5&!:!5395@&

Research Article
Series of Endocrinology, Diabetes and Metabolism Vol 4 Iss 2

Impact of Ramadan Fasting on Metabolic Control in Children and
Adolescents with Type 1 Diabetes in Tabuk City, Saudi Arabia

Albishi LAY, Alamri NA? and Ahmed NF®

Pediatric Department, Faculty of Medicine, University of Tabuk, Tabuk, Saudi Arabia

2Dietician Service, Neem Medical Complex, Tabuk, Saudi Arabia

3Consultant of Pediatrics, Endocrine, King Fahd Specialized Hospital, Tabuk, Saudi Arabia

“Correspondence: Laila Ahmed Albishi, Pediatric Department, Faculty of Medicine, University of Tabuk, Tabuk,
Saudi Arabia

Received on 29 April 2022; Accepted on 08 June 2022; Published on 20 June 2022
Copyright © 2022 Albishi LA, et al. This is an open access article and is distributed under the Creative Commons

Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

Abstract

Aim/Hypothesis: Children and adolescents with type 1 diabetes mellitus are often motivated to
fast during Ramadan despite the challenges and multiple risks. This study aimed to demonstrate
the impact of fasting during Ramadan on metabolic control in children and adolescents with
type 1 diabetes mellitus in Tabuk city.

Methods: This prospective cross-sectional study enrolled children and adolescents aged 11-18
years with type 1 diabetes mellitus who chose to fast during Ramadan 1442/2021
(Hijri/Georgian year, 30 days). The study consisted of three stages: assessment and planning
before Ramadan, daily advice and communication during Ramadan, and assessment one month
after Ramadan. Details about weight, insulin dose, HbA1c, home glucose records, and type of
glucose monitoring (GM) were recorded.

Results: Among 26 patients, 65% were female (35% male); 69% completed Ramadan fasting
(fasting group) and 31% did not (broke-fasting group). In the fasting group, 88.9% used flash
GM, whereas in the broke-fasting group, 11.1% used self-GM. The home glucose records before
Iftar (sunset) were significantly different between the fasting and broke-fasting groups (p <
0.01).

Conclusion: Fasting during Ramadan in children and adolescents with type 1 diabetes mellitus
is possible. Pre-Ramadan management of type 1 diabetes mellitus has a significant impact on
glucose control; however, large-scale population-based studies across the country are required
to further validate these results.
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Introduction

Ramadan fasting is the fourth pillar of Islam and is obligatory for all healthy adults and adolescents. Islamic societies
around the world have rituals and customs that are distinct from one another. Families and their caretakers start fasting
from early dawn (Suhor) until sunset (Iftar), during which no eating or drinking is allowed. Islam has exempted several
groups from fasting; however, many children and adolescents with diabetes wish to fast for the month of Ramadan,
even without their physician’s permission. This attitude may be attributed to the desire to improve the feeling of self-
reliance despite being having an illness and to help eliminate the sense of being physiologically different from others
in the community [1].

Subsequently, pediatricians in several healthcare centers agree that adolescents may fast if they have good glycemic
control, hypoglycemia symptom awareness, and frequent home glucose monitoring (GM) during the fast [2].

Children and adolescents with diabetes may be at risk of developing acute diabetes complications such as diabetic
ketoacidosis and acute hypoglycemic attacks if medical advice is not followed. Therefore, it is wise to set up a protocol
based on clinical and laboratory data that allow for safe and reasonable fasting during Ramadan and ensure close
follow-up. Unfortunately, data in this aspect is limited, perhaps owing to the reluctance of families to allow their
children to engage in such studies.

With regard to type 1 diabetes mellitus, Ramadan fasting constitutes a considerable risk for acute complications [3, 4]
and is generally not advised based on studies on adults with type 1 diabetes mellitus, which categorizes them as a
high-risk group for developing severe complications [5, 6].

The lack of pre-Ramadan assessment and intensive diabetes education programs are major obstacles to safe Ramadan
fasting in patients with type 1 diabetes mellitus [7]. Therefore, this study aimed to demonstrate the impact of fasting
during Ramadan on metabolic control in children and adolescents with type 1 diabetes mellitus in Tabuk city.

Methods

This was a prospective, cross-sectional study that enrolled children and adolescents aged 11-18 years with type 1
diabetes mellitus on multiple-dose daily insulin (basal-bolus) regimens, who choose to fast during Ramadan
1442/2021 (30 days). The exclusion criteria were diabetic ketoacidosis or episodes of hypoglycemia in the previous
three months, HbA. of more than 11, and associated autoimmune or other chronic diseases.

The first stage involved assessments and planning the fast three months before Ramadan. The patients received pre-
Ramadan intensive education in the Diabetes Clinic at King Fahad Specialist Hospital in Tabuk city from a
multidisciplinary team, including a pediatric endocrinologist, consultant pediatrician, diabetes educator nurse, and
clinical dietitian, which included full pre-Ramadan intensive education, emphasizing how fasting affects diabetes; the
insulin regimens also were identified and adjusted. Instructions on the frequency of home GM, diet, and physical
exercise were also provided. Evaluation of medical history included demographic data, weight, duration of diabetes,
type of home monitor, and total insulin dose per day.

The second stage of the study was during Ramadan and included daily call-free communication and follow-up advice
through a social media application (Telegram), involving diet advice, insulin dose adjustment, and answering any
queries via the same multidisciplinary team; pre-Iftar and pre-Suhor home GM monitoring values were obtained. In
addition, patients who broke fasting were examined. The final stage assessed patients one month after Ramadan in the
clinic, including weight, insulin dose, HbA1, home GM records, and type of home GM.

Ethical approval for this study was granted by the Ethics Committee of the Ministry of Health Administration at Tabuk
city. The approval included the research protocol data, collection of informed consent forms from participants, and
the final report submitted at the end of the study. The reported investigations were conducted in accordance with the
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principles of the Declaration of Helsinki as revised in 2008. All patients or their parents/guardians provided written
informed consent.

Statistical analysis

This study investigated the potential differences between the fasting and broke-fasting groups. We used non-
parametric tests, such as the Wilcoxon signed-rank test for numerical variables and Fisher's exact test for categorical
variables.

The measure of the variability of the numerical variables was reported as mean + standard deviation. Categorical
variables are reported as percentages (frequencies). Statistical significance was set at p < 0.05, and R software was
used for all statistical analyses (R Foundation for Statistical Computing, Vienna, Austria).

Results

In total, 26 participants were examined of which 17 were female (fasting, n = 5; broke-fasting, n = 12) and nine were
male (fasting, n = 3; broke-fasting, n = 6). The mean age of participants who completed fasting was 13.25 + 1.98
years, while that of those who broke-fasting was 13.39 + 1.82 years. The mean history of diabetes duration was 6.500
+ 3.423 years for the fasting group and 7.444 + 3.823 years for the broke-fasting group.

In the broke-fasting group, two participants (25.0%) used a flash-GM type of home monitor, while six participants
(75.0%) used capillary fingertip pricks (self-GM). In the fasting group, 16 participants (88.9%) used a flash-GM type
of home monitor, while two participants (11.1%) used self-GM. This difference in the type of home monitor used was
statistically significant (p < 0.01) (Figure 1).
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Figure 1: The difference in the type of home monitor in both groups. GM: glucose monitoring.

The home GM records before Iftar were significantly different (p < 0.01) between the broke-fasting and fasting groups
(Table 1 and Figure 2). There were no statistically significant differences in weight, HbA., and total insulin use per
day for the periods before and at the end of Ramadan between the two groups (Table 2 and 3).

vVariables argkg)-fastmg group I(:nas:tlfg) group P_value
Sex 1.000
- female 5 (62.500%) 12 (66.667%)

- male 3 (37.500%) 6 (33.333%)

Age 13.250 + 1.982 13.389 + 1.819 0.863
Duration of diabetes 6.500 + 3.423 7.444 + 3.823 0.555
Type of home monitor 0.003
- Flash-GM 2 (25.000%) 16 (88.889%)

- Self-GM 6 (75.000%) 2 (11.111%)

Gl records before Iftar” 195.750 + 28.308 127.722 + 26.232 0.000
Gl records before Suhor™ 161.750 + 45.813 147.389 + 28.560 0.337

Table 1: Patient characteristics stratified by group. Numerical variables are represented as mean + standard deviation. Categorical variables are
presented as n (%); statistical significance was set at p < 0.05. GI: glucose; GM: glucose monitoring. *Iftar: sunset, ““Suhor: early dawn.
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Figure 2: The glucose records before Iftar (sunset) between the broke-fasting group and fasting group.
Variable Period Br_oke-fastlng group Fa_stlng group P_value
(n=8) (n=18)
Weight (kg) Before Ramadan 47.375 £ 9.694 43.222 £ 9.638 0.321
ght kg End of Ramadan | 46.875 + 9.448 42.944 £ 9.415 0.336
Before Ramadan 9.688 + 1.223 9.294 + 1.156 0.439
HbA:c (%)
End of Ramadan 9.512 £ 1.405 9.222 £0.980 0.548
Total insulin/day Before Ramadan 51.500 + 11.006 48.889 £ 12.755 0.621
IU/day End of Ramadan 49.750 + 14.290 49.667 + 13.043 0.988

Table 2: Comparison of weight, HbA;, and total insulin use per day before and at the end of Ramadan between groups. Numerical variables are
presented as mean + standard deviation; categorical variables are presented as n (%). Statistical significance was set at p < 0.05.

Variable Br_oke-fasting group Fas_ting group P_value
(n=8) (n=8)

Weight (kg) 0.5+0.93 0.28 £0.46 0.457

HbA:: (%) 0.18 £ 0.36 0.07+041 0.597

Total insulin/day | 1.75 £ 7.52 -0.78 £1.48 0.61

Table 3: Differences in weight, HbA,., and total insulin use per day before and at the end of Ramadan between groups. Numerical variables are
presented as mean + standard deviation; categorical variables are presented as n (%). Statistical significance was set at p < 0.05.

Discussion

This study demonstrated that safe Ramadan fasting is possible in children and adolescents with type 1 diabetes mellitus
if a comprehensive pre-Ramadan management plan—including focused education, insulin regimen adjustments, and
frequent GM is ensured. Overall, 69% of the total sample population completed the fasting, which is similar to small-
based population studies indicating that Ramadan fasting is a safe practice for children and adolescents with type 1
diabetes mellitus [4, 8]. Of note, there was a significant gender difference with a female predominance in the two
groups however data in this aspect showed diversities and all of which were of small size sample [2, 9, 10].
Nevertheless, Ramadan fasting is still considered a risk factor for developing acute complications such as diabetic
ketoacidosis and hypoglycemia, particularly in conditions of unplanned fasting [10]. The diverse observations among
studies in this regard are interesting; some studies conclude that Ramadan fasting is too high a risk in patients with
type 1 diabetes mellitus, advising against fasting, while others conclude that safe fasting is possible whenever pre-
Ramadan management occurs [5, 6, 11].

Additionally, this study focused on the type of home GM and its effects on completing fasting during Ramadan. The
main types of home GM are capillary fingertip pricks (self-GM) or self-monitoring of blood glucose, interstitial GM
(flash-GM) and continuous GM (CGM). Our results demonstrated a significant difference (p < 0.003) between
subjects who used flash-GM and those who used self-GM. This is the first study to examine the effect of home GM
on Ramadan fasting. Interestingly, flash-GM was first evaluated as an ambulatory glucose measure during Ramadan
fasting, and has been reported to provide minimally invasive yet comprehensive insight into blood glucose levels [12].
Another study reported that GM using flash-GM in children and adolescents with type 1 diabetes mellitus showed no
incidence of severe hypoglycemia [13]. Furthermore, flash-GM was found to be of great value for detecting
hypoglycemia in adolescents with type 1 diabetes mellitus and supported the recommendation of reducing the basal
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insulin dose during Ramadan to reduce the severity and duration of hypoglycemia [14]. Still, one study found that
continuous GM demonstrated no difference in the mean glucose readings, or duration of hypoglycemia,
hyperglycemia, and severe hyperglycemia, between the Ramadan and non-Ramadan periods; they concluded that
adolescents with type 1 diabetes mellitus have varying glucose fluctuations during Ramadan [15].

Our study demonstrated significant pre-Iftar and pre-Suhor differences, between the two groups, with reference to
home GM. A near optimal glucose level was observed just before ending the fast, followed by a glucose surge that
lasted till dawn; this was subsequently adjusted while fasting. To the best of our knowledge, no previous studies have
compared these two vital times points. A previous study evaluated the average glucose levels during the fasting vs.
non-fasting periods, observing significantly lower glucose levels during the fasting period than during the non-fasting
period; it was concluded that intermittent fasting could be safe for patients with type 1 diabetes [16]. In another study,
theoretical evidence was found based on improvements in insulin sensitivity and a reduction in cardiovascular disease,
that intermittent fasting stabilizes blood glucose levels [17].

The high pre-Suhor glucose levels reported may be due to a variety of reasons, the most noted of which, is the
complexity in the pattern of carbohydrate consumption and utilization in this month. Despite no symptomatic hypo-
or hyperglycemia episodes being reported among patients, blood glucose variabilities exist both at the end of and just
before fasting. Another contributing factor is the change in lifestyle during Ramadan such as sleep patterns and
physical activity.

No significant differences were observed regarding the HbA1. level and total insulin per day before and at the end of
Ramadan between the two groups, which is consistent with similar studies [18, 19]. Moreover, the participants in both
groups showed no significant difference regarding weight measurements before and at the end of Ramadan, similar to
previous studies [20, 21].

Of note, as all guidelines recommended that diabetic patients should have an intensive counseling and education
focusing on the need to modify medication dose and insulin timing, dietary habits, physical activity, and self-
monitoring of blood sugar to reduce the risk of acute diabetic complications [22], our educational program impacted
positively the success of fasting and even provide a safe broke-fasting for those who could not cope with fasting.

Although this was a prospective study, it has some limitations, mainly the small number of patients with type 1 diabetes
mellitus that were included and use of data from a single center. Additionally, we focused on limited outcome
measures that may be affected by other potential confounders, such as diet and physical exercise. Finally, a single
measurement during the fasting month may not be enough to reflect the real impact on diabetic control, as the month
of Ramadan consists of many new lifestyle experiences that require time to understand and practice.

Further, randomized clinical trials are needed to clearly define the impact of fasting on the quality of life and glycemic
control. Moreover, additional research is needed with respect to fasting management plans that consider different
communities and lifestyle factors during Ramadan, including dietary habits, physical activities, school demands, and
the season of the year during which Ramadan falls.

Conclusion

Children and adolescents with type 1 diabetes mellitus could feasibly fast during Ramadan, provided that an intensive
outpatient management program is followed. Close follow-up and frequent home monitoring are essential for
successful Ramadan fasting. The type of home GM may impact fasting; however, to expand the knowledge concerning
the management strategies of Ramadan fasting, larger population-based research is needed. Furthermore, high-quality
studies on this subject should be given priority in Muslim-majority countries to develop a standard of care management
for children and adolescents with diabetes during the month of Ramadan.
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