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Aim: During the COVID-19 pandemic, access to health care was affected by the lockdown 
period. To overcome this situation, telemedicine is an alternative to conventional follow-up 
for patients with diabetes during the fasting month of Ramadan. The aim of this study is to 
compare the effectiveness of telemedicine consultation of diabetic patients during Ramadan 
compared with conventional follow-up.
Methods: This comparative cross-sectional study conducted in the Sheikh Khalifa Ibn Zaid 
Hospital of Casablanca, Morocco, included diabetic patients followed up by conventional 
consultation in 2019 Ramadan and by telemedicine in 2020 Ramadan. For each patient and 
in both Ramadans (2019 and 2020), we have conducted a pre-Ramadan assessment, screen
ing for acute diabetic complications during Ramadan and an evaluation of weight and 
glycated hemoglobin of patients, after Ramadan. We compared the occurrence of acute 
complications and the variation of metabolic parameters of patients in Ramadan 2020 with 
their results in Ramadan 2019.
Results: In this study, we included 61 patients. In Ramadan 2020, compared with Ramadan 
2019, there was no significant difference in terms of hypoglycemia (18.03% versus 32.78%, 
p = 0.09), minor hyperglycemia (13.1% versus 11.47%, p = 0.35) and major hyperglycemia 
or ketoacidosis (3.27% versus 6.55%, p = 0.19). Fasting was interrupted in 8.19% versus 
11.47% (p = 0.012). There were no significant variations of weight (+0.62 versus −0.77; p = 
0.09). In term of variation of glycated hemoglobin, there was a significant different between 
Ramadan 2020 and Ramadan 2019 (−0.36 versus −0.61 in 2019, p<0.05).
Conclusion: Despite comparable results in terms of weight change and hypoglycemia, our 
study showed that telemedicine follow-up in patients with diabetes during Ramadan did not 
provide as effective glycemic control as conventional monitoring.
Keywords: Ramadan, diabetes, COVID-19, telemedicine

Introduction
Fasting during Ramadan is one of the five pillars of Islam. It consists of refraining 
from eating and drinking from sunrise to sunset. Despite exemptions for individuals 
with chronic medical conditions such as diabetes, many diabetic patients fast during 
Ramadan for cultural and faith reasons.1

The management of diabetes during the fasting month of Ramadan is 
a challenge for healthcare professionals, because of the risk of acute 
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complications associated with fasting. To minimize this 
risk, well-defined recommendations for managing dia
betes during the month of Ramadan have been 
elaborated.2 Indeed, for diabetic patients who decide to 
fast, it is recommended to perform a pre-Ramadan con
sultation, to assess the fasting related risk, to educate 
patients for diabetes self-management, and to adjust 
treatment regimen. In addition, diabetic patients who 
do not fast during the month of Ramadan are also at 
risk of unbalancing their diabetes due to changes in 
dietary habits and in meal times during this month.

The 2020 Ramadan started from April 24 and 
May 24, 2020, and it coincided with the COVID-19 
pandemic. The World Health Organization (WHO) 
declared on March 11, 2020, the 2019 coronavirus dis
ease as a global pandemic.3 To stop the spread of 
coronavirus in Morocco, authorities imposed a total 
lockdown from March 16 to June 10, 2020. This situa
tion hindered access to health care, limited face-to-face 
visits in hospitals and threatened the follow-up of dia
betic patients during Ramadan.

To overcome this situation, telemedicine appeared 
to us as a feasible and structured alternative to diabetic 
patients face to face follow-up during Ramadan in the 
context of the COVID-19 pandemic. Even though the 
use of telemedicine in the monitoring of diabetic 
patients during Ramadan has been reported in many 
studies,4,5 very few authors evaluated the effectiveness 
of telemedicine follow-up in comparison with conven
tional follow-up during Ramadan, and fewer investi
gated this aspect in the context of the COVID-19 
pandemic.

In the present study we aimed to compare the effec
tiveness of telemedicine consultation for diabetic patients 
followed-up in Cheikh Khalifa Ibn Zaid Hospital of 
Casablanca, Morocco, during Ramadan 2020 with conven
tional follow-up realized for these same patients in 2019. 
Our hypothesis is that telemedicine follow-up is as effi
cient as conventional consultation.

Materials and Methods
Study Design
This was a comparative cross-sectional study conducted in the 
Cheikh Khalifa Ibn Zaid Hospital of Casablanca, Morocco.

Study Population
In this study, we included patients with type 2 diabetes, 
from the department of endocrinology and diabetology 
of the Cheikh Khalifa Ibn Zaid Hospital of Casablanca, 
followed-up by conventional consultation in Ramadan 
2019 and by telemedicine in 2020 Ramadan.

We included patients with diabetes aged above 18 
years old already followed up during Ramadan 2019 who 
accepted to be followed up during Ramadan 2020 by 
telemedicine. We included all patients with diabetes 
whether they fast or not. Patients who did not fully com
plete the follow-up in both Ramadans were excluded in 
this study.

Data Collection
The study was conducted in three phases: the first phase (2 
weeks before Ramadan), the second phase (the second 
week of Ramadan), and the third phase (2 weeks after 
Ramadan). For 2019, the data was collected from the 
patients’ medical records, as we systematically follow-up 
all patients admitted in our department two weeks before, 
during and after Ramadan.

For each patient and in both Ramadans (2019 and 
2020), and in order to recommend or not fasting for 
patients, we conducted a first pre-Ramadan consultation 
to determine the level of risk related to fasting. Patients 
were classified into three risk categories: low to moderate 
risk, high risk and very high risk, according to the 
International guidelines for management of diabetes dur
ing Ramadan, as represented in Box 1.2,6 We also adjusted 
treatment, if necessary, for patients allowed to fast in 
Ramadan. Also in this first consultation, we provided an 
education on self-monitoring of blood glucose levels and 
what to do in cases of acute complications (hypo- or 
hyperglycemia). In addition, weight evaluation and 
a glycated hemoglobin test were performed for each 
patient. A second consultation was conducted during 
Ramadan to screen any acute diabetic complications and 
to assess the self-monitored blood glucose of patients. We 
defined acute complications as hypoglycemia (capillary 
blood glucose below 70 mg/dl), minor hyperglycemia 
(capillary blood glucose above 180 mg/dl), major hyper
glycemia (capillary blood glucose above 300 mg/dl) and 
ketoacidosis. A third consultation was performed after 
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Ramadan to evaluate the weight of patients, and their 
glycated hemoglobin.

We used tele-education and tele-consultation as defined 
by the American Society of Telemedicine.7 For this study, 
we used VisioMedica Maroc© platform for telemedicine 
consultations.

To evaluate the effectiveness of telemedicine consulta
tion, we compared the occurrence of acute diabetic com
plications, weight variation and glycemic control based on 
the variation in glycated hemoglobin (HbA1c) of patients 
in 2020 Ramadan and in 2019 Ramadan.

Statistical Analysis
For the descriptive analysis, we described continuous vari
ables as medians with interquartile ranges (IQRs) and cate
gorical variables as percentages and frequencies. The 

normality of continuous variables distribution was conducted 
using the Kolmogorov–Smirnov test. The McNemar test was 
used to examine categorical data and Student’s test for 
paired-samples was performed to compare quantitative vari
ables between Ramadan 2020 and Ramadan 2020.

The Wilcoxon test was used to analyze normally undis
tributed data. Statistical analyses were performed using 
SPSS 20.0.

All p-values were two-sided, and those < 0.05 were 
considered statistically significant.

Ethical Considerations
The study was approved by the institutional ethics board of 
Cheikh Khalifa Ibn Zaid International University Hospital. 
Data confidentiality and patient anonymity were maintained 
at all stages of the study. We deleted patient-identifying 
information before analyzing the database. Informed consent 
was obtained for all patients prior to inclusion.

Results
A total of 61 patients were included in this study. The 
median (interquartile range) age of patients was 63 (57– 
69) years, and 55.7% of patients were male. All patients 
had type 2 diabetes; 32.7% were treated with non-insulin 
antidiabetic drugs, 34.4% with insulin injections, and 
32.7% were under a combination therapy including insulin 
and oral antidiabetic drugs.

The stratification of risk related to fasting showed that 
29.5% of patients had low to moderate risk, 37.7% had 
high risk and 32.8% had a very high risk. Of the partici
pants, 41% fasted during Ramadan and 59% did not fast.

At the beginning of Ramadan 2020, the mean weight was 
79.9 kg (±13.18), with a mean body mass index of 28.37 kg/m2 

(±4.90). The mean glycated hemoglobin was 8.07% (±1.21). 
Characteristics of patients are represented in Table 1.

As shown in Table 2, in Ramadan 2020, compared with 
Ramadan 2019, there was no significant difference in terms of 
hypoglycemia (18.03% versus 32.78% in 2019, p = 0.06), 
minor hyperglycemia (13.1% versus 11.47% in 2019, p = 
0.35) and major hyperglycemia (3.27% versus 6.55% in 
2019, p = 0.19). Fasting was interrupted by 8.19% of patients 
in 2020 versus 11.47% in 2019 (p = 0.62). There was no 
significant variation in weight (+0.62 in Ramadan 2020 versus 
−0.77 in Ramadan 2019; p = 0.09). In terms of variation of 
glycated hemoglobin, there was a significant difference 
between Ramadan 2020 and Ramadan 2019 (−0.36 versus 
−0.61 in 2019, p<0.05).

Box 1 Categories of Risk in Patients with Type 2 Diabetes Who 
Fast During Ramadan, According to International Guidelines

Very high risk 
• Severe hypoglycemia within the 3 months prior to Ramadan. 

• Severe hyperglycemia with average fasting or pre-meal plasma 

glucose >16.7 mmol/L (300 mg/dL) or glycated hemoglobin (HbA1c) 
>86 mmol/mol (10%). 

• A history of recurrent hypoglycemia or hypoglycemia unawareness. 

• Diabetic ketoacidosis/hyperosmolar hyperglycemic state within the 
3 months prior to Ramadan. 

• Acute illness. 

• Performing intense physical labor. 
• Pregnancy. 

• Chronic dialysis. 

• Patients with significant dementia or cognitive deficits. 
High risk 
• Moderate hyperglycemia (average blood glucose 8.3–16.7 mmol/L 

(150–300 mg/dL) or HbA1c 64–86 mmol/mol (8–10%)). 
• Significant microvascular or macrovascular complications. 

• Living alone and treated with insulin or sulfonylureas. 

• Patients with comorbid conditions that present additional risk 
factors such as heart failure, stroke, malignancy, renal impairment. 

• Elderly i.e., >75 years of age. 

Moderate to low risk 
• People with type 2 diabetes with no complications and HbA1c <64 

mmol/mol (8%) treated with lifestyle intervention, metformin, 

thiazolidinedione (TZD), incretin-based therapies, sodium-glucose 
cotransporter-2 inhibitors and/or short-acting insulin secretagogues. 

• People with type 2 diabetes with no complications and HbA1c <53 

mmol/mol (7%) treated with lifestyle intervention, metformin, TZD 
and/or incretin-based therapies.

Note: Adapted from Ibrahim M, Davies MJ, Ahmad E, et al. Recommendations for 
management of diabetes during Ramadan: update 2020, applying the principles of the 
ADA/EASD consensus. BMJ Open Diab Res Care. 2020;8(1):e001248. doi:10.1136/ 
bmjdrc-2020-001248.2
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Discussion
Diabetes management during the month of Ramadan 
requires close follow-up and dynamic therapeutic adjust
ment to prevent acute diabetes-related complications. The 

main complications related to fasting in patients with 
diabetes are hyperglycemia, ketoacidosis, hypoglycemia, 
and dehydration, which increases the risk of thrombosis.8 

Indeed, the EPIDIAR study demonstrated that the risk of 
hypoglycemia is 4.7-fold higher for patients with type 1 
diabetes, and 7.5-fold higher for type 2 diabetes mellitus 
patients during Ramadan. The CREED study also showed 
a higher incidence of hypoglycemia during Ramadan.8 

Therefore, international guidelines recommend starting 
a pre-Ramadan assessment 4–8 weeks before Ramadan 
with the objective of stratifying the risk related to fasting, 
adjusting treatment and educating patients to prevent 
hypoglycemia, hyperglycemia, and weight gain.2,9 In addi
tion, due to changes in meal schedules and eating habits, 
acute diabetic complications such as hypoglycemia and 
hyperglycemia may occur even if patients do not fast. 
Therefore, these patients should be followed up closely 
during the month of Ramadan.

The context of 2020 Ramadan is particular due to the 
COVID-19 pandemic. Governments imposed a lockdown 
period to stop the spread of the new coronavirus. 
Individuals with co-morbidities such as diabetes were 
advised to adhere to confinement drastically. Indeed, dia
betes mellitus has been associated with severity and death 
in patients with COVID-19. The incidence of diabetes was 
higher in non-survivor patients than in survivor patients 
(31% versus 14%).10 Also, the incidence of diabetes in the 
intensive care unit (ICU) patients was twofold higher than 
non-ICU patients.11

Ramadan 2020 came between April 24 and May 24, 2020 
and coincided with the lockdown period in Morocco. During 
this period, access to health care was limited, which threa
tened the follow-up of patients with diabetes during 
Ramadan. To overcome this situation, telemedicine models 
are emerging as an alternative to traditional consultation.

Indeed, the use of telemedicine for the follow-up of 
patients with diabetes is widely studied.7 Several authors 
have demonstrated its effectiveness in improving diabetes 
patient care. A meta-analysis of 35 randomized controlled 
trials of telemedicine from China for patients with diabetes 
showed a reduction of 0.37% in HbA1c in telemedicine 
groups compared with conventional follow-up controls.12 

In another meta-analysis of 42 randomized controlled 
trials, the mean reduction in HbA1c was significantly 
higher in the telemedicine groups compared with usual 
care in managing diabetes, especially type 2 diabetes.13 

Furthermore, some authors have been interested in tele
medicine applied to the follow-up of diabetics during the 

Table 1 Characteristics of the Study Population (N = 61)

Median (IQR) or n (%)

Demographics

Age, years median (IQR) 63 (57–69)

Gender

Male 34 (55.7)

Female 27(44.3)

Diabetes Medication

Non-insulin anti-diabetic 20(32.78)
Insulin therapy 21(34.42)

Combination therapy 20 (32.78)

Risk Stratification

Low to Moderate 38 (29.5)
High 19 (37.7)

Very High 18 (32.8)

Fasting Status

Fasting 25 (41)
Not Fasting 36 (59)

Anthropometric Characteristics

Weight (kg) 79.9(13.18)

BMI (kg/m2) 28.37(4.90)
HbA1c (%) 8.07(1.21)

Abbreviations: BMI, body Mass Index; HbA1c, glycated hemoglobin.

Table 2 Comparison of the Occurrence of Acute 
Complications, Fasting Interruption and Variations of Glycated 
Hemoglobin and Weight in Ramadan 2019 with Ramadan 2020

Ramadan 
2019 N(%)

Ramadan 
2020 N(%)

P values

Major hyperglycemia 

or ketoacidosis

4(6.55) 3(4.91) 0.19

Minor hyperglycemia 7(11.47) 8(13.1) 0.35

Hypoglycemia 20(32.78) 11(18.03) 0.06

Interruption of fasting 7(11.47) 5(8.19) 0.62

Variation of HbA1c 

(%)

−0.61 −0.36 0.001

Variation of weight 

(kg)

−0.77 +0.62 0.09
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month of Ramadan. Ulhaque et al. have trialled pre- 
Ramadan diabetes education and treatment adjustment by 
using a station-based, 24-hour helpline service during the 
holy month of Ramadan. This study showed a significant 
decrease of glycated hemoglobin after Ramadan in type 2 
patients with diabetes.14

Our study showed that telemedicine follow-up of dia
betic patients during Ramadan did not achieve better gly
cemic control than conventional follow-up (variations of 
glycated hemoglobin in 2019 were –0.61% versus −0.36% 
in 2020). This could be explained by the COVID context 
of our study. Confounding factors related to the pandemic 
and confinement context, such as a lack in physical activ
ity and changes in eating behaviors during lockdown, 
could explain our findings. Indeed, many studies have 
demonstrated the impact of confinement on glycemic con
trol of patients with diabetes. An Indian study showed an 
increase in blood glucose levels during the 3 first weeks of 
lockdown, 39.16% of patients developed hyperglycemia 
and required adjustment of treatment.15 In our study, 
there was no significant difference in terms of weight 
change, however, it should be noted that patients gained 
weight in 2020 (+0.62), while they lost weight in 2019. 
This could be related to the confinement context.

Additionally, our study showed, that hypoglycemia was 
less prevalent in the telemedicine follow-up group 
(18.03% versus 32.78%), but there was no significant 
difference (p = 0.06). Lee et al. determined the impact of 
a blood glucose telemonitoring program in type 2 diabetes 
mellitus patients fasting during Ramadan compared with 
the conventional self-monitoring method.4 The number of 
participants reporting hypoglycemia was significantly 
lower in the telemonitoring group [Odds ratio (OR): 
0.186, 95% confidence interval: 0.04–0.936; p = 0.04].

Our study has some limitations. First, is the relatively 
small number of patients included in the study. Second, we 
did not collect some factors that may influence glycemic 
control. Third, this was a single-centre study; further multi
centre studies should be conducted to validate our results. 
However, our study has many strengths. This is the first study 
that has investigated the effectiveness of telemedicine fol
low-up in the context of the COVID-19 pandemic compared 
with a non-COVID situation. Second, we were able to make 
the comparison in the same patient sample in two Ramadans.

Conclusion
The management of diabetes during Ramadan in the 
COVID-19 pandemic context is an unprecedented 

situation. Our study showed that telemedicine follow-up 
of patients with diabetes during the month of Ramadan in 
the lockdown context, is not as effective as conventional 
follow-up in terms of glycemic control. However, teleme
dicine can be a supplement to conventional care during 
Ramadan, at least for monitoring weight and acute com
plications such as hypoglycemia. These results should be 
confirmed in a larger, multicenter study.
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