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           Abstract  

The sequence of alterations in the concentrations of blood glucose and the compositions of different serum 

lipids following fasting in Ramadan is not known  

 We therefore monitored the concentrations of total cholesterol (TC), triglyceride (TG), very low density 

lipoprotein cholesterol (VLDL-C), low density lipoprotein-cholesterol (LDL-C) and high density lipoprotein-

cholesterol (HDL-C) as well as blood glucose. 

 Fasting blood samples were taken from 50 healthy volunteers at the beginning, during Ramadan and then 

30 days following Ramadan. Blood analysis was determined for glucose and lipid profile. 

       Results showed non significant increase in the levels of TC, TG, and LDL-C during the first 9 days of fasting in 

Ramadan. This was followed by a decrease in their concentration after 18 days of fast, which tend to rise 

progressively by the end of Ramadan reaching their initial values 30 days later. No changes were found in VLDL-C 

through out the study.  HDL-C concentration showed a gradual and highly significant decrease (P< 0.001) in its 

value from start to the end of Ramadan reaching near initial values 30 days following Ramadan. 

      Blood glucose level remains unchanged during the 18 days of fasting in Ramadan, but later showed a 

progressive decrease towards the end of Ramadan that remains even after 30 days.   

 These changes although unlikely would affect normal people, may be significant in hyperlipidemic 

patients. Physicians working in Muslim countries should be aware that fasting in Ramadan might influence some 

laboratory findings. 
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 الخلاصة
 

ولھذا قمنا بدراسة . ما" الى حدا" المكونات المختلفة لدھون الدم لالشخاص الصائمین في رمضان لیس واضحا   التعاقب بتغیر تراكیز سكر الدم و
(تراكیز مستویات الكولسترول الكلي TC الكلسریدات الثلاثیة، )  (Tg) "البروتینات الدھنیة واطئة الكثافة جدا،  (VLDL) قلیلة الكثافة،  (LDL-C) ،

(HDL-C)وعالیة الكثافة .كر الدم عند الصائمین خلال شھر رمضان وكذلك س  
 عینة من دم الاشخاص الصائمین في بدایة وخلال شھر رمضان وبعد شھر من انتھاء  رم ضان لدراس ة التغی ر بتراكی ز ال سكر ونم ط          50      سحبت  

 .الدھون
"(معنویا"       اظھرت نتائج الدراسة ارتفاعا p<0.05  9یدات الثلاثیة والبروتینات الدھنیة واطئة الكثافة خلال بمستویات الكلولسترول الكلي والكلسر) 

(ایام من بدایة شھر رمضان ثم اعقبة نقصان غیر معنوي لبعض القیم المذكورة اعلاه  p>0.05( في الیوم السابع والعشرین ، في الیوم الثامن عشر
(حصل انخفاض معنوي  p<0.05 وعالي المعنویة  (p<0.01 روتینات الدھنیة عالیة الكثافة بالتعاقب وانخفاض غیر معنوي  في مستویات السكر والب
)p>0.05( البروتینات ، في الیوم الثلاثین الذي أعقب شھر رمضان أظھرت تراكیز الكلسریدات الثلاثیة. بالیوم الاول"  لبقیة مكونات الدھون مقارنة

" (غیر معنویا" ارتفاعاو" غیر معنویا"  الكثافة انخفاضاةوواطئ"  الكثافة جداةالدھنیة واطئ p>0.05( بمستوى البروتینات الدھنیة عالیة الكثافة مقارنة "
(وحصول انخفاض معنوي ، بالیوم السابع والعشرین p<0.05(  وعالي المعنویة ) p<0.01(  بمستوى السكر والبروتینات الدھنیة عالیة الكثافة مقارنة 

. بالیوم الاول من الدراسة  
ھذه المستویات تؤثر بشكل او باخر على الاشخاص الطبیعین لكن ھذا التغیر یكون ذا اثر على الاشخاص الذین یعانون من فرط        ان التغیرات ب

  .بنظرالاعتبار التغیر بھذه القیم خلال شھر رمضان" الدھون ولھذا فان الاخصائین في الاقطار المسلمة یاخذون جلیا
 
 Introduction 

amadan is one of the five pillars of 
Islam. During this month fasting is 
obligatory for all adult and healthy 

Muslim during the day- light hours of the 
whole month every years. Children are 
excused, but the elderly who are well are not 
allowed to postpone the fast. Pregnant, 
lactating and menstruating woman, traveling 
and sick people are permitting to postpone 
their fasting to another time1. 
 The quality of food eaten daily is 
similar before and during Ramadan, 
however in Ramadan there is a change in 
eating pattern from several spaced meals in 
the day to one large meal at sunset, and one 
light meal before dawn. There is also a 
tendency to consume more sugary juices and 
sweet food during this month 2. 
 Physiological changes during 
Ramadan are not known and reports in the 
literature concerning the effects of fasting in 
Ramadan are very few. Two previous 
studies carried out in this country at 1985 
and 1987 revealed a contradictory results 
about total serum cholesterol, and neither of 
these studies concerned with the changes 
that may happened in the distribution of 
cholesterol fraction within lipoproteins 
during Ramadan 3,4. 

 Therefore, the present study was 
conducted to evaluate the effect of Ramadan 
fasting on lipid profiles and blood sugar 
after 10 years of economic sanction that 
may have led to major changes in food 
quality. 
Materials and Methods 
A total of 50 volunteers (45 males, 5 
females) with a mean age 30years (ranging 
from 20-50 years) were participated in this 
study. All subjects undertook ordinary 
activities during Ramadan. At the time of 
the study, the period of Ramadan was 
November 27th to December 27th, 2000. All 
volunteers were found healthy on general 
medical examination. None was receiving 
any medication known to affect the lipid and 
glucose metabolism, and none of them were 
smokers. 

  Venous blood was collected into 
clean tubes after an average fast of 14 hours 
on the first day and again on day 9, 18 and 
27 during Ramadan and then at 30 days 
following Ramadan.   The first day samples 
were used as the baseline values, and each 
subject served as his own control. 
Specimens were allowed to clot at room 
temperature for 2 hours; serum then was 
separated and stored at -18°C until 
subsequent analysis, which was performed 
within 1- 4 days. 

R 
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 The serum concentrations of TC, TG 
and HDL-C (after precipitation with sodium 
phosphotungstate-MgCl2) and blood glucose 
were determined enzymatically using kits 
from Bio-Merieux, France. All procedures 
were followed according to instructions of 
manufacture. Quality control sera from Bio-
Merieux were included in each assay batch 
for all above analytes. The inter-assay 
coefficient of variation was 4% for TC, TG 
and glucose, 6% for HDL-C. 
 Data were expressed as mean±SD.  

Comparison between the means was made 

using the student’s paired t-test.  P<0.05 was 

considered as significant. 

Results 

The clinical characteristics for all subjects 
participated in this prospective study with 
their data, which were recorded at the 
beginning of Ramadan, are summarized in 
Table 1. 
 Table 2 shows the mean levels of 
blood glucose, serum TC, TG, VLDL-C, 
LDL-C, HDL-C and body mass index of 
subjects at the 1st, 9th, 18th and 27th days 
during Ramadan. 
          Results on 9th day fasting showed, non 
significantly elevated (P>0.05) 
concentrations of blood glucose, serum TC, 
TG, VLDL-C and LDL-C, however the 
concentration of HDL-C was highly 
significantly lowered (P<0.001) as 
compared with their values on the 1st day. 
 Eighteen days following fasting, the 
concentrations of TC and HDL-C were 
highly significantly lowered (P<0.001). 
Whereas the concentrations of blood 
glucose, serum TG, VLDL-C and LDL-C 
were non significantly decreased (P>0.05). 
 On day 27th , the concentrations of 
all parameters except blood glucose and 
HDL-C were insignificantly decreased 
(P>0.05).  The concentrations of blood 
glucose and HDL-C were highly 

significantly lowered (P<0.001) as 
compared to their values on the 1st day. 
 The comparison between the 
changes in the values of blood glucose, TC, 
TG, VLDL-C, LDL-C, HDL-C and body 
mass index at 1st, 27th and 30 days following 
Ramadan were summarized in Table 3. 
Results showed that, at 30 days following 
Ramadan, the concentrations of TG, VLDL-
C , and LDL-C, were non significantly 
elevated (P>0.05) as compared with their 
values on day 27th and  1st of Ramadan. 
Where as HDL-C showed a significant 
increase (P<0.01), while the concentrations 
of blood glucose and total serum cholesterol 
were non significantly decreased (P>0.05) in 
comparison to their values on day 27th.  
However the level of blood glucose and 
HDL-C were highly significantly lowered 
(P< 0.001)  than that on the 1st day. On the 
other hand non significantly decrease was 
observed in serum total cholesterol level 
(P>0.05) in comparison to its initial values 
on the 1st day. 
 Although body mass index has been 
decreased during and at the end of Ramadan 
as compared with their initial values at 1st 
day, however the differences remains 
statistically non significant (P>0.05). The 
value of body mass index tends to increase 
following 30 days of Ramadan. 
Discussion 
Doctors working in Muslim countries are 
often faced with problem of advising people 
on whether or not to fast when they are 
unwell. Since the metabolic consequences of 
fasting in Ramadan are not clearly known, 
doctors usually faced a dilemma. This study 
attempts to answer some of these questions 
by investigating the changes in blood 
glucose and serum lipid levels during fasting 
in Ramadan and then after 30 days 
following Ramadan. 
 In the present study there was an non 
significant decrease in the body mass index 
during fasting in Ramadan and non 
significant increase after Ramadan. A 
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possible cause for such finding could be 
attributed to the low energy intake due to the 
reduction in food intake, which could be the 
reason for the reduction observed in body 
weight during Ramadan. These results are in 
agreement with those of many other 
investigators5-8. Analysis of 70 research 
papers showed that the loss of body weight 
is associated with reduced concentrations of 
lipid in the population study 9. 
 Our data showed a reduction in the 
concentrations of lipids during Ramadan. A 
significant decrease in the concentrations of 
TC and HDL-C were observed on day 18th, 
while on day 27th the reduction were non 
significant for all parameters except for 
blood glucose and HDL-C in which the 
decrease was significant.  It has been found 
that the body weight reduction is 
accompanied by a decrease in TC, TG, 
VLDL-C and LDL-C 9,10.  The decrease in 
serum TG has been attributed to its use as a 
source of energy during Ramadan fasting 11. 
 Some reports had demonstrated an 
increase in lipid parameters during Ramadan 
fasting. This may be due in part to the 
various dietary habits in different Islamic 
countries. For instance, a decrease of daily 
energy intake during Ramadan has been 
reported in Indian Muslim12. However, in 
Saudi Arabian13 and Moroccain9 populations 
there was an increase in daily energy intake 
during Ramadan fasting. In Tunisian 
subjects, no change in total energy intake 
has been reported14. 
 In the present study, a marked 
decreased was found in serum HDL-C 
concentration which is in contrast with the 
data reported by other investigator9-14.  On 
the other hand, it is in partial agreement 
with result reported by Writh et al 15 , who 
observed a gradual decrease in the level of 
HDL-C during the long-term fast of 22 days.  
Opposite result was reported by Maislos et 
al 16 , who found a marked increase in HDL-
C level during Ramadan fasting with no 
significant change in the levels of TC, TG, 

VLDL-C and LDL-C. These results have 
been attributed to inductive effect of eating 
one large evening meal a day on lipid 
profiles. This fact was documented by other 
workers; Gwinup et al 17 found an increased 
in serum lipids in hospital patients during 2 
to 3 week period when their daily food 
intake was consumed in one large evening 
meal as compared to a period when the food 
was divided into 10 small rations. Similarly, 
Irwin and Feeley18 noted that in the 15 
healthy women, the mean serum cholesterol 
level was significantly lower when diet was 
served in three equal meals per day than 
when it was served in one large and two 
small meals. There is also some evidence 
indicating that body weight loss is 
associated with an increase in lipoprotein 
lipase activity, which many increase the 
hydrolysis of VLDL and transfer of its lipid 
to HDL-C 9. 
 Ramadan provides a unique model to 
study the effect of fasting refeeding pattern. 
Our finding of increased serum cholesterol 
and HDL-C levels on day 27th in relation to 
their values on day 18th was similar to the 
finding of Gwinup et al 17 and Irwin and 
Feeley 18.  These authors found that total 
cholesterol was significantly higher when 
the food intake was served as one large 
meal. 
 On day 27th, the level of blood 
glucose was significantly lowered as 
compared its concentration on the 1st day. A 
possible cause for such decreased probably 
due to either the effect of fasting (27 days) 
on glycogen storage inside the liver or due 
to the dietary habits of some people to eat 
only after sunset, and neglected the light 
meal before down. 
 Thirty days following Ramadan, 
results showed that, the concentrations of all 
parameters except for HDL-C were non 
significantly changed as compared to their 
values on day 27th of Ramadan. HDL-C 
level was significantly increased, however it 
was lower than its initial value at the first 
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day.  Such increases or changes in those 
parameters could be attributed to returning 
to the same dietary habit as before 
Ramadan, in addition to the tendency of 
some person to consume more foods after 
long period of fasting. 
 In conclusion, the results of this 

study indicated an alteration the levels of 

blood glucose and serum lipid profiles 

during and after Ramadan fasting.  

However, these changes that we have shown 

here are slight, and none of them reached 

pathological proportions. These would be 

unlikely to have any adverse effects in 

normal subjects.  Physicians working in 

Muslim countries must realize that Ramadan 

causes changes in blood constituents. 
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Table1:The Clinical Characteristics for all subjects participated in the study. 
 

Number 50 

Sex   

                      Male  45 
                      Female 5 
Age (years) 30 ± 20 
Weight (kg) 68.4 ± 13.96 
Height (cm) 174.16 ± 6.69 
Body mass index 22.46 ± 3.82 
FBS (mg/dl) 98 ± 14.6 
TC (mg/dl) 195.8 ± 49 
TG (mg/dl) 80.4 ± 32 
VLDL-C (mg/dl) 15.9 ± 6.4 
LDL-C (mg/dl) 113.4 ± 46.6 
HDL-C (mg/dl) 73.3 ± 18.9 

                    Data are presented as mean±standard deviation. 
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Table 2:Mean levels of blood glucose, lipids and BMI during Random. 
 

Parameters 1st  9th  18th  27th  
-Glucose 

(mg/dl) 
98±14.6 98±15.5 94.7±15.2 86±21* 

-TC 
(mg/dl) 

195.8±49 208±39.7 165.8±37** 188±14.6 

-TG 
(mg/dl) 

80.4±32 97.4±41.6 76.2±43.9 70.6±41 

-VLDL-C 
(mg/dl) 

15.9±6.4 19.2±8.7 14.9±7 14.2±8.1 

-LDL-C 
(mg/dl) 

113.4±46.6 131±42 97.6±31.5 110.4±41.6 

HDL-C 

(mg/dl) 

73.3±18.9 60.5±17.6** 55.4±13** 58.5±11.9** 

BMI 

 

22.47±3.82 21.88±3.39 21.44±4.22 21.83±3.38 

 Data are presented as mean±standard deviation. 
* P<0.01 , ** P<0.001 
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Table3:Comparison between changes in the value of blood glucose,  
Lipid profile and BMI during and after Ramadan. 

 
Parameters 1st  27th  30 days  

after Ramadan 
-Glucose 

(mg/dl) 
98±14.6 86±21 82±13.6***a 

-TC 
(mg/dl) 

195.8±49 188±41.6 185.7±39.6 

-TG 
(mg/dl) 

80.4±32 70.6±41 86.2±46 

-VLDL-C 
(mg/dl) 

15.9±6.4 14.2±8.1 16.5±9.2 

-LDL-C 
(mg/dl) 

113.4±46.6 110.4±41.6 114.6±42.8 

HDL-C 

(mg/dl) 

73.±18.9 55.5±11.9*** 65.7±16.8*a 
                   **b 

BMI 

 

22.47±3.82 21.83±3.38 26.22+4.02 

 
Data are presented as mean±standard deviation. 

* P<0.05 , ** P<0.01 , *** P<0.001 
 
 a :  30 days after  Ramadan  versus  1st day.      b:  30 days after  Ramadan  versus   
27th  day. 
 
 
 
 

 


