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Effect of Fasting During Ramadan on 
Inflammatory Markers in Type II Diabetes 
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ABSTRACT: 

 
Background:   Studies have recognized an association between inflammation and T2DM and its complications. 

Fasting is recommended as a medical treatment for various conditions. Fasting in the month of Ramadan is the 
religious duty of all healthy adult Muslims. 
Aims: This study aimed to confirm a recent finding regarding the regulatory effects of Ramadan fasting on 
inflammation in patients with T2D. 

Study Design: Across sectional study. 
Study Date and Place: study was conducted April 2019 two weeks before holey Ramadan in Benghazi diabetes 
center. 

 
Methodology: We Recruited   72 patients with type 2 diabetes from Benghazi diabetic center two weeks before 
holey Ramadan fasting month and blood sample for inflammatory markers (WBC, hs- CRP, Fibrinogen) and 
glycemic control, fasting Blood sugar (FBS)and HbA1C were collected.   Another sample of same Laboratory 
tests was retaken on follow up (at least after first10 days fast of Ramadan) . Paired T test was used to test the 
difference and P value <0.05 considered significant. 

 
Results: There were 59 patients completed the study and came for follow up and one patient was dropped 
because Urinary tract infection. 
Our results showed that no significant difference in the FBS and hs-CRP before and during 
Ramadan fasting, while the Fibrinogen level was strongly statistically different (P = 0.000) 
before and during Ramadan fasting being higher during fasting state, Interestingly WBC level was 

lower during fasting compared to before fasting and the difference was marginally significant 
(P = 0.06). As regard to differential count (neutrophils P =0.009, lymphocytes P =0.746) . 
The hemoglobin (P=0.000) and platelets (P=0.028) were significantly lower during Ramadan fasting compared to 
pre-Ramadan level. 

Despite Numerically the mean value of Fasting blood sugar, hsCRP ,  and WBC during Ramadan fasting were 
lower in a group of patients with HbA1C less than 7 compared to a group whose HbA1C more than 7 but the 
difference was statistically not significant. When controlling for age, waist circumference and BMI. fasting blood 
sugar during Ramadan was positively   correlated with hsCRP (Pearson correlation = 0.289, P = .032) while 
HbA1C was not. The duration of diabetes was not correlated with any of the inflammatory markers which tested i 
study. 
Conclusion: Fasting Ramadan (first 10 days) doesn’t show significant effects in most   inflammatory markers 
except WBC count 

Keywords:  Ramadan  Fasting,  Inflammatory  markers,  Regulatory  effect,  Type2  diabetes 
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1. INTRODUCTION 
 

Diabetes Mellitus (DM) in adults is a global health problem, its rate has generally increased 
worldwide [1]. According to the IDF, there were 399,200 cases of diabetes in Libya in 2022 
[2] 
DM is a group of metabolic diseases, characterized by hyperglycemia due to defects in 

insulin secretion, insulin action or both [3]. There are many types of DM. Type 1 diabetes 
mellitus (T1DM) or insulin dependent diabetes mellitus (IDDM). T1DM is caused by the 
absolute deficiency of insulin secretion, while Type 2 diabetes mellitus (T2DM) or non-insulin 
dependent diabetes mellitus (NIDDM) is caused by the combination of resistance to insulin 
action and inadequate compensatory insulin secretory response [4]. 
Several theories have been proposed to explain how hyperglycemia leads to end organ 
damage. These include the formation of advanced glycosylation end products(AGES), 
glucose metabolism via sorbitol pathway, activation of protein kinase C, and increased flux 
through hexosamin pathway [5-7]. 
Inflammation plays important role in pathogenesis of many diseases like atherosclerosis, 
obesity,   type   2   diabetes,  asthma,  inflammatory  bowel  diseases,  neurodegenerative 
diseases,  rheumatoid  arthritis  and  cancer.  Inflammatory  markers  including  interleukins, 
tumor  necrosis  factor-alpha  (TNF-  α),  C-  reactive  protein  (CRP),  tissue  plasminogen 
activator (tPA), haptoglobin and fibrinogen levels are found to be increased in type 2 DM 
(T2DM) patients probably contributing to the pathogenesis of insulin resistance [8,9]. 
Fasting can regulates these cytokines, chemokines, and other inflammatory mediators and, 
reduce the oxidative stress, enhance insulin sensitivity [10]. 
According to the results of studies, Ramadan fasting not only regulates the biochemical and 
physiological processes of the body, but it also elicits potent anti-inflammatory responses in 
both human and animal models, Intermittent fasting during Ramadan down regulates the 
expression of pro-inflammatory cytokines, chemokines and other pro-inflammatory mediators 
such as IL-2,IL8 and TNF-α [11,12]. consequently, this study aimed to find the regulatory 
effects of Ramadan fasting on the level of inflammatory markers in patients with type 2 
diabetes mellitus. 

 
2. METHODOLOGY 

 
2.1 Subjects: 

 
The study recruited 72 patients with type 2 diabetes before holey Ramadan fasting by two 
weeks, of which only 59 completed the study and came for follow up during Ramadan (at 
least  after  first  10  days  fast  of  Ramadan).  One  of  these 59 participants his data was 
cancelled because he develops urinary tract infection during Ramadan. 
Verbal and written informed consent were obtained, interviewer administered questionnaire 
was used to obtain information about phone numbers, duration of diabetes and type of 
treatment of diabetes, last normal RFT (renal function test), new level of HbA1C 

 
The participant’s age was (35-84years), twenty-one were females and thirty-seven were 
males. The Body mass index was calculated by using Queenlet's Index I.e. Weight (kg) / 
Height (m2). We measured waist and hip circumferences, waist-to-  hip circumference ratio 
(W-HR) by using tape measure. 

 
We exclude the patients who have history of type 1 diabetes, smoking, acute or chronic 

inflammation (rheumatoid arthritis-bowel disease), recent infections since last 3days, taking 
NSAID (Non-Steroidal Anti-Inflammatory Drug), aspirin intake, fasting rajiab, shaban lunar 
months, endocrine and neuroendocrine problem, following special nutritional regimen, 
consumption  of  nutrient  supplement,  cancer,  renal  disease.  Also,  we  excluded  obese
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persons  (BMI  more  than  30  kg/m2),  pregnancy,  lactation  and  the      expected  date  of 
menstrual cycle in the first 10 days of Ramadan, 

 
2.2 Estimation of HB A1c: 

 
For diabetic patients HbA1c was estimated by Immunochemical Assay. HBA1c levels were 
measured according to National Glycohemoglobin Standardization     Program (NGSP) 
guidelines and standardized to Diabetes Control Complication Trial  (DCCT) assay , normal 
value of   HBA1c for adults   equal   4-5.6% ,increased   risk for   diabetes (prediabetes): 
5.7-6.4% ,Diabetes <7 % good glycaemic control,  >7% poor glycaemic control . 

 
2. 3 Estimation of white blood cell (complete blood picture): 

 
The white blood cells (WBC) were estimated by Immunochemical Assay. 
A normal WBC count According to the  University of Rochester Medical Center (UMRC), 
these are the normal ranges of WBCs per microliter of blood (µL): 

 

Table1 : Normal range of WBC(white cell count) 
 

Age range WBC count (per µL of blood) 

Newborns 9,000 to 30,000 

children under 2 6,200 to 17,000 

Children over 2and adults 5,000 to 10,000 

 

According to the Leukemia & Lymphoma Society (LLS): 
 

Table 2 : The normal percentages of the types of WBCs: 
 

Types of WBCs Normal percentage 

Neutrophil 55 to 73 percent 

Lymphocyte 20 to 40 percent 

Eosinophil 1 to 4 percent 

Monocyte 2 to 8 percent 

Basophil 0.5 to 1 percent 

https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=167&contentid=white_cell_count
http://www.lls.org/managing-your-cancer/lab-and-imaging-tests/understanding-blood-counts
https://www.healthline.com/health/lymphocytes
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2.4 Estimation of fasting blood sugar(FBS): 
 

For patients in our study fasting blood sugar was estimated by Immunochemical Assay 
Normal range of the lab (70-110). 

 
2.5 Estimation of high sensitive- C Reactive protein(hs-CRP): 

 
The high sensitive-C reactive protein (hs-CRP) was estimated by Immunochemical Assay. 
Normal range of the lab (0.0-5) 

 
2.6 Estimation of fibrinogen level: 

 
For patients in our study fibrinogen was estimated by Immunochemical assay normal range 

of the lab (2.5-4g/L). 

 
All investigation before and during Ramadan done in Alhia lab medical analysis estimated by 
Immunochemical Assay using COBAS INTEGRA 400 PLUS (Roche). 

 
2. 7 Statistical analyses: 

 
The data was collected, organized, tabulated and then statistically analyzed by SPSS 
(Statistical Package of Social Sciences, version 20). Quantitative data was expressed as 
mean ±SD and analyzed by independent sample t-test for continuous variables. the mean of 
biochemical  and inflammatory markers before and during Ramadan fasting in the study 
subjects, the   anthropometric data of the patients in the study , were estimated . The paired 
t test was used to estimate   the Degree of significance of difference between biochemical 
and inflammatory markers before and during Ramadan fasting. 

 
3. RESULTS AND DISCUSSION 

 
A total of 72 patients with type 2 diabetes were recruited before holey Ramadan fasting 
month, of which only 59 completed the study and came for follow up during Ramadan ( at 
least after first 10 days fast of Ramadan ) . 
One of these 59 his data was cancelled because he develops urinary tract infection during 
Ramadan. Figure1. 
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Fig 1: The percentage of patients who complete the study 
 

The mean age of the patients in the study were 56 +/- 10 SD,   Twenty one (  36%)  were 
females and 37( 64% ) were males . The mean duration of diabetes was 11+/-8 years , the 
mean HbA1C for the study sample was 9+/- 2 and the mean duration of fasting was 12+/- 4. 
Figure 2 . 
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Fig 2: The percentage of patients according to gender. 
 

The anthropometric data of the patients enrolled in the study were illustrated in the following 
table. Table 3. 

 
Table 3: The anthropometric data of the patients in the study. 

 
Anthropometric parameter Mean+/-SD 

weight of the patient 71.2+/- 9.1 

Height of the patient 166.3+/-10 

waist of the patient 92.03+/- 8 

BMI 26+/- 2.1 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

The  mean  value  of  the fasting blood sugar and biochemical and inflammatory markers 
before     Ramadan     (FBS=     182+/-     0.82,     Fibrinogen     level     =2.1+/-     0.45     , 
HsCRP=4+/-4,WBC=9+/-2.4)and   during   Ramadan(FBS=   204+/-72,   Fibrinogen   level= 
3+/-0.65, HsCRP= 4.3+/-4.1,WBC= 8.1+/-2.14)were illustrated in .Figure3 

 
 

 
Fig 3 : The mean of inflammatory markers namely (Fibrinogen level, hs-CRP. WBC ) 
before and during Ramadan fasting . 

 
The paired T test show no significant difference in the fasting plasma glucose and   hs-CRP 
before  and  during  Ramadan  fasting  while the Fibrinogen level was strongly statistically 
different  (P<.001)  before  and  during  Ramadan fasting being higher during fasting state 
Interestingly  WBC  level was   lower during fasting compared to before fasting and   the 

difference was marginally significant    ( P =.06)  . Table 4 show these finding. 
 

Table 4: The Degree of significance of difference between biochemical and 
inflammatory markers before and during Ramadan fasting



 

 

 

 

Biochemical and inflammatory markers Mean N Std. 
 

Deviation 

Sig. (2-tailed 

Pair 
 

1 

FBS before fasting Ramadan 182 58 83 .107 

FBS during fasting Ramadan 204 58 72 

Pair 
 

2 

Fibrinogen  level    before  fasting 
 

Ramadan 

2.09 58 .45 .000 

Fibrinogen level  during Ramadan 

fasting 

3 58 .65 

Pair 
 

3 

hsCRP before fasting Ramadan 3.82 58 4 .283 

hsCRP during fasting Ramadan 4.32 58 4.17 

Pair 
 

4 

WBC before fasting Ramadan 8.47 58 2.35  

 
.283 

WBC during fasting Ramadan 8.06 58 2.14 

 

Hemoglobin (13.2+/- 1.369, 14+/- 1.48 ,P < .001) ,neutrophils( 5+/- 1.49, 5.25+/- 2, P = .009 
) and platelets (254.4 +/- 78.1 , 266+/- 81 , P = .03 ) significantly lower during Ramadan 
fasting compared to pre Ramadan level , while no significant change in lymphocyte count ( 
3+/-76, 3+/- 85 , P = .8) . Figure 4, 5



 

 

 

 

 
 

Fig 4 :  Demonstrate Compared Mean For Hemoglobin, Neutrophil, Lymphocyte Count 
Before And During Ramadan Fasting. 

 

 
 

 

Fig 5 : Demonstrate Compared Mean For Platelet Count Before And During Ramadan 
Fasting.



 

 

 

 

Despite numerically the mean value of fasting blood sugar , hsCRP , and WBC  during 
Ramadan fasting  were  lower  in a group of patients with hba1c less than 7 compared 
to a group whose HbA1c more than 7  but the difference was statistically not significant 
Table 5. 

 
Table 5 : illustrate the effect of glycemic control   on the   mean of the FBS, hsCRP, 
Fibrinogen  level  ,  WBC  count     during  Ramadan  fasting  and  their  degree  of 
significance  . 

 
 Mean HbA1C N Mean Std. Deviation Sig. (2-tailed) 

P value 

FBS        during        fasting 
Ramadan 

>= 7.00 47 208 76.27 .33 

< 7.00 11 184 44 

hsCRP      during      fasting 
Ramadan 

>= 7.00 47 5 4.31 .35 

< 7.00 11 3.26 3.47 

Fibrinogen     level     during 
Ramadan fasting 

>= 7.00 47 3 .63 .15 
. 

< 7.00 11 3.21 .70 

WBC       during       fasting 
Ramadan 

>= 7.00 47 8.22 2.23 .26 

< 7.00 11 7.40 2 

When controlling for age, waist circumference and BMI ,  HbA1c was not correlated with any 
of inflammatory markers in the study ( Fibrinogen , hSCRP , WBC count ) while fasting blood 
sugar during Ramadan was positively  correlated with hsCRP     ( Pearson correlation = 0.29 
, P = .03 ) . It’s not surprise to see correlation between WBC and other inflammatory markers 
during Ramadan fasting, as it strongly positively correlated with fibrinogen  level ( Pearson 
correlation = 0.37 .  P = 0.005) , with hsCRP  ( Pearson correlation = 0.27 , P = .05 ) . The 
duration of diabetes was not correlated with any of the inflammatory markers which tested in 
the study i.e fibrinogen, hs-CRP level and WBC. 

 
4. DISCUSION 
Our  result  suggested  Ramadan  fasting  led to some beneficial changes in inflammatory 
markers in subject of type 2 diabetes. 

 
The analysis revealed that WBC level was lower during Ramadan fasting compared to pre- 
Ramadan level and the difference was marginally significant (P = .06), This mainly driven by 
decrease in neutrophils (P =.009) significantly, while no significant change in lymphocyte 
count ( P =0.8 ), 

 
The hemoglobin ( P = .000) and platelets (P=0.03) were significantly lower during Ramadan 
fasting compared to pre -Ramadan level. The mean value of fasting blood sugar, hsCRP , 
and WBC during Ramadan fasting were lower in a group of patients with HbA1c less than 7 
compared to a group whose HbA1c more than 7 but the difference was statistically not



 

 

 

significant . Our observations are in agreement with Ramadan, et, al (1994) and farshidfar, et 
al . (2006) [13,14]. 

 
Also abdel-fattah a. (1994) in his study in Saudi Arabia reported a significant decrease in 
WBC number [15]. 

 
While hosseini, et al ,(2013) , sarraf-zadegan, et al,(2000) showed no changes in WBC 
count or any other hematological parameters throughout Ramadan [16,17]. 

 
In contrast study did by bouhlel, et al (2006) show a significant increase in  Hb  and HCT 
And nematy, et al (2012) reported a significant increase in WBC, RBC and platelet (PLT) 
counts after fasting in Ramadan [18,19]. 

 
controversial  results  obtained  from  different  studied  could  be  attributed  to  several 

facts, Ramadan can occur at any time of the year marking the duration of fasting differ 
between 11-18 hours which effect on the individuals' lifestyle such as sleep duration and 
their physical activities as important factors influence on the inflammatory biomarker [11,20]. 

 
Another  potential  hypothesis  may  explain  variation  on  finding  would  be  considerable 
variation in habitual dietary lifestyle that might involve in onset of inflammation. 

 
It  should  be  considered  that  humidity  and  temperature  in  different  seasons  in  which 
Ramadan fall are potential confounders in fasting study. 

 
While our observation about the fibrinogen level was strongly statistically different ( P   = 
.000) before and during Ramadan fasting being higher during fasting state may be because 
of hyperglycemia . Hyperglycemia has pro inflammatory consequences, including increases 
in levels of factor viii and Von Willebrand factor and impaired fibrinolysis and increase pro 
inflammatory cytokines. This result was in agreement with Ebrahimi, et.al 2016 [21]. 

 
There  is no  significant  difference  in  the  fasting  plasma  glucose and  hsCRP  before and 
during Ramadan fasting, this in accordance with result of Khafaji .etal 2012 [22]. while was 

not in agreement with other study done by Askaria V.R and their colleagues (2016) which 

demonstrate reduction of hsCRP level during Ramadan fasting . 

 
The duration of diabetes was not correlated with any of the inflammatory markers which 
tested in the study i.e fibrinogen, hsCRP level and WBC. 

 
5. CONCLUSION 

 
Fasting Ramadan (first 10 days) doesn’t show significant improvement in most inflammatory 
markers except WBC count. 

 
LIMITATION

https://www.elsevier.es/en-revista-allergologia-et-immunopathologia-105-articulo-the-impact-ramadan-fasting-period-S0301054616000069#aff0005


 

 

 

The limitation of the study was inadequate sample size of 58 and the males number 

more than  females  for  subset  analyses  of  the  differential  effects  of Ramadan 

on gender, age group, ethnicity and other population differences 
 

ETHICAL APPROVAL 
 

“All  authors  hereby  declare  that  the  study  have  been  examined  and  approved  by the 
appropriate ethics committee and have therefore been performed in accordance with the 
ethical standards laid down in the 1964 Declaration of Helsinki.” Benghazi university and The 
Libyan Commission for Scientific Research. www.aonsrt.ly. Approval number 1860/21 

 
COMPETING INTERESTS DISCLAIMER: 
 
Authors have declared that no competing interests exist. The products used for this research are 
commonly and predominantly use products in our area of research and country. There is absolutely 
no conflict of interest between the authors and producers of the products because we do not intend 
to use these products as an avenue for any litigation but for the advancement of knowledge. Also, 
the research was not funded by the producing company rather it was funded by personal efforts of 
the authors. 
 
 
 

REFERENCES 

 
1.   World    Health    Organization: Diabetes    ..    WHO    (ed):    2020.    Available   at 

https://www.who.int/news-room/fact-sheets/detail/diabetes. 

 
2.   International diabetes federation: IDF MENA MEMBERS. IDF. 2022, Available at 

https://idf.org/our-network/regions-members/middle-east-and-north-africa/members/ 
40-libya.html. 

 
3.   American   Diabetes   Association: Diagnosis   and   Classification   of   Diabetes 

Mellitus. Diabetes Care.. (2009) , Jan; 32(Suppl 1):S62-S67.10.2337/DC09-S062. 

 
4.   American   Diabetes   Association: Standards  of   medical   care    in   diabetes. 

Diabetes                   Care.                   (2020)                  ,                  33(Supplement 

1):S11-S61. 10/32237/STANDARDS-OF-MEDICAL-CARE-IN-DIABETES-2020. 

 
5.   Makita, Z, Radoff, S, Rayfield. E. J, et.al : Advanced glycosylation end products in 

patients  with  diabetic  nephropathy.  .  New  England  Journal  of  Medicine.  1991, 

325(12), :836-842. 10.1056 ./NEJM199109193251202 

 
6.   Yuan S, Chen D, Zhang K, Yu B: Effects of oxidative stress on growth performance, 

nutrient  digestibilities  and  activities  of  antioxidative  enzymes  of  weanling  pigs.. 
Asian-Australasian          Journal          of          Animal          Sciences.          (2007), 

20(10):1600-1605.10.5713 ./AJAS.2007.1600 

7.   Chatham.J. C , Nöt. L. G , Fülöp. N, Marchase.R. B: Hexosamine biosynthesis and 

protein O-glycosylation: the first line of defense against stress, ischemia, and 

trauma.. Shock. (2008), 29(4), :431-440.10.1097 ./SHK.0B013E3181598BAD.

http://www.aonsrt.ly/
https://www.who.int/news-room/fact-sheets/detail/diabetes
https://www.who.int/news-room/fact-sheets/detail/diabetes
https://idf.org/our-network/regions-members/middle-east-and-north-africa/members/40-libya.html
https://dx.doi.org/10.2337/dc09-S062
https://dx.doi.org/10.2337/dc09-S062
https://dx.doi.org/10.2337/dc09-S062
https://dx.doi.org/10/32237/Standards-of-Medical-Care-in-Diabetes-2020
https://dx.doi.org/10/32237/Standards-of-Medical-Care-in-Diabetes-2020
https://dx.doi.org/10.5713/ajas.2007.1600
https://dx.doi.org/10.5713/ajas.2007.1600
https://dx.doi.org/10.5713/ajas.2007.1600
https://dx.doi.org/10.5713/ajas.2007.1600
https://dx.doi.org/10.1097/shk.0b013e3181598bad.
https://dx.doi.org/10.1097/shk.0b013e3181598bad.
https://dx.doi.org/10.1097/shk.0b013e3181598bad.
https://dx.doi.org/10.1097/shk.0b013e3181598bad.


 

 

 

8.   Kolb. H , Mandrup-Poulsen. T: The global diabetes epidemic as a consequence of 

lifestyle-induced   low-grade   inflammation.   Diabetologia.   (2010),   53(1),   :10-20 
. 10.1007/S00125-009-1573-7 

9.   Spranger. J , Kroke . A , Möhlig . M , Hoffmann . K, Bergmann . M. M , Ristow . M , 

Pfeiffer. A. F: Inflammatory cytokines and the risk to develop type 2 diabetes: results 
of the prospective population-based European Prospective Investigation into Cancer 
and        Nutrition        (EPIC)-Potsdam        Study. .        Diabetes,        .        (2003), 
52(3):812-817. 10.2337/DIABETES.52.3.812 

10. Kristin  J.  Speaker  ,Madeline  M.  Paton,  Stewart  S.  Cox,and  Monika Fleshne: A 

Single Bout of Fasting (24 h) Reduces Basal Cytokine Expression and Minimally 
Impacts the Sterile Inflammatory Response in the White Adipose Tissue of Normal 
Weight  F344  Rats.  Mediators  of  Inflammation.  (2016),  Volume  2016:  Article ID 
1698071. 10.1155/2016/1698071 

11. Ünalacak.  M  ,  Kara.  I.H  ,  Baltaci.  D,  Erdem.Ö,  Bucaktepe.  P.  G. E: Effects of 

Ramadan fasting on biochemical and hematological parameters and cytokines in 
healthy and obese individuals. Metabolic syndrome and related disorders. (2011), 
9(2):157-161. 10.1089/MET.2010.0084 

12. Joana  M.  Correia,  Inês  Santos  ,  Pedro  Pezarat-Correia,  Analiza  M.  Silva  and 

Goncalo V. Mendonca.: Effects of Ramadan and Non-ramadan Intermittent Fasting 
on Body Composition: A Systematic Review and Meta-Analysis. Front. Nutr.. 26 

January 2021, 10.3389/FNUT.2020.625240 

13. Ramadan  J,  Mousa  M,  Telahoun  G: Effect  of  Ramadan  Fasting  on  Physical 

Performance,   Blood   and   Body   Composition..   Med   Princ   Pract   .   1994, 
4:204-212. 10.1159/000157513 

14. Farshidfar. G.H.R , Yousfi. H , Vakili. M, Asadi Noughabi . F.: The Effect of Ramadan 

Fasting on Hemoglobin, Hematocrit and Blood Biochemical Parameters. . Journal of 
Research in Health Sciences, North America. 6, Dec. 2006, 6:21-27. Available at : 
http://journals.umsha.ac.ir/index.php/jrhs/article/view/295 

15. Al-Hader .A F ,  Abu-Farsakh .N A, Khatib . S Y ,  Hasan.Z A . : The effects of 

Ramadan fasting on certain biochemical parameters in normal subjects and in type 
II         diabetic         patients .         Ann         Saudi         Med.         1994         Mar, 
14(2):139-41. 10.5144/0256-4947.1994.139. 

16. Hosseini.S.R.A   , Sardar.M.A  ,  Hejazi  .K  &  Farahati.S  .: The  effect  of  ramadan 

fasting and physical activity on body composition, serum osmolarity levels and some 
parameters of electrolytes in females. . International journal of endocrinology and 
metabolism .. Spring 2013, 11(2):1:88-94. 10.5812/IJEM.9602. 

17. Sarraf-Zadegan .N,            Atashi.M          ,           Naderi.G.A,Baghai.A.M, Asgary.S, 

Fatehifar.M.R,...& Zarie .M. : The effect of fasting in Ramadan on the values and 
interrelations  between  biochemical,  coagulation  and hematological factors. . Ann 

Saudi Med. (2000) , 20(5-6):377-81. 10.5144/0256-4947.2000.377. 

18. Bouhlel . E , Salhi . Z , Bouhlel. H ,et.al: Effect of Ramadan fasting on fuel oxidation 

during exercise in trained male rugby players. Diabetes & Metabolism. December 

2006, 32, Issue 6:617-624. 10.1016/S1262-3636(07)70317-8 

19. Nematy. M , Alinezhad-Namaghi . M , Rashed. M.M, et al.: Effects of Ramadan 

fasting on cardiovascular risk factors: a prospective observational study.. Nutr J. 

2012, 11:69. 10.1186/1475-2891-11-69 

20. Bahammam.  A. S , Alaseem. A. M , Alzakri. A. A ,Sharif. M. M: The effects of 

Ramadan fasting on sleep patterns and daytime sleepiness: An objective 
assessment. Journal of research in medical sciences .. the official journal of Isfahan

https://dx.doi.org/10.1007/s00125-009-1573-7
https://dx.doi.org/10.1007/s00125-009-1573-7
https://dx.doi.org/10.2337/diabetes.52.3.812
https://dx.doi.org/10.2337/diabetes.52.3.812
https://dx.doi.org/10.2337/diabetes.52.3.812
https://dx.doi.org/10.2337/diabetes.52.3.812
https://dx.doi.org/10.2337/diabetes.52.3.812
https://dx.doi.org/10.1155/2016/1698071
https://dx.doi.org/10.1155/2016/1698071
https://dx.doi.org/10.1155/2016/1698071
https://dx.doi.org/10.1155/2016/1698071
https://dx.doi.org/10.1155/2016/1698071
https://dx.doi.org/10.1155/2016/1698071
https://dx.doi.org/10.1089/met.2010.0084
https://dx.doi.org/10.1089/met.2010.0084
https://dx.doi.org/10.1089/met.2010.0084
https://dx.doi.org/10.1089/met.2010.0084
https://dx.doi.org/10.1089/met.2010.0084
https://dx.doi.org/10.3389/fnut.2020.625240
https://dx.doi.org/10.3389/fnut.2020.625240
https://dx.doi.org/10.3389/fnut.2020.625240
https://dx.doi.org/10.1159/000157513
https://dx.doi.org/10.1159/000157513
https://dx.doi.org/10.1159/000157513
http://journals.umsha.ac.ir/index.php/JRHS/article/view/295.
http://journals.umsha.ac.ir/index.php/JRHS/article/view/295.
http://journals.umsha.ac.ir/index.php/JRHS/article/view/295.
https://dx.doi.org/10.5144/0256-4947.1994.139.
https://dx.doi.org/10.5144/0256-4947.1994.139.
https://dx.doi.org/10.5144/0256-4947.1994.139.
https://dx.doi.org/10.5144/0256-4947.1994.139.
https://dx.doi.org/10.5812/ijem.9602.
https://dx.doi.org/10.5812/ijem.9602.
https://dx.doi.org/10.5812/ijem.9602.
https://dx.doi.org/10.5812/ijem.9602.
https://dx.doi.org/10.5144/0256-4947.2000.377.
https://dx.doi.org/10.5144/0256-4947.2000.377.
https://dx.doi.org/10.1016/S1262-3636(07)70317-8
https://dx.doi.org/10.1016/S1262-3636(07)70317-8
https://dx.doi.org/10.1016/S1262-3636(07)70317-8
https://dx.doi.org/10.1186/1475-2891-11-69
https://dx.doi.org/10.1186/1475-2891-11-69
https://dx.doi.org/10.1186/1475-2891-11-69
http://1.108.230.231/
http://1.108.230.231/
http://1.108.230.231/
http://1.108.230.231/


 

 

 

University    of    Medical    Sciences.    (2013),    18(2):127-131.    Available    at    : 

http://23914215. 

21. Ebrahimi. S., Rahmani. F., Avan. A., Nematy. M, Parizadeh. S, Hasanian Mehr. S, 

Parizadeh.  S: Effects  of  Ramadan  Fasting  on  the  Regulation  of  Inflammation. . 

Journal of Nutrition,Fasting and Health. 2016, 4(1):32-37. 10.22038/JFH.2016.6624 

22. Khafaji HA, Bener A, Osman M, Al Merri A, Al Suwaidi J. The impact of 

diurnal fasting during Ramadan on the lipid profile, hs-CRP, and serum leptin 

in stable    cardiac    patients. Vasc    Health    Risk    Manag.    2012;8:7-14. 
10.2147/VHRM.S22894 

23. Askaria V.R., Alavinezhadb .A, Boskabady .M.H. The impact of “Ramadan 

fasting  period”  on  total and differential white blood cells, haematological 

indices, inflammatory biomarker, respiratory symptoms and pulmonary 

function tests of healthy and asthmatic patients. Allergol Immunopathol 

(Madr)2016; 44(4):359---367. 10.1016/j.aller.2015.10.002 

http://1.108.230.231/
https://dx.doi.org/10.22038/jfh.2016.6624
https://www.elsevier.es/en-revista-allergologia-et-immunopathologia-105-articulo-the-impact-ramadan-fasting-period-S0301054616000069#aff0005
https://www.elsevier.es/en-revista-allergologia-et-immunopathologia-105-articulo-the-impact-ramadan-fasting-period-S0301054616000069#aff0010
https://www.elsevier.es/en-revista-allergologia-et-immunopathologia-105-articulo-the-impact-ramadan-fasting-period-S0301054616000069

