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Abstract

Introduction The majority of Sri Lankan Moors fast during
Ramadan. This may have an effect on their glycaemic
control and anthropometric parameters. However, limited
information exists about the impact of Ramadan fasting
on diabetes in Sri Lanka.

Objectives The main objective of this study was to
investigate the effect of Ramadan fasting on glycaemic
control and anthropometric parameters in patients with
type 2 diabetes mellitus (T2DM). Patients were also
observed for symptoms of hypoglycaemia, timing and
association with different antidiabetic agents.

Methods  One hundred and twenty Sri Lankan Moors with
T2DM were recruited for this study. Biochemical investi-
gations and collection of anthropometric parameters
were performed before and after Ramadan fasting. The
statistical analysis was done with paired t test to compare
glycaemic control and anthropometric parameters before
and after Ramadan.

Results There was a significant decrease in body weight
(mean body weight 66.17 to 65.52 kg; p=<0.001) and
waist circumference (93.84 to 92.16cm; p=<0.001).
However, the glycaemic control worsened in all patients
during Ramadan with rise in mean fructosamine value
of 354.1 to 996.9μmol/L. Out of 104 participants 43
participants experienced symptoms of hypoglycaemia.

Conclusions The current study showed an improvement
in the body weight and waist circumference during
Ramadan fasting, however the glycaemic control has
been worsened. More follow-up studies are warranted
in order to draw a conclusion on the effect of Ramadan
fasting in glycaemic control and anthropometric
parameters in diabetes patients.

Introduction

Fasting during the holy month of Ramadan is an
obligatory duty for all healthy adult Muslims. Whereby,
they abstain from the uptake of food, drink or oral medicines
from sunrise to sunset throughout the month of  Ramadan
[1]. The number of days in this month varies from 29-30.
Thus, the total number of fasting days also changes from
year to year.

According to the World Health Organization (WHO)
reports the number of diabetes mellitus patients (DM) has
increased from 108 to 422 million from 1980-2014, in which
adults over 18 years of age has risen from 4.7% to 8.5%
[2]. Based on a demographic study conducted in 2010,
approximately 1.6 billion (23%) of the worldwide population
are followers of Islam [3], of which 40-50 million individuals
with diabetes fast during the month of Ramadan [4]. A
population based study on the epidemiology of diabetes
and Ramadan (EPIDIAR) indicated that 42.8% of patients
with type 1 and 78.7% of those with T2DM patients fasted
during Ramadan [5]. Ramadan fasting entails major
changes in dietary patterns which leads to metabolic
alterations in both healthy and individuals with any
medical condition [6, 7]. Despite taking fewer meals, this
practice is usually compensated by ingesting large
amounts of sugary food and drinks that are high in
carbohydrates and fats, especially during the breaking of
fasting [8]. The overall calorie consumption of individuals
with T2DM has been reported to increase during Ramadan
[9, 10].

During Ramadan, it has also been reported that
physical activities, especially exercising, and other regular
day-to-day activities tend to decrease due to fear of feeling
too weak [11]. However, studies have shown that light to
moderate exercise has no serious effects on individuals
with T2DM [12]. Many studies have been conducted in
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other Asian [13-15] and Middle Eastern countries [16-18]
targeting fasting patients with diabetes, but up to our
knowledge there are no published studies in Sri Lanka.
Therefore, the objective of this study is to determine the
effect of Ramadan fasting on glycaemic control and
anthropometric parameters in a selected cohort of patients
with T2DM in Sri Lanka.

Materials and methods
This is a prospective cross-sectional study con-

ducted from May to July 2016 among a group of Sri Lankan
Moors with T2DM attending the Diabetic Clinic, National
Hospital, Kandy, Sri Lanka. Ethical clearance was obtained
from Ethics Review Committee of National Hospital,
Kandy. All the protocols used were in accordance with
the guidelines for the protection of human subjects.
American Diabetes Association (ADA) guidelines were
used for diagnosis of DM [19]. Sri Lankan Moors with
T2DM and who were planning to fast for more than 25
days were enrolled to the study after obtaining the written
consent. Patients hospitalized for diabetic ketoacidosis
or hypoglycaemia a month prior to Ramadan fasting and
patients receiving or had received short term corticosteroid
therapy a month prior to Ramadan fasting were excluded.
Participants were instructed about change in drug dose
and requested to adhere to it during Ramadan.

The total number of fasting days in the month of
Ramadan in 2016 was 30 days (6 June - 5 July 2016).
Demographic characteristics, medical and social histories
were obtained with the use of standardized questionnaires
by interviewing participants before and after Ramadan
fasting.

Anthropometric parameters
Body weight, height and waist circumferences were

measured one week before and after Ramadan fasting using
the same calibrated instruments. Body mass index (BMI)
was calculated for all participants. Venous blood sample
was collected from all participants one week prior and one
week after Ramadan fasting to measure serum glycated
proteins. Serum glycated proteins, measured as
fructosamine, is used as an alternative assay to measure
glycaemic control over a shorter duration. Most of the
serum fructosamine is represented by glycated albumin
which has a half-life of approximately 20 days, hence could
be a better marker to monitor metabolic alterations
occurring within one month [20]. Fructosamine was
assessed using Analyzer A25 instrument (BioSystems S.A.
Costa Brava 30, 08030 Barcelona Spain). The Minitab
statistical software (Version 17) was used for the entire
analysis. The paired t-test was carried out in order to find
out the relationship between following variables
(fructosamine level before and after Ramadan, weight
before and after Ramadan and waist circumferences before
and after Ramadan) and p value <0.05 was considered as
statistically significant.

Hypoglycaemic events
Participants were advised about the symptoms of

hypoglycaemia and possibility of experiencing hypo-
glycaemia during Ramadan. Patients were also instructed
on the management of such a situation and requested to
note down the symptoms of hypoglycaemia, frequency,
and time that they experienced the symptoms. All
participants were contacted through phone calls weekly
to record the hypoglycaemic events, symptoms and the
timing of events.

Drug management
According to the ADA guidelines 2010 patients were

prescribed half of their routine night dose to be taken
during early morning before fasting (sahur) and routine
morning dose was prescribed to be taken after breaking
the fast (iftar) by the clinicians [21].

Results
Based on the inclusion and exclusion criteria, 120

patients were recruited for the study. Of the 120 patients,
104 patients completed the study and the remaining
patients fasted for less than 25 days. Patients enrolled in
the study had a history of DM ranging from one month to
30 years and more than 34% of the patients living with
DM for more than 10 years (Table 1). The mean ages of the
male and female populations were found to be 58 years
(range 42-80) and 54 years (range 35-76) respectively.

After one month of fasting, 72 patients had been
reduced body weight and 30 patients showed an increase
in body weight whereas 2 patients showed no change in
body weight. It was also observed that the waist
circumference had been reduced in 64 patients and 21
patients showed increase in waist circumference while 19
patients showed no change in waist circumference after
one month of fasting. All 104 patients showed a significant
increase in fructosamine level after one month of fasting
(p< 0.001). Mean fructosamine level and the range before
and after Ramadan was 354.1 µmol/L (223 - 506 µmol/L)
and 996.9 µmol/L (604 - 1678 µmol/L) respectively. The
mean initial HbA1c of this population was found to be
9.88%. Anthropometric and glycaemic changes before and
after Ramadan fasting is shown in Table 2.

The effect of Ramadan fasting on weight change
among patients of different classes of BMI were analysed
(Table 3). Patients were classified according to the BMI
categories based on the weight and height obtained prior
to fasting. The current study showed that 36 patients were
under the normal BMI range whereas the majority of
patients (n=45) were overweight. The study population
also had 22 obese patients and one patient was found to
be underweight. All BMI categories showed statistically
significant weight reduction except for the low BMI
category (Figure 1). Rate of weight reduction was high
among patients with higher BMI. The current study
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showed significant reduction in waist circumference after
Ramadan fasting. Collectively the anthropometric

parameters have been improved in the current study
population after Ramadan fasting.

Table 1. Demographic characteristics of the patients

Category Count Percentage (%)

Sex Female 6 4 61.5
Male 4 0 38.5

Marital status Divorced 2 1.9
Married 8 6 82.7
Single 1 1.0
Widowed 1 5 14.4

Education Uneducated 1 1.0
Primary School 1 5 14.4
High School 8 7 83.6
University 1 1.0

Frequency of exercising Never 9 4 90.4
1-2 times a week 2 1.9
2-4 times a week 1 1.0
3-4 times a week 3 2.9
5-6 times a week 4 3.8

Following a diet plan/not Yes 2 5 24.0
No, aware of food affecting 4 5 43.3
glycaemic control

No, unaware of food affecting 3 4 32.7
glycaemic control

Duration of diabetes  1 year 1 1 10.6
1-5 years 2 7 26.0
5-10 years 3 0 28.8
> 10 years 3 6 34.6

Table 2. Anthropometric and glycaemic changes before and after Ramadan fasting (n=104)

Characteristics Mean difference Paired t-test statistic p-value

Weight (kg) 0.7±1.1 5.6 <0.001

Waist circumference (cm) 1.7±3.2 5.4 <0.001

Fructosamine (µmol/L) -642.8±190.9 -34.3 <0.001

Table 3. Analysis for different BMI classes

BMI group n Before After Paired  statistic p-value
kg/m2 Mean±SD Mean±SD t-test

Under weight  (<18.5) 1 - - - -

Normal (18.5-24.9) 3 6 55.4±6.0 55.0±6.1 2.4 0.011

Overweight (25.0-29.9) 4 5 67.3±7.0 66.6±7.2 3.4 0.001

Obese class 1 (30.0-34.9) 1 6 79.8±8.6 78.8±8.5 3.4 0.002

Obese class 2 (35.0-39.9) 6 89.5±6.1 88.4±5.5 3.5 0.009
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Out of 104 participants 43 participants experienced
symptoms of hypoglycaemia at least once during the
period of Ramadan and one patient experienced severe
hypoglycaemia which necessitated hospital admission.
Moreover, 2 patients had symptoms of hypoglycaemia
for 30 days during the fasting time. Most of the participants
experienced symptoms of hypoglycaemia between 12:00 -
18:00. Figure 2 describes the hypoglycaemic events and
the onset time.

Asymptomatic hypoglycaemia – patient regularly
checks his blood glucose level using his own glucometer
and in one occasion his value was found to be 55mg/dl.

Severe hypoglycaemia – patient required hospital
admission and blood glucose levels biochemically proven.

Symptomatic hypoglycaemia – patients experienced
symptoms of hypoglycaemia although they have not
measured their blood glucose levels with glucometers.

Patients were also categorised based on their medi-
cation to observe the effect of different drug categories
on symptoms of hypoglycaemia. Number of symptoms
of hypoglycaemia for different drug groups is shown in

Figure 1.  Boxplot diagram showing weight
reduction among different BMI categories.

Figure 2. Hypoglycaemic events and onset time.

Table 4. The study showed that patients using sulphony-
lurea drugs experienced highest number of symptoms of
hypoglycaemia.

Discussion
The changes in the lifestyle during the holy month

of Ramadan causes many negative impacts on patients
with T2DM including derangement of glycaemic control,
either hypoglycaemia or hyperglycaemia and metabolic
emergencies, such as diabetic ketoacidosis, dehydration,
renal impairment and hypotension [22]. This study
focused on the effect of Ramadan fasting on glycaemic
control and anthropometric parameters in T2DM patients.
In agreement with previous studies [16, 23] our study also
showed a decrease in body weight (p< 0.001) and waist
circumference (p< 0.001). Studies on healthy individuals
showed reduction in body weight after one month of
Ramadan fasting [24-26]. However, contradictory results
were observed in diabetic patients. Studies on diabetic
patients who fast during Ramadan showed an increase in
body weight [27, 28], no change [17, 29] and decrease [16,
23] in body weight.

Several studies have investigated the effect of
Ramadan fasting on glycaemic control in normal and
diabetes patients. Based on the glycaemic marker fructo-
samine, our study showed significant increase in
fructosamine levels (p<0.001) before and after Ramadan
fasting. However, previous studies by Mafauzy et al and
Gustaviani et al in Malaysia and Indonesia showed that
the fructosamine values reduced after one month of
Ramadan fasting [15, 30]. The increase in fructosamine
after Ramadan fasting may be due to the changes in food
pattern including consumption of large amount of starchy
foods during sahur and dates and rice porridge (has a
high glycaemic index 78 ± 9) during iftar. Furthermore
altered regular physical activities and exercising patterns

Category Number of patients percentage
experienced symptoms

of hypoglycaemia

G1 6 13.6

G2 1 6 36.4

G3 6 13.6

G4 1 6 36.4

Table 4.  Different drug categories and
symptoms of hypoglycaemia

G1= No insulin or sulphonylurea (only metformin/acarbose/
sitagliptin)

G2 = Sulphonylurea and no insulin

G3 = Insulin and no sulphonylurea

G4 = Insulin and sulphonylurea
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during Ramadan period due to fear of hypoglycaemia may
have increased the fructosamine levels. Moreover the
reduction in routine antidiabetic drug doses may also have
a negative impact on the glycaemic control.

 All BMI categories showed statistically significant
weight reduction except the low BMI category. Rate of
weight reduction was high among patients with higher
BMI. Although it was not statistically significant there
was a positive association between weight reduction and
BMI categories. The weight and waist circumference
reduction in our study may be due to the physiological
effect of fasting which is known as catabolic phase of the
metabolism. Fasting reduces the blood glucose level and
to maintain the homeostasis the body replaces the glucose
by gluconeogenesis, which ultimately results in lipolysis.
Continuous lipolysis can result in reduction of weight
and waist circumference.

A study conducted by Sahin et al in 2013 showed
both severe hyperglycaemia and hypoglycaemia were
higher in the fasting group [31]. In the present study
symptoms of hypoglycaemia was reported in more than
40% of the T2DM patients and one patient among them
required hospital admission due to severe hypoglycaemia.
The EPIDIAR study found that the change in eating
patterns during Ramadan increased the risk of severe
hypoglycaemia by 7.5-fold and severe hyperglycaemia by
5-fold in T2DM [5]. Symptoms of hypoglycaemia is more
commonly (72.7%) observed in patients on sulphonylurea
drugs compared to those who were not on sulphonylureas
(27.2%). This is expected as sulphonylurea drugs are
secretagogues and are known to cause hypoglycaemia
[32]. This can be overcome to a certain extent by changing
long acting sulphonylureas such as glibenclamide, to
second-generation sulphonylureas like gliclazide, glipizide
or glimepiride that are less associated with hypoglycaemia
[33].

Conclusion
In conclusion diabetes patients showed an improve-

ment in anthropometric parameters after Ramadan fasting.
However, there was a worsening of glycaemic control in
all the patients due to the changes in lifestyle, fasting
hours, food consumption, food composition and the
quantum of exercise during the month of Ramadan. As
most of the Sri Lankan Moors with and without any medical
condition fast during the month of  Ramadan, it is essential
to understand the biochemical and physiological effect of
Ramadan fasting in patients with diabetes. Therefore, drug
dosage adjustments should be individualized for each
patient with diabetes who is willing to fast during Ramadan
and glycaemic control should be closely monitored. This
study was done at a single centre with a small sample size.
Therefore, our study cannot be generalised, and thus more
experimental studies are required to observe the relation-
ship between Ramadan fasting and glycaemic control and
anthropometric parameters.

Strengths and limitations of this study
This is one of the first few studies done in these

parts of the world in patients with Ramadan fasting. This
will provide insight to physicians on diabetes and Ramadan
fasting. There were few limitations in our study. The reason
for not fasting for more than 25 days was not evaluated.
Hypoglycaemia was not biochemically proven for all the
participants as only few participants had their own
glucometers and thus only symptoms of hypoglycaemia
was recorded for the participants.
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