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Objective(s): Fasting during the month of Ramadan is a religious obligation and belief for healthy
adult Muslims. The aim of the present study was to determine the effects of Ramadan Fasting and
physical activity on ‘Blood Hematological-Biochemical Parameters’.

Materials and Methods: In this study, twenty-six healthy males in two experimental groups were
compared in two different instances before and after the training period. The groups which were
selected by convenience sampling method were divided into two non-active fasting (n=13) and
active fasting (n=13) groups. For comparison purposes between groups, paired and independent
sample t-test was performed, respectively, after ensuring their normality within a significance
level of P<0.05.

Results: HDL-C increased significantly in both active and non-active fasting groups, Moreover,
amount of hematocrit (Hct), red blood cell count (RBC), TC, LDL, VLDL, LDL/HDL and TC/ HDL
decreased significantly. Amount of hemoglobin (Hgb) and glucose reduced significantly in the
active-fasting group. The variation of the means between the groups in the Hgb index and
LDL/HDL were statistically significant.

Conclusion: Fasting during the month of Ramadan by regular physical activity caused positive
alterations in Hematological-Biochemical Index. These changes may be due to the alterations in

diet, biology response of the body to the starving and physical activity during this month.
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Introduction

Ramadan is considered as one of the five pillars of
Islam which is followed by about 400 million Muslims
worldwide (1). During the month of Ramadan, Muslims
abstain from intake of food and drink from sunrise to
sunset. Mainly, food products such as fluids and food
are used at night; and the number of meals, sleep
quantity, and physical activity are reduced at this
month. Dietary habits during Ramadan is not similar to
the rest of the year, therefore, the amount of consumed
fat, protein and carbohydrate may vary during this
month (2). The fasting period may vary from 10 to 19
hours per day (3).

Previous investigations have examined the effect of
Ramadan fasting and physical activity on
hematological-biochemical responses during ritual
fasting such as Ramadan (4-6). In fact, hematocrit and
hemoglobin have both been reported to increase (7),
decrease (8), and without any changes (9) during the
month of Ramadan.

Ramadan fasting has been demonstrated to

change the lipoid profile of athletes. TC, HDL-C and
LDL-C have been shown to elevate in elite judokas
(10). In addition, free fatty acid levels have been
shown to increase in middle-distance runners (11).

Due to the fact that blood lipid levels can change
considerably during the month of Ramadan, In this
regard, the lipid profile should be monitored
regularly during the months.

However, it is not clear which reason has the
major effect on lipid profile. Conflicting results have
been reported that the total cholesterol during
weight loss and/ or Ramadan fasting decreases (12,
13); without any changes (14, 15) and even
increases (16). Adlouni et al (17) reported that
fasting during Ramadan led to a significant decrease
in a serum total cholesterol, triglyceride and LDL-C,
while a significant increase in the serum HDL-
cholesterol during this month. On the other hand,
Maislos et a/ (18) noted that LDL-C, very-low-density
lipoprotein (VLDL) and total-cholesterol have not
changed, while they observed a significant increase
in HDL-cholesterol levels and a reduce in the ratios
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LDL/HDL and TC/LDL at the end of Ramadan. There is
a controversy in research results: Sarraf-Zadegan et a/
(19) and Argani et al (15) showed no changes in WBC
count or another hematological parameters throughout
Ramadan; Bouhlel et a/ (7) Showed a significant
increase in Hb and Hct in rugby players in Tunisia.
However, Argani et al.(15) Showed no changes in Hb in
renal transplant recipients during Ramadan.

The conflicting results about the effects of fasting on
biochemical parameters and hematological serum in
previous studies along with the lack of sufficient
evidence in examining the effects of sports activities in
the holy month of Ramadan and the increase of fasting
time in summer time have given great value to an
investigation of fasting with or without regular sports
activities. The significance of fasting, especially fasting
along with sports activities, and also better
understanding of physiological conditions of athletes
during the holy month of Ramadan have made
researchers conducting some comparison studies on
the effect of Ramadan and regular sports activities on
biochemical and hematological serums of male athletes
(soccer players) and male non-athletes (passive).

Materials and Methods
Subjects

This research was semi-experimental with two
phases which was performed before and after the
Ramadan fasting in the experimental and the control
groups. During the first stage, written informed
consent was obtained from all the 26 young active
and non-active males in Ramadan, 2012. All
participants were asked to fill out a medical history
as well as a medical questionnaire to ensure that
they were not taking any regular medications for
conditions such as: cardiovascular, respiratory, renal
and metabolic diseases. Also, all subjects were
completely familiarized with all of the experimental
procedures and exercise protocol (20). The
volunteers were assigned randomly into one of two
groups as follows: a control group (n=13), training
group (n=13).

During the second stage, their heights were
measured in centimeters using a height determiner
and their weight was recorded using a digital scale
produced by a German company called Beurer
(PS07-PS06). Then, the waist-hip ratio was
determined. Body fat percentage was calculated
using a body compound determiner (model In-body-
720 made in Korea) and based on a method called
bioelectrical impedance. All of these measurements
were carried out while the runners had stopped
eating or drinking four hours prior to their test, and
their bladder, stomach, and bowels were empty.

Exercise Programs

The football training session was started in the
evening of the first day till 30th day of Ramadan (15
to 16:30 pm). It was included 3 sessions per week,
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and each session lasted for 90 minutes. In this study,
regular exercise was an exercise program specifically
in male elite soccer players during Ramadan. The
exercise protocol included: 10 min general warm-up
(walking, stretching and movement exercise); 10
min special warm-up (start short and fast
movements with the ball and 10 speed starts 10 to
15 m). Then, 45 to 60 min specific training consists
of: technical training, knocking, and dribbling and
playing in small groups (3 X 3,4 X 4,5 X 5 and 6 X
6) to the alternative with intensity of 60-75 percent
of maximum heart rate reserve (MHRR), according
to the Table 1. At the end of each exercise session, for
10 minutes to return the body to its normal,
activities such as jogging, walking and stretching was
performed (21).

According to the MHRR, variables for each athlete
were calculated based on Karvonen equation (1) and
was controlled during an exercise by a heart rate
monitor (made in Finland-Polar).

Equation (1): Target heart rate= [%60 or %70x
[((220- age)- Resting heart rate]] + Resting heart rate

In this research, we have estimated the consumed
oxygen of subjects using Cooper Fitness Test (12
minutes of running), and by controlling the heartbeat
cycle, using a polar heartbeat counter along with
estimating the activity oxygen consumption. We
could also count the partial consumed calories in
each exercise session, using the indirect calorie
counting. In this research, soccer players consumed
600 up to 1000 kilo calories in each exercise session.

Biochemical tests

Blood samples in all related studies were collected
by venepunction from forearm vein after at least 15
minutes of sitting at rest or in the supine position.
Blood sample was poured into a tube containing
K2EDTA and mixed for 15 min before the analysis.
This was performed after centrifusing samples in
plastic capillary tubes using Haemato Spin Centrifuge
device (Hct, Hawksly, Susses, UK). Serum
biochemical concentrations were determined using
an auto-analyzer spectrophotometer and different
kits in various wavelengths as follows below. Serum
cholesterol concentration was determined as mg/dl
by using Pars-Azmun kits with chod-pap method
at 546 nm wavelengths. Serum glucose concentration

Table 1. Classification of exercise intensity

The relative intensity (percent) *

Classification of The rate of Heart rate Maximum
exercise perceived reserve heart rate
intensity exertion

Very light <9 <30 <35
Moderate 10-11 30-49 35-59
Average 12-13 50-74 60-79
Heavy 14-16 75-84 80-89

Very heavy >16 >85 >90

* Data from the Pollock and Wilmore (1990) (18)
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was determined as mg/dl by using Pars-Azmun
kits with Godpap method at 500-546 nm
wavelengths. Serum triglycerides concentration
was determined as mg/dl by using Pars-Azmun
kits with Gpopap enzymatic method at 546 nm
wavelengths. High density lipoprotein (HDL) and
low density lipoprotein (LDL) were measured
by the enzymatic method technique, using Man Kkit,
Tehran-Iran. = Hemoglobin and  hematocrit
concentration were analyzed by system K-4500
automated hematology analyzer.

Statistical analysis

All statistical analyses were performed with
SPSS version 11.5. The average and standard
deviation of data were calculated after checking
the noremal distribution using Kolmogorov-
Smirnov test and Homogeneity of variance method
and then examined by comparison of means within
and between means groups Paired-Samples t-test
and Independent t-test was used respectively.
Statistical significance was assigned at < 0.05 for
all analysis.

Results

The mean and standard deviation of age in
experimental and control group were 19.38 + 0.5 and
21.07+1.55 years, respectively. Results of the effect of
Ramadan fasting on plasma lipids are shown in Table
2. A significant reduction of serum TC, LDL, LDL/HDL,

TC/HDL and VLDL values was observed after Ramadan
fasting compared to that of before Ramadan in both
groups. While, a significant reduction of serum FBS was
noted only in the experimental group (P=0.000). A
significant increase in HDL-C was observed in both
groups (P=0.023 and P=0.042). No significant changes
were observed on triglycerides and TG/HDL in both
groups.

No significant changes were found in white blood
cells, Platelets in both groups. . However, there was a
significant reduction of red blood cell count in both
groups, while, haemoglobin and hematocrit values
decreased significantly after Ramadan compared to
before Ramadan (2 =0.027, p=0.031 respectively) in
the experimental group. Hematocrit values were
increased significantly after Ramadan compared to
before Ramadan (2 = 0.042) in the control group as
illustrated in Table 3.

Discussion

During the month of Ramadan, Muslims
worldwide are obliged to fast during daytime hours,
and restricted food and drink intake after the sunset.
People may alter their sleeping habits and stay
awake most of the night. Previous studies have
reported conflicting results regarding the effect of
Ramadan fasting on various hematological indices.

In the present study, no significant changes were
observed in white blood cell count, platelets in both
groups. However, a significant reduction of red blood
cell count was observed in both groups, while,

Table 2. The levels of some biochemical variables measured in subjects before and after Ramadan (Mean+SD)*

Variables Groups Pre-test Post-test P* Different between PrEx
Mean+SD* Mean+SD* pre-post test

FBS (mg/dl) Exercise group 91.15+5.61 85.15+5.01 10.00 6 0.440
Control group 88.38+6.30 84.46+7.55 0.05 3.92

TG (mg/dl) Exercise group 51.92+14.21 51.924+13.08 1.00 0.00 0.247
Control group 97.154+57.46 107.30+52.45 0.209 -10.15

TC (mg/dl) Exercise group 145.2349.81 140.23%+9.22 10.002 5.00 0.223
Control group 185.46+37.13 175.84+33.90 +0.015 9.62

LDL (mg/dl) Exercise group 93.69+8.75 89.9245.96 +0.022 3.77 0.056
Control group 128.074+30.52 117.00£27.31 10.006 11.07

HDL mg/dl) Exercise group 41.23+6.31 43.30+5.66 +0.023 -2.07 0.248
Control group 37.92+3.98 38.92+3.70 10.042 -1

LDL/HDL (mg/dl) Exercise group 2.31+0.38 2.10+0.25 10.006 0.21 +0.006
Control group 3.43+0.96 3.43+0.96 +0.004 0.00

TG/HDL (mg/dl) Exercise group 1.29+40.40 1.2340.41 0.527 0.06 0.266
Control group 2.62+1.65 2.824+1.50 0.352 -0.2

TC/HDL (mg/dl) Exercise group 3.57+0.41 3.261+0.30 +0.001 0.31 0.525
Control group 4.96+1.20 4.56+0.98 +0.005 0.4

VLDL (mg/dl) Exercise group 10.38+1.44 9.10+1.44 +0.045 1.28 0.629
Control group 19.43+11.49 18.49+10.85 10.043 0.94

*Data presented as mean + standard deviation
$The mean difference is significant at the 0.05 level
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Table 3. Values of hematological indices in subjects before and after Ramadan (Mean+SD)*

Variables Groups Pre-test

Mean+SD*
White blood cell Exercise group 5.66+1.75
count (x 106/mm3) Control group 5.97+0.97
Red blood cell count Exercise group 5.03+0.28
(x106/mm3) Control group 4.984+0.26
Hemoglobin (gm/dl) Exercise group 14.55+1.19
Control group 14.80+1.15
Hematocrit (%) Exercise group 42.194+2.81
Control group 42.83+2.58

Platelets (1000) Exercise group 202.924+39.64

Control group 206.23+51.35

Post-test P Different between PrEx
Mean+SD* pre-post test
5.2141.00 0.252 0.45 0.259
6.03+1.02 0.813 -0.06
4.93140.27 0.040+ 0.1 0.705
4.8610.24 0.032+ 0.12
14.2341.01 0.027+ 0.32 0.031t
14.93+1.06 0.413 -0.13
41.45+2.43 0.031+ 0.74 0.769
41.95+2.23 0.042+ 0.88
203.461+44.74 0.954 -0.54 0.809
209.23453.28 0.497 -3

*Data presented as mean + standard deviation

** Paired sample t-test

$The mean difference is significant at the 0.05 level. *** Independent samples t-test

haemoglobin and hematocrit values decreased
significantly after Ramadan compared to before
Ramadan, which was consistent with others (8, 22).
In another study, Dewanti et a/ showed a significant
decrease in haemoglobin and Hematocrit. Maughan
et al (8) noted a decrease in both parameters in
soccer players. While, other investigations have
reported opposing findings, (7, 9, 10, 23). Chaouachi
et al (10) noted an increase in hematocrit and a
decrease in hemoglobin in elite judokas, Tayebi et a/
(9) showed no changes in hematocrit and
hemoglobin. Disparity in the results of the
aforementioned studies may be due to temperature,
climate, fluid intake and exercise regime.

Ramadan fasting had no effect on blood platelets.
This finding is contrary to the results of Ramadan et-
al (24) Who exhibited a decrease in blood platelets
by a deficiency of iron and vitamins during the
month of Ramadan.

In our study, mean plasma glucose showed a
significant reduction after Ramadan in comparison to
initial levels. Other studies have also reported marked
decline in the glucose level during Ramadan (17, 25,
26). This finding strongly indicates the beneficial effects
of Islamic fasting in diminishing plasma glucose. In
prolonged hunger, plasma glucose concentration
decreases to the lowest possible level and after one
week of hunger it starts to increase. If hunger continues
for more than three weeks, glucose exceeds the initial
levels. In ordinary conditions, glycogenolysis maintains
plasma glucose levels around normal values for 12-16
hours and in prolonged hunger this phenomenon is
able to preserve plasma glucose levels in normal ranges
for 2-10 d and then after, breaking-down of fats is the
most important factor interfering with decrease in
glucose. In this situation, the role of the important
parameters interfering with the decrease in the level of
glucose is shown. In this situation, the role of Insulin
and Glucagon is prominent and essential (27).

The effect of Ramadan fasting on lipid profile is
different in published articles and this may be due to
changes in dietary regime, decreased activity and some
cultural parameters. Our study showed a significant
increase in HDL at the end of Ramadan. Similar to other
series of studies (10, 28, 29) a significant decrease was
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observed in LDL, total cholesterol, VLDL, LDL/HDL,
TC/HDL in both groups. However, mechanisms that
examine the effect of fasting on increasing the level of
HDL-C are not well understood, Probably, weight loss in
fasters during Ramadan may lead to an increase in the
level of HDL-C. A decrease in the total cholesterol, LDL
and an increase in HDL were observed in
hyperlipidemic fasted subjects. Decline in lipid-related
risk factors has been observed among people who are
using low-calorie diet during fasting (30, 31). Future
studies should include the measurement of other
apolipoproteins for estimation of lipids profile of
subjects.

Conclusion

It seems that more researches are required for
evaluating the effects of Ramadan fasting and
physical activities and there are yet many
unanswered questions in this relation. We believe
that repeated fasting, results in adaptations which
result in an increased reliance upon lipid oxidation at
rest and during exercise, and an increased capacity
of skeletal muscle and liver to store carbohydrate.
Fasting during Ramadan may be used as a good
human model for dietary. There is stronger evidence
for those who are fasting during Ramadan who are
able to promote the ability of the body to use the
lipids efficiently at rest and during exercise. If an
individual can participate in exercise during
Ramadan, these adaptations are more pronounced.

Acknowledgment

This study was funded by the Research Vice-
President of Mashhad University; the project was
approved by the Ethics Committee for Scientific
Research at the Academy of Physical Education
under code of 286314 in Ferdowsi University of
Mashhad, Iran.

References
1. Rashed A. The Fast of Ramadan (editorial). BM]
1992; 304:521-522.
2. Gumaa K, Mustafa K, Mahmoud N, Gader A. The
effects of fasting in Ramadan. I. Serum uric acid and
lipid concentrations. Br ] Nutr 1978; 40:573-581.

Iran J Basic Med Sci, Vol. 16, No. 7, Jul 2013



Ramadan and Exercise on Hematological Parameters

1)) MS

Hejazi et al

3. Altun A, Ugur-Altun B. Does Ramadan modify the
circadian patterns? (Expert’s Comments). ] Postgrad
Med 2006; 52:33-34.

4. El-Hazmi M, Al-Faleh F, Al-Mofleh 1. Effect of
Ramadan fasting on the values of haematological and
biochemical parameters. Saudi Med ] 1987; 8:171-176.
5. Slim N, Khatib F. Effect of fasting Ramadan on body
weight and some blood constituents of healthy
muslims. Nutr Rep Int 1988; 38:1299-1306.

6. Cisse F, Martineaud ], Ndoye R, Gueye L.
Retentissement du jeoune du Ramadan suro exercice
musculaire submaximal. Med du sport 1993;67:76-80.
7 .Bouhlel E, Salhi Z, Bouhlel H. Effect of Ramadan
fasting on fuel oxidation during exercise in trained
male rugby players. Diabetes Metab 2006; 32:617-624.
8. Maughan R, Leiper ], Bartagi Z. Effect of Ramadan
fasting on some biochemical and haematological
parameters in Tunisian youth soccer players
undertaking their usual training and competition
schedule. ] Sports Sci 2008; 26:39-46.

9. Tayebi S, Hanachi P, Niaki A. Ramadan fasting and
weight-lifting training on vascular volumes and
hematological profiles in young male weight-lifters.
Glob ] Health Sci 2010; 2:160-166.

10. Chaouachi A, Chamari K, Roky R. Lipid profiles of
judo athletes during Ramadan. Int ] Sports Med 2008;
29:282-288.

11. Chennaoui M, Desgorces F, Drogou C. Effects of
Ramadan fasting on physical performance and
metabolic, hormonal, and inflammatory parameters in
middle-distance runners. Appl Physiol Nutr Metab
2009; 34:587-594.

12. Asgary S, Aghaei F, Naderi GA, Kelishadi R,
Gharipour M, Azali S. Effects of Ramadan fasting on
lipid reoxidation, serum lipoproteins and fasting blood
sugar. Med ] Islam Acad Sci 2000; 13:35-38.

13. Scheen AJ, Luyckx AS, Scheen-Lavigne MC, Lefebvre
PJ. Hormonal and metabolic adaptation to protein-
supplemented fasting in obese subjects. Int ] Obes
1982; 6:165-174.

14. Cesur M, Corapcioglu D, Gursoy A, Gonen S,
Ozduman M, Emral R, et al. A comparison of glycemic
effects of glimepiride, repaglinide, and insulin glargine
in type 2 diabetes mellitus during Ramadan fasting.
Diabetes Res Clin Pract 2007; 75:141-147.

15. Argani H, Mozaffari S, Rahnama B. Evaluation of
biochemical and immunologic changes in renal
transplant recipients during Ramadan fasting.
Transplant Proc 2003; 35:2725.

16. Yarahmadi S, Larijani B, Bastanhagh MH, Pajouhi M,
Baradar Jalili R, Zahedi F, et al. Metabolic and clinical
effects of Ramadan fasting in patients with type II
diabetes. ] Colleg Physic Surg Pak 2003; 13:329-332.
17. Adlouni A, Ghalim N, Benslimane A, Lecerf |, Saile R.
Fasting during Ramadan induces a marked increase in

Iran J Basic Med Sci, Vol. 16, No. 7, Jul 2013

high-density lipoprotein cholesterol and decrease in
low-density lipoprotein cholesterol. Ann Nutr Metab
1997; 41:242-424.

18. Maislos M, Khamaysi N, Assali A, Abou-Rabiah Y,
Zvili I, Shany S. Marked increase in plasma high-density
lipoprotein cholesterol after prolonged fasting during
Ramadan. Am | Clin Nutr 1993; 57:640-642.

19. Sarraf-Zadegan N, Atashi M, Naderi GA, Baghai AM,
Asgary S, Fatehifar MR, et al. The effect of fasting in
Ramadan on the values and interrelations between
biochemical, coagulation and hematological factors.
Ann Saudi Med 2000; 20:377-381.

20. Shephard R. Readiness for physical activity. Sports
Med 1991; 1:359.

21. Pollock ML, Wilmore ]. Exercise in Health and
Disease: Evaluation and Prescription for Prevention
and Rehabilitation. 2nd ed. Philadelphia: WB
Saunders;1990.

22. Dewanti L, Watanabe C, Sulistiawati E, Ohtsuka R.
Unexpected changes in blood pressure and
haematological parameters among fasting and
nonfasting workers during Ramadan in Indoensia. Eur ]
Clin Nutr 2006; 60:877-881.

23. Bigard A, Boussif M, Chalabi H. Alterations in
muscular performance and orthostatic tolerance
during Ramadan. Aviat Space Environ Med 1998;
69:341-346.

24. Ramadan ], Telahoun G, Al-Zaid N. Responses to
exercise, fluid, and energy balances during Ramadan in
sedentary and active males. Nutrition 1999; 15:735-
739.

25. Shokry M. Effect of fasting in Ramadan on plasma
lipoproteins and apoproteins. Saudi Med ] 1986;:561-
565.

26. Nomani M, Hallak M, Nomani S, Siddigui I. Changes
in blood urea and glucose and their association with
energy-containing nutrien in men on hypocaloric diets
during Ramadan fasting. Am ] Clin Nutr 1989;
49:1141-1145.

27. Amiri M. Effect of fasting on blood and urine
biochemical parameters. Fatemieh Med Sci ] 1999; 1:8-15.
28. Rahman M, Rashid M, Basher S, Sultana S, Nomani
M. Improved serum HDL cholesterol profile among
Bangladishi male students during Ramadan fasting.
East Mediterr Health ] 2004; 19:131-137.

29. Fakhrzadeh H, Larijani B, Sanjari M, Baradar-Jalili R,
Amini M. Effect of Ramadan fasting on clinical and
biochemical parameters in health adults. Ann Saudi
Med 2003; 23:223-226.

30. Sattarivand R. Fasting and Diseases. Teb Tazkieh ]
1998; 30:102-108.

31. Qujeq D, Bijani K, Kalavi K, Mohiti ], Aliakbarpour H.
Effect of Ramadan Fasting on Serum Low- Density and
High- Density Lipoprotein-Cholesterol Concentration.
Ann Saudi Med 2002; 22:297.

849



