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Abstract

Background:

Religious fasting is a common practice across many faith traditions, yet most research on fasting
and diabetes has focused on Ramadan fast. Ethiopian Orthodox Christian (EOTC) fasting
involves prolonged abstinence from animal products and day time food restriction, but its

metabolic implications for patients with diabetes is not well studied
Objective:

To assess the impact of Ethiopian Orthodox Christian (EOTC) fasting on glycemic control,

anthropometric and lipid parameters, and hypoglycemia risk among patients with type 2 diabetes.
Method:

A prospective comparative cohort study was conducted at Tikur Anbessa Specialized Hospital
(TASH) among adults with type 2 diabetes who either fasted or did not fast during the Great
Lent fast of 2025. Baseline and post-fasting data were collected via a structured questionnaire.
Anthropometric measurements and laboratory tests were taken at each time points. Paired and
independent t-tests were done to detect within and between group differences, respectively.
Regression model was used to identify predictors of hypoglycemia in the fasting group.

ANCOVA was used to adjust for baseline imbalances.
Results:

A total of 128 participants were included in the study (64 each in each group). There was a
significant HbA 1¢ reduction in the fasting group (mean change in HbA1C of -0.4%, 95% CI: -
0.7,-0.1) as well as in the non-fasting group (mean change in HbA1C of -0.6%, 95% CI: -0.8, -
0.3). However, there was no difference between the two groups with estimated marginal mean
(EMM) change 0.1%, 95% CI -0.2,0.5). Similar findings were noted in weight, BMI and waist
circumference. A trend towards better lipid benefit was noted in the fasting group but did not
attain statistical significance. Hypoglycemia rates were comparable between the two groups
(26.6%1n the fasting group and 23.4% in the non-fasting group). However, more frequent

hypoglycemia (5 or more episodes per person) occurred in 7 (41.2%) patients in the fasting
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group as compared to 3 (20.0%) in the non-fasting group. There were 3 episodes of level 3
hypoglycemia and all were in the fasting group. Presence of diabetic kidney disease was as an

independent predictor of hypoglycemia in the fasting period (aOR=10.9, 95% CI 1.4 to 86.3).
Conclusion:

EOTC fasting may be safely practiced by many individuals with type 2 diabetes but

individualized risk assessment, structured education, and treatment adjustment are essential.

Keywords: Fasting, Religious, Religious fasting, Diabetes, T2DM, Orthodox, Christian, EOTC,
Ethiopia
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1.Introduction

Religious fasting is a popular practice among people of various faiths (Christianity, Islam,
Judaism etc.) around the world and is commonly used for spiritual cleansing, self-discipline,
empathy, and growing closer to the divine. The time, particular practices, and reasons for fasting
vary in each religion, although most entail refraining from certain foods or activities for spiritual
reasons. Religious fasting, in addition to its spiritual benefits may have physical and metabolic

health benefits.

The Ethiopian Orthodox Church (EOTC) has distinct fasting practices from other Christian and
non-Christian fasting traditions in several key ways. In addition to the twice-per-week
(Wednesday and Friday) fasts throughout the year, there are six designated fasting periods each
year. These include the Great Lent (Abiyi Ts'om or Tsome Hudade, the 55-day fast leading up to
Easter), Nativity Fast (pre-christmas fast, 45 days), Sene fast (Apostles fast, 10—40 days),
Assumption or Dormiton fast (Tsome Felseta, 15 days), Nineveh fast (3 days), and Gehad fast (1
day). The level of fasting frequency and duration is significantly more extensive compared to the
practices of other Christian denominations. It has around 180 mandatory fasting days per year for

lay-people and up to 252 days for clergy. (1)

During fasts, the typical practice is to have only one meal (or often 2 meals) per day, either in the
evening or after 3 PM. On Saturdays and Sundays during fasting periods, people may have
breakfast around 9-9:30 AM after the morning church service and prayer is over. During the
Holy Week (the final week of the Great Lent fast), the fast is even stricter, with complete
avoidance of food and fluid consumption from Thursday evening until the Resurrection Liturgy
on Saturday night/Sunday morning for the most devout Christians. EOTC fasting requires
abstaining from all animal products, such as meat, dairy, and eggs. This creates a vegan diet
during fasting periods. Alcohol consumption is also prohibited during fasts (2). Therefore, the
EOTC fasting practices incorporate characteristics of energy restriction, time-restricted feeding,

and a vegan eating pattern.



Recently, interest has increased to study the interaction between diabetes and religious fasting
(3). While initial studies indicated that fasting did not worsen glycemic parameters, (4,5)
subsequent studies were able to show benefits in terms of reduction in blood pressure, blood
glucose, HbA1C, and BMI (6,7). However, hypoglycemia was shown to be the most common
serious complication often faced during fasting periods (8,9). Studies on effects of Christian
fasting on diabetes are limited both in Ethiopia and globally. In this study, we investigated the
impact of EOTC fasting on glycemic control, anthropometric and lipid parameters, and hypoglycemia risk
among patients with type 2 diabetes. We believe research like the present study will help develop
culturally and religiously-sensitive diabetes education and management strategies to improve
outcomes for patients who fast for religious reasons. To our knowledge, this study is the first to

assess the impact of EOTC Christian fasting on diabetes related parameters in Ethiopia.



2.0bjectives

2.1 General Objective

to assess the impact of the EOTC Great Lent Fast on metabolic and anthropometric parameters
among patients with type 2 diabetes attending follow-up at Tikur Anbessa Specialized Hospital,
Addis Ababa, Ethiopia.

2.2 Specific objectives

e To examine the effect of the EOTC Great Lent Fast on glycemic parameters (HbAlc,
fasting blood glucose)

e To evaluate the effect of the EOTC Great Lent Fast on relevant clinical and
anthropometric parameters.

e To identify possible safety of the EOTC Great Lent Fast



3.Research Design and Methods

3.1 Study area

The study was conducted at Tikur Anbessa Specialized Hospital (TASH), a university hospital
and one of the largest tertiary hospitals in the country. It is the largest Endocrinology center in
the country and the only higher institution with fellowship program in Endocrinology and
Metabolism. The diabetic clinic serves around 800 to 1000 diabetic outpatients every month with

average patient flow of 102 to 120 per day (10,11).

3.2. Study design and protocol

This was a facility based prospective comparative cohort study where participants were enrolled
into two wings (fasting and non-fasting wings) with fasting participants matched 1:1 with non-
fasting participants based on key variables known to influence glycemic and metabolic
outcomes: age (+5 years), baseline HbA1C (£0.5-1%), educational status, insulin use, SGLT2-
inhibitor use, presence of comorbidities and diabetes related complications. While sex and
duration of diabetes were also considered during matching, perfect balance could not be achieved
due to the availability of eligible participants at the time of recruitment. Data collection was
conducted at two contact points: in the two weeks before the start of- and within 1 week of the
end of the Great-Lent fast of 2025. There was no visit during the fasting period, but patients were
encouraged to monitor their blood glucose and to bring the records at the post-fasting interview

time.

3.3 Study Subjects and Eligibility criteria

Inclusion criteria were adults with type 2 diabetes who are 18 years of age and older, and are able
to give informed consent. Patients with type 1 diabetes mellitus, advanced liver, cardiac or renal
conditions, patients with history of recurrent hypoglycemia (2 or more hypoglycemic episodes
over the preceding 3 months), those with diabetic emergencies over the preceding 1 month
[diabetic ketoacidosis (DKA) or hyperosmolar hyperglycemic state (HHS) or severe
hypoglycemia], patients with major physical, neuro-cognitive, psychiatric conditions interfering

with diabetes self-care, pregnant women, and patients on glucocorticoid therapy were excluded.



Patients who came routine follow-up visits in the 2 weeks prior to the Great Lent fast of 2025

(2017 Ethiopian Calendar) were invited to participate.

3.4 Fasting

The Great-Lent fast of 2025 was observed between February 24, 2025 and April 19, 2025.
Participants in the fasting group were those who observed the Great-Lent fast of 2025 in
accordance with EOTC fasting traditions. This entails avoidance of food and fluid for at least 15
hours from the last day’s supper as well as abstinence from any animal products, such as meat,

dairy, and eggs for the whole duration of the fasting period.

3.5. Sample size and sampling technique

Using the standard sample size calculation formula for comparing two independent groups (12),
a two-sided significance level of 5% and a power of 80%, the sample size was computed to
detect a difference of -0.81% between the two groups (13). This yielded a minimum sample size

of 25 participants per group.

3.6 Outcome measures

The primary outcome measure was the change in HbA1c levels from baseline to post-fasting.
Secondary outcomes included changes in FBS, BP, changes in anthropometric parameters

(weight, BMI, waist circumference), changes in lipid parameters, and adverse events (such as
hypoglycemic events, hyperglycemic complications, breaking of fast and need for medication

adjustments or discontinuations).

3.7 Data collection

Data was collected digitally (KoboCollect v2024.2.4) using a structured questionnaire developed
for this study (supplementary material 2). It included direct patient interview, laboratory testing
and abstracting of necessary information from the patients’ charts at each contact point. A
standardized digital BP apparatus was used for blood pressure assessment at all time points.
Body weight was measured by calibrated digital weight scales. Standing height was taken in a
standardized manner and the result rounded to the nearest 0.5 cm. Laboratory tests were
conducted at EPHI (Ethiopian Public Health Institute), the national referral laboratory, which has
ISO 15189:2012 and NGSP certification.



3.8 Ethical and related issues

The study was conducted after receiving clearance from the Institutional Review Board (IRB) of
the Department of Internal Medicine, College of Health Sciences (CHS), Addis Ababa
University (Protocol No. 07/24). Additionally, patient interviews, sample collection and chart
review was conducted after the patients’ written informed consent. Each respondent were

ensured of the confidentiality of the information they provide.

3.9 Operational definition

Fasting: in the current study, means fasting in accordance with EOTC fasting traditions. This
entailed avoidance of food and fluid intake from the last day’s supper for at least 15 hours as
well as abstinence from any animal products, such as meat, dairy, and eggs for the whole

duration of the fasting period.

Fasting period: in the current study, means the Great Lent fast of 2025 (2017 E.C.) which was
between February 24, 2025 and April 19, 2025 (Yekatit 17 to Miazya 12/2017 E.C.).

Pre-fasting diabetes education: any sort of consultation, counselling or education that a person

receives from health care worker concerning diabetes self-care during the fasting period.

Fasting Blood Sugar (FBS): In this study, FBS an arithmetic mean (average) of at least 3
capillary or venous fasting blood glucose records measured on separate days with in the
preceding 1week to data collection. This applies to both the pre-fasting and post-fasting FBS
data.

Change in FBS: the difference, in mg/dL, between the post-fasting FBS and pre-fasting FBS data
for each study subject.

Hypoglycemia: in the current study, was either symptoms consistent with hypoglycemia (if

blood glucose was not measured) or low recorded blood sugar (below 70 mg/dL).

Level 1 Hypoglycemia: low blood glucose levels between 70 mg/dL and 54 mg/dL which is

often self-treatable.

Level 2 Hypoglycemia: serious drop in blood glucose levels to below 54mg/dL but not requiring

assistance from a third party.



Level 3 (severe) hypoglycemia: a severe drop in blood glucose where the individual experiences
altered mental and/or physical functioning, requiring assistance from a third party for recovery,

regardless of the specific blood glucose level at the time.

Assistance from a third party: help provided by another person, typically a family member,
friend, or bystander, to manage the emergency situation. This can include administering glucose
or glucagon, monitoring, support, contacting emergency medical support, bringing the patient to

the health institution

Hypoglycemia or hyperglycemia requiring hospital visits: means severe instances of low or high
blood sugar that necessitate medical intervention, such as emergency department visits or

hospital admissions regardless of the specific blood glucose level at the time.

Recurrent hypoglycemia: 2 or more hypoglycemic episodes within 3 months prior to enrollment

to the study

Minimum number of hours fasted: is the shortest duration of time that the person fasted in a day

(from the previous night supper till the first meal of the following day)

Total number of days fasted: is the total number of days the person was able to fast for the
minimum of number of hours deemed eligible for the current study. i.e. 15 hours of fasting from

the previous night supper till the first meal of the following day.

Glycemic Control: the management of blood glucose levels within a target range and is often

assessed using metrics such as fasting blood glucose levels and HbAlc (glycated hemoglobin)
(13).

Breaking a fast: in this study, is a condition where the person is forced to eat and/or drink during
the fasting period or completely terminate the fasting process due to diabetes related

complications.

Hypertension: in this study, is a persistently elevated blood pressure [SBP>=130 mm Hg and
DBP>= 80 mm Hg] on at least 2 occasions 24 hours apart or a patient already diagnosed with

hypertension (to be retrieved from the patient clinical records) or already on anti-hypertensives

(13).



Dyslipidemia: for this study, is either according to the ATPIII definition (14) [L.e. the presence of

one or more of the following lipid abnormalities: Total cholesterol level > 200 mg/dl,
Triglyceride level 2 150 mg/dl, LDL-c levels 2 100 mg/dl, or HDL-c levels <40 mg/dl or <50

mg/dl in males and females, respectively], or already on lipid lowering agents. For the current

study, the presence of dyslipidemia was retrieved from patients’ clinical records.

Atherosclerotic Cardiovascular Disease (ASCVD): a group of conditions that arise from
narrowing of arteries due to the buildup of plaque, leading to restricted blood flow to vital
organs. ASCVD includes coronary artery disease (CAD), peripheral artery disease (PAD), and
cerebrovascular diseases like ischemic stroke (14). For the current study, the presence of

ASCVD was retrieved from patients’ clinical records.

Diabetic Kidney Disease (DKD)- is defined as the presence of persistent albuminuria [based on 2
or more measurements of either 24 hours urinary protein excretion or urine albumin-to-creatinine
ratio (UACR)] and reduced estimated glomerular filtration rate [eGFR, assessed by CKD-EPI
calculator based on creatinine measurement) in the absence of signs and symptoms of other
primary causes of kidney damage (13). For the current study, the presence of DKD was retrieved

from patients’ clinical records.

Diabetic neuropathy (DN): is a heterogeneous group of neuronal disorders due to diabetes (13)
and include Distal Symmetric polyneuropathy (DSPN), Mononeuropathy, Mononeuritis
multiplexa, Polyradiculopathy and Autonomic Neuropathy. For the current study, the presence of

DN was retrieved from patients’ clinical records.

Diabetic retinopathy (DR): a specific vascular complication of diabetes characterized by damage
to the retinal blood vessels and nerves due to prolonged periods of high blood sugar levels (13).

For the current study, the presence of DN was retrieved from patients’ clinical records.

3.10 Statistical analysis

SPSS 25 (IBM, Chicago, IL, USA) was used for the statistical analysis. Paired t-test was used to

assess the within group pre- post- differences in HbA1C and other anthropometric and metabolic
parameters. Independent (unpaired) t-test was used to assess between group differences. Analysis
of Covariance (ANCOVA) was used to adjust for the observed baseline differences in sex

distribution and duration of diabetes. Chi-square test and/or Fisher’s exact tests were used to

8



assess association between categorical variables. Bivariate logistic regression was used to see
crude associations between various variables and hypoglycemia. For multivariate logistic
regression, variables were selected based on clinical relevance, statistical significance (p<0.1)
and absence of multicollinearity. Statistical significance was considered when p < 0.05. Given
the number of secondary end points assessed, we recognize the potential for type 1 error.
Secondary end points were interpreted as exploratory, and p-values were not adjusted for
multiple comparisons. The findings should therefore be interpreted with caution and considered

hypothesis generating.



4.Results

4.1 Participants

A total of 170 participants were recruited for the study. 23
patients did not meet the inclusion criteria. A total of 157
participants were enrolled into the study after getting
informed consent and assigned into the fasting or non-fasting
group based on their personal interest. In the post-fasting
follow up period, further 29 patients were lost to follow-up.
128 participants (64 in fasting wing and 64 in the non-fasting
wing) completed the study according to protocol (Figure 1).

Recruitment
(n=170)

Not eligible | |
(n=23)
Enrollment
(n=157)
{ : l
Fasting group Non-fasting
(n=78) group (n=79)
Lost to Lost to
follow up. | || follow up.
(n=14) (n=15)
Fasting group Non-fasting
(n=64) group (n=64)

Figure 1: Study flow chart

Mean age of the total population 58.3 + 9.1years and 68 (53.1%) of the total study participants

were female. Mean duration of diabetes of the total study participants was 13.1+ 8.8. More than

half (58.6%) of the participants were on insulin-based therapy (Table 1, 2). Matching resulted in

broadly comparable groups. However, the proportion of female participants was higher in the

fasting group and the duration of diabetes was longer in the non-fasting group. These imbalances

were accounted for in subsequent analysis to account for potential confounding. The median

number of days fasted and median number of hours fasted per day in the fasting group were 55

days (IQR: 51-55) and 16 hours (IQR: 15-18), respectively.
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Table 1: Baseline socio-demographic characteristics of the study population

Variable Total Fasting Non-fasting p-value
(n=128) Group group
(n=64) (n=64)
Sex Male 60 (46.9%) 21 (32.8%) 39 (60.9%) p=0.001
Female 68 (53.1%) 43 (67.2%)  25(39.1%)
Age (in years) Mean 58.3+9.1 56.949.3 59.7+8.8
P=0.079
Median 60 58.5 61.5 -
Educational No formal 13 (10.1%) 7 (10.9%) 6 (9.4%) p=0.313
status education
Primary 14 (10.9%) 9 (14.1%) 5(7.8%)
school
Secondary 45 (35.2%) 25(39.1%) 20(31.3%)
school
College or 56 (43.8%) 23 (35.9%) 33 (51.6%)
above
Duration of Mean 13.1+ 8.8 11.449.3 14.948.1 p=0.027
Diabetes
Median 12.00 9 13.5 -




Table 2: Baseline clinical characteristics of the study population

Variable Total Fasting Non-fasting p-value
(n=128) Group group
(n=64) (n=64)
Insulin use Yes 75 (58.6%) 33 (51.6%) 42 (65.6%) p=0.106
No 53 (41.4%) 31(48.4%) 22 (34.4%)
Glibenclamide Yes 15 (11.7%) 5 (7.8%) 10 (15.6%) p=0.169
No 113 (88.3%)  59(92.2%) 54 (84.4%)
Other SU Yes 6 (4.7%) 4 (6.3%) 2 (3.1%) p=0.403
No 122 (95.3%) 60 (93.8%) 62 (96.9%)
Metformin Yes 113 (88.3%)  60(93.8%) 53 (82.8%) p=0.054
No 15 (11.7%) 4 (6.3%) 11 (17.2%)
DPP4 inhibitors  Yes 10 (7.8%) 6 (9.4%) 4 (6.3%) p=0.510
No 118 (92.2%) 58 (90.6%) 60 (93.8%)
SGLT2- Yes 28 (21.9%) 12 (18.8%) 16 (25.0%) p=0.392
inhibitors
No 100 (78.1%) 52 (81.3%) 48 (75.0%)
Diabetic Yes 25 (19.5%) 10 (15.6%) 15 (23.4%) p=0.149
Retinopathy
No 88 (68.8%) 49 (76.6%) 39 (60.9%)
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Unknown 15 (11.7%) 5(7.8%) 10 (15.6%)
Diabetic kidney  Yes 26 (20.3%) 9 (14.1%) 17 (26.6%) p=0.110
disease
No 85 (66.4%) 48 (75.0%) 37 (57.8%)
Unknown 17 (13.3%) 7 (10.9%) 10 (15.6%)
Diabetic Yes 45 (35.2%) 27 (42.2%) 18 (28.1%) p=0.093
neuropathy
No 79 (61.7%) 35(54.7%) 44 (68.8%)
Unknown 4 (3.1%) 2 (3.1%) 2 (3.1%)
Diabetic foot Yes 9 (7.0%) 3 (4.7%) 6 (9.4%) p=0.492
problems
(current ulcer, No 119 (93.0%) 61 (95.3%) 58 (90.6%)
history of DFU,
amputation)
Atherosclerotic  Yes 31 (24.2%) 12 (18.8%) 19 (29.7%) p=0.163
cardiovascular
disease (CAD,
CVD, PAD)
No 96 (75.0%) 51(79.7%) 45 (70.3%)
Unknown 1 (0.8%) 1 (1.6%) 0 (0.0%)
Hypertension Yes 87 (68.0%) 44 (68.8%) 43 (67.2%) p=0.850
No 41 (32.0%) 20 (31.3%)  21(32.8%)
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Dyslipidemia or  Yes 125 (97.7%) 62 (96.9%) 63 (98.4%) p=1.000
on statins

No 3(2.3%) 2 (3.1%) 1(1.6%)
Hypoglycemic Yes 40 (31.2%) 20 (31.2%) 20 (31.2%) p=1.000
events over the
preceding 1 year

No 88 (68.8%) 44 (68.8%) 44 (68.8%)
Hyperglycemic Yes 19 (14.8%) 11 (17.2%)  8(12.5%) p=0.456
episode
requiring
hospital visit or
admission over
the past 1 year

No 109 (85.2%) 53 (82.8%) 56 (87.5%)
Able to do Yes 99 (77.3%) 47 (73.4%) 52 (81.3%) p=0.291
SMBG

No 29 (22.7%) 17 (26.6%) 12 (18.7%)
BMI (kg/m?) 27.2+4.5 27.8+4.7 26.6 +4.1 p=0.109
Waist circumference (cms) 99.6 +11 99.8+10.7 994+11.3 p=0.832
Blood pressure SBP 136.4+17.9 137.1 +18.1 135.8 +£17.7 p=0.686
(mmHg)

DBP 779+ 11 79+ 11.7 76.7+10.1 p=0.238
FBS (mg/dl) 144.6 +54.6 147.8+66.3 141.3+39.9 p=0.977
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A1C (%) 83+1.7 83+ 1.6 8.4+1.8 p=0.786
Total Cholesterol (mg/dl) 154.6 +44.5 158.4+43.5  150.8445.5 p=0.308
LDL-C (mg/dl) 83.7+34.6 89.7+35.3 77.7+433.2 p=0.08
HDL-C (mg/dl) 40.4+11.5 41.4+10.3 39.4+12.6 p=0.62
Triglyceride (mg/dl) 152.5+142.0  140.6+58.7 164.5+192.1 p=0.753

4.2 Primary outcome measure

The entire study population showed a significant reduction HbA1C with mean change in HbA1C
0f'-0.46% (95% CI: -0.67 to -0.26) (Table 3). HbA1C reduction was seen in each group as well.
The fasting group showed mean change in HbA1C of -0.38% (95% CI: -0.70 to -0.05) while the
non-fasting group attained a mean change in HbA1C of -0.55% (95% CI: -0.81 to -0.29) (Table

3, figure 2).

However, there was no significant difference in mean HbA1C change between the two study

groups. With baseline HbA1C and relevant covariates (sex and duration of diabetes) controlled

with ANCOVA, the estimated marginal mean change in HbA1C was 0.13% (95% CI: -0.24 to

0.494) (Table 3).
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Figure 2: Change in HbA1C (%) between the fasting and non-fasting group

4.3 Secondary outcome measures

4.3.1 Blood pressure

In the total study population, there was no statistically significant difference in the mean change
in SBP (1.5mmHg, 95% CI: -2.0 to 4.9) or in the mean change in DBP (1.4 mmHg, 95% CI: -0.8
to 3.7) (Table 3).

4.3.2 Anthropometric measurements

Modest reductions in weight (-1.1kg, 95% CI: -1.7, -0.5), BMI reduction ( -0.4 kg/m?, 95% CI: -
0.6 to -0.2) and waist circumference (-2.8cm, 95 CI: -4.1, -1.5) was observed in the fasting

group. However, no significant between group difference was noted (Table 3).
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4.3.3 Fasting Blood Glucose

Interestingly, only the non-fasting group showed a statistically significant drop in FBS (-21.0
mg/dl, 95% CI: -37.6 to -4.5], with no statistically significant between group differences (Table
4).

4.3.4 Lipid profile

The fasting group showed significant reductions in total cholesterol (-15mg/dl, 95% CI: -26.1 to
-3.9), LDL-C (-12.0mg/dl, 95% CI: -20.6 to -3.5) and triglyceride (-13.6mg/dl, 95% CI: -25.8 to
-1.3). On the contrary, no significant reduction in any of the lipid parameters was noted within
the non-fasting group. However, after controlling for baseline lipid levels and other covariates,

no significant between group differences were observed for any of the lipid parameters (Table 4).

Table 3: Comparison of clinical outcome variables within and between the fasting and non-
fasting groups

Outcome Groups Pre-fast Post fast Within p Between p
Mean + Mean £ SD  Sroup value group value
SD A difference
(95% 95% CI)
CI

SBP (mmHg) Fasting 137.1+18.1 137.5+18.7 0.5(-  0.858 0.3(-63, 0.927
47, 6.9)
5.7)

Non- 135.8+17.7 138.2420.9  2.5(- 0.299
fasting 2.3,
7.2)
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Total

136.4+17.9

137.98+19.7

1.5(-
2.0,
4.9)

0.403

DBP (mmHg)

Fasting

79.0+11.7

81.0+11.4

2.0 (-
1.7,
5.6)

0.280

22(-1.7,
6.1)

0.259

Non-
fasting

76.7+10.2

77.6£10.1

0.8 (-
1.9,
3.6)

0.548

Total

77.9+11

79.3£10.9

1.4 (-
0.8,
3.7)

0.218

Weight (kg)

Fasting

72.8+13.1

71.6+12.8

11 (-
1.7, -
0.5)

0.000

-0.6(-1.5,
0.4)

0.248

Non-
fasting

73.6+11.4

72.9+11.3

-0.7(-
1.3,
0.03)

0.062

Total

73.2412.2

72.3+12.0

0.9
(1.3, -
0.4)

0.000

BMI (Kg/m2)

Fasting

27.844.7

27.444.7

0.4 (-
0.6, -
0.2)

0.001

0.2 (-0.6,
0.2)

0.298
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Non- 26.6+4.1 26.3+4.1 -0.2(- 0.075
fasting 0.5,
0.02)

Total  27.2+45  26.9+4.4 0.3 0.000 ; -
(0-.5, -
0.2)

Waist Fasting 99.8+10.7  97.0+9.8 28 (- .000 -1.0(-2.7, .269
circumference 4.1, - 0.8)

(cms) 1.5)

Non- 99.4+11.3  97.9+10.0 -1.5(-  0.017

fasting 2.8, -
0.3)

Total 99.6+11.0  97.549.9 -2.2(- .000
3.1, -
1.3)

Table 4: Comparison of biochemical outcome variables within and between the fasting and non-
fasting groups

Outcome Groups Pre-fast Post fast Within p Between p

Mean + SD Mean + SD group A value group A value

95% in EMM
QD) 95% CI)
(paired

t-test)
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HbA1C (%) Fasting 8.3£1.6 7.9+1.5 -0.4 (- 0.1 (-0.2,
0.025 0.501
0.7,-0.1) 0.5)
Non- 8.4+1.8 7.8+1.4 -0.6 (-
0.000
fasting 0.8,-0.3)
Total 8.3+1.7 7.9+1.4 -0.5 (- - -
0.000
0.7,-0.3)
FBS (mg/dl) Fasting 158.9+83.9 150.1+64.1 -8.7 (- 0.339 5.4 (-12.2, 0.546
26.8, 22.9)
9.4)
Non- 162.4+70.4 14134399 -21.0(- 0.014
fasting 37.6, -
4.5)
Total 160.6 +77.1 145.7+53.3 -149(- 0.016 - -
27.1, -
2.8)
Total Fasting  159.2+43.5 144.2+40.7 -15.0(- 0.009 -1.8(- 0.76
Cholesterol 26.1, - 13.8,10.1)
(mg/dl) 3.9)
Non- 151.0+45.8 141.94369 -9.1 (- 0.096
fasting 19.9,
1.7)
Total 155.1+44.4 143.0+£34.6 -12.0(- 0.002 - -
19.7, -
4.4)
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LDL- Fasting  90.5+349  78.5+24.6  -12.0(- 0.007 -3.6 (- 0.4
Cholesterol 20.6, - 12.0,4.8)
(mg/dl) 3.5)
Non- 77.6+33.5  78.3+24.6  0.8(-7.1, 0.847
fasting 8.6)
Total 84.1434.7  78.4+24.1 -5.7(- .056 - -
11.5,
0.2)
HDL- Fasting  41.4+10.1  40.5+9.1 -0.9 (- 0.293 -0.6 (- 0.641
Cholesterol 2.6,0.8) 2.9,1.8)
(mg/dl)
Non- 39.5+12.7  39.0+10.6  -0.6(- 0.564
fasting 2.6,1.4)
Total 40.5+11.5  39.749.8 -0.7 (- 0.261 - -
2.1, 0.6)
Triglyceride Fasting  141.2+59.4 127.8462.8 -13.6(- 0.031 1.4(214, 0.904
(mg/dl) 25.8, - 24.2)
1.3)
Non- 142.1481.1 134.7+75.4  -7.5(- 0.510
fasting 30.0,
15.0)
Total 141.7470.9 131.2+69.2 -10.5(- 0.105 - -
23.2,
2.2)
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4.3.5 Adverse events

Hvpoglycemia among the total study population

32 (25%) of the study population had at least one episode of hypoglycemia. Hypoglycemia
occurred in similar frequency in both groups [fasting group: 17 (26.6%) vs non-fasting group: 15
(23.4%)] (Table 5). Level 3 hypoglycemia occurred in only 3 (9.4%) of patients and all were in
the fasting group. Frequent hypoglycemia (5 or more episodes per person) in 7 fasting

participants and 3 non-fasting participants) (Table 5).

Hypoglycemia occurred in 36.0% of patients on insulin-based regimens, compared to only 9.4%
on non-insulin-based therapies. Among sulfonylurea users, 25% reported hypoglycemia. No
hypoglycemia occurred among those on metformin monotherapy, or combinations with DPP4-

inhibitor or SGLT2-inhibitors.

Table 5: Adverse events reported in the total study population during the study period.

Adverse event  Category Total Fasting Non-fasting  p-value
(n=128) group group (n=64)
(n=64)
Hypoglycemia  All 32 (25.0%) 17 (26.6%) 15 (23.4%) 0.683
Severe 3 (9.4%) 3 (17.6%) 0 (0%) 0.229
(Level 3)
Hypoglycemia  Only once 5 (15.6%) 3 (17.6%) 2 (13.3%) 0.331
frequency

2todtimes 17 (53.1%) 7 (41.2%) 10 (66.7%)

>5 times 10 (31.3%) 7 (41.2%) 3 (20.0%)

Severe hyperglycemia 0.048
10 (7.8%) 2 (3.1%) 8 (12.5%)
(>=300mg/dl)
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Need for DM medication

adjustment

33 (25.8%)

0.840

16 (25.0%) 17 (26.6%)

Break fast

14 (21.9%)

14 (21.9%) - -

Hvpoglycemia among the fasting participants

In the fasting group, the median number of days to the first episode of hypoglycemia was 7 with

IQR of 7-15 (range: 1-30 days). Hypoglycemia occurred less frequently in those who received
pre-fast physician consultation than who didn’t [5 (15.4%) vs 10 (32.1%)) (Table 6). Presence of

DKD was independently associated with a significantly increased risk of fasting period

hypoglycemia (aOR=10.9, 95% CI: 1.4 to 86.3) (Table 6).

Table 6: Crude and adjusted Odd's ratios from Binary Logistic Regression Analysis of Factors
associated with hypoglycemia in fasting group.

Hypoglycemia Unadjusted | Adjusted p
Variable OR OR value
o o
Yes No (95% CI)  (95% CI)
n (%) n (%)
Age >60 years | 11 (36.7) | 19(63.3) 2.7(0.9,8.6) 2.8 0.254
(0.5,15.8)
<60 6 (17.6) 28 (82.4)
Hypoglycemia Yes 10 (50.0) | 10(50.0) 5.3(1.6,17.4) 2.3 0.334
over lyear (0.4,13.7)
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No 7(15.9)

Insulin use Yes 14 (42.4)
No 3(9.7)
DKD Yes 5(55.6)
No 10 (20.8)
Pre-fast No 9(32.1)
consultation
Yes 4 (15.4)

Other adverse events

37 (84.1)

19 (57.6)

28 (90.3)

4 (44.4)

38 (79.2)

19 (67.9)

22 (84.6)

6.9 (17,27.2)

4.8 (1.1, 21.0)

2.6 (0.7,9.8)

4.5
(0.7,29.6)

10.9
(1.4,86.3)

2.3
(0.4,12.9)

0.113

0.023

0.353

Severe hyperglycemia (> 300mg/dl) was seen more in the non-fasting group (8) compared to

only 2 in the fasting group). No hospitalization for severe hyperglycemia or hyperglycemic crisis

(DKA/HHS) was reported. (Table 5). A fifth (21.9%) of the fasting participants were forced to

break their fast at least once due to diabetes related problems. Total number fasting days lost to

hypoglycemia or severe hyperglycemia was 110 (mean: 11+12.3 days; range of 2-40 days). Need

for dose adjustment was similar in the two groups (16 (25.0%) in the fasting group vs 17 (26.6%)

in the non-fasting group). Insulin dose reduction or discontinuation was the commonest

medication adjustment observed in 14 (37.8%) of the participants. (Table 5).
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5.Discussion

This study evaluated the impact of EOTC fasting on glycemic control and related metabolic
parameters in patients with type 2 diabetes mellitus. After adjusting for baseline values, the
change in HbA1C did not differ significantly between the fasting and non-fasting groups.
Although FBS improved significantly in the overall cohort, no significant between group
difference was observed. The effect of religious fasting on glycemic control has been mixed in
the literature. Coptic Orthodox Christian fasting in Egypt showed significant FBS and HbA1C
improvements (14,15). Similarly, some Ramadan studies have shown significant HbA1C benefit
(7,16—-19) while others failed to do so (20). However, all of these studies had a pre- post- design

and did not have a control group making it difficult to control confounders.

In the present study, it was evident that the fasting group had a significant reduction in HbA1C
after the fasting period when compared to the baseline. That said, the non-fasting group also
showed a significant decline in HbA1C attenuating the between group differences. There are a
few potential explanations. First, differences in fasting practices and calorie intake among the
fasting participants may have contributed. Second, during the Lent in Ethiopia, changes in
dietary habits (more plant-based diet and less animal products) are common even in people who
don’t observe the fast. Third, the non-fasting participants may have become more adherent to

lifestyle and medications due to study enrollment (Hawthorne’s effect).

Fasting was not associated with any beneficial changes in blood pressure (both SBP and DBP) in
our study. This is in contrast to findings from Egyptian Coptic orthodox fasting studies (14,21)
and also some Ramadan studies (6,22). Conversely, some studies of time-restricted eating and
intermittent fasting have failed to show meaningful blood pressure reducing benefit of fasting

(23,24).

Within the fasting group, body weight, body mass index (BMI) and waist circumference
decreased significantly. However, similar reductions were also seen in the non-fasting group
diminishing the between group differences. This aligns with many of the pre-post studies
showing improvements in these anthropometric measures (14,17,25-27). As noted earlier,

healthier dietary habits during the Lent season among non-fasting individuals may have
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contributed to these changes. Total cholesterol, LDL-C and triglyceride decreased significantly
within the fasting group. Although between-group differences did not reach statistical
significance, there was a trend toward greater benefit in total cholesterol and LDL-C among
those who fasted. Similar lipid benefits from fasting have been reported in both non-diabetic
(28-30) and diabetic populations (6,17). In this study, one-fifth of the participants were on
SGLT2 inhibitors which are knowns to induce modest weight loss. Though the proportion of
patients on SLGT2 inhibitors was similar in the two groups, it may have contributed to the with-

in group weight and BMI reductions.

Hypoglycemia was reported in a quarter of the participants, with similar rates across both groups.
While hypoglycemia is not well described in most of the Christian fasting studies, it has been
widely reported during Ramadan (9,16,19,20,31). Conversely, some studies- mostly involving
patients on oral agents- have found no significant increase in hypoglycemia during fasting
(7,32,33). Notably, even studies involving largely insulin treated patients, similar to our cohort,

have reported low rates of hypoglycemia (34,35).

In the fasting group, older age, insulin use, hypoglycemia in the preceding year and lack of pre-
fasting consultation were associated with a higher risk of hypoglycemia. Notably, presence of
diabetic kidney disease (DKD) emerged as the strongest independent predictor of hypoglycemia
during the fasting period. These associations are well documented in Ramadan studies (9,36,37)
and aligns with ADA high-risk groups for fasting (38). Other predictors noted in the literature are
hypoglycemia unawareness, poor glycemic control and advanced macrovascular complications

(38).

In our study, level 3 hypoglycemia (39) occurred exclusively in the fasting group, and frequent
episodes (> 5) were more common among those who fasted. This mirrors findings from
Ramadan studies, such as the EPIDIAR study, which reported a 7.5-fold increased risk of severe
hypoglycemia during fasting (8). Comparably, the incidence of severe hypoglycemia rose from
0.2% to 0.9% during Ramadan in another study (40). By the same token, recurrent hypoglycemia
was shown to be more common during fasting periods (9,37). However, data on predictors of
hypoglycemia during Christian fasting are scarce making this study among the first to
systematically explore the issue in the context of Ethiopian Orthodox Christian (EOTC) fasting.
About 22% of the fasting participants were forced to break their fast, with hypoglycemia being
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the leading cause. Nearly half (47.1) of the patients who experienced hypoglycemia broke their
fast compared to just 12.8% among those without such episodes- a trend also seen in Ramadan

studies (37,41).

This study offers new insights into the metabolic and safety profiles of EOTC fasting in
individuals with type 2 diabetes. Although changes in HbA1C, weight, BMI and waist
circumference were not statistically significant between the groups, both fasting and non-fasting
participants experienced meaningful within group improvements, likely reflecting seasonal or
behavioral influences. While favorable lipid trends were observed in the fasting group, between
group differences were not statistically significance. Overall, while the overall hypoglycemia
rates were similar, the fasting group experienced more frequent and severe episodes, raising
safety concerns. Presence of DKD was the key predictor of fasting period hypoglycemia, with
older age, insulin use, hypoglycemia in the preceding year, and lack of pre-fasting consultation
as potential contributors. The absence of hyperglycemia-related hospitalizations suggests that
EOTC fasting may be safe in selected patients, when accompanied by appropriate education and

management.

These findings highlight the importance of individualized risk assessment, structured education,
and treatment modifications, for patients with diabetes observing religious fasts. Further
longitudinal studies are needed to validate these findings and guide culturally clinical

recommendations.

Limitations of the study

The study was conducted at a single tertiary center with a relatively modest sample size which
may limit generalizability. Dietary intake and physical activity were not formally quantified and
standardized; however, participants were advised to follow their usual routines throughout the
study period. The fasting and non-fasting groups were self-selected rather than randomized
which could introduce selection bias, though the baseline characteristics were comparable
between the two groups. Additionally, although the fasting duration in our study (~8 weeks) was
longer than that reported in most fasting related studies, it may still not fully capture the full
impact on some parameters, particularly HbA1C. Finally, the study assessed short term glycemic
and metabolic; longer follow up is warranted to evaluate long term metabolic impacts and

cardiovascular implications.
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6.Conclusion

No statistically significant differences were observed in HbA1C, weight, BMI and waist
circumference between the two groups. While trends in better lipid improvements were seen in
the fasting group, these changes were not statistically significant. Hypoglycemia occurred in
similar rates in both groups, but the fasting group experienced a greater burden of frequent and
severe episodes. Importantly, a history of hypoglycemia in the preceding year was identified as
an independent predictor of hypoglycemia in the fasting period. Notably, no hospitalization for

severe hyperglycemia or hyperglycemic crisis occurred in the entire cohort.

In summary, EOTC fasting may be practiced safely by many individuals with type 2 diabetes,
but tailored education, careful medication adjustment, and individualized clinical oversight are
critical. This study provides foundational data to guide clinicians and inform culturally relevant

recommendations for faith-based fasting diabetes care.
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7.Recommendations

Clinicians should incorporate structured risk assessment and pre-fasting counselling for
patients with type 2 diabetes intending to fast, especially those with a history of

hypoglycemia.

Fasting guidelines should incorporate Christian religious context, including Ethiopian

Orthodox fasting practices

Further multi-center, longitudinal or randomized controlled trials are needed to better
understand the long-term safety and metabolic effects of religious fasting among people

with diabetes
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ANNEXES

Annex I: English Version Information Sheet

Identification Number

My name is

I am working as data collector in the research Conducted by Dr. Brook Alemayehu who is
conducting this research for the partial fulfillment of his Sub-specialty certificate in
Endocrinology and Metabolism in Addis Ababa University, College of Health Sciences. We are
trying to assess the impact and associated factors of religious fasting on diabetic control among
patients having follow-up in Tikur Anbessa Specialized Hospital Diabetic clinic. We would like

your honest opinion pertaining to the questions.

= Name of advisor; Dr. Tedla Kebede (Associate Professor of Medicine, Consultant Internist

and Endocrinologist)

= Name of the organization: Addis Ababa University, College of Health Sciences,

Department of Internal Medicine, Endocrinology and Metabolism unit

Introduction: You are selected to participate in this study because you are currently attending in
the mentioned diabetic clinic. Your participation is purely based on your willingness & you have

the right to choose not to take part in this study.

Purpose: I am hopeful that this research will benefit in improving our understanding of the
positive effects of religious fasting on diabetic care as well as the possible risks that should be
prevented. No such studies have been done in our country. Thus the results of the study will be
hugely informative to the medical community. Up on completion of the research, the results of

the study will be provided to all concerned body for intervention.
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Procedure: If you are willing to participate in this project, please say yes on the agreement form.
Then after, you will be interviewed by the data collector at 2 points in time, i.e. now (before the
fasting starts) and after completion of the fasting period. Relevant data from your medical
records (such as Blood pressure, weight, height, laboratory parameters, and list of medications
prescribed) will be utilized as well. The mentioned parameters including the laboratory tests will
be repeated after the completion of the study to make necessary comparisons. All your responses,
clinical data and laboratory parameters obtained will be kept confidential by using coding system

whereby no one will have access to your response.

Risk/ Discomfort: By participating in this research project, you may feel that it has some

discomfort especially on spending time about 30 minutes each on both time points of interview.
We hope you will participate in the study for the sake of the anticipated benefits of the research

result. We assure you sure that there is no risk in participating in this research project.

Benefits: There will not be any direct benefit to you but your participation is likely to help us
come up with culturally-sensitive recommendations and to improve our general diabetic care and
counselling in relation to religious fasting. You will not be provided any incentive or payment to

take part in this project.

Confidentiality: The information collected from this research project will be kept confidential

and information about you that will be collected by this study will be stored in a file, without
your name, but a code number assigned to it. In addition, it will not be revealed to anyone except

the principal investigator and will be kept locked with password key.

Right to refuse or withdraw: You have full right to refuse from participating in this research.

You can choose not to respond to some or all questions if you do not want to give your response.
You have also the full right to withdraw from this study at any time you wish, without losing any
of your right. If you have any question, you can ask at any time. If you have additional questions

about the study please feel free to contact the principal investigator.
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Dr. Brook Alemayehu Tesfaye (Principal Investigator)
Tel: +251-943-801272

Email: brookalemayehu30@gmail.com
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Annex II: English Version Consent Form

[ understand all conditions stated above. I have understood that participation in this study is

entirely voluntarily. I have been told that my answers to the questions will not be given to

anyone else and no reports of this study ever identify me in any way. Therefore, I am willing to

participate in this study.

FOR INTERVIEW-1 (pre-fasting)

Participant’s signature

Date

Supervisor name Signature

Date / / E.C.

Time Interview-1 Started- Hour: Minute: Time Interview-1 Ended: Hour:
Minute:

Name of data collector: Signature

FOR INTERVIEW-2 (post-fasting)

Participant’s signature

Date

Supervisor name Signature

Date / / E.C.

Time Interview-2 started- Hour: Minute: Time Interview-2 ended: Hour:

Minute:

Name of data collector:

Signature
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Annex III: Amharic Version Information Sheet

ao\f ¢1C

A3 (W)

NA%.0 ANN L20CAE AmS A270 DAL PA78NETACE, AT T20A NI 20N AFANT: oe@- (P70 1&/C
%N AATIRU- AOFNLL QAD- TGT AL av/ 8 ANANL 1L APOALU- AT5 AU TGk 1TRC ATNA AFAALHE
POTFA 20C vh9° hAZh OO 271052 A7 72919 3R 29° (0'C (T3 2T TC AL PADT +&EAT AT
+OOH T80T AaPI9PI9° PAGP 1@< NP PEPE OC (1 HEPH PhCALT FhNAT ANEEPT AdAIN T

= Ph7ThG O19°:- &/C FL&A hNL (M@0t LB VIS +00S TELNCE ALLC ATHCLOT AT
AIENETICENT)

= PRCRE O9:- A%N ANA RLOCAET MT AR DAET PO-OT LB LT CHv T AIANGT AR, WG
T 300N hea

a2 \HY TG AL AdPAT& etavlmet (ItmPOA@- LOC UhIPT hAth @At hrttd AATLLLCT 1@-x:
PACOD +ATE NACHL GATE AL (F Hav(l-t 1@+ hS OHY TGT OO AATPATHe PapIOl T av{IF AP T

GATI@<: LU TG 29° (OAC UaPI° AL AAAD- ADTFP +XAT AT aPhAhA AF4 ANTLTN AP +RRGTPT
PATT IO ATTAAN LPTIN PTLA ATPTE A0 T (AT W29V 91T PO hHY 04 AdTLLTI:
QAHY 275k @t AVhIPTO- TINLAN TAP a0L8 en, LPTA AT AT NPT TR LnSPP 0Tk
omt ATLaPANT@- AN U 2PCOA=

AhZLe: (Y TCEhT APATE 22T NIPr: AQNP NAGPIPrE PR AL AP LNA: NHLI® Nu-PA (2 LHOT
TIAFI® Au-T (Pa0< NaPBavs. (141) G 029° O+ NAP 1BA PA aPMEP LLLANPFA = NhCAP Lhh9S
aHAl (W78 PRI° 914rt, NNLT, kavt, PA-NL-F4 aPANLSPT WG Ot a0 &Yt HCHC £oiv) HHITS:
alBEPTF PPI° AL LA, PA(LRE FPCAPLPTT e IPC PTmP-T aPANLPT NPav (14t AS PPav- Ot
rtnGPe 1A ANGALDT TXXC AT1L:4 LOARN: U-I° PACAL JPARTE P7.ap ANAP 19°191PF hG
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PFDAG. PANEES aPANLPT 97790 A+ CHACOALT IPAT 9T T NI TANT 208 ACYT NaemPI® TLATELP
LG

A1/ AAGPaOFF: (LY P9°CI°C TCEhT AT ALATS N AL AL THTFD PA aome et hdh 30 L4 PUA
1h LA A28 PPFt TINETF A NTIPE LFANE PTIP 17 PTG R Ot AAM®- hoLFAD mPbol S
AT9C OPGE A189.AT 4 0d AGRCIAT: NHY PIPCIPC TEENT M-\ avdrte go39° AT AT ATLAND-
AGLIITAP AT

TP PPPF: (Y I°CI°C ARCOP I°7° ALY PTG PPI° AQTCPLTI: 11C 17 ChCOP TATE:
7983 29° OC (I HEPH AmPAL LG VNIPG AThON(, ATTAAA AG PA14-TF77 QVAS 727957 £71A
e 7A0F7 AT RLAGA: (HY TEERT AR (19PA+&P 9o79° ARYT TINLIF DRI &
ALATPPIO::

PAMLEPYE:- ALY 9°CI°C NCAL LoL.ANANT o228 PT A9 AemPh Ne RTC NLAE PA N FBAL AR
480 AT pavdlfy:: P-1I° AL avCE NPT~ +avCo9s NOHPC ATT7I° ARIAXI::

LaAte @RI° NTGE PPt vt (1Y TG T OO AATPATG o<t ooV AP Tz PPATIP T aPqt
NALAT AATETL ORIP AU-I° TEEPT JPAT AdaPOM T ao°l T L AN h18.0-9° (LA LH hHY TGT
Pa @) av<f a1+ AAP T (HLIP OHG @70 av-(1+PT AEgP:: TP D90 1P WAL T, (19775 D-9° LH,
amPP AN O\ TGk TenT16 TEEPT APt AQNPT PED-T +avCTNE 919155

2/C 04N AATI0U- 4L (PG FaCT1E)
aAh: +251-943-801272
A%6\: brookalemayehu30@gmail.com

Annex I'V: Amharic Version Consent Form
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4T 1
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Supplementary File 1. English Version of the Study Questionnaire

Title: Ethiopian Orthodox Christian Fasting and Glycemic Outcomes in Type 2 Diabetes

Introduction

This questionnaire was used to collect socio-demographic, clinical, and biochemical data from
patients with Type 2 Diabetes Mellitus attending Tikur Anbessa Specialized Hospital. Data were
collected before and after the Ethiopian Orthodox Christian Great Lent fasting period of 2025.
The questionnaire was administered in person by trained diabetes nurses during clinic visits.

Section 1: Baseline (Pre-Fasting) Assessment

Study Code:

Date of data collection:

Code Question Response Options / Instructions

1. Subsection 1.1: Socio-demographic characteristics

101 How old are you? years

102 Sex Male / Female

103 What is your marital Single / Married / Divorced / Widowed / Other
status? (specify):

104 Where do you currently  Urban / Rural
live?

105 What is your level of No formal education / Read and write / Primary (1-8)
education? / Secondary (9—-12) / College and above

106 What is your Unemployed / Housewife / Private sector employee /
occupation? Government employee / Merchant / Student / Daily

laborer / Other (specify):

107 Plan to observe Yes / No / Not sure / Other (specify):
upcoming Great Lent
fasting

108 If yes to question 107, Yes / No

have you sought pre-
fasting diabetes
education

2. Subsection 1.2: Baseline Diabetes related parameters
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Code Question Response Options / Instructions
201 Type of diabetes Type 1/ Type 2 / Other (specify):
202 Duration of diabetes (in
years)
204 Current antidiabetic Metformin only / Glibenclamide-containing
medication(s) combination / Other sulfonylurea combination /
Metformin + DPP-4 inhibitor / Metformin + SGLT2
inhibitor / Basal insulin (tMetformin) / Basal-bolus
insulin (tMetformin) / Premixed insulin (tMetformin)
/ Other (specify):
205 Presence of diabetic Yes / No
retinopathy
206 Presence of diabetic Yes / No
nephropathy
207 Presence of diabetic Yes / No
neuropathy
208 Presence of Yes / No / Unknown
atherosclerotic
cardiovascular disease
(ASCVD)
209 History of diabetic foot Yes / No / Unknown
problems
209-1 If yes, specify type of Ulcer / Infection / Amputation / Deformities / Other
foot problem (specify):
210 History of hypertension Yes / No / Unknown
210-1 If yes, antihypertensive Calcium channel blockers / Diuretics / ACE inhibitors
medication(s) used or ARBs / Beta blockers / Other (specify):
211 Presence of dyslipidemia Yes /No / Unknown
or statin use
212 History of hypoglycemia  Yes /No / Unknown
in past year (non-fasting)
212-1 If yes, severity Symptoms only / 54-70 mg/dL (Level 1) / <54 mg/dL
self-managed (Level 2) / <54 mg/dL requiring
assistance or hospital visit (Level 3)
213 History of hyperglycemia Yes/No/ Not sure
requiring hospital visit
(past year, non-fasting)
214 Prior fasting experience Uneventful / Had hypoglycemia / Had hyperglycemia

(>300 mg/dL or hospitalization) / Required
medication adjustment / Other (specify):

44



Code Question Response Options / Instructions

3. Subsection 1.3: Pre-fast metabolic and anthropometric profile

301 Current systolic blood
pressure (mmHg)

302 Current diastolic blood
pressure (mmHg)

303 Current body weight (kg)

304 Height (cm)

305 Waist circumference
(cm)

306 Current BMI (kg/m?)

307 Current fasting blood
sugar (mg/dL)

308 Current glycated
hemoglobin (HbA1lc, %)

309 Total cholesterol (mg/dL)

310 LDL-C (mg/dL)

311 HDL-C (mg/dL)

312 Triglycerides (mg/dL)

313 Ability to self-monitor Yes / No / Not sure

blood glucose (SMBG)
during fasting

Thank You for your cooperation!

Note: This questionnaire was administered in person by trained diabetes nurses at baseline
(within the 2 weeks leading to the Great Lent fast of 2025)
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Section 2: Post-Fasting Assessment

Study Code (same code to section 1):

Date of data collection:

Code Question Response Options / Instructions

401 Total number of
fasting days
completed

402 Minimum hours
fasted per day

403 Systolic blood
pressure (mmHg)

404 Diastolic blood
pressure (mmHg)

405 Body weight (kg)

406 BMI (kg/m?)

407 Waist
circumference (cm)

408 Fasting blood sugar
(mg/dL, mean of >3
readings)

409 Glycated
hemoglobin (HbAlc,
%)

410 Total cholesterol
(mg/dL)

411 LDL-C (mg/dL)

412 HDL-C (mg/dL)

413 Triglycerides
(mg/dL)

414 Experienced Yes / No / Not sure
hypoglycemia (<70
mg/dL) during
fasting

414-1 If yes, time to first

episode (days from
start of fasting)
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Code Question Response Options / Instructions
414-2 If yes, severity Symptoms only / 54—-70 mg/dL (Level 1) / <54 mg/dL
self-managed (Level 2) / <54 mg/dL requiring
assistance or hospital visit (Level 3)
414-3 Frequency of Once / 2-5 times / >5 times
hypoglycemia
episodes
414-4 Timing of Early morning / Midday / Afternoon / Evening /
hypoglycemia Nocturnal / Other (specify):
415 Experienced Yes / No / Not sure
hyperglycemia
(>300 mg/dL) during
fasting
415-1 If yes, required Yes / No
hospital visit
416 Experienced Yes / No
hyperglycemic crisis
(DKA or HHS) during
fasting
417 Medication Yes / No / Don’t remember
adjustments made
during fasting
417-1 If yes, type of Insulin dose reduced or stopped / Glibenclamide dose
adjustment reduced or stopped / Other sulfonylurea reduced or
stopped / Other medications adjusted / New
medication started / Class of medication changed
(specify):
417-2 Outcome after Hypoglycemia improved / Hyperglycemia improved /
adjustment Worsened / No change / Other (specify):
418 Broke the fast due Yes / No / Don’t remember
to diabetes-related
issues
418-1 If yes, number of
days fasting was
broken
419 SMBG: Minimum

blood glucose
recorded (mg/dL)
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Code Question Response Options / Instructions

420 SMBG: Maximum
blood glucose
recorded (mg/dL)

421 SMBG: Average
blood glucose
recorded (mg/dL)

422 In your opinion, is Strongly agree / Agree / Neutral / Disagree / Strongly
religious fasting safe disagree
for people with
diabetes?

Thank You for your cooperation!

Note: This questionnaire was administered in person by trained diabetes nurses within one
week after the end of the Great Lent fasting period.
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