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The Impact of Fasting on Metabolic 
and Anthropometric Parameters 
in Type II Diabetic Patients: 
A Prospective Observational Study

INTRODUCTION
The majority of Iran’s population is comprised of Muslims who fast 
during the holy month of Ramadan [1,2]. Fasting during Ramadan 
is one of the obligatory duties of healthy people. Eating, drinking, 
and using oral medications is not allowed during fasting from dawn 
to sunset (when the fast is broken, also known as Iftar) [3,4]. The 
religion of Islam has exempted people with chronic and morbid 
diseases from this duty as well as when fasting is considered 
hazardous for their health [5]. However, most diabetic patients 
tend not to accept their condition and are willing to fast [6], even 
though it is not clear whether fasting is harmful or has positive 
effects on their health. A large sample study (12,914 people) in 
13 Muslim countries has shown that approximately 43% of type 
I and 79% of type II diabetic patients fast for at least 15 days 
during Ramadan with the proportion of subjects fasting for at least 
15 days ranged from 57.8% in Turkey to 89.8% in Malaysia and 
Bangladesh [7].

Fasting has a direct impact on diabetes control by effecting a 
change in lifestyle, meal intervals, type of food, and medication 
timing [3]. Insufficient metabolic control increases the risk of 
complications in diabetic patients and fasting in high-risk diabetics 
may lead to hypoglycaemia, hyperglycaemia, dehydration, or 
diabetic ketoacidosis [7,8]. New eating patterns, due to fasting, 
increases the hypoglycaemia risk, 4.7 and 7.5 times in type I 
and type II diabetic patients, respectively. It also increases the 

risk of hyperglycaemia in type II diabetes by up to five times [9]. 
On the other hand, many studies have revealed that diabetic 
patients with good glycaemic control before Ramadan had 
uncomplicated fasting [3,5,10-12]. Diabetic subjects who desire 
to fast should be well instructed regarding their physical activity, 
eating patterns, regular blood glucose monitoring, dose, and 
timing of medications.

Primary care practitioners and family physicians have an 
important role in providing information, implementing guidelines, 
and enhancing diabetic patients’ care [13]. On the other hand, 
improper fasting and not eating food at dawn, iftar, and dinner 
can worsen blood sugar control in diabetic patients after the end 
of Ramadan [14]. The effect of fasting on sugar control has been 
seen in many studies, but there are also contradictory results 
in this regard [15-18]. In this study, in addition to blood sugar, 
Authors examined the effects of fasting on anthropometric indices, 
especially the conicity indices (abdominal obesity index), which is 
currently the most valuable index for assessing abdominal obesity 
[19,20]. Because obesity and even improper distribution of fat in 
different parts of the body can be effective in controlling blood 
sugar [21,22].

The current study aimed to investigate the effect of fasting during 
Ramadan on metabolic and anthropometric parameters in type II 
diabetic patients who were consulted by family physicians and had 
good blood glucose control before Ramadan.
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ABSTRACT
Introduction: Fasting has certain effects on metabolic and 
anthropometric parameters in diabetic patients. It is therefore, 
necessary for patients to receive proper instructions about their 
physical activities, eating habits, blood glucose monitoring and 
medications.

Aim: To investigate the effects of fasting on metabolic and 
anthropometric indices in type II diabetic patients.

Materials and Methods: This prospective observational study 
was performed during Ramadan 2018. The study population 
consisted of 40 type II diabetic patients (33 females and 7 males) 
who wished to fast. They started to follow given instructions on 
their physical activity, eating habits, blood glucose monitoring, 
and medications before Ramadan. Anthropometric variables 
were measured pre and post-Ramadan. Fasting Blood/Plasma 
Glucose (FBG/FPG), Glucose 2 Hour Postprandial (2h PPG), 
glycosylated haemoglobin (HbA1c), and the lipids profile were 
assessed before and after Ramadan. FPG and 2h PPG were 

also evaluated on the fifteenth day of Ramadan. Data were 
presented as mean±SD. Paired t-test was employed and a 
p-value of <0.05 was considered statistically significant.

Results: After completion of the study, anthropometric variables 
of patients, including weight (74.9±12.7 vs. 73.0±13.1 kg, 
p<0.001), BMI (29.9±5.2 vs. 29.0±5.1 kg/m2, p=0.042), waist 
circumference (106.2±11.8 vs. 105.3±11.6 cm, p<0.001), 
conicity index (9.94±0.96 vs 9.80±0.99, p=0.085), systolic blood 
pressure (118.5±10.6 vs. 113.8±9.4 mmHg, p=0.018), Diastolic 
blood pressure (72.0±7.9 vs. 68.3±7.0 mmHg, p=0.02) and 
FPG (125.1±27.4 vs. 105.2±21.4 mg/dL, p<0.001) decreased 
significantly. However, serum triglyceride increased significantly 
(127.5±45.5 vs. 166.5±53.5 mg/dL, p<0.001) after fasting 
compared to pre-Ramadan measurements. Changes in other 
variables were not statistically significant.

Conclusion: The results of this study indicate that fasting 
had beneficial effect on fasting blood glucose level and 
anthropometric parameters in type II diabetic patients.
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standards [24]. During the study, the anthropometric indices were 
measured twice and the mean of the two measurements was 
entered. BMI of the individuals was also obtained using the relevant 
formula (BMI=(weight (kg))/{height (m)2}) [25]. The Waist-To-Hip 
Ratio (WHR) was calculated by dividing the waist circumference 
into the hip [26]. The conicity index, which is a marker for central 
obesity, has also been estimated in the following way before and 
after Ramadan [27].

Blood Pressure (BP) (using Riester BP device, Germany) was 
measured twice for each patient by a qualified nurse practitioner 
in the clinic. The type and dosage of anti-diabetic drugs were 
adjusted and the instructions for using the medications were 
explained to each patient according to the Ramadan fasting 
guidelines [6].

The participants were free to attend one of the 4 sessions of training 
programs that were held before Ramadan. The duration of each 
session was 3 hours and the duration of consultation for each 
patient lasted an average of 40 minutes. Every participant was 
visited by the research team to adjust their medication dosage and 
was given counselling about lifestyle changes.

The internal medicine specialist instructed patients on how to 
use their medications during the fasting period. The research 
fellow, family physician resident, explained to each patient 
individually about Self-Monitoring Blood Glucose (SMBG), hypo 
and hyperglycaemia symptoms, and home management of 
hypoglycaemia in addition to the conditions where fasting should 
be stopped. For this purpose, a CONTOUR™ PLUS meter and 
required strips were provided for every participant to help them 
test with ease. All the patients were trained to perform SMBG 
and recommended to measure their blood glucose 4 times a 
day (before and 2 hours after Iftar and dawn and any time there 
were signs of hypoglycaemia). Patients were advised to break 
their fast if their blood glucose was below 70 mg/dL or higher 
than 250 mg/dL during fasting. The family physician contacted 
all patients on the 15th and 29th of Ramadan for any questions 
or problems while fasting and also to remind them to perform 
the laboratory and SMBG tests. To facilitate contact with the 
family physician, a full-time telephone line was available for the 
patients.

STATISTICAL ANALYSIS
Descriptive statistics including percentages and frequencies were 
reported using demographic data. The normal distribution of 
variables was checked using the One-Sample Kolmogorov-Smirnov 
Normal Test. Paired samples test was employed for statistical 
analysis and the significance level was considered p<0.05. All 
statistical analyses were performed using SPSS software (version 
24, IBM SPSS Statistics, Chicago, IL).

RESULTS
Patient demographics and attributes are presented in [Table/Fig-1]. 
Out of the 40 study participants, there were 33 (82.5%) females 
and 7 (17.5%) males. A large majority (n=29; 72.5%) of the study 
subjects fasted for 30 days. No episode of hypoglycaemia was 
reported.

Anthropometric variables of patients showed in [Table/Fig-2], 
including weight (pre: 74.9±12.7 vs. post-ramadan: 73.0±13.1 kg, 
p<0.001), BMI (pre: 29.9±5.2 vs. post-ramadan: 29.0±5.1 kg/m2, 
p=0.042), waist circumference (pre: 106.2±11.8 vs. post-ramadan: 
105.3±11.6 cm, p<0.001), conicity index (pre: 9.94±0.96 vs  

MATERIALS AND METHODS
This prospective observational study was conducted during 
Ramadan 2018 (17th May 2018-25th June 2018). The study 
population comprised of 45 diabetic patients. Patients who attended 
the academic outpatient diabetes clinics of Mazandaran University 
of Medical Sciences in Sari, Iran were enrolled in the study. The 
study was approved by the Imam Khomeini Hospital-Mazandaran 
University of Medical Sciences Ethics Committee (Approval ID: 
IR.MAZUMS.IMAMHOSPITAL.REC.1398.067). Written informed 
consent was obtained from all participants. The mean changes in 
blood sugar after fasting were used to calculate the sample size 
based on the results of a previous study in Iran [23], the following 
equation was employed for sample size calculation:

Alpha=0.05, Beta=0.20

Expected mean difference=20 mg/100, Expected standard deviation 
of difference=25,

The sample size of at least 27 people was calculated.

inclusion criteria: The diabetes type II patients diagnosed for at least 
one year with HbA1c ≤8% and desire to fast during Ramadan. 

exclusion criteria: Patient with severe chronic diseases (kidney, 
liver, and heart failure based on patients’ medical records), a recent 
history of hypoglycaemia, pregnancy, uncontrolled hypertension (up 
to 160 mmHg systolic or up to 100 mmHg diastolic blood pressure), 
smoking, use of medications that affect blood glucose or lipid profile 
(such as corticosteroids, Oral Contraceptive Pills (OCP)), and fasting 
less than 15 days during Ramadan.

Finally, a total of 40 people remained in the study, which included 33 
(82.5%) females and 7 (17.5%) males.

Demographic variables such as age, gender, occupation and 
education level were derived from patients’ records and updated 
in their first visit.

Laboratory data such as level of Thyroid Stimulating Hormone 
(TSH), Aspartate Transaminase (AST), Alanine Transaminase (ALT), 
Alkaline Phosphatase (ALP), Blood Urea Nitrogen (BUN), and 
Creatinine (Cr) were extracted from patients’ last measurement in 
their medical records. For all participants, baseline blood glucose 
profile (FBG, 2h PPG, HbA1c) and lipid profile {cholesterol, High-
Density Lipoprotein-Cholesterol (HDL-C), Low-Density Lipoprotein-
Cholesterol (LDL-C), Triglyceride (TG)}, were evaluated one month 
before Ramadan. Fasting venous blood samples (7cc) were 
collected from all the patients before Iftar on the 15th and the last 
day of Ramadan and blood glucose profiles were tested using 
Pars Azmoon Kit, Iran, and 24i Auto Analyser, Japan. Fasting lipids 
profiles were evaluated on the last day of Ramadan. Patients were 
requested to test their 2h PPG (two hours after Iftar) at home using a 
glucometer (CONTOURTM PLUS glucometer from Bayer, Germany, 
Damoun Tajhiz Teb Company).

Before fasting, patients were advised to eat food at dawn, iftar and 
dinner during Ramadan, but not to change their diet and activities 
during fasting. In order to accurately record the number of days the 
participants fasted, a timetable was given to all patients.

Height, weight, waist circumference, and hip circumference were 
measured before and after Ramadan. Clara 803 cluster digital 
balance scale, with a precision of 0.01 g, was used to weigh the 
patients. Height was measured using a Seca stadiometer without 
shoes with a sensitivity of 0.1 cm (Seca, Germany). Waist and 
hip circumference was measured using Seca strip model 201. All 
anthropometric measurements were performed according to the 
methodology provided by the World Health Organisation (WHO) 
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Lipid profiles before and after fasting shown in [Table/Fig-6] 
demonstrated a significant increase in TG (127.5±45.5 vs. 
166.5±53.5 mg/dL, p<0.001. None of the other components of 
the lipid profile showed a significant difference before and after 
fasting.

Patient characteristics all (n=40)

Gender
Male 7(17.5%)

Female 33(82.5%)

Age (year) (Mean±SD) 55.23±9.29

Job

Freelance 2 (5%)

Employed 4 (10%)

Housekeeper 30 (75%)

Retired 4 (10%)

Education

Illiterate 9 (22.5%)

Under diploma 19 (47.5%)

Diploma and higher 12 (30.0%)

Laboratory data (Mean±SD)

AST (IU/L) 19.68±9.22

ALT (IU/L) 22±14.43

ALP (IU/L) 173.95±52.12

BUN (mg/dL) 23.6±9.29

Cr (mg/dL) 0.92±0.18

TSH (mIu/mL) 2.13±1.1

Duration of diabetes (years) (Mean±SD) 7.5±6.35

Medication

Metformin 38 (95%)

Gliclazide 22 (55%)

Repaglinide 3 (7.5%)

Acarbose 10 (25%)

Insulin 1 (2.5%)

losartan 12 (30%)

Metoral 7 (17.5%)

Atorvastatin 26 (65%)

ASA 17 (42.5%)

[Table/Fig-1]: Patient demographics and attributes.
Thyroid stimulation hormone (TSH), Aspartate transaminase (AST), Alanine transaminase (ALT), al-
kaline phosphatase (ALP), Blood urea nitrogen (Bun), creatinine (Cr) and Acetyl Salicylic Acid (ASA)

Variable
Pre-ramadan

mean±Sd
Post-ramadan

mean±Sd
Paired t-test value 

and p-value

Body Mass Index (BMI)
(kg/m2)

29.9±5.2 29.0±5.1
t=2.100 and 

p=0.042*

Weight (kg) 74.9±12.7 73. 0±13.1 
t=5.679 and 
p=0.0001**

Systolic blood pressure 
(mmHg)

118.5±10.6 113.8±9.4 
t=2.481 and 

p=0.018*

Diastolic blood pressure 
(mmHg)

72.0±7.9 68.3±7.0
t=2.420 and 

p=0.02*

Waist to hip ratio 0.98±0.05 0.97±0.04
t=4.454 and 
p=0.0001**

Waist circumference 
(cm)

106.2±11.8 105.3±11.6
t=4.095 and 
p=0.0001**

Conicity index 9.94±0.96 9.80±0.99
t=-1.768 and 

p=0.085

[Table/Fig-2]: Anthropometric data of 40 Type II diabetic patients before and after 
fasting.
p<0.05* statistically significant; p<0.001** statistically highly significant; Paired Samples Test

Patient 
 parameters

Pre-ramadan Mid-ramadan Post-ramadan

Mean±Sd Mean±Sd Mean±Sd

2h PPG (mg/dL) 180.8±51.7 176.1±62.0 178.6±60.5

HbA1c 6.3±0.7 Not measured 6.5±0.7

[Table/Fig-3]: Glycaemic profile before, on the fifteenth day, and the end of 
 Ramadan. paired sample t-test.
Comparison of all measurements (pre vs mid/post and mid vs post) were statistically 
 nonsignificant, p>0.5; PPG: Post-prandial glucose

post-ramadan: 9.80±0.99, p=0.085), systolic BP (pre: 118.5±10.6 
vs. post-ramadan: 113.8±9.4 mmHg, p=0.018) and Diastolic blood 
pressure (pre: 72.0±7.9 vs. post-ramadan: 68.3±7.0 mmHg, p=0.02). 
For other variables such as conicity index, HbA1c, and 2h PPG 
changes were not statistically significant p>0.05 [Table/Fig-2,3].

The changes in glycaemic profile during Ramadan are listed in the 
[Table/Fig-3].

As shown in [Table/Fig-4,5], the FPG trend decreased during the 
three-time points (pre: 125.1±27.4, mid 117.3±28.8, post-ramadan: 
105.2±21.4 mg/dL and was statistically significant between pre and 
post-Ramadan (p<0.001) and mid Ramadan and post-Ramadan 
(p=0.005).

[Table/Fig-4]: Estimated marginal means of FBG in three-time points during the 
study period (pre, mid and post-Ramadan), p-value < 0.001**, The mean and 
 standard deviation were 125.1±27.4, 117.3±28.8, and 105.2±21.4, respectively. 
FBG: Fasting blood glucose

fbG Measurements Mean (mg/dl) Sd Pair t-test value p-value

Pre-Ramadan 125.18 27.421
1.930 0.061

Mid- Ramadan 117.32 28.804

Pre-Ramadan 125.18 27.421
5.230 <0.001**

Post-Ramadan 105.23 21.427

Mid- Ramadan 117.32 28.804
3.014 0.005*

Post-Ramadan 105.23 21.427

[Table/Fig-5]: Pairwise comparisons of FBG during the study period based on the 
estimated marginal means.
p<0.05* statistically significant
p<0.001** statistically highly significant
Paired Samples Test

lipid profile
Pre-ramadan

mean±Sd

Post-
ramadan 
mean±Sd

Paired t-test value and 
p-value

TG mg/dL 127.5±45.5 166.5±53.5 t= -4.586 and p<0.001**

Cholesterol mg/dL 154.8±29.0 157.9±39.6 t= -0.527 and p=0.601

HDL-c mg/dL 41.8±7.0 40.0±6.2 t=1.768 and p=0.085

LDL-c mg/dL 81.9±21.5 88.2±29.2 t= -1.504 and p=0.141

[Table/Fig-6]: Lipid profile before and after fasting for 40 type II diabetic patients.
p<0.05* statistically significant; p<0.001** statistically highly significant; Paired Samples Test; 
TG: Triglycerides; HDL-c: High density lipoprotein-cholesterol; LDL-c-: Low density lipoprotein-
cholesterol

DISCUSSION
In this study, the effects of fasting on metabolic and anthropometric 
indices in type II diabetic patients were investigated during Ramadan.  
Participants were given appropriate instructions on lifestyle, 
medication, and physical activity.

The results of the present study showed that patients’ BMI, 
weight, systolic and diastolic blood pressures, WHR, and waist 
circumference, reduced significantly after one month of fasting 
(p-value<0.05). Similar results were demonstrated in a study by 
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Paul AK et al., in which all the participants had to fast a minimum of 
25 days. The findings showed that the mean weight of 52 diabetic 
patients decreased significantly during Ramadan after one month 
fasting (p-value <0.001) [28]. In a study conducted by Bravis V et al., 
an average weight loss of 0.7 kg occurred in the intervention group 
vs. 0.6 kg in the control group after Ramadan (p-value <0.001) [29]. 
McEwen LN’s study also showed a significant decrease in BMI 
and weight in the intervention group (pre: -1.1±2.4 kg/m2 vs. post-
ramadan: -0.2±1.7 kg/m2, p<0.0001) [30]. Moreover, in Khaled 
BM and Belbraouet S study on anthropometric parameters and 
food consumption in 276 type II diabetic obese women in Algeria 
showed a significant decrease in weight at the end of Ramadan 
(p<0.01) [3].

Another study by Nachvak SM et al., on the effects of Ramadan 
in food intake, body composition, glucose homeostasis, and lipid 
profiles showed a significant decrease in blood glucose, BMI, and 
weight at the end of Ramadan (all p <0.001). Evaluation of food 
intake of various food groups showed that the consumption of food 
groups other than carbohydrates had decreased during Ramadan. 
The results of Nachvak SM et al., study are consistent with findings of 
the present study, except the triglyceride level which was increased 
significantly (p <0.001) [17].

Yarahmadi S et al., studied anthropometric and biochemical 
variables of 57 type II diabetic patients during Ramadan. Their 
results indicated that BMI and WHR reduced in men (p<0.01) but 
BMI increased in women (p<0.03). On the other hand, BP, FPG, 
and serum fructosamine concentrations did not change during 
the study, whereas total cholesterol, LDL concentrations were 
significantly increased in all patients (p<0.03) [31]. In this study, 
the conicity indices, indicating central obesity and distribution of 
fat in the body, decreased after Ramadan but the results were not 
statistically significant.

The Conicity indices is used to measure abdominal obesity and its 
functional value is higher than the waist [20]. This indicator is used 
to determine abdominal obesity and fat distribution in the body, 
and focuses on more central obesity than general obesity, which 
this research found, they are different in central obesity in diabetic 
patients before and after Ramadan. Therefore, it is possible that 
fasting in diabetic patients can reduce the risk of many diabetic 
complications, including cardiovascular disease, by reducing 
anthropometric indices, especially conicity indices (abdominal 
obesity) [19].

In this study, a significant decrease in systolic and diastolic blood 
pressure during pre and post-Ramadan was found (p-value 
<0.05). According to Azizi F, fasting affects BP and may lead to 
hypotension [32]. According to Erdem Y et al., intermittent fasting 
resulted in a significant decrease in office BP values and ABPM 
(ambulatory BP monitoring) measurements (p-value <0.001) [33]. 
In some studies, no significant changes in systolic and diastolic BP 
during this month were reported (p>0.05) [23,31]. Paul AK et al., 
mentioned that one month fasting lowered diastolic (p-value=0.08) 
and systolic blood pressure (p-value: 0.17) but the reduction was 
not significant [28].

Regarding blood glucose parameters, a significant reduction in 
FBG occurred during Ramadan (p-value <0.001). However, the 
2h PPG level did not show any significant difference between 
the start and the end of Ramadan (p-value >0.05). HbA1c 
also increased slightly after Ramadan, but was not statistically 
significant (p-value >0.05).

Kalantary S evaluated the impact of Islamic fasting on blood 
glucose level in type II diabetic patients in Gilan province in Iran. 

They demonstrated none of the type II diabetic patients on oral 
medications or diet developed hypoglycaemic episodes. The 
mean FBG level before and during Ramadan was 152.35±56.25 
mg/dL and 140.18±25.29 mg/dL, which showed a slight 
decrease, but was not statistically significant (p-value >0.05) 
[16]. In a study by Sahin SB et al., on blood sugar control 
among fasting Muslims with type II diabetes mellitus in 122 
diabetic patients, there was no significant difference between 
blood glucose before and after Ramadan [18]. The overall result 
of Aydin N et al., meta-analysis of 19 clinical trials showed a 
significant decrease in FBG values during Ramadan (p-value 
<0.001) [15].

Zainudin SB et al., conducted a study on diabetes training and 
modifying medication for self-management during Ramadan 
fasting with 29 participants (75.9% female and 24.1% male). 
Patients’ HbA1c and weight at the end of the fasting period 
revealed a significant decrease (p-value <0.01) [34]. In another 
study by Tibora G, where the metabolic parameters of 80 type 
2 diabetic patients were evaluated during Ramadan, changes in 
fasting blood sugar were not significant (p-value=0.7) [35]. M’guil 
M et al., focused on the safety of Ramadan fasting and its effect 
on the clinical and biochemical parameters of type II diabetes 
patients. The results showed that the blood glucose index did not 
change significantly at the end of the fasting period (p-value >0.05) 
[36]. Celik S et al., investigated the effects of Ramadan fasting 
on daily life and metabolic conditions of type II diabetic patients; 
26 patients did not develop any changes in blood glucose index 
(p-value=0.62) [37].

Evaluating patients’ lipid profiles in the present study before 
and after fasting showed a significant increase in patients’ 
triglycerides level. However, cholesterol, HDL, and LDL did not 
change significantly. The study by Zare A et al., on the effect 
of fasting during Ramadan on lipid profile showed a significant 
decline in TG, Cholesterol, LDL level, and elevation of HDL 
(p-value <0.001) [38]. In Tiboura G et al., study, total cholesterol 
levels decreased (p-value=0.19), and triglyceride increased 
slightly (p-value=0.15) but HDL-C decreased significantly 
(p-value=0.03) [35]. In Khaled BM et al., survey on Ramadan 
fasting showed modifications in some serum components in 
60 obese women with type II diabetes, suggesting that fasting 
reduced HDL (p-value <0.001) and increased cholesterol 
(p-value <0.001), triglyceride (p-value <0.003), and LDL (p-value 
<0.0001) [39]. The elevation in blood TG after fasting during 
Ramadan may be the result of increased lipolysis of fat tissues 
[40]. Another possible explanation for increased triglyceride 
levels in the present study could be decreased physical activity 
during Ramadan [41]. Also, the time of blood sampling in the 
evening may affect the triglyceride level due to the nature of 
diurnal triglyceride changes [42].

Authors did not observe any episode of hypoglycaemia during the 
study, however in another study it was reported that 10% of 150 
diabetic patients experienced hypoglycaemia during the Ramadan 
[43]. Medical advice before starting of the Ramadan can prevent 
hypoglycaemic events. Therefore, it was essential to guide the 
patients about their diet, physical activities, and medication timing 
before the start of Ramadan fasting [30,43].

Limitation(s)
This study had some limitations, including the unequal proportion 
of male participants compared with women. More studies with a 
wider population will be needed to better understand the possible 
differences between different sexes. Due to the impossibility of 
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intravenous blood sampling two hours after Iftar, 2h PPG was 
measured with the same glucometer brand in all participants with 
the devices that were initially provided.

CONCLUSION(S)
The results of this study indicated that type II diabetic patients who 
had well-controlled blood sugar before Ramadan and were given 
consultation by healthcare professionals (for their diet, physical 
activity, medications, blood glucose monitoring, and symptoms 
of hypoglycaemia), can have safe fasting during the holy month 
of Ramadan.
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 Aydin N, Kul S, Karada, Karadağ G, Tabur S, Araz M. Effect of Ramadan fasting [15]
on glycaemic parameters; body mass index in type II diabetic patients: A meta-
analysis. Indian J Med Res. 2019;150(6):546-56.

 Kalantary S. Effect of fasting on blood sugar in NIDDM patients in ramazan holy [16]
month. Journal of Guilan University of Medical Sciences. 2007;16(63):21-25. 
http://zums.ac.ir/journal/article-1-333-en.pdf

 Nachvak SM, Pasdar Y, Pirsaheb S, Darbandi M, Niazi P, Mostafai R, et al. [17]
Effects of Ramadan on food intake, glucose homeostasis, lipid profiles and body 
composition composition. Eur J Clin Nutr. 2019;73(4):594-60.

 Sahin SB, Ayaz T, Ozyurt N, Ilkkilic K, Kirvar A, Sezgin H. The impact of fasting [18]
during Ramadan on the glycaemic control of patients with type 2 diabetes 
mellitus. Experimental and clinical endocrinology & diabetes : official journal, 
German Society of Endocrinology [and] German Diabetes Association. 
2013;121(9):531-34.

 Kim KS, Owen WL, Williams D, Adams-Campbell LL. A comparison between [19]
BMI and Conicity index on Predicting coronary heart disease: The Framingham 
Heart Study. Annals of Epidemiology. 2000;10(7):424-31.

 Mohebi Dehnavi Z, Jafarnejad F, Mojahedi M, Shakeri MT, Sardar MA. [20]
The relationship between warm and cold temperament with symptoms of 
premenstrual syndrome. J The Iranian Journal of Obstetrics, Gynecology 
Infertility. 2016;18(179):17-24.

 Bolinder J, Ljunggren Ö, Kullberg J, Johansson L, Wilding J, Langkilde AM, et al. [21]
Effects of dapagliflozin on body weight, total fat mass, and regional adipose tissue 
distribution in patients with type 2 diabetes mellitus with inadequate glycaemic 
control on metformin. The Journal of Clinical Endocrinology and Metabolism. 
2012;97(3):1020-31.

 Freemantle N, Holmes J, Hockey A, Kumar S. How strong is the association [22]
between abdominal obesity and the incidence of type 2 diabetes? International 
Journal of Clinical Practice. 2008;62(9):1391-96.

 Sharifi Faranak MR. The impact of fasting on metabolic state in type 2 diabetic [23]
patients. Zums. 2002;10(41):9-15. http://zums.ac.ir/journal/article---fa.html

 Mahan L K SE. krause’s food nutrition and diet therapy. 13 ed. east carolina: [24]
W.B. Saunders; 2016.

 Nuttall FQ. Body Mass Index: Obesity, BMI, and Health: A Critical Review. [25]
Nutrition Today. 2015;50(3):117-28.

 Ahmad N, Adam SIM, Nawi AM, Hassan MR, Ghazi HF. Abdominal obesity [26]
indicators: Waist circumference or waist-to-hip ratio in Malaysian adults 
population. Int J Prev Med. 2016;7:82.

 Ramezani A, Hoseini S, Chaleshgar Kordasiabi M. Comparison of anthropometric [27]
and conicity indicators in students with premenstrual syndrome. J Journal of 
Babol University Of Medical Sciences. 2019;21(1):357-63.

 Paul AK, Khan MA, Fariduddin M. Effect of Ramadan fasting on anthropometric [28]
measures and metabolic profiles among type 2 diabetic subjects. J Enam Med 
Cal. 2015;5(2):93-98.

 Bravis V, Hui E, Salih S, Mehar S, Hassanein M, Devendra D. Ramadan Education [29]
and Awareness in Diabetes (READ) programme for Muslims with Type 2 diabetes 
who fast during Ramadan. Diabetic medicine: A Journal of the British Diabetic 
Association. 2010;27(3):327-31.

 McEwen LN, Ibrahim M, Ali NM, Assaad-Khalil SH, Tantawi HR, Nasr G, [30]
et al. Impact of an individualized type 2 diabetes education program on 
clinical outcomes during Ramadan. BMJ Open Diabetes Research & Care. 
2015;3(1):e000111. doi: 10.1136/bmjdrc-2015-000111.

 Yarahmadi S, Larijani B, Bastanhagh MH, Pajouhi M, Baradar Jalili R, Zahedi F, [31]
et al. Metabolic and clinical effects of Ramadan fasting in patients with type II 
diabetes. Journal of the College of Physicians and Surgeons-Pakistan: JCPSP. 
2003;13(6):329-32.

 Azizi F. Islamic fasting and health. Annals of Nutrition and Metabolism. [32]
2010;56(4):273-82.

 Erdem Y, Ozkan G, Ulusoy S, Arici M, Derici U, Sengul S, et al. The effect [33]
of intermittent fasting on blood pressure variability in patients with newly 
diagnosed hypertension or prehypertension. Journal of the American Society of 
Hypertension: JASH. 2018;12(1):42-49.

 Zainudin SB, Abu Bakar KNB, Abdullah SB, Hussain AB. Diabetes education [34]
and medication adjustment in Ramadan (DEAR) program prepares for self-
management during fasting with tele-health support from pre-Ramadan to 
post-Ramadan. Therapeutic Advances in Endocrinology and Metabolism. 
2018;9(8):231-40.

 Tiboura G, Khaled BM, Diaf M, Semeria S, Bouanani G. Effect of ramadan [35]
fasting on serum glucose and lipid profile Among Algerian type 2 diabetes 
patients. J Romanian Journal of Diabetes Nutrition Metabolic Diseases. 
2015;22(4):385-92.

 M’Guil M, Ragala MA, El Guessabi L, Fellat S, Chraibi A, Chabraoui L, et al. Is [36]
Ramadan fasting safe in type 2 diabetic patients in view of the lack of significant 
effect of fasting on clinical and biochemical parameters, blood pressure, and 
glycaemic control? Clinical and experimental hypertension (New York, NY: 1993). 
2008;30(5):339-57.

 Celik S, Pinar R, Üzüm AK, Salman S. Effects of Ramadan fasting on daily life and [37]
metabolic condition in patients with type 2 diabetes. J Turkiye Klinikleri J Med 
Sci. 2013;33(5):1266-73.

 Zare A, Hajhashemi M, Hassan ZM, Zarrin S, Pourpak Z, Moin M, et al. Effect [38]
of Ramadan fasting on serum heat shock protein 70 and serum lipid profile. 
Singapore Medical Journal. 2011;52(7):491-95.

 Khaled BM, Bendahmane M, Belbraouet S. Ramadan fasting induces [39]
modifications of certain serum components in obese women with type 2 
diabetes. Saudi Medical Journal. 2006;27(1):23-26.

 Khaled MB, Menadi N, Ktob A, Bourmediene A. Effect of Ramadan Fasting Diet [40]
on Postprandial Metabolism among Patients with Type 2 Diabetes in Sidi-Bel-
Abbes (West Algeria). 2012;37(4)(Suppl 1):3-4.



www.jcdr.net Tayebeh Yazdanyar et al., Fasting on Metabolic Parameters in Diabetic Patients

Journal of Clinical and Diagnostic Research. 2020 Dec, Vol-14(12): OC18-OC23 2323

ParTiCularS of CoNTribuTorS:
1. Assistant Professor, Department of Family Medicine, Diabetes Research Center, Mazandaran University of Medical Science, Sari, Iran.
2. Assistant Professor, Department of Internal Medicine, Diabetes Research Center, Mazandaran University of Medical Science, Sari, Iran.
3. Assistant Professor, Department of Nutrition, Diabetes Research Center, Mazandaran University of Medical Science, Sari, Iran.
4. Assistant Professor, Department of Internal Medicine, Diabetes Research Center, Mazandaran University of Medical Science, Sari, Iran.
5. Associated Professor, Department of Endocrinology, Internal Medicine, Diabetes Research Center, Mazandaran University of Medical Science, Sari, Iran.
6. Assistant Professor, Department of Internal Medicine, Diabetes Research Center, Mazandaran University of Medical Science, Sari, Iran.
7. Assistant Professor, Department of Internal Medicine, Diabetes Research Center, Mazandaran University of Medical Science, Sari, Iran.
8. Assistant Professor, Department of Epidemiology, Diabetes Research Center, Mazandaran University of Medical Science, Sari, Iran.

eTyMoloGy: Author OriginNaMe, addreSS, e-Mail id of The CorreSPoNdiNG auThor:
Mehrnoush Sohrab,
Diabetes Research Center of Mazandaran University of Medical Science 
Imam Khomeini Hospital Razi Street, Sari City, Mazandran Province, 
Postal Code=4816633131, Sari, Islamic Republic of Iran.
E-mail: mehrnoushsohrab@yahoo.com

Date of Submission: May 16, 2020
Date of Peer Review: Jul 02, 2020

Date of Acceptance: Nov 02, 2020
Date of Publishing: dec 15, 2020

auThor deClaraTioN:
•  Financial or Other Competing Interests:  As declared above
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  No

PlaGiariSM CheCKiNG MeThodS: [Jain H et al.]

•  Plagiarism X-checker: May 18, 2020
•  Manual Googling: Oct 26, 2020
•  iThenticate Software: Dec 13, 2020 (14%)

(This excludes the 36% obtained from the link of Research Square)

 Attarzadeh Hosseini SR, Shamsian AA, Abbasian S, Gahremani Moghadam M. [41]
The effect of Ramadan fasting and physical activity on anthropometrics, lipid profile 
and blood pressure of normal male students. J Daneshvar. 2012;19(6):23-34.

 R. R, D. R. Textbook of Family Medicine. 9[42] th Edition ed: elsevier; 2016.

 Noon MJ, Khawaja HA, Ishtiaq O, Khawaja Q, Minhas S, Niazi AK, et al. [43]
Fasting with diabetes: A prospective observational study. BMJ Global Health. 
2016;1(2):e000009.


