Mean latest systolic BP (SD) 125.2 128.5 (27)f 129.8 <0.001 | <0.001
(27.6) (28.8)9
Mean latest diastolic BP (SD) 75.6 (16.4) 76.9 (16.3)° 77.7 (17.2)9 0.010 < 0.001
Mean latest LDL cholesterol (mg/dL) (SD) 82.6 (48.7) 96.2 (48.8)f 97.3 (57.4)° < 0.001 < 0.001

Abbreviations: BMI, body mass index; BP, blood pressure; HbA1c, glycated hemoglobin; LDL, low-density lipoprotein; SD = standard deviation.
Note: p-value 1: comparison between group 1 (< 7.5%) and group 2 (7.5-9%). p-Value 2: comparison between group 2 (7.5-9%) and group 3 (> 9%).

2bsignificant difference across sex distribution between groups.
cdesignificant difference vs. reference group, details to be standardized.
9p <0.001 compared with reference.
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Table 2 Antidiabetic medication use and diabetes-related complications by pre-Ramadan HbA1c category

Medication HbA1c <7.5% HbA1c 7-9% HbA1c>9% p-Value

Number (%) 4,417 (37.7%) 3,960 (33.8%) 3,340 (28.5%)

Medications

Metformin 3,693 (83.6%)° 3,176 (80.2%)° 2,554 (76.4%)° 0.8

Sulfonylureas 1,538 (34.8%)? 1,763 (44.5%)b 1,244 (37.2%)° 0.3

DPP4 inhibitors 1,276 (28.9%)° 1,477 (37.3%)° 1,068 (32%)° 0.04

Thiazolidinedione 183 (4.1%)° 176 (4.4%)° 163 (4.9%)° 0.7

SGLT2 inhibitors 730 (16.5%)? 825 (20.8%)° 746 (22.3%)° 0.2

GLP1 33 (0.7%)° 33 (0.8%)° 38 (1.1%)° 0.6

AGI 100 (2.3%)? 1(2.3%)? 50 (1.5%)° 0.4

Insulin

Intermediate/long 735 (16.6%)° 1,116 (28.2%)° 1,319 (39.5%)° < 0.001

acting

Short acting 441 (10%)° 651 (16.4%)° 922 (27.6%)° < 0.001

Premixed insulin 414 (9.4%)° 666 (16.8%)° 774 (23.2%)° < 0.001

Any insulin 1,201 (27.2%)? 1,823 (46%)° 2,152 (64.4%)° <0.001

Abbreviations: AGI, a-glucosidase inhibitor; DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; HbA1c, glycated hemoglobin; SGLT2,

sodium-glucose cotransporter 2.

Note: p-Values compare HbA1c categories. Values originally reported as 0.000 are shown as < 0.001.

ab.<|ndicate significant pairwise differences across categories.

Table 3 Risk factors and complications by pre-Ramadan HbA1c category

Complications HbA1c <7.5% HbA1c 7-9% HbA1c >9% p-Value
Number (%) 4,417 (37.7%) 3,960 (33.8%) 3,340 (28.5%)

Hypertension 2,048 (46.4%)° 2,052 (51.8%)° 1,619 (48.5%)? 0.7
Hyperlipidemia 1,789 (40.5%)? 1,683 (42.5%)*P 1,447 (43.3%)° 0.9
Retinopathy 471 (10.7%)? 592 (15%)° 646 (19.3%)° 0.006
Neuropathy 627 (14.2%)? 884 (22.3%)° 904 (27.1%)¢ < 0.001
Microalbuminuria 151 (3.4%)? 235 (5.9%)° 201 (6%)° 0.05
Chronic kidney disease (CKD) 400 (9.1%)? 406 (10.3%)? 412 (12.3%)° 0.3
Cardiovascular disease (CVD) 463 (10.5%)° 481 (12.2%)° 467 (14%)° 0.3
Diabetic foot disease 103 (2.3%)? 132 (3.3%)° 179 (5.4%)° 0.01

Abbreviation: HbA1c, glycated hemoglobin.

Note: p-Values compare HbA1c categories. p-Values originally reported as 0.000 or 0.0008 are shown as < 0.001.

ab.<|ndicate significant pairwise differences across categories.

Fasting intention and participation were lower among
participants with an HbA1c level greater than 9% compared
to those with better glycemic control (=Table 5). In the < 7.5%
group, 89.2% fasted during Ramadan, compared with 87.9% in
the 7.5 to 9% group (OR 0.88, 95% CI 0.77-1.00) and 80.5% in
the > 9% group (OR 0.50, 95% CI 0.44-0.56).

Adverse glycemic events were more frequent with increasing
HbAlc (=Table 6). Compared with < 7.5%, HbAlc>9% was
associated with markedly higher odds of hyperglycemia (OR
8.44,95% C17.01-10.14), breaking the fast due to hyperglycemia
(OR 8.86, 95% CI 5.99-13.10), and severe hyperglycemia (OR
10.66, 95% CI 4.53-25.09). These effect sizes were the most
striking among all outcomes. Increased odds were also observed

for daytime hypoglycemia (OR 2.50, 95% CI 2.15-2.91) and
hypoglycemia-related fasting interruptions (OR 2.94, 95% CI
2.43-3.55).In contrast, severe hypoglycemia occurred at similar
rates across categories (p = 0.06).

A subgroup analysis stratified by receipt of structured
Ramadan education showed consistent patterns across HbAlc
categories, indicating that higher baseline HbA1c was associat-
ed with greater fasting risk regardless of prior education.

Discussion

This subanalysis of the DaR Global Survey offers robust, real-
world evidence linking pre-Ramadan glycemic status to
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Table 4 Self-monitoring of blood glucose (SMBG) practices and Ramadan-focused education by pre-Ramadan HbA1c category

Characteristic HbA1c <7.5% HbA1c 7.5-9% HbA1c > 9% p-Value
Number (%) 4,417 (37.7%) 3,960 (33.8%) 3,340 (28.5%)
Did you do SMBG Yes, more frequent than 557 (13.4%)>P 567 (15.2%)° 366 (12.5%)? 0.5
during Ramadan? before Ramadan
Yes, less frequent than 532 (12.8%)° 481 (12.9%)° 401 (13.7%)? 0.9
before Ramadan
Yes, at same frequency 1,995 (48%)? 1,846 (49.4%)* 1,355 (46.2%)° 0.9
as before Ramadan
No 1,070 (25.7%)? 841 (22.5%)P 811 (27.6%)° 0.4
Received education (Yes) 2,662 (64.1%)° 2,325 (62.3%)° 1,684 (57.4%)° 0.7
Method In clinic during my 2’407 (70.8%)? 2,072 (66.8%)® 1,530 (66.6%)° 0.9
routine consultation
In group session 276 (8.1%)* 252 (8.1%)? 136 (5.9%)° 0.2
Online or through app 131 (3.8%)* 119 (3.8%)* 52 (2.3%)° 0.1
Leaflet 583 (17.2%)° 657 (21.2%)° 580 (25.2%)P 0.1
Duration of session (0-15 min) 3,670 (83.1%)° 3,310 (83.6%)° 3,012 (90.2%)¢ 0.8
Abbreviation: HbA1c, glycated hemoglobin.
Note: p-Values compare HbA1c categories. Percentages may not sum to 100% due to rounding.
ab.<|ndicate significant pairwise differences across categories.
Table 5 Intention and duration of Ramadan and Shawwal fasting by pre-Ramadan HbA1c category
Characteristic HbA1c <7.5% HbA1c 7.5-9% HbA1c > 9% p-Value
Number (%) 4,417 (37.7%) 3,960 (33.8%) 3,340 (28.5%)
Intention for Ramadan fasting (Yes) 3,942 (89.2%)? 3,481 (87.9%)° 2,688 (80.5%)° 0.01
Fasting days: 1-7 days 58 (1.5%) 97 (2.8%) 88 (3.3%) 0.05
30 days 2,785 (70.6%) 2,340 (67.2%) 1,578 (58.7%) 0.02
Mean duration (days) 28.2 (4.7) 27.7 (5.5) 26.8 (6.3) 0.01
Intention for Shawwal (post) Ramadan 1,265 (28.6%)? 1,093 (27.6%)? 681 (20.4%)° 0.1
fasting (Yes)

Abbreviation: HbA1c, glycated hemoglobin.
Note: Values are expressed as n (%) unless otherwise specified. p-Values standardized to three decimal places (e.g., 0.010).
b|ndicate significant pairwise differences across categories.

subsequent fasting outcomes. Individuals with HbAlc > 9%
were less likely to fast compared to those with HbA1c < 7.5%
(80.5% vs. 89.3%; OR 0.49, 95% C1 0.43-0.56) and experienced
a greater burden of glycemic complications. Conversely,
participants with HbAlc < 7.5% not only showed the highest
fasting participation but also the lowest rates of adverse
events, highlighting the pivotal role of baseline HbA1c in pre-
Ramadan clinical decision-making.

The most pronounced differences were observed in out-
comes related to hyperglycemia. Compared with HbAlc
< 7.5%, participants with HbA1c > 9% had more than fivefold
higher odds of hyperglycemia (25.2% vs. 6.3%; OR 5.10, 95% CI
4.23-6.14), over fivefold higher odds of breaking the fast due
to hyperglycemia (6.4% vs. 1.2%; OR 5.63, 95% CI 3.80-8.34),
and more than eightfold higher odds of severe hyperglycemia
(1.6%vs.0.2%; OR 8.11,95% CI 3.45-19.09). These effect sizes
were the strongest across all outcomes and reinforce that
hyperglycemia remains the dominant fasting-related risk
among individuals with poor pre-Ramadan control. These

Journal of Diabetes and Endocrine Practice
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results mirror earlier CGM-based studies, which have dem-
onstrated greater post-iftar glucose surges and fasting insta-
bility among individuals with poor baseline control.%'?

In the Ramadan setting—where dehydration and ketogen-
esis risk may be heightened—such findings underscore the
importance of timely medication adjustments, structured
nutritional guidance, and proactive monitoring for patients
with elevated HbAlc. Beyond education alone, additional
strategies such as pre-Ramadan titration protocols, the use of
CGM or flash glucose monitoring, and digital health tools for
remote support may help reduce complications in this high-
risk group.

Hypoglycemia-related outcomes also trended higher with
rising HbA1c, although the effect sizes were smaller. Compared
with HbAlc < 7.5%, those with HbAlc>9% showed higher
odds of daytime hypoglycemia (18.2% vs. 13.2%; OR 1.48, 95%
CI1.27-1.72) and of breaking the fast because of hypoglycemia
(12.1% vs. 7.3%; OR 1.77, 95% CI 1.46-2.15). In contrast, severe
hypoglycemia rates did not differ significantly between groups



Table 6 Comparison of Ramadan fasting and glycemic events by pre-Ramadan HbA1c category (< 7.5%, 7.5-9%, > 9%) with odds

ratios (95% Cl) versus < 7.5% group
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hypoglycemia®

Parameter HbA1c<7.5% HbA1c 7.5-9% OR (95% Cl) HbA1c >9% OR (95% Cl)

n[N (%) n[N (%) vs. < 7.5% n[N (%) vs. <7.5%
Fasting during 3,942/4,417 3,482/3,960 0.88 (0.77-1.00) | 2,688/3,340 0.50 (0.44-0.56)
Ramadan (89.2) (87.9) (80.5)
Daytime 322/3,942 (8.2) | 756/3,482 (21.7) | 3.12(2.71-3.58) | 489/2,688 (18.2) | 2.50 (2.15-2.91)

Broke fast due to
hypoglycemia®

177/3,942 (4.5)

454/3,482 (13.0)

3.19 (2.66-3.82)

326/2,688 (12.1)

2.94 (2.43-3.55)

Severe
hypoglycemia®

44/3,942 (1.1)

110/3,482 (3.2)

2.89 (2.03-4.11)

39/2,688 (1.5)

1.30 (0.85-2.01)

Hyperglycemia®

151/3,942 (3.8)

697/3,482 (20.0)

6.28 (5.23-7.54)

676/2,688 (25.1)

8.44 (7.01-10.14)

Broke fast due to

30/3,942 (0.8)

146/3,482 (4.2)

5.46 (3.64-8.18)

171/2,688 (6.4)

8.86 (5.99-13.10)

hyperglycemia'

Severe
hyperglycemia®

6/3,942 (0.15) | 42/3,482 (1.2)

8.11 (3.45-19.07) | 43/2,688 (1.6) 10.66 (4.53-25.09)

Footnotes:

Abbreviations: Cl, confidence interval; HbA1c, glycated hemoglobin; OR, odds ratio.
Note: Odds ratios (OR) compare the odds of the event in each HbA1c category to the < 7.5% reference group. Percentages are calculated from the n/

N values in each HbA1c category.

“Denominators for hypoglycemia and hyperglycemia outcomes are restricted to participants who fasted during Ramadan.

(1.5% vs. 1.8%; OR 0.83, 95% CI 0.54-1.27), a finding that was
consistent across all HbA1lc categories. This pattern—more
frequent but not more severe events—has been described in
registries'> and in non-Ramadan populations where glycemic
variability was associated with hospitalization for hypoglyce-
mia without a consistent increase in severe episodes.'®'” Such
trends may be explained by cautious dose reductions, earlier
symptom recognition, more frequent SMBG, and a lower
threshold for breaking the fast in high-risk groups.

Higher HbA1c reflects both chronic hyperglycemia and
increased glycemic variability, making fasting physiological-
ly more challenging. Larger post-iftar rises and sharper pre-
iftar drops in glucose are more likely in these individuals,
increasing the risk of both symptomatic highs and lows and
prompting early fast termination, especially in the absence of
structured education’-® or real-time glucose feedback.®°

The stepwise risk gradient from < 7.5% to > 9% supports the
HbA1c thresholds used in the IDF-DAR risk calculator, which
have so far been grounded mainly in expert consensus.'>'*
This large, multiregional data set provides empirical evidence
reinforcing the < 7.5% “safer” and > 9% “higher-risk” catego-
ries, particularly for hyperglycemia-related outcomes where
the effect sizes are greatest.

From a clinical standpoint, these findings support perform-
ing HbA1c testing 6 to 8 weeks before Ramadan® and offering
targeted structured education to those with higher HbAlc,
covering dietary planning, SMBG or CGM use, and individual-
ized treatment modifications to minimize complications.m'19
While the American Diabetes Association Standards of Care
currently prioritize CGM for insulin-treated patients and rec-
ommend intensified monitoring during high-risk periods,20
our results suggest that selective CGM use during Ramadan
could also be beneficial for noninsulin-treated individuals with
poor glycemic control or a history of fasting-related complica-

Journal of Diabetes and Endocrine Practice

tions. In addition, pre-Ramadan titration protocols, use of
digital health platforms, and proactive medication adjustments
may further enhance safety in high-risk groups. Future pro-
spective and interventional studies are needed to determine
whether early HbA1c optimization and structured pre-Rama-
dan interventions can directly reduce the incidence of fasting-
related complications.

Limitations include reliance on self-reported data and
variable denominators across outcomes, introducing poten-
tial recall bias and missing data. The categorical HbAlc
approach may mask gradients within each range. We did
not stratify treatment adjustments by HbAlc group, which
could influence outcomes. Additionally, regional differences
in diet, culture, and health care infrastructure may impact
the generalizability of the findings. The retrospective design
also limits causal inference. Nonetheless, the consistent
associations across multiple outcomes and regions support
the conclusion that lower pre-Ramadan HbA1c levels are
associated with safer fasting and reinforce the importance of
pre-Ramadan assessment.

Conclusion

Pre-Ramadan HbA1c is a strong predictor of fasting safety in
individuals with T2DM. Poorer baseline control is associated
with a reduced likelihood of completing Ramadan fasting
and an elevated risk of interruptions due to both hypergly-
cemia and hypoglycemia, while severe hypoglycemia rates
remain comparable. These findings support the current
HbA1c thresholds used in Ramadan risk assessment and
highlight the need for routine HbAlc measurement, struc-
tured prefasting education, and individualized management.
Future prospective and interventional studies are warranted
to confirm these associations and guide clinical protocols.
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