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ABSTRACT

Fasting during Ramadan, one of the five pillars of Islam is an obligatory duty for all healthy Muslims from age

12 years. The Quran specifically exempts people with a medical condition from the duty of fasting, especially if
it might have harmful consequences. However, many people with diabetes insist on fasting during Ramadan and
there is high risk of developing acute complications; the major risk during Ramadan is hypoglycemia and excessive
consumption of sweet and fried foods with the sunset and pre-dawn meal may predispose to hypergly- cemia and
diabetic ketoacidosis.

This study aimed to determine safety of Ramadan fasting, change in HbAlc value& weight among children,
adolescents and young people with type 1 diabetes.

A prospective observational study was designed for children adolescents and young people with TIDM - at di-
abetic clinic in Tripoli Children Hospital- who wish and insist on fasting during Ramadan 1435 lunar year (July
2014).

Patients were revised 3 months before the start of Ramadan for education, they were on Basal- bolus regime ei-
ther by using multiple daily injections (MDI) or flexible insulin regimen (FIR), Insulin dose was 0.7-1.5 u/kg/day
according to the requirement of the individual patient.

109 patients were involved (65.1%) were female; mean age was 15.0 years (+2.9) SD, mean duration for diabetes
was 6.4 yrs. (z4.0) SD. Mean weight before and after Ramadan is the same 61.4 (£13.9) P value 0.96. Mean
HbA1C pre Ramadan 8.9 (x1.7) compared with 8.6 (+1.6) after Ramadan P value 0.26. No significant difference in
occurrence of hypoglycemia, hyperglycemia and diabetic ketoacidosis (DKA) pre-Ramadan and during Ramadan.
We compared 45 patients (Group I) who complete their fast for whole month with 55 patients (Group II) who broke
their fast; (median of non-fasting days is 4 days). Mean HbA1C Group I mean 8.6(+1.7) pre Ramadan,

8.2 (+ 1.5) post Ramadan while Group II mean 9.3 (£1.7) to 9.1 (x1.6), DKA was reported only in Group II
pre-Ramadan and during Ramadan. In group I hypoglycemic episodes occur in 29 patient pre Ramadan (28 mild
and 1 was severe) only 15 patients had mild hypoglycemic episodes during Ramadan P value was 0.003. In group
II hypoglycemic episodes occur in 23 patient pre Ramadan (22 mild and 1 severe); 34 patient had episodes of
hypoglycemia during Ramadan (29 mild and 5 severe) P value was 0.01, difference between 2 groups was
significance P value 0.001.Hyperglycemia in group I occur in 35 patients pre Ramadan, same number had hyper
glycaemia during Ramadan; in group II episodes occur in 34 patients pre Ramadan which increase to 43 episodes
during Ramadan, the difference between 2 groups in occurrence of hyperglycemia during Ramadan was significance
P value 0.05.

Conclusion: Children and adolescents older than 12 years and young people with type one diabetes on basal bolus
regimen can fast safely during Ramadan provided they have proper education and more glycemic control before
Ramadan.

N\

J

Key words- Fasting, Ramadan; Diabetes; hypoglycemia, hyperglycemia; diabetic ketoacidosis.

INTRODUCTION

Fasting during Ramadan, one of the five pillars of Islam is an
obligatory duty for all healthy adult Muslims. Ramadan, a lunar
month, it can last for 29 or 30 days and its timing changes with
respect to seasons.' Depending on the geographical lo—cation
and season, the duration of the daily fast may range from a
few to 20 hours.'

Muslims who fast during Ramadan must abstain from eating,
drinking, use of oral medications, and smoking from predawn
to after sunset; however, there are no restrictions on food or
fluid intake between sunset and dawn. Most people consume
two meals per day during this month, one after sunset and the
other before dawn’

Allah (the God Almighty) has mentioned in the Holy Book
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of the Muslims (Quran) that the fasting is prescribed for the
believers as was prescribed for the people before them, so that
they may acquire self-control and god consciousness. * The Quran
specifically exempts people with a medical condition from the
duty of fasting, especially if it might have harmful consequences;
people with diabetes fall within this category. However, many
people with diabe—tes insist on fasting during Ramadan.' To
many Muslim the month of Ramadan brings a sense of calm
and spiritual satisfaction. There is also strengthening of ties
within families and the sense of belonging.* However, there is
high risk of developing acute complications like hypoglycemia
or ketoacidosis during fasting. The major risk of diabetic who
fast during Ramadan is hypoglycemia. On the other hand, the
excessive consumption of sweet and fried foods especially with
the sunset meal may predispose to hyperglycemia. According
to fasting guidelines for diabetic children and adolescents, the
following patients are in a very high-risk group for fasting during
Ramadan: Severe hypoglycemia within 3 months prior to
Ramadan, A history of recurrent hypoglycemia, hypoglycemia
unawareness, sustained poor glycemic control, Ketoacidosis
within *months prior to Ramadan. Type 1 diabetes, acute illness
and hyperosmolar hyperglycemia coma within the previous 3
months and chronic dialysis.>* perhaps the most crucial issue is
the realization that care must be highly individualized and that the
management plan will differ for each specific patient. > To ensure
fasting safely, patients should receive education regarding the
following: Self-monitoring of blood glucose at home. Focus on
the causation, early recognition, and emergency management
of hypoglycemia, hyperglycemia, dehydration, and impending
diabetic ketoacidosis, meal planning and dietary advice. Timing
and intensity of physical activity and compliance to medications.’

A healthy balanced diet should be maintained; Complex
carbohydrates are recommended at the predawn meal. Which
should be taken as late as possible and simple carbohydrates
at the sunset meal. Fluid intake should be increased in the
nonfasting hours.

A normal level of activity should be maintained, avoiding ex-
cessive activities in hours before the sunset meal.2

The fast should be broken if glucose level is low less than 4
mmol \L (70mg %) or patient experiences signs and symptoms
of hypoglycemia and if blood glucose level is more than 16.7
mmol\L (300 mg %).> Some experienced physicians are of
the opinion that fasting during Ramadan is safe for type 1|
DMpatients, including adolescents and older children, with
good glycemic control who do regular selfmonitoring and are
under close professional supervision.*’

In Libya, all population are Muslims, where The month of
Ramadan has a sacred status and carries spiritual meanings for all
Muslims, therefore our diabetic children and adolescents insist
to fast as other Muslims. We conducted this study to look into
the safety of Ramadan fasting among our patients. The aim of
the study is to determine safety of Ramadan fasting in terms of
acute complications of diabetes and change in HbAlc value and
weight among young people, adolescents and children.
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MATERIALS AND METHODS

A prospective observational study was designed for patients with
T1DM adolescents and young people who wish and insist on
fasting during Ramadan1435 lunar year (July 2014), at diabetic
clinic in Tripoli Children Hospital .Patients were revised 3
months before the start of Ramadan for education and 109
patients were selected to involve in the study, consent was
taken verbally from them. All patients on Basalbolus regimen;
52 patients on multiple daily injections (MDI) and 57 patients
on flexible insulin regimen (FIR) using carbohydrate count for
meal insulin. Insulin dose was 0.7-1.5 w/kg/day according to
requirement of individual patient. Adjusted insulin doses started
before fasting month and continue during fasting month, they
were instructed to do self-blood glucose monitoring 4 times
daily or more, and break their fasting if blood glucose less than
70 mg \ dl or more than 300 mg\dl, when they feel unwell
or symptoms of hypoglycemia and to give insulin correction
dose when blood glucose more than 180 mg/dl and do urine
test for ketone and contact with doctor by hot line (phone) or
visiting clinic. Data were collected by using prepared sheet
filled by doctors during clinic visit according to Wt., fasting
days and days of breaking fast, HbA1C value and occurrence
of hypoglycemia (either symptomatic or if BS <70 mg/dl) ,
hyperglycemia or DKA prior to Ramadan and after Ramadan.

Statistical analysis:

SPSS software version 16, used to analyze the collected
data; mean, standard deviation and percentages used for
descriptive statistics, chi square used for inferential statistics,
and P value < 0.05 considered significant.

RESULTS

The results revealed in table (1) that 109 patient were
involved in study: 38(34.9%) were male and 71(65.1%) were
female; mean age was 15.9 years (+2.9) SD, mean duration
for diabetes was 6.4yr (£4.0) SD and insulin dose about 1.1
(+.29) U/kg/d. Table (2) showed Mean weight of all patients
before and afterRamadan is same 61.4 (+13.9) P value 0.96.
Mean HBA1C pre Ramadan 8.9 (+1.7) compared with

8.6 (1.6) after Ramadan P value 0.26.

Admission before Ramadan by 3 months was reported
in 2 patient due to DKA episodes and during Ramadan 5
patients; 1 of them due to hypoglycemia, 2 due to DKA, 2
due to causes are not related to diabetes (table 3); also this
table showed 84.4 % of patients who complete fasting whole
Ramadan or broke fast for less than 5 days.

Table 2 showed hypoglycemia was reported in 52 patients out
of 109 before Ramadan (50 had mild, 2 had severe) compared
with hypoglycemia during Ramadan was in 49 patients (44
had mild hypoglycemia, 5 had severe episodes); the different
was insignificant P value 0.90% and Hyperglycemia occur in
69 patient pre Ramadan (35 during the day, 1during night, 33
during day and night) compared with hyperglycemia during
Ramadan in 78 patients (23 during the day, 18 during night, 37
during day and night).
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Table 2 showed DKA episodes before Ramadan in 2 patients (1.8%)
compared with 3 episodes (2.8%) in 3 patients during Ramadan.

About 54 patients had completed their fast during Ramadan (group 1), 55
patients had broken their fast during the Ramadan (group II) and median
of non-fasting days was 4 days (Table 3). We compare group I with
group 1I (table 5) we found mean weight of group I is 64.4-+ (11.8)
pre Ramadan , 64.1%(11.2) post Ramadan P value was 0.4, Group II
weight was 58.5 (+15.2) pre Ramadan, 58.8 (+15.0) post Ramadan P
value was 0.4. HbA1C mean in group I 8.6(+1.7) pre Ramadan, 8.2 (+
1.5) post Ramadan while Group 2 mean HbAlc 9.3 (+1.7) to 9.1 (£1.6)
P value was 0.21.

In group I hypoglycemic episodes occur in 29 patient pre Ramadan
(28 mild and 1 was severe) only 15 patients had mild hypoglycemic
episodes during Ramadan P value was 0.003 (Table 4) ) .

Table 1: Demographic and clinical features of the Participants

Parameters Number/ %
n 109
Mean (+ SD) age during Study (years) 159 (£2.9)
Sex No (%)
Male
Female 38 (34.9 %)
71 (65.1 %)
Mean (= SD) Duration of DM by years 6.4 (£4.0)
Mean (+ SD) Pre Ramadan -Total daily ~ 68.1 (+2.0)
dose
Treatment No (%)
MDI 51 (46.8 %)
Flexible 58 (53.2 %)
Mean (£ SD) Unit per Kg 1.1 (£.29)
Type of basal insulin 55 (50.5%)
Lantus 54 (49.5 %)
Detemir

Table 3: Causes of Admission days and causes of non-fasting days.

Parameters
Patients’ admission Yes No
Pre Ramadan admission 2 (1.8%) 107 (98.2%)
Ramadan admission 5(4.6 %) 104 (95.4 %)
Patients’ Admission Cause
Pre Ramadan admission cause
DKA 2(1.8%)
Ramadan admission cause 1(.9 %)
. Hypoglycemia 2(1.8%)
. DKA 2(1.8%)
. Others
Total Number of Patients who broke fasting 55 patients
Median of non-fasting days 4 days

Non fasting cause (55 patients)

not related to diabetes complications 20 (36.3 %)
hypoglycemia 22 (40.0 %)
hyperglycemia 10 (18.2%)
DKA 3 (5.4%)
Non fasting days
. No 54 (49.5%)
One day 11 (10.1%)
. 2-5 Days. 27 (24.8%)
0 6-15 days 5 (4.6 %)
. 16-29 days 12 (11.0%)

Table 4: Comparison between pre and post Ramada parameters
in each group.

Group I ( completed fast) n=354

Type of meal insulin

100 (91.7 %)

Novorapid 1(0.9 %)
Apidra 8(7.3 %)
Regular

Table 2: Parameters in pre-Ramadan and at Post of Ramadan for all

Patients.

«For all Patients Pre Ramadan Ramadan Difference
(109) P value
Mean Hb Alc% 89(x1.7) 8.6 (1.6) 0.26
Mean Weight (Kg) 61.4 (£13.9) 61.4 (13.5) 0.96
DKA 99
* Yes 2 (1.8 %) 3(2.8%)

* No 107 (98.2 %) 106 (97.2 %)

Hypoglycemia

. No 7(52.3 %) 60 (55.0 %) 9%
. Mild 50 (45.9 %) 44 (40.4 %) ’

. Severe 2 (1.8 %) 5 (4.6 %)

Hyperglycemia

. No 40(36.7 %) 30 (27.5 %) 061
. Day 35(32.1%) 23 (21.1 %)

. Night 1(0.9 %) 18 (16.5 %)

. Day 33(30.3 %) 37(33.9 %)

and Night

| Pre Ramadan E Ramadan | Difference
Group T (had broken fast)n =55 | ; . Palue
Weight ' '
~Group I 644(=118) 641(112) 04
~GroupII 585 (£152)  58.8(15.0) 0.4
HbAcl%
- Groupl 86(17) 82@L5 0.12
- Groupll 03(17) 01@16) 024
DKA
- Group] (fasting)
*« No 54 54 —_—
*  Yes 0 0
- GroupII (break fasting)
e No 53(964%) S52(M45%) 095
. Yes 236%)  3(55%)
Hypoglycemia (n)
- Group I (fasting)
« No 25(463%) 39(T22%) 003
e Mild 28(519%) 15(27.8%)
*  Severe 1(19%) 0
- Group II (break fastin,
e No 2 32(582%) 21 (382%)
{ Se 22(400%)  29(52.7%) o1
i) 1(1.8%) 5(9.1%)
Hyperglycemia (z)
- Groupl
« No 19(352%) 18(333%) 0337
e Day 2(07%)  13(24.1%)
o Night 1(19%)  8(148%)
o DyamdNight 12(22%) 14Q259%)
- GroupII
« Mo 20(382%) 12021.8%)
P 1336%) 10182% 010
. Nnt 829 2Bise
. DymiNge 21082% (41.8%)

In group II hypoglycemic episodes occur in 23 patients
pre Ramadan (22 mild and 1 severe); 34 patients had
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episodes of hypoglycemia during Ramadan (29 mild
and 5 severe) P value was 0.01 (Table 4). The difference
between 2 groups in occurrence of hypoglycemia was
significance P value 0.001; (Table 5) Hyperglycemia in
group I occur in 35 patients pre Ramadan mainly at
day time, same number had hyperglycemia during Ra-
madan but more at day and night; in group II episodes
occur in 34 patient pre Ramadan mainly during day
and night which increase to 43 episodes mainly at
day &night during Ramadan. The difference between 2
groups in occurrence of hyperglyce-mia during Ramadan
was significance P value 0.052. Diabetic ketoacidosis: In
group | there’s no reported DKA episodes; com-pared
with group II patients had 2 episodes of DKA pre Rama-
dan and 3 episodes in same group during Ramadan. The
differ-ence between 2 groups in occurrence of DKA was
insignificance P value 0.083, as shown in (Table 5).

Table 5: Comparison of parameters between two Groups

Group I -IT
Parameters Completed fast | Had broken fast | P value
(r=54) (= 53)
Mean Age
*  Dunng Study 165(x2.4) 154(=32) 0316
Mean Weight
+  Pre-Ramadan 64.4(x118) 58.5 (x152) 0206
»  Post - Ramadan 64.1(x112) 58.8 (15.0) 0.141
Mean HbAc1%
*  Pre-Ramadan B5=1T) 93(=17) 0290
+  Post - Ramadan B2=15) 01(=14) 0379
DEA
*  Pre-Ramadan
Yes 0 1
No 54 54 0322
#  Post— Ramadan
- Yes 0 3
- No 54 52 0.083
Hypoglycemia
s  Pre-Ramadan
- No 25(46.3 o) 32 (582 %)
- Mild 28(51.9 %) 22 (40.0 %) 0228
- Severe 1(1.9%) 1(1.8%)
+ Ramadan
- No 39(722%) 21(382%) 0.001
- Mild 15(27.8 %) 20(52.7 %)
- Severe 0 5(0.1%)
Hyperglycemia
=  Pre-Ramadan
No 19 (35.2%) 21(382 %)
Day 22(40.7 %) 13 (23.6 %) 0470
Night 1(1.9%) 0
Day and Night 12222 %) 21 (382 %)
No 18 (33.3 %) 12(21.8 %)
Day 13 (24.1 %) 10(18.2 %) 052
Night 8(14.8%) 10 (182 %)
Day and Night 14 (25.9 %) 23 (418 %)
DISCUSSION

Children older than 12 years, adolescents and young
people with type 1 diabetes insist to fast Ramadan, they
more prone to acute complications as hypoglycemia,
hyperglycemia and diabetic ketoacidosis especially
those with poor glycemic control. According to expert
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opinion5, patients with type 1 diabetes (type 1 DM) who
fast during Ramadan are at a very high risk to develop
adverse events. However, many studies done around
the world indicate that fasting in Ramadan is safe for
type 2 and type 1 DM patients, including adolescents
and older children, with good glycemic control who do
regular self-monitoring and are under close professional
supervision.®7-10.11

In our study showed 84.4 % of our patients complete fasting
whole Ramadan or broke fast for less than 5 days however
49.5 % of our patients complete fasting the whole Ramadan
compared with 60.6 % in a study done on 33 diabetic
adolescents during Ramadan 2012 in Dhaka, Bangladesh7
that is mean safe for diabetic children older than 12 years,
adolescents and young people with type 1 diabetes to fast,
provided that they should undergo pre-Ramadan assessment
and receive appropriate education and have a close follow up
during Ramadan.

Weight before and after Ramadan has no significant change in
our study with P value 0.96 which is going with the AlAlwan,
A.A. Banyan study with P value 0.1526 and EPIDIAR study which
shows unchanged weight in 62.5% of type 1 diabetes patients."

Changes in mean Hb AlC before and after Ramadan
showed no significant statistical difference, with P value 0.26
compared with P value 1.000 in AlAlwan, A.A. Banyan study.®

In our study 45 % developed hypoglycemia compared
with 10% in Dhaka, Bangladesh study.” In other study,
eight patients (61.5%) on basalbolus regimen and 4
(44.0%) on conventional insulin broke their fast on at
least one occasion because of hypoglycemia.® Whereas
our results showed all patients on basalbolus regimen
(MDI-FIR) have severe hypoglycemia was only 4.6 % in
comparison with 9 % in EPIDIAR study.'” DKA occurred
in 2.8 % of our patients compared with 0 % in AlAlwan,
A.A. Banyan6 study and Dhaka, Bangladesh’this can be
explained by number of patients in this study is more than
the other studies. In about quarter of patients developed
hypoglycemia in fasting group (group I), all of them
were mild attacks with no severe attacks compared with
about half of patients developed mild attacks and some
patients developed severe hypoglycemic attacks in those
who broke their fast (group II), this is supported by results
in Dhaka, Bangladesh study; 10.0% patients developed
hypoglycemia in fasting group compared with 33.3% of
patients who broke the fast.”

However if we discuss more we found hypoglycemia (in
group I) higher before Ramadan about half of patients had
mild attacks and some had severe attacks while during
Ramadan only quarter of them in this group developed mild
hypoglycemic attacks, and no one had severe attack; the
explanation is most probably because this group had better
control and followed our instructions for Ramadan fasting.
On the other hand, (group II) suffered more hypoglycemic
attacks in Ramadan; this explained by those patients had
higher mean Hb A1C and less diabetes control. In our
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study DKA reported only in minority of patients who all
of them from (group II) who broke their fast in comparison
with Dhaka, Bangladesh study none had DKA in both
groups.’ The mean hemoglobin A1C value was not change
for (group I) pre Ramadan and post Ramadan as well
as (Group II), however mean HbA1C value if compared
between two group ,it is very clear that (group I) had lower
values that indicates better glycemic control for this group;
which supported with Dhaka, Bangladesh study. ’

CONCLUSION

Children and adolescents older than 12 years and young
people with type one diabetes on basal bolus regimen can
fast safely during Ramadan provided they have proper
education and more glycemic control before Ramadan.
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