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Abstract Introduction During the month of Ramadan, Muslims refrain from drinking and eating between sunrise and sunset. 

Aim: This study is aimed to understand the effect of this long intermittent f

electrical activity of the heart in healthy young adults. 

electrical activity of the heart seen in electrocardiogram (ECG) and thus it decreases the cardiov

Fifty healthy adults were included in the study. They were all tested before and on the 28th day of the Ramadan fast. The 

following parameters of ECG were thoroughly studied. RR interval, P wave duration , PR interval, QRS complex, QT

interval, QTC interval, P axis, QSR axis, Taxis, P(II)volt, S(V1)volt, R(V5)volt. 

RR interval was observed. Other changes in the ECG found at the end of fasting were positive however not statistically 

significant. The changes seen were:, an increase in P wave and PR interval, decrease in QRS complex, QT interval, QTC 

interval, P axis became less positive, QRS axis and T axis has become more positive .P voltage and R voltage too has 

decreased and S voltage became less 

parasympathetic nervous system (PNS) has been shown to be a strong risk factor for cardiovascular disease. 

Fasting is associated with significant improvement in autonomic card

parasympathetic modulation and probably reflected in the form of changes seen in ECG of subjects in this study. The 

effect of fasting on electrical activity of the heart should be further explored to recognize fasting 

improving cardiovascular health physiologically. 
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INTRODUCTION 
Ramadan: Fasting during Ramadan is a religious duty 

for all healthy adult Muslims. Ramadan

month of the Islamic lunar calendar. Many of the world’s 

great religion recommend a period of fasting or 

abstinence. The Islamic fast during the month of 

Ramadan during which a whole month is dedicated to 

fasting is particular to Islam, and is strictly observed by 
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During the month of Ramadan, Muslims refrain from drinking and eating between sunrise and sunset. 

This study is aimed to understand the effect of this long intermittent fasting schedule during Ramadan on the 

electrical activity of the heart in healthy young adults. Objective: To prove that fasting has a positive effect on the 

electrical activity of the heart seen in electrocardiogram (ECG) and thus it decreases the cardiov

Fifty healthy adults were included in the study. They were all tested before and on the 28th day of the Ramadan fast. The 

following parameters of ECG were thoroughly studied. RR interval, P wave duration , PR interval, QRS complex, QT

interval, QTC interval, P axis, QSR axis, Taxis, P(II)volt, S(V1)volt, R(V5)volt. Results: A 

RR interval was observed. Other changes in the ECG found at the end of fasting were positive however not statistically 

e changes seen were:, an increase in P wave and PR interval, decrease in QRS complex, QT interval, QTC 

interval, P axis became less positive, QRS axis and T axis has become more positive .P voltage and R voltage too has 

decreased and S voltage became less negative. Dominance of the sympathetic nervous system (SNS) over the 

parasympathetic nervous system (PNS) has been shown to be a strong risk factor for cardiovascular disease. 

Fasting is associated with significant improvement in autonomic cardiac modulation through enhancement of 

parasympathetic modulation and probably reflected in the form of changes seen in ECG of subjects in this study. The 

effect of fasting on electrical activity of the heart should be further explored to recognize fasting 

improving cardiovascular health physiologically.  

Ramadan fasting, ECG, RR interval, QT interval, QTc interval, T axis. 
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is a religious duty 

Ramadan is the ninth 

month of the Islamic lunar calendar. Many of the world’s 

great religion recommend a period of fasting or 

abstinence. The Islamic fast during the month of 

during which a whole month is dedicated to 

strictly observed by 

millions of Muslims worldwide. During 

majority of Muslims have two good sized meals; one 

immediately after sunset and the other just before dawn. 

They are allowed to eat and drink between sunset and 

dawn but not after dawn. The month of 

29 or 30 days. From the physiological standpoint, Islamic 

fasting provides a unique model of fasting.

defined as a partial or total abstention from all foods or a 

select abstention from prohibited foods by Trep

et al
2
. The three most commonly studied fasts are caloric 

restriction (CR), alternate-day fasting (ADF), and dietary 

restriction (DR). CR is the reduction of kilocalorie intake 

by a certain percentage (typically 20 

consumption. ADF consists of alternating 24

periods: during the “feast period,” fasters may consume 

food normally; during the “fast period,” food 

consumption is restricted or halted altogether. Water is 

allowed during all times. DR is a reduction of one or 

more components of dietary intake (typically 
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oads, Quthubullapur Municipality, 

During the month of Ramadan, Muslims refrain from drinking and eating between sunrise and sunset. 

asting schedule during Ramadan on the 

To prove that fasting has a positive effect on the 

electrical activity of the heart seen in electrocardiogram (ECG) and thus it decreases the cardiovascular risk. Method: 

Fifty healthy adults were included in the study. They were all tested before and on the 28th day of the Ramadan fast. The 

following parameters of ECG were thoroughly studied. RR interval, P wave duration , PR interval, QRS complex, QT 

Results: A significant increase in the 

RR interval was observed. Other changes in the ECG found at the end of fasting were positive however not statistically 

e changes seen were:, an increase in P wave and PR interval, decrease in QRS complex, QT interval, QTC 

interval, P axis became less positive, QRS axis and T axis has become more positive .P voltage and R voltage too has 

negative. Dominance of the sympathetic nervous system (SNS) over the 

parasympathetic nervous system (PNS) has been shown to be a strong risk factor for cardiovascular disease. Conclusion: 

iac modulation through enhancement of 

parasympathetic modulation and probably reflected in the form of changes seen in ECG of subjects in this study. The 

effect of fasting on electrical activity of the heart should be further explored to recognize fasting as a potential tool for 
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millions of Muslims worldwide. During Ramadan, the 

majority of Muslims have two good sized meals; one 

immediately after sunset and the other just before dawn. 

They are allowed to eat and drink between sunset and 

n. The month of Ramadan is either 

29 or 30 days. From the physiological standpoint, Islamic 

fasting provides a unique model of fasting.
1 

Fasting is 

defined as a partial or total abstention from all foods or a 

select abstention from prohibited foods by Trepanowski 

. The three most commonly studied fasts are caloric 

day fasting (ADF), and dietary 

restriction (DR). CR is the reduction of kilocalorie intake 

by a certain percentage (typically 20 - 40%) of normal 

consists of alternating 24-hour 

periods: during the “feast period,” fasters may consume 

food normally; during the “fast period,” food 

consumption is restricted or halted altogether. Water is 

allowed during all times. DR is a reduction of one or 

nents of dietary intake (typically 
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macronutrients) with minimal to no reduction in total kcal 

intake.  
 

 
Figure 1 

 

Many studies so far have concentrated on finding the 

beneficial effect of fasting on different cardiovascular 

parameters
3
 Shruthi et al. The objective of the present 

investigation was to prove fasting as a tool having 

positive effect on the electrical activity of the heart seen 

as changes in ECG.  

Electrocardiogram: Electrical activity is a basic 

characteristic of the heart and is the stimulus for cardiac 

contraction.  

The genesis of the electrocardiogram 
The sinus node is situated in the right atrium close to the 

entrance of the superior vena cava. The atrioventricular 

node lies in the right atrial wall immediately above the 

tricuspid valve. The fibres of the AV bundle (of His) arise 

from the atrioventricular node and run along the posterior 

border of the septum between the ventricles. On reaching 

the muscular part of the septum, they split into right and 

left bundle branches and then spread out in the 

subendocardium of the ventricles as the Purkinje system. 

The right bundle is a slender, compact structure. The left 

bundle soon splits into two or more divisions or fascicles, 

one of which proceeds anteriorly, sharing the same blood 

supply as the right bundle, and another is directed 

posteriorly. In the usual sequence of events, the electrical 

impulse arises in the sinus node and spreads across the 

atria to reach the atrioventricular node. It can then only 

reach the ventricles by passing into the rapidly 

conducting atrioventricular bundle and its branches. The 

first part of the ventricles to be activated is the septum, 

followed by the endocardium. Finally, the impulse 

spreads outwards to the epicardium. The spread of the 

cardiac impulse gives rise to the main deflections of the 

electrocardiogram: P, QRS and T waves, as shown in 

figure 1  

• The P wave represents atrial depolarization. 

• The PR interval represents the time taken for the 

cardiac impulse to spread over the atrium and 

through the AV node and His–Purkinje system.  

• The QRS complex represents ventricular 

depolarization.  

• The T wave represents ventricular repolarization.  

Waveforms and Intervals
4
 

P Wave: Best viewed in Lead II or V1, Upright in Lead 

II, biphasic in V1, Max height should be less than 2.5 mm 

and duration should be less than 0.12 sec. 

PR interval: Includes the P wave and the PR segment 

from the beginning of P wave to the beginning of the next 

QRS.PR interval should be between 0.12 and 

0.2seconds.Normally it is < 0.2 seconds. If it is >0 .2 

seconds, it suggests first degree block.  

QRS Complex: Q wave is the first deflection below 

isoelectric line it should be less than one box (0.04 sec 

wide) and less than 1/4 the height of R wave R Wave is 

any deflection above the isoelectric line, S wave is any 

deflection below the isoelectric line that is not a Q wave. 

Entire QRS complex should be less than 0.1 secs, QRS 

interval (beginning of Q to the end of the S wave) should 

be < 120msecs.  

ST segment: Begins at the junction or J point (end of 

QRS complex), to the start of T wave. Gives information 

regarding Myocardial Injury 

T wave: It represents ventricular repolarization. The 

period Beginning of QRS to apex of T wave is under 

absolute refractory period. Last half of T wave is under 

relative refractory period. It follows the direction of the 

QRS complex. 

QT interval: Indicates how fast the ventricles are 

repolarized. How fast they are ready for the next cardiac 

cycle. The QT interval (QTi) is rate related. QTi gets 

shorter as the heart rate increases. QTi can be prolonged 

in the presence of ischemia or electrolyte imbalances. 

Prolongation of the QTi can lead to Torsades de Pointes 

or Ventricular fibrillation. It is determined in the 

electrocardiogram from the beginning of the QRS to the 

point at which the T wave (or the U wave, if present) 

returns to the isoelectric line. Thus, it includes the 

duration of ventricular depolarization and repolarization, 

and corresponds to the action potential duration.  
 

 
Figure 2 
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Corrected QT interval (QTc) 

It can be calculated as, QTc men < 450 msec, QTc 

women < 470 msec, QT interval (beginning of QRS to 

end of T wave) should be less than half of the preceding 

RR interval - this varies with the rate. For normal rates, 

QT < .4 seconds (2 large boxes). "QT prolongation" (too 

long) can lead to a refractory form of ventricular 

tachycardia called torsades de pointes according to 

Whitsel. 

 

MATERIAL AND METHODS 
This study was done in the research lab of Department of 

Physiology Bhaskar Medical College during the month of 

Ramadan in the year 2011(Aug and Sept).This study has 

been approved by the institutional Ethics Committee. The 

study population was among the students and interns of 

Bhaskar Medical College and General Hospital who were 

practicing the fast during Ramadan.50 young adults in the 

age group 18-24yrs were included in the study after 

taking consent. Only normal adults with no medical 

history were included in the study.6 could not come back 

towards the end of the fast due to personal reasons. Data 

was collected from 44 men and women Each subject was 

studied twice for each of the parameters mentioned below 

firstly before the fasting and next on the 28
th

 day of the 

fasting
5
. Morning hours were chosen for all the 

recordings. After entering the lab the subjects were made 

comfortable and then the ECG was recorded. A 12 lead 

Schiller’s ECG machine as shown in Fig-2 was used to 

record the electrocardiogram. The parameters recorded 

were heart rate, RR interval, P wave duration PR interval, 

QRS complex, QT interval, QTC interval, P axis, QSR 

axis, Taxis, P(II)volt, S(V1)volt, R(V5)volt as shown in 

Fig-3 
 

 
Figure 3        Figure 4 

 

The data was processed through SPSS software. Paired 

sample statistics of t test was used to calculate the mean 

and Standard error of mean and the significance stated. 

All the participants were healthy with no history of any 

medical illness. They all had been fasting every year 

following the regimen of Ramadan fasting. 

 

OBSERVATION AND RESULTS 
At the end of the fasting RR interval increased 

significantly from 756.5 to 802.68(p<0.001) as shown in 

the Figure -1 Rest all other findings are even though not 

significant statistically but show a positive trend towards 

a good effect of fasting shown on heart. The duration of P 

wave and PR interval has increased as shown in Figure-2 

QRS complex, QT interval, QTC interval has decreased. 

P axis became less positive, QRS axis and T axis has 

become more positive. P voltage and R voltage too has 

decreased. S voltage became less negative 
 

Table 1: Shows the ECG findings before and towards the end of 

the fasting 

ECG parameters Baseline 28
th

 day P value 

RR 756.50+ 22.107 802.68+ 20.321 <0.001 

P 98.64 +2.617 99.09+ 2.400 0.870 

PR 130.86 +2.920 133.00 +3.352 0.451 

QRS 90.41 + 5.201 84.27 +1.448 0.237 

QT 361.64 +3.453 360.32 +3.112 0.715 

QTC 421.07 +5.933 413.68 +7.425 0.359 

Paxis 49.73 +3.518 46.45+ 2.365 0.303 

QRS axis 56.00 +3.455 56.43 +3.233 0.883 

T axis 34.48 +2.075 36.86 +2.086 0.262 

P(II)volt 0.1236 +.00557 0.1164 +.00468 0.079 

S(V1)volt -3.0477+ 1.81393 -1.3800 +.09362 0.367 

R(V5)volt 0.8849 +.09006 0.841 +.0938 0.639 

 

 
    Figure 5                     Figure 6             Figure 7       Figure 8 
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                   Figure 9     Figure 10                 Figure 11 

 

Legend 

Figure 5: Significant increase in RR interval in msec; Figure 6: Increase in P wave and PR interval 

Figure 7: Shows decrease in QRS interval in msec; Figure 8: decrease in QT interval in msec  

Figure 9: Decrease in QTc interval in msec; Figure 10: QRS axis and T axis (in degrees); Figure 11: P, S, R voltages in mV  

 

DISCUSSION 
The cardiac autonomic nervous system (ANS) consists of 

2 branches—the sympathetic and the parasympathetic 

systems—that work in a delicately tuned, yet opposing 

fashion in the heart. This extrinsic control mechanism can 

dominate intrinsic regulatory mechanisms that modulate 

heart rate and cardiac output. These branches differ in 

their neurotransmitters (norepinephrine and 

acetylcholine) and exert stimulatory or inhibitory effects 

on target tissue via adrenergic and muscarinic receptors.
6 

The SA node has an intrinsic rate of firing, but ordinarily 

this is modified by the autonomic nervous system. The 

decision-making for autonomic functions occur in the 

medulla in the brain stem and the hypothalamus. 

Instructions from these centers are communicated via 

SNS and PSN which both innervate the heart. The SNS 

increases the rate of SA node firing (hence raising heart 

rate) and also innervates the myocardium itself, 

increasing the propagation speed of the depolarization 

wave, mainly through the AV node, and increasing the 

strength of mechanical contractions.
7 

The PNS major 

effect is on heart rate and the velocity of propagation of 

the action potential through the AV node. Most organs 

are innervated by both the sympathetic and the 

parasympathetic branches of the ANS and the balance 

between these competing effects determines function. The 

sympathetic and parasympathetic systems are rarely 

totally off or on; instead, the body adjusts their levels of 

activation, known as tone, as is appropriate to its needs. 

Therefore, for normal subjects at rest, the effects of the 

heart rate’s “brake” are greater than the effects of the 

“accelerator,” although it is the balance of both systems 

that dictates the heart rate. The body’s normal reaction 

when vagal tone is increased (the brake) is to 

simultaneously reduce sympathetic tone (the accelerator). 

Similarly, when sympathetic tone is increased, 

parasympathetic tone is usually withdrawn.
8
 Shouldice R. 

et al explained that the PP or RR intervals of the surface 

lead ECG are an indicator of autonomic activity at the SA 

node – the dominant pacemaker under normal conditions. 

The secondary site in the heart under direct neural control 

is the AV node, through which all normally conducted 

beats pass. In addition to being directly affected by 

autonomic neural activity, the parasympathetic 

innervation for the SA and AV nodes originates in the 

medulla and is conveyed to the heart by way of the vagus 

nerve. Under normal conditions, the parasympathetic 

effect is the dominant neural influence on the heart.
9 

Heneghan et al explained that ANS regulates 2 processes; 

firstly the overall cycle length and hence heart rate 

assessed by RR interval, secondly the speed of 

conduction of the electrical activity through the heart 

including the AV node. Changes in the cycle length or 

AV conduction delay usually involve a reciprocal action 

of the two divisions of ANS. Shortened cycle length/AV 

conduction delay are produced by a diminution of 

parasympathetic and simultaneous increase in 

sympathetic activity. Increased cycle lengths or AV 

conduction delay are usually achieved by opposite 

mechanism. Both the above two studies suggest SAN is 

predominantly affected by right vagus whereas AVN is 

predominantly affected by left vagus. Ishmail et al
10

 

found the effects of fasting on heart rate can be attributed 

to an increase in vagal tone. Poirier et al
11

 studied that 

weight loss is associated with significant improvement in 

autonomic cardiac modulation through enhancement of 

parasympathetic modulation, which clinically translates 

into a decrease in heart rate. Our study confirms this 

finding with the significant increase in the RR interval 

showing that there is an increase in the cycle length after 

fasting due to vagal dominance as shown in Figure-1. 

Dominance of the SNS over the PNS has been shown to 

be a strong risk factor for cardiovascular disease. Obesity 

and aging are associated with increased SNS activity, and 



B Shruthi, B Satyanarayana 

Copyright © 2015, Statperson Publications, MedPulse – International Medical Journal, ISSN: 2348-2516, EISSN: 2348-1897, Volume 2, Issue 9 September 2015 

weight loss and/or exercise seem to have positive effects 

on this balance. Weight loss improved SNS/PNS balance 

especially when CR is combined with exercise
 

as 

explained by
12 

Lilian et al. The changes which are 

observed in our study in the form of decreased QRS 

complex and decreased amplitude of P, S, and R waves 

may reflect the effect of decreased SNS effect after 

fasting as seen in Figures 3 and 7. The increased cycle 

length and AV conduction delay that is a characteristic of 

PNS also explains the lengthening of P wave and PR 

interval in our study seen after fasting as shown in the 

Figure-2 The PNS control over the ventricles is less than 

the SNS and fasting decreases the SNS dominance that 

probably explains the decrease in QRS complex, QT 

interval, QTc interval in our study as seen in Figures-4 

and 5. Similar findings of decreased amplitude of QRS 

complex and T wave and right axis deviation was seen by 

studies of Azizi in prolonged fasting
13

. Theorell T found 

significantly decreased ratios between QRS and T wave 

amplitudes in leads I and II with decrease in body weight 

after fasting
14 

Mshui et al
15 

study results show that obesity 

per se causes both prolongation of QTc interval and an 

increase in QTc dispersion, and that weight reduction 

improves the prolonged QTc interval observed in obese 

patients. Pietrobelli
16

 found decrease in QTand QTC 

interval in obese after fasting. The QTc interval 

normalized in three subjects with prolonged fasting that 

suggest improved cardiac repolarization with weight loss, 

as also is seen in our study.
17 

Whitsel studied that the QT 

interval includes the duration of ventricular 

depolarization and repolarization, and corresponds to the 

action potential duration Autonomic tone influences RR 

interval variation (RRV) and the heart rate-corrected QT 

interval index (QTI). Together, QTI and RRV may 

improve characterization of sympathovagal control and 

estimation of risk of primary cardiac arrest. Combination 

of a high QTI and low RRV is associated with an 

increased risk of primary cardiac arrest among persons 

without clinically recognized heart disease QTc 

prolongation suggest the presence of autonomic 

dysfunction, i.e. increased sympathetic and decreased 

parasympathetic activity.
18

 Javier found changes in T 

wave morphology and QT interval prolongation to be 

associated with an increased risk of sudden death and of 

cardiovascular death, probably because they could be 

markers of ventricular hypertrophy, left ventricular 

dysfunction or myocardial ischemia. Acute myocardial 

ischemia has been shown to modify the duration of the 

QT interval, increase repolarization heterogeneity 

(expressed as an increase in QT dispersion) and prolong 

the duration of the maximum electrocardiographic QT 

interval. Several mechanisms have been proposed to be 

involved in the prolongation of the QT interval secondary 

to acute myocardial ischemia: changes in the myocardial 

response to catecholamines or to cholinergic stimulation, 

perturbation of calcium or potassium ion channels, or 

induction of changes in the intracellular hydrogen 

concentration. Several studies have shown T axis as a 

predictive index for cardiac events.
19

 Sabin et al 

demonstrated that an abnormal T-wave axis (i.e., falling 

between either -15° and-180°, or +105° and +180°) was a 

statistically significant predictor of Sudden Cardiac 

Death(SCD) Deodato Assanelli, et al
20

 found the 

presence of a significant shift in the T-wave axis as the 

most predictive ECG index, both for fatal and non fatal 

events. The value of T-wave axis in the frontal plane was 

categorized in three groups as follows: Normal: 

15°≤TDev≤75° - Borderline: 75°<TDev≤105° or 

−15°≤TDev<15° - Abnormal: -180°≤TDev<−15° or 

105°<TDev≤180 T-wave axis deviation reflects abnormal 

ventricular repolarization which is indicative of 

subclinical myocardial pathology. This parameter has 

been associated with an increased risk of coronary heart 

disease (CHD) and total mortality. In our study we have 

observed that T axis is in the normal limits but a shift 

towards the right as shown in Figure-6 probably shows a 

decreased risk for CHD and SCD after fasting.
21 

Cole et 

al confirmed that the increased vagal activity has been 

associated with a reduction in the risk of death.
22

 

Amatruda et al assures us that vigorous supplementation 

of a hypocaloric diet prevents cardiac arrhythmias and 

mineral depletion.
23 

As per Meyer et al Caloric restriction 

has cardiac-specific effects that ameliorate aging-

associated changes in Diastolic functions. Castello even 

proved that fasting protects the rats against systemic 

inflammation and myocardial fibrosis
24

 

 

CONCLUSIONS 
Fasting does produce a change in the electrical activity of 

the heart as a result of the increase in vagal tone. There is 

further scope for similar studies in a larger group of 

fasting individuals. Apart from having beneficial effects 

on different systems Ramadan fasting brings about 

promising changes in the electrical activity of the heart 

which may decrease the risk towards CHD and SCD. 

Very few studies have chosen to prove the effects of 

fasting on electrical activity of the heart. So this study is 

special in its own way, as upcoming studies can choose to 

investigate ECG in fasting, further. 
 

ACKNOWLEDGEMENT 
The authors are grateful to the participants of this study 

for their full cooperation. They are also thankful to the 

biostatistician Sri. Balakrishna for his assistance in the 

statistics. Thanks also to the lab assistant Mr. Arun and 

the attenders Ms. Devi and Mr. Rajender for their help.  



MedPulse – International Medical Journal, ISSN: 2348-2516, EISSN: 2348-1897, Volume 2, Issue 9, September 2015 pp 583-588 

MedPulse – International Medical Journal, ISSN: 2348-2516, EISSN: 2348-1897, Volume 2, Issue 9, September 2015     Page 588 

 

REFERENCES 
1. Azizi F: Research in Islamic Fasting And Health. Annals 

of Saudi Medicine, Vol 22, Nos 3-4, 2002,186-191 

2. Trepanowski JF, Bloomer RJ. The impact of religious 

fasting on human health. Nutrition Journal, 2010, 9:57:1-

9. 

3. Shruthi B, Hassan A, Reddy BV. The Effect of Ramadan 

Fasting on the Body Composition, Blood Pressure, Heart 

Rate of Healthy Young Adults. International Journal of 

Recent Trends in Science and Technology, Volume 8, 

Issue 1, 2013 pg 31-35 . 

4. David C.Faaem K:Understanding the Electrocardiogram 

St. Luke’s Hospital, Bethlehem 

5. Fakhrzadeh H, Larijani B, Sanjari M Baradar-Jalili R, 

Amini MR: Effect of Ramadan fasting on clinical and 

biochemical parameters in healthy adults. Ann Saudi 

Med, 2003, 23:223-226. 

6. Vaseghi M and Shivkumar K. The Role of the 

Autonomic Nervous System in Sudden Cardiac Death. 

Prog Cardiovasc Dis. 2008; 50(6): 404–419. 

7. Andrew T. Reisner, Gari D. Clifford, and Roger G. Mark 

: The Physiological Basis of the Electrocardiogram. 

Chapter 1:1-25  

8. Shouldice R, Heneghan C, Nolan P, Nolan P.G. PR and 

PP ECG Intervals as Indicators of Autonomic Nervous 

innervation of the Cardiac Sinoatrial and Atrioventricular 

nodes. Proc. IEEE EMBS Conf. Neural Eng., 2003, pp. 

261–264. 

9. Heneghan C., Shouldice R., Nolan P., Sheridan E., 

O'Malley M, Nolan P.G., Cullen J., and McNicholas W. 

Independent autonomic modulation of the sinoatrial and 

atrioventricular nodes assessed through RR and PR 

interval variation. Computers in Cardiology 2001, pp. 

205–208, 2001. 

10. Ismayil A, Ruiqian W, Mattson MP, Lakatta EG. and 

Talan M:Cardioprotection by Intermittent Fasting in Rats. 

Circulation, 112:3115-3121. 2005 

11. Poirier P, Hernandez TL, Weil KM., Shepard TJ, and. 

Eckel RH: Impact of Diet-Induced Weight Loss on the 

Cardiac Autonomic Nervous System in Severe Obesity. 

Obesity Research Vol. 11 No. 9;1040-47.September 2003 

12. Lilian de J, Moreira E.A.M., Martin Corby K. and 

Ravussin E: Impact of 6-month Caloric Restriction on 

Autonomic Nervous System Activity in Healthy, 

Overweight, Individuals. Obesity 18, 414–416. 2010 

13. Azizi F. Medical Aspects of Islamic Fasting. MJIRI, Vol. 

10, No.3, 241-246, 1996. 

14. Theorell T, Kjellberg J, Palmblad J. Electrocardiographic 

changes during total energy deprivation (fasting). Acta 

Med Scand. 1978;203(1-2):13-19 

15. Mshui ME, Saikawa T, Ito K, Hara M, Sakata T.QT 

interval and QT dispersion before and after diet therapy 

in patients with simple obesity. Proc Soc Exp Biol 

Med.1999 Mar;220(3):133-8 

16. Pietrobelli A, Rothacker D, Gallagher D, Heymsfield SB. 

Electrocardiographic QTC interval: short-term weight 

loss effects. Int J Obes Relat Metab Disord.1997 Feb; 

21(2):110-4 

17. Whitsel E. A, Raghunathan T. E., Pearce R. M, Lin D. et 

al: RR interval variation, the QT interval index and risk 

of primary cardiac arrest among patients without 

clinically recognized heart disease European Heart 

Journal (2001) 22, 165–173 

18. Javier Jiménez-Candil and Cándido Martín Luengo 

Rev.QT Interval and Acute Myocardial Ischemia: Past 

Promises, New Evidences Esp Cardiol. 2008;61(6):561-3 

561 

19. Sabine M. J. M. Straus,Jan A. Kors,Bruno H. Ch. 

Stricker. Prolonged QTc Interval and Sudden Cardiac 

Death in Older Adults JACC Vol. 48, No. 7, 2006 

Correspondence 1473 October 3, 2006:1471–4 

20. Deodato Assanelli, Livia Rago, Massimo Salvetti. T-

wave axis deviation, metabolic syndrome and 

cardiovascular risk: results from the MOLI-SANI study. 

Journal of Electrocardiology 45 (2012) 546–550 

21. Cole C, Blackstone E, Pashkow F, Snaderm C, Lauer 

A.Heart-Rate Recovery immediately after Exercise as a 

Predictor of Mortality. The New England Journal of 

Medicine. 2012, Volume 341 Number 18, 1351-1357. 

22. Amatruda JM, Biddle TL, Patton ML, Lockwood DH. 

Vigorous supplementation of a hypocaloric diet prevents 

cardiac arrhythmias and mineral depletion. Am J Med. 

1983 Jun;74(6):1016-22 

23. Meyer TE, Kovács SJ, Ehsani AA, Klein S, Holloszy JO, 

Fontana L Long-term caloric restriction ameliorates the 

decline in diastolic function in humans. J Am Coll 

Cardiol.2006 Jan 17;47(2):398-402. 

24. Castello L, Froio T, Maina M, Cavallini G, Biasi F, 

Leonarduzzi G, Donati A, Bergamini E, Poli G, 

Chiarpotto E.Alternate-day fasting protects the rat heart 

against age-induced inflammation and fibrosis by 

inhibiting oxidative damage and NF-kB activation. Free 

Radic Biol Med.1; 48(1):47-54. 2010 Jan. 

 
 

Source of Support: None Declared 

Conflict of Interest: None Declared  


