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1. INTRODUCTION

Fasting during the holy month of Ramadan is mandatory for 
all healthy adult Muslims as it is one of the five pillars of Islam. 
Muslims abstain from taking any oral intake or medication during 
fasting from dawn to dusk [1].

Prevalence of diabetes in adults is high around the world and 
was estimated to be 8.4% in 2017 and predicted to rise to 9.9% in 
2045 [2]. Kingdom of Saudi Arabia is among the 10 countries that 
have the highest projection for the prevalence of diabetes in 2011 
(16.2%) and 2030 (20.8%) [3]. According to the recent records of 
the Ministry of Health, 4660 patients with diabetes attended the 
family and medical clinics across Saudi Arabia in 2015 [4].

Around 50 million people with diabetes fast annually during the 
month of Ramadan if their diabetes is not complicated [5]. Several 
studies have been performed to monitor the change in lipid profile 
among diabetic patients during Ramadan and the results have been 
compared with the samples taken before or/and after Ramadan [3]. 
Some of the studies reported the importance of the level of knowl-
edge and practice of diabetic patients to control diabetes during 

Ramadan as well as how to manage diet and dietary habits during 
Ramadan [6].

All people with diabetes must make some changes in their dietary 
habits, daily activities, and drugs adjustments during Ramadan 
to avoid any potential adverse effects of fasting. Data showed that 
improvement of knowledge and practice in the diabetic patient was 
reflected positively on short-term body weight, glycemic control, 
and lipid profile [7].

A diabetic patient who wishes to fast should be counselled properly 
to maintain normal levels of blood glucose. Active glucose moni-
toring is very essential in the documentation of hyperglycemia and 
hypoglycemia during fasting. Moreover, one of the cornerstones of 
healthy fasting is to use a balanced diet, the consumption of a large 
amount of food rich in fats and carbohydrates should be avoided in 
Ramadan by diabetic patients [8].

The health-related impacts of fasting during Ramadan are still not 
fully understood and literature regarding the physiological changes 
of Ramadan is very limited. However, fasting during Ramadan 
causes many metabolic, biochemical, physiological, and spiritual 
changes. Ramadan fasting reduces the waist circumference, body 
fat, body mass index, blood glucose, blood cholesterol, low density 
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A B S T R AC T
The aim of the present study was to investigate the impact of knowledge and practice on the fasting blood glucose of diabetic 
patients during the month of Ramadan. The simple random sampling technique was used to calculate sample size and the 
computed sample size was 112. Participants were recruited from the diabetic outpatient clinics at King Fahad Hospital of the 
University, Dammam, Saudi Arabia. The participants included male and female adults with either type 1 or 2 diabetes, aged 
15–70 years. Children, pregnant women, and those who were unable to complete at least 3 weeks of fasting during the study 
period were excluded from the study. Fasting blood glucose reading of the participants was extracted during Ramadan and in 
Shawwal (after 30 days) and a first-visit questionnaire related to the knowledge and practice was provided to them. Statistical 
Package for Social Sciences (version 22) was used for data entry and analysis. A two way ANOVA test, two independent sample 
t-tests and Chi-square test were used to compare between the groups. A p-value at 0.05 was considered statistically significant. 
The study found that fasting blood glucose of a participant during the holy month of Ramadan (144.2) was statistically significant 
with p-value 0.0003 as compared with after Ramadan (178.5). Moreover, it was found that as the level of knowledge (poor, 
average, good) improved, the fasting blood glucose goes down with p-values 0.036 and 0.037. Our results revealed that fasting 
during Ramadan significantly decreases blood glucose. The overall level of knowledge and practice concerning diabetes among 
the participants studied during the month Ramadan is average.
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lipoprotein cholesterol, very low density lipoprotein cholesterol, 
triglycerides, systolic and diastolic blood pressure, and anxiety 
levels [9].

A few hours after fasting, the blood glucose slightly decreases to 
60 mg/dl from 70 mg/dl leading to stimulation of liver gluconeo-
genesis because of a rise in sympathetic and glucagon hormone 
activities [10], which reflects positively in the glycemic control in 
diabetic patients but most of the diabetic patients showed varia-
tions of fasting blood glucose due to difference in their knowledge 
and practice [11].

There are limited papers regarding the impact of knowledge and 
practice on blood parameters among diabetic patients during the 
month of Ramadan. Thus, this study was designed to study the 
effect of knowledge and practice on fasting blood glucose of dia-
betic patients.

2. MATERIALS AND METHODS

This prospective cohort study was conducted at King Fahad 
Hospital, Dammam, Saudi Arabia. The study period was from May 
to September 2017. Ethical approval for the study was obtained 
through the Ethical Review Board of Imam Abdulrahman Bin 
Faisal University (IRB 2017-01-099). Patients who visited the dia-
betic clinics at King Fahad Hospital of the University were par-
ticipants of the study. The participants included male and female 
adults with either type 1 or 2 diabetes, aged 15–70 years. Diabetics 
younger than 15 years were excluded from the study as children 
and pregnant women have a different risk profile and do not nor-
mally fast. Patients with intercurrent illness requiring admission 
to hospital along with those who were unable to complete at least 
three weeks of fasting during the study period were excluded from 
the study.

The simple random sampling technique was used to calculate 
sample size and the computed sample size was 112. Consent was 
taken from those who agreed to participate.

While patients were visiting diabetic clinics during Ramadan 
(during fasting hours) they were requested to provide the blood 
sample. Patients were sent to the King Fahad hospital laboratory 
for blood extraction. They were also requested to come again to 
the laboratory to give another sample during Shawwal (next month 
after Ramadan). Hence, the second blood sample collection was 
done during the month of Shawwal, which blood was taken by lab-
oratory assistants.

Questionnaires were provided to the patients during their visit 
to the doctor during Ramadan and the purpose of the study was 
explained as well. Patients were requested to give their feedback 
during their visit so that in case of any difficulty in understanding 
any of the questions they would be solved by the attending doctor. 
The questionnaire consisted of some demographic questions, such 
as onset of disease, gender, family history, marital status and so on, 
followed by the questions related to knowledge and practice about 
how do their fast during the holy month of Ramadan.

Patients’ knowledge score was assessed using eight questions related 
to following topics: patients with diabetes should never fast, taking 
insulin injection during fasting breaks the fast, Sahur (Predawn 

meal) can be skipped during Ramadan, checking blood glucose 
levels during Ramadan is prohibited, physical activity should be 
avoided during fasting, polyurea is one of the symptoms of hypo-
glycemia, polydipsia is one of symptoms of hyperglycemia, and 
optimum blood glucose level during fasting. The level of knowl-
edge was categorized into three categories as: if up to three correct 
answers the level of knowledge was considered as poor; for four to 
six correct answers the knowledge was considered as average; and 
for more than six correct answers the level of knowledge was good.

Patients’ practice score was assessed using the following five ques-
tions: whether the patients change medication schedule based on 
the doctor’s advice; reduce the frequency of medication; make sure 
to take Sahur (predawn meal); take sweet food on breaking fast; 
and take supper. The practice was considered as poor for one cor-
rect answer, average of two to three correct answers, and good for 
more than three correct answers. These questions were taken from 
a previously published article [12]. Questions were translated into 
Arabic by a native Arabic language speaker following which those 
translated questions were back translated into English by another 
person who also had Arabic as a native language and sound knowl-
edge of English to ensure that the questions were carrying the same 
meaning in both English and Arabic versions. Hence, the study 
participants had both options, i.e., if they were comfortable with 
Arabic, they were provided the Arabic questionnaire and vice versa.

Statistical Package for Social Sciences (SPSS version 22, SPSS 
Inc, Chicago, IL, USA) was used for data entry and analysis. 
Demographic data of the patients were presented in the form of 
tables and graphs. Two-way ANOVA was used to test the differ-
ence in blood glucose level with gender and knowledge and prac-
tice scores of the participants. Two independent sample t-tests were 
used to compare average blood glucose during and after the holy 
month of Ramadan with the different levels of knowledge and prac-
tice. Chi-square test was used to study the relationship between 
gender, family history, and levels of knowledge and practice.

3. RESULTS

The total number of patients who agreed to participate and fill 
the questionnaire was 159. However, 135 out of 159 gave a blood 
sample during their Ramadan visit. Of these 135 patients (who 
provided a sample during Ramadan), 112 came for the follow-up 
visit after Ramadan. Hence, 112 patients were finally included in 
the study out of 159 patients and the participation rate was 70.4%. 
There were 54 males and 58 females who participated in the study. 
On average, a patient diagnosed with diabetics 11.4 (±7.37) years 
ago. Almost 42% of the patients were taking only oral hypoglyce-
mic agent as a diabetic treatment, 39% were using insulin, 13.4% 
were using both tablet and insulin, and 5.6% were not taking any 
medicine at all. When patients were asked about family history of 
diabetes, 85 replied positively and 27 responded negatively.

Average fasting blood glucose of a participant during the holy 
month of Ramadan was 144.2 ± 62.1 (range: 50–510) and aver-
age blood glucose after the holy month of Ramadan was found to 
be 178.5 ± 76.7 (range: 80–490). Increase in blood glucose level 
after the holy month of Ramadan was statistically significant with 
p-value 0.0003 as shown in Figure 1.
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Those who had accurate knowledge regarding “Sahur (Predawn 
meal) can be skipped during Ramadan” (p = 0.024*), “Checking 
blood glucose levels during fasting is prohibited” (p = 0.027), and 
“physical activity should be avoided during fasting” (p = 0.014) had 
significantly less blood glucose level (Table 1).

Patients who changed the medicine as per doctor’s advice had sig-
nificantly lower average blood glucose (p = 0.006) than the compar-
ison group (Table 2).

Interestingly, it was observed that as the level of knowledge and 
practice improved, the fasting blood glucose was going down, 
especially, when the blood glucose level was compared between the 
group of poor knowledge and other knowledge categories (average 
and good) with p-values 0.036 and 0.037, respectively. The drop in 
fasting blood glucose in contrast with the practice was not found 
statistically significant at any point (Table 3).

Furthermore, almost 70% of the patients had average knowledge 
regarding Ramadan fasting. Only 19.5% and 10.5% had good and 
poor knowledge, respectively. About practice, 47.8% had average 
practice level, 31% and 21.2% were having poor and good levels, 
respectively (Table 4).

Some of the patients (23.2%), who had a family history of diabe-
tes, had good knowledge about how to fast during the holy month 
of Ramadan. Patients with a family history of diabetes had signifi-
cantly better knowledge compared with those who did not have 
a family history (p = 0.028). Furthermore, it was also found that 
those who had good knowledge were practicing better during 
Ramadan. Good and average practice during Ramadan was found 
among 23.2% and 48.9% of patients, respectively.

The majority of participants with long diabetic duration (>10 years) 
were having average (42) and good (16) knowledge. Similarly, 
 average and good practice were observed among 30 and eight 
participants, respectively (Table 4).

0

50

100

150

200

250

During Ramadan A�er Ramadan

Av
er

ag
e 

bl
oo

d 
gl

uc
os

e
m

g/
dl

*

Figure 1 | The comparison of fasting blood glucose among participants 
during and after Ramadan. *Statistically significant at 0.05 level of significance.

Table 1 | Effect of knowledge on blood glucose 

Questions

Correct Incorrect

p-value
Frequency Blood glucose  

mean (SD) Frequency Blood glucose 
mean (SD)

Patients with diabetes should never fast 24 155.7 (61.8) 89 139.9 (62.7) 0.275
Taking insulin injection during fasting breaks the fast 71 142.7 (63.8) 42 144.3 (61.1) 0.897
Sahur (predawn meal) can be skipped during Ramadan 92 136.9 (61.2) 21 171.0 (62.3) 0.024*
Checking blood glucose levels during Ramadan is prohibited 88 141.4 (65.5) 25 178.0 (46.7) 0.027*
Physical activity should be avoided during fasting 62 132.4 (49.2) 51 156.5 (74.1) 0.041*
Polyurea is one of the symptoms of hypoglycemia 64 141.1 (66.6) 49 146.2 (57.3) 0.67
Polydipsia is one of symptoms of hyperglycemia 96 145.4 (65.3) 17 131.2 (43.9) 0.391
Optimum blood glucose level during fasting 76 142.2 (66.8) 35 146.9 (54.7) 0.713
*Statistically significant at 0.05 level of significance. SD: standard deviation.

Table 2 | Effect of practice on blood glucose 

Questions

Correct Incorrect

p-value
Frequency Blood glucose 

mean (SD) Frequency Blood glucose 
mean (SD)

Change medication schedule based on the doctor’s advice 75 133.8 (47.8) 31 170.4 (86.7) 0.006*
Reduced frequency of medication 40 136.5 (57.9) 64 147.3 (65.3) 0.38
Make sure to take Sahur (predawn meal) 82 143.4 (62.3) 23 141.9 (63.2) 0.921
Take sweet food on breaking fast 16 132.7 (55.7) 90 144.2 (63.6) 0.50
Take supper 40 133.9 (40.2) 65 148.7 (72.3) 0.239
*Statistically significant at 0.05 level of significance. SD: standard deviation.

Table 3 | Fasting blood glucose related to categorized knowledge and 
practice in Ramadan 

Blood glucose Poor 
mean (SD)

Average  
mean (SD)

Good  
mean (SD)

Knowledge
 During Ramadan 159.3 (62.5) 143.15 (66.1) 135 (48.9)
 After Ramadan 217.6 (77.1) 173.9 (77.5) 169.2 (71.6)
 p-value Reference group 0.036* 0.037*
Practice
 During Ramadan 159.7 (87.4) 139.4 (46.4) 126.0 (46.7)
 After Ramadan 178.1 (71.3) 176.5 (76.8) 159.7 (58.1)
*Statistically significant at 0.05 level of significance. SD: standard deviation.
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responsibility to monitor and control their disease and ability to 
carry out Ramadan fasting. The knowledge regarding fasting in 
Ramadan for the diabetic patient was found to be satisfactory. 
The majority of participants were aware of behavioral practices, 
including adjustment of glucose-lowering medication accordingly, 
reducing the intake of sweet diets, and taking supper. Similar find-
ing was found in another cross-sectional study conducted on 243 
diabetic patients at the Hospital of Universiti Sains Malaysia [12]. 
The results indicate that knowledge and practice have a vital role 
in early detection, prevention, and any future disease development. 
Positive knowledge and practice are important for diabetic patients 
and they greatly depend on habits and cultural beliefs [22].

Our results found that having a family history of diabetes mellitus has 
a significant average level of diabetes knowledge, together with that 
knowledge those patients were practicing better. The results of this 
data set are presented for parents and siblings (i.e., first-degree rela-
tives and second-degree relatives) to define family history included 
aunts and uncles in their definition [23]. Having a positive family his-
tory with diabetes mellitus may be a good source of health informa-
tion [24]. Several studies have found that patients with a family history 
of diabetes mellitus were more aware of the disease than those without 
such a history [23,25,26]. Family history is a well-known risk factor 
for type 2 diabetes mellitus. A family history of diabetes mellitus may 
be indicative of perceived susceptibility to the disease, which would 
in turn influence one’s likelihood of behavior change [26]. Thus, a 
family history of diabetes may be a useful tool to identify individuals 
at increased risk of the disease and target behavior modifications that 
could potentially delay disease onset and improve health outcomes.

The higher knowledge and practice score observed with the longer 
duration of diabetes among our participants (>10 years) suggests 
that they could improve their knowledge and practice from expe-
rience over their long duration of the disease and other formal 
educational programs [27].

Ensuring good glycemic control during the month of Ramadan is a 
challenge for both physicians and patients [19]. It is important that 
doctors educate their patients about the changes in glucose- lowering 
medication schedule and lifestyle habits during the month of Ramadan. 
Patients should also be educated of the need to monitor their blood 
glucose on a regular basis throughout the month of Ramadan.

There are some limitations in this study. First, it was an outpatient 
hospital-based study, where diabetes mellitus-related education 
may be more readily available to participants. Second, the finding 

4. DISCUSSION

The aim of the current study was to study the effect of knowledge 
and practice on fasting blood glucose of diabetic patients attend-
ing the King Fahad Hospital of the Imam Abdulrahman Bin Faisal 
University at Eastern Province, Saudi Arabia during the holy 
month of Ramadan. The present work found a significantly lower 
average fasting blood glucose during Ramadan among the partici-
pants. This is consistent with that reported in other studies [13,14].

Interestingly, as the level of knowledge and practice in terms 
of dietary control, adjustment of glucose-lowering medication, 
checking blood glucose levels during fasting, and physical exercise 
improved the fasting blood glucose level went down.

There is no doubt that blood glucose monitoring is considered the 
‘cornerstone’ of improving glycemic control in diabetic patients 
[15]. Monitoring of blood glucose level several times a day during 
Ramadan should be part of a regular management plan for diabetic 
patients due to the new scheduling of medication, activity, and food 
during this month to achieve the appropriate adjustment to prevent 
hyperglycemia during the night or hypoglycemia risks during day-
time fasting. As reported in our results, accurate knowledge in this 
regard was found to have significant impact with glycemic control 
in Ramadan, which is similar to the findings of other studies [16,17].

Regarding the effects of physical activities in fasting diabetic 
patients, several reports have shown that light physical activities 
on a regular basis during Ramadan fasting is harmless for diabetic 
patients [18]. In the present study, a significant percentage of dia-
betic patients showed appropriate knowledge toward performing 
physical activity during Ramadan. Similarly, change medication 
schedule based on the doctor’s advice during Ramadan is also 
suggested in studies and recommendations [8,17]. In this study, 
the correct practice was followed and medication schedule was 
changed in the majority of the patients during Ramadan.

There is ample data to show that it is safe for well-controlled diabet-
ics to fast during the month of Ramadan [19–21] by which there is 
continual use of glucose in the body for various physiological func-
tions that results in a decrease in blood glucose level. Furthermore, 
the depletion of glycogen stores after prolonged fasting further 
decreases its level [21].

Most of the studied participants in our study had an average level 
of knowledge and practice during Ramadan toward their own 

Table 4 | Demographic variables in relation to knowledge and practice about Ramadan fasting 

Knowledge (%) Practice (%)

Poor Average Good Poor Average Good

Gender
 Male 7 (13) 38 (70.4) 9 (16.6) 16 (30.2) 27 (50.9) 10 (18.9)
 Female 5 (8.5) 41 (69.5) 13 (22) 19 (32.2) 27 (45.8) 13 (22)
Family history
 Yes 6 (7) 60 (69.8)* 20 (23.2) 24 (27.9) 42 (48.9) 20 (23.2)
 No 6 (22.2) 19 (70.4) 2 (7.4) 11 (40.7) 12 (44.5) 4 (18.8)
Onset (years)
 <5 5 (20) 16 (64) 4 (16) 6 (24) 13 (52) 6 (24)
 5–10 2 (10) 17 (85) 1 (5) 12 (40) 10 (33.3) 8 (26.7)
 >10 5 (7.9) 42 (66.7) 16 (25.4) 15 (28.3) 30 (56.6) 8 (15.1)
*Statistically significant at 0.05 level of significance.
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acteristics during the fasting month of Ramadan in 13 countries: 
results of the epidemiology of diabetes and Ramadan 1422/2001 
(EPIDIAR) study. Diabetes Care 2004;27;2306–11.
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control among fasting Muslims with type 2 diabetes mellitus in 
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is based on self-reported data from patients themselves and such 
data are of questionable validity.

5. CONCLUSION

The study shows a significant reduction in fasting blood glucose 
with an average level of knowledge and practice toward fasting 
in Ramadan for diabetic patients. Encouraging such behaviors 
and practice for diabetic patients during their regular visits are 
required in diabetes management. As a result, it is expected that 
this increased special attention has an impact on improving the 
glycemic control and preventing complications during Ramadan.
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