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Abstract 

Objective  

1) To determine there is a subnormal exercise performance in 

children with non-operated ventricular septal defect and 

operated tetralogy of fallot compared to normal controls and 

2) To determine physical activity is an important factor for 

lower exercise performance in these conditions. 

 

Design and Setting 

Retrospective Study. The data were collected from the cardio 

pulmonary exercise testing and physical activity questionnaire 

at Department of Pediatrics Cardiology and Department of 

Cardiovascular Rehabilitation, U.Z. Hospital, Leuven, 

Belgium. 

 

Patients and Methods 

Exercise testing was performed on a treadmill and respiratory 

gas exchange was measured on a breath by breath technique 

using mass spectrometry (Marquette MGA 1100, Milwaukee, 

USA). Exercise testing was performed on a motor driven 

treadmill. The treadmill speed was set at 5.6 km/hr for 

children six years or older. The exercise tests started at 0% 

inclination and systematically increased 2% per minute until 

the patient was exhausted or symptom-limited or at target 

heart rate of 170 beats / min were reached. The habitual level 

of physical activity was measured using standardized physical 

activity questionnaire.19 subjects with non-operated 

ventricular septal defect (VSD) (mean (SD) age at testing 11.6 

(2.7) years) and 24 subjects who undergone surgically repaired 

tetralogy of Fallot (TOF) (age 12.7 (2.5) years) performed 

graded exercise testing and completed physical activity 

questionnaire were compared with 257 age matched normal 

controls. 

 

Results 

Subjects with non-operated ventricular septal defects 

compared to normal have mean and standard deviation of 

ventilatory anaerobic threshold (VAT) averaged 32.70 (6.76) 

ml kg-1 min-1 and 29.39 (2.68) ml kg-1 min-1 and maximal 

oxygen uptake( peak vo2) averaged 46.57 (7.83) ml min-1 kg-1 

and 47.43 (4.54) ml min-1 kg-1. The unpaired t-test value 

showed no significance difference for maximal oxygen uptake 

(p=0.0790) and ventilatory anaerobic threshold (p=0. 7060) in  

 

 

 

 

 

patient with non-operated VSD compared to normal controls. 

Similarly, Subjects with surgically repaired tetralogy of fallot 

compared to normal have mean and standard deviation of 

ventilatory anaerobic threshold averaged 27.77 (3.09) ml kg-1 

min-1 and 30.96 (2.76) ml kg-1 min-1 and maximal oxygen 

uptake (peak vo2) averaged 30.96 (2.76) ml min-1 kg-1 and 

50.59 (4.97) ml min-1 kg-1.The unpaired t- test showed a 

significant difference for maximal oxygen uptake (p = 0.0005) 

and ventilator anaerobic threshold (p = <0.0001) in patients 

with operated TOF compared to normal controls. 

The habitual level of physical activity was log transformed. 

There was no significance difference for physical activity (p = 

0.9299) in patient with Non-operated VSD [averaged 0.68 

(0.11)] compared to Normal controls [average 0.68 (0.07)]. 

There was a significant difference for physical activity (p 

=0.0043) in patients with surgically repaired TOF [averaged 

0.63(0.12)] compared to normal control [averaged 0.72(0.05)] 

 

Conclusion 

Exercise performance was reduced in patients with operated 

tetralogy of fallot .One of the contributing factor for reduced 

exercise performance seems to be reduced physical activity. 

Hence, physical activity has to be encouraged in subjects with 

reduced exercise performance namely surgically repaired 

tetralogy of fallot. 

 

Keywords: Ventricular septal defect (VSD), Tetralogy of Fallot 

(TOF), Ventilatory anaerobic threshold, Maximal oxygen uptake, 

Habitual level of physical activity 

 

 

I. INTRODUCTION 

 

Congenital heart disease (CHD) is a structural 

abnormality in the heart due to a malformation develops in 

gestational period (first 8 weeks) that is present at birth 

[1].The incidence of congenital heart disease is about 75 per 

1000 live birth [2].Due to medical, surgical, diagnostic 

advancement, life expectancy has increased resulting in 

90% of congenital heart disease survive into adulthood [3]. 

Ventricular septal defect and tetralogy of Fallot are the 

common acyanotic and cyanotic congenital heart defects.  
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Ventricular septal defect (VSD) is a defect in the septal 

wall present between the two ventricles (right and left) 

[4].VSD is classified into small, moderate and large defects. 

During first 2 year of life, spontaneous closure was seen in 

small ventricular septal defect about 75 to 80%[4] Surgical 

intervention or percutaneous closure was done in moderate 

and larger ventricular defect patients who have Qp/Qs ratio 

above 1.5[5].   

 

Tetralogy of Fallot (TOF) is an embryonic defects 

result in four cardiac abnormalities namely ventricular 

septal defect, pulmonary stenosis, aortic override and right 

ventricular hypertrophy [4]. Intracardiac total repair is a 

definitive treatment for tetralogy of Fallot. Surgical outcome 

in tetralogy of fallot has shown to improve clinical status 

and quality of life [6] with residual hemo dynamic 

abnormalities. 

 

Cardiopulmonary exercise testing is an objective 

measure used to determine the exercise intolerance and 

functional capacity of children with congenital heart disease 

[5, 7]. Maximal oxygen uptake and ventilator anaerobic 

threshold are the two objective parameter used to assess 

exercise performance [7, 11, 12]. 

 

Studies suggested that reduced physical activity as an 

important factor for reduced exercise performance 

[9,12,18,20].Exercise training and Physical activity has 

improved physiological benefit and psychological 

development in the children with congenital heart disease 

[10].Hence, It was hypothesized 1] To determine there is a 

subnormal exercise performance in children with 

nonoperated ventricular septal defect and tetralogy of fallot 

compared to normal controls 2] To determine physical 

activity is an important factor for lower aerobic capacity in 

these pathologies. 

 

 

II. PATIENTS AND METHODS 

 

A. Study Design 

 

The study was a retrospective design. It was 

hypothesized the data were collected from the cardio 

pulmonary exercise testing and physical activity 

questionnaire at the pediatric cardiology unit, U.Z. Hospital, 

Leuven, Belgium. The medical diagnosis was determined 

from the hospital records. 

   

B. Subjects 

 

The exercise response was studied retrospectively in a 

total sample of 60 patients with operated ventricular septal 

defects and surgically repaired tetralogy of fallot. This 

group was divided in 2 groups.  

 

The first group consisted of nineteen patients with 

nonoperated ventricular septal defect (10 boys and 9 

girls).The age at testing varied from 7 to 16.2 years, mean 

11.6(2.7) years. All patients were in sinus rhythm at the 

time of exercise testing. 

 

The second group was composed of twenty four 

subjects with tetralogy of Fallot (20 males and 4 females) 

studied after total surgical repair of tetralogy of Fallot 

.Three Patients had Blalock-Tausig anastomosis 1 year 

before surgical repair. Twelve patients has Trans annular 

patch, seven with infundibular patch, four corrected repair 

and one with pericardial patch. Surgical repair performed 

between Nov 1984 to Nov 1993 Age at testing varies from 

8.2 years to 17 years and mean 12.7(2.5) years. Exercise 

studies were done 6-16 years averaged 10.9 years after 

surgical repair. At the time of operative repair, the patients 

were 1 to 3 years of age averaged 1.6 years. All patients 

were in sinus rhythm at the time of exercise testing. Right 

bundle branch block was seen in all patients.  

 

TABLE 1. ANTHROPOMETRIC CHARACTERISTICS OF PATIENTS 

 

Variables VSD (n = 26) TOF(n = 24) 

Boys No. 10 20 

Girls No. 9 4 

Age, yrs. 11.5 (2.7) 12.7(2.4) 

Height, cms 151.5(17.5) 156.8(15.3) 

Body mass, kg 42.2(14.5) 44.3(12.3) 

 
VSD = Ventricular septal defects and  

TOF = Tetralogy of fallot 

All data are expressed as mean (SD) 

 

All patient groups were compared to normal values on a 

1/1 basis obtained in a group of 265 healthy children, who 

were studied at the same laboratory (16). 

 

C. Cardiopulmonary exercise testing  

 

Informed consent was obtained from parents or patient 

after the nature of the test procedure has fully explained. 

The study was approved by the local medical ethics 

committee, Leuven. 

 

A graded maximal exercise test was performed on a 

treadmill. The speed was set at 5.6 km/h and the inclination 

was increased by 2% every minute until exhaustion, severe 

leg fatigue or symptoms such as dyspnoea. In children who 

underwent exercise testing before 2000, exercise testing was 

intentionally submaximal until a target heart rate of 170 

bpm was reached. The respiratory gas exchange was 

measured on a breath-by-breath [13] basis by a 

computerised system using a mass spectrometer (Marquette 

MGA 1100; Milwaukee, USA). The system was calibrated 

before each exercise test with test gas of known 
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composition. Heart rhythm was continuously monitored 

during exercise and a twelve lead electrocardiogram was 

recorded every minute. 

 

D. Habitual level of physical activity 

 

The habitual level of physical activity questionnaire 

was completed by parents or patients. The questionnaire 

consists of 8 items: number of hours of physical education 

session at school, Participation in sports club, number and 

hours of training and competition, sport activities in 

vacation, weekend and holidays, Participation in the youth 

movement and further questions on hobbies and on how the 

children go to and from school. The reproducibility of the 

questionnaire was done on a subgroup of 28 children and 

repeated within 30 days. The scores were found to be 

reproducible (r = 0.9) [14]. 

 

 

III. OUTCOME MEASURES 

 

A. Ventilatory anaerobic threshold 

 

Cardiorespiratory exercise performance was assessed 

by determination of the ventilatory anaerobic threshold 

(VAT).  This was defined as the inflection point of carbon 

dioxide output (VCO2) vs. oxygen uptake (VO2) (V-slope 

method), which shows a steeper increase in VCO2 above 

the VAT.  The VAT was calculated by a computer 

algorithm [15] and further checked by visual inspection. The 

VAT was also expressed as ml/min/kg or as a percentage of 

the normal mean value for age and gender. The same 

exercise protocol was used in the patient and normal 

controls. 

 

B. Maximal Oxygen uptake  

 

Exercise performance was further assessed by 

determination of the peak oxygen uptake (VO2 peak), or 

symptom-limited oxygen uptake (VO2 SL) the values for 

VO2 peak were expressed as ml/min/kg or as a percentage 

of the normal mean value for age and gender. It is defined as 

highest value of VO2 reached during the exercise test.The 

values were calculated using a computer algorithm. 

 

C. Physical Activity   

 

The habitual level of physical activity was assessed 

using standardized questionnaire. It measures the behavioral 

characteristic of physical activity. The questionnaire used in 

this study has an arbitrary score system. If any one of the 

behavioral characteristic was expressed by the subjects, one 

point was allotted. If they were not participating in any 

activity, zero point was given. The total point in each items 

are calculated and expressed as arbitrary scores. The value 

for normal healthy children was determined using age 

matched pooled habitual level of physical activity values 

published by weymans et al [14].  

 

 

IV. STATISTICAL ANALYSIS 

 

The results were analyzed using a computer with 

commercial available software [Excel 2000, Graph pad 

software Inc.]. Data distributions were inspected visually 

and statistically for normality. Normally distributed data 

was described using mean and standard deviation (S.D.). 

Non-normally distributed variables were log-transformed 

prior to use with parametric statistics. Difference for 

parameter between normal and patient group were studied 

using the student unpaired T-test. Relationship between the 

variables was determined using mean and standard deviation 

of the data. 

 

 

V. RESULTS 

 

The ventilatory anaerobic threshold, maximal oxygen 

uptake and habitual level of physical activity values of 

nonoperated ventricular septal defects and surgical repair 

tetralogy of Fallot were compared with age and gender 

matched normal healthy children’s. 

 

A. Exercise Performance Values: Non operated 

Ventricular septal defects 

 

No significant difference was found between 

unoperated ventricular septal defect and age matched 

healthy control subjects. The ventilator anaerobic threshold 

was 110% of predicted normal (95% confidence limits: 92 – 

108%) and 7/16 patients have maximum oxygen uptake 

value below the lower limit of normal (95% confidence 

limits 92 – 108%) 

 

 

 

Fig. 1 (a) Ventricular Septal Defect vs. Normal; Ventilatory Anaerobic 

Threshold: (ml kg-1min-1 or % of normal) 
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Fig. 1 (b) Ventricular Septal Defect vs. Normal; Maximal Oxygen Uptake: 

(ml min-1 kg-1) 

 

B. Exercise Performance: Surgical Tetralogy of 

fallot 

 

Significant difference was found between patients with 

tetralogy of fallot and normal groups. The ventilatory 

anaerobic threshold was 89% of predicted normal (normal 

95% confidence limits: 92 – 108%).The maximal oxygen 

uptake was 74% predicted normal. 

 

Fig. 2(a) Tetralogy of Fallot vs. Normal; Ventilatory Anaerobic Threshold 

(ml kg-1 min-1) 

 

 

Fig. 2(b) Tetralogy of Fallot vs. Normal; Maximum oxygen uptake (ml 

min-1 kg-1) 

 

C. Habitual level of Physical activity (HLPA) 

 

It is expressed as arbitrary scores. The scores was log 

transformed to use parametric statistics. Compared to 

normal, the physical activity score was normal for patients 

with nonoperated ventricular septal defect and lower for 

patients with tetralogy of fallot  

 

Fig 3 (a) Ventricular Septal Defect vs. Normal; Habitual level of physical 

activity 
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Fig 3 (b) Tetralogy of Fallot vs. Normal; Habitual level of physical activity 

 

 

D. Relation between aerobic capacity and habitual 

level of physical activity 

 

Perhaps, it appears that the above or normal value of 

aerobic performance was associated with the above or 

normal value of habitual level physical activity in patients 

with ventricular septal defect and similarly, lower value of 

daily physical activity was co related with the subnormal 

values of aerobic performance in patients with tetralogy of 

fallot. 

 

 

VI. DISCUSSION 

 

A. Nonoperated ventricular septal defect 

 

Reybrouck et al [18] examined 14 patients with 

nonoperated VSD showed that a reduced value of 

ventilatory anaerobic threshold was 90% predicted normal 

related with reduced level of habitual physical activity 

compared to control groups. However, the finding of the 

current study do not support the previous research which 

showed significance difference for VAT and physical 

activity compared to normal. Previous research shows that 

physical activity plays a contributing factor in these patients. 

It is further supported by serial exercise studies done on 

ventricular septal defects (non-operated)[12].But, The 

finding of the results in the present study do not support that 

physical inactivity was an important factor for the lower 

level of aerobic capacity in patients with non-operated 

ventricular septal defect. 

 

Bendien et al [19] studied haemo dynamic changes of 

exercise in 35 patients with small to moderate ventricular 

septal defect and found that the left to right shunt volume 

decreases during increase in exercise in spite of chronic 

volume workload of left ventricle. The systematic blood 

flow rises normally during dynamic exercises. It seems the 

hemodynamic factor has a minimal effect on exercise 

capacity in unoperated ventricular septal defect. It agrees 

with our study which showed normal ventilator anaerobic 

threshold and maximal oxygen uptake in patient with 

nonoperated ventricular septal defect. 

 

B. Repaired Tetralogy of fallot 

 

For VAT, reduced values was 90% predicted normal. 

The present study corroborates the earlier finding done on 

thirty nine patients by Reybrouck et al, [20] where the mean 

VAT value was 89.3 ±15.7 % of predicted normal value for 

age.14/24(58%) of the sample had a value for VAT below 

normal values (95% confidence limits; (92% -108%). 

Fredriksen et al21 studied cardiopulmonary exercise testing 

on 24 patient with tetralogy of Fallot compared with 196 

reference children performed on treadmill showed a VO2 

peak (ml min-1 kg-1) value 11.1 ml below the mean value 

of normal group. It agrees to our study, where we had a VO2 

peak value 13.3 ml below the mean value of 257 healthy 

children. The reduced mean value seems to be the different 

protocol used in our study. As mention in the review done 

by Wessel and Paul, there was a value of VO2 max about 

81% of normal in patients after repaired tetralogy of Fallot 

[11]. In present study, the value for VO2 max was 74% of 

predicted normal. The increase value seen in review seems 

to be various methodology used in different studies. 

 

The study showed that physical activity levels assessed 

by using standardized questionnaires in repaired tetralogy of 

fallot mean 4.4 (1.1) has lower values compared to normal 

averaged 5.2 (0.6). Similarly, In the study of Reybrouck et 

al, [18] The habitual level of physical activity was lower in 

tetralogy of fallot subjects averaged 2.8 (1.4) compared to 

age matched control group was mean 4.3 (0.9).This result 

may be explained by the fact that restriction of physical 

activity was seen in these patients before and after the 

surgery leads to deconditioning [11]. 

 

There are several possible explanations for reduced 

maximal oxygen uptake, ventilator anaerobic thresholds and 

physical activity in these studies such as residual 

hemodynamics abnormalities,[11, 20] reduced heart rate 

response [1, 8, 11, 20] and restriction of physical activity 

[11, 18]. 

 

Wessel and Paul [11] suggested that mild pulmonary 

insufficiency with right ventricular outflow obstruction 

(RVOT) and pulmonary stenosis have impaired exercise 

tolerance. Indeed in our study, four patients with mild 

pulmonary stenosis, one subject with residual ventricular 

septal defect, one patient with RVOT and with only mild 

pulmonary insufficiency had a ventilator anaerobic 
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threshold value > 90% predicted normal and maximal 

oxygen uptake value >81% predicted normal.It appears that 

hemodynamic factor has minimal impact on aerobic 

capacity while it is difficult to conclude in our study since 

we have concentrated on functional abnormalities rather 

than hemodynamic mechanism. 

Exercise training and rehabilitation appears to improve 

exercise performance in surgical and complex congenital 

heart diseases [25, 26]. 

 

 

VII. LIMITATION 

 

The study was a retrospective design. The study 

constrained to available data. Physical activity questionnaire 

is a generic instrument to measure the habitual level of 

physical activity.  

 

 

VIII. CONCLUSION 

 

It appears that Physical inactivity to be one of the major 

contributing factors for patient with non operated ventricular 

septal defect and surgical tetralogy of Fallot. Physical 

activity has to be encouraged in patient with reduced 

exercise performance thereby improve the self-actualization 

of the children and adolescent with congenital heart 

diseases. 

 

 

REFERENCES 

 
[1] Bar-or O, Rowland TW. Pediatrics exercise medicine: from physiologic 

principle to health care application. Champaign (IL): Human kinetics, 

2004, 105-111,177-191 
 

[2] Hoffmann JL, Kaplan S. The incidence of congenital heart disease. J 

Am Coll Cardiol 2002; 39:1890–1900. 
 

[3] Garson A, Allen HD, Gersony WM, Gillette PC, Hohn AR, Pinsky 

WW, Mikhail O. The cost of congenital heart disease in children and 
adults: a model for multicenter assessment of price and practice variation. 

Arch Pediatr Adolesc Med. 1994; 148(10):1039–45 

 

[4] Adams HF, Emmanouilides GC, Riemenschneider AT, Moss’ Heart 

disease in infants, children, and adolescents (4th Ed).Baltimore: Williams 

and Wilkins.1989, 189-207,273-289 
 

[5] Hirth A, Reybrouck T, Bjarnason-Wehrens B, Lawrenz W, Hoffmann 

A. Recommendations for participation in competitive and leisure sports in 
patients with congenital heart disease: a consensus document. Eur J 

Cardiovasc Prev Rehabil. 2006; 13(3):293-99 

 
[6] Murphy JG, Gersch BJ, Phil D, Mair DD, Fuster V, McGoon MD, 

IIstrup DM, McGoon DC, Kirklin JW, Danielson GK. Long-Term 

Outcome in Patients Undergoing Surgical Repair of Tetralogy of Fallot.N 
Engl J Med. 1993; 329:593-99 

 

[7] Wasserman K, Hansen JE, Sue DY. Principle of exercise testing and 
interpretation: including pathophysiology and clinical application. (3rd 

Ed).Baltimore: Lippincott Williams and Wilkins 1999, 62-94,531-540 

 

[8] Norozi K, Gravenhorst V, Hobbiebrunken E, Wessel A. Normality of 

cardiopulmonary capacity in children operated on to correct congenital 

heart defects. Arch Pediatr Adolesc Med 2005; 159:1063-68 

 

[9] Eyskens B,Reybrouck T, Bogaert J, Dymarkowsky S,Daenen 
W,Dumoulin M, Gewillig M.Homograft insertion for pulmonary 

regurgitation after repair of tetralogy of fallot improve cardiorespiratory 

exercise performance. Am J Cardiol 2000; 85(2):221-25 
 

[10] Tomassoni, Teresa L. Role of exercise in the management of 

cardiovascular disease in children and youth. Med Sci Sports Exerc. 1996; 
28(4):406-13 

 

[11] Wessel HU, Paul MH. Exercise studies in tetralogy of Fallot: A 
review. Pediatr Cardiol. 1999; 20:39-47 

 

[12] Reybrouck T, Weymens M, Stijns H, Van der Hauwaert 
LG..Ventilatory anaerobic threshold for evaluating exercise performance in 

children with congenital left to right intracardiac shunt. Pediatr Cardiol 

1986;7:19-24  
 

[13] Reybrouck T, Deroost F, Van der Hauwaert LG.Evaluation of breath-

by-breath measurement of respiratory gas exchange in paediatric exercise 
testing. Chest.1992; 102:147-52 

 

[14] Weymans T, Reybouck T. Habitual level of physical activity and 
cardiorespiratory endurance capacity in children.Eur J Appl Physio.1989; 

58:803-07. 
 

[15] Beaver WL, Wasserman K, Whipp BJ. A new method for detecting 

the anaerobic threshold by gas exchange. J Appl Physiol.1986; 60:2020-27 
 

[16] Reybrouck T, Weymans M, Stijns H,Knops J,Van der Hauwaert 

L.Ventilatory anaerobic threshold in healthy children.Eur J Appl 
Physiol.1985;54:278-84 

 

[17] Stuart HC, Meredith HV.Use of body measurement in the school 
health program. Am J Publ Health 1946; 36: 1365-86 

 

[18] Reybrouck T, Roger R, Weymans M,DumoulinM, Vanhove M, 
Daenen W, Van der Hauwaert L, Gewillig M.Serial cardiorespiratory 

exercise testing in patients with congenital heart disease.Eur J 

Pediatr.1995;154:801-6  
 

[19] Bendien C, Bossina KK, Buurma AE,Gerding AM, Kuipers 

JR,Landsman ML, Mook GA, Zijlstra WG. Hemodynamic effects of 
dynamic exercise in children and adolescents with moderate-to small 

ventricular septal defects.Circulation.1984; 70:929-34 

 
[20] Reybrouck T, Weymans M, Stijns H, Van der Hauwaert LG. Exercise 

testing after correction of tetralogy of fallot: The fallacy of a reduced heart 

rate response. Am Heart J 1986; 112(5):998-1003 

 

[21] Fredriksen PM, Ingjer F, Nystad W, Thaulow E. A comparison of 

VO2peak between patients with congenital heart disease and healthy 
subjects all aged 8-17 years.Eur J Appl Physiol 1999; 80: 409-16 

 

[22] Gillette PC,Kugler JD, Garson A Jr, Gutgesell HP, Duff DF, 
McNamara DG. Mechanisms of cardiac arrhythmias after the mustard 

operation for transposition of the great arteries. Am J Cardiol. 1980; 

45(6):1225-30 
 

[23] Butera G, Bonnet D, Sidi D, Kachaner J,Chessa M,Bossone E, 

Carminati M, Villain E. Patients operated for tetralogy of fallot and with 
non sustained ventricular tachycardia have reduced heart rate variability. 

Herz 2004; 29(3):304-9 

 
[24] Daliento L, Folino AF, Menti L, Zanco P, Baratella MC, Dalla Volta 

S. Adrenergic nervous activity in patients after surgical correction of 

tetralogy of fallot. J Am Coll Cardiol 2001; 38: 2043-47 
 

 

GSTF Journal of Advances in Medical Research (JAMR) Vol 1 No 1

20 © 2014 GSTF



  

[25] Rhodes J, Curran TJ, Camil L,Rabideau N, Fulton DR, Gauthier NS, 

Gauvreau K, Jenkins KJ.Impact of cardiac rehabilitation on the exercise 

function of children with serious congenital heart disease. Pediatrics 2005; 

116: 1339-45 

 
[26] Singh TP, Curran TJ, Rhodes J. Cardiac rehabilitation improve heart 

rate recovery following peak exercise in children with repaired congenital 

heart disease. Pediatr Cardiol 2007; 28:276-79 
 

[27].Goldberg B. Sports and exercise for children with chronic health 

conditions. Champaign (IL): Human kinetics, 1995, 4-7,208-223 
 

[28] Bjarnason-Wehrens B, Dordel S, Schickendantz S, Krumm C, Bott D, 

Sreeram N, Brockmeier K.Motor development in children with congential 
cardiac diseases compared to their healthy peers. Cardiol young 2007; 

17:487-98 

 

 

 
Mohamed Sirajuddin Sulaiman, 

Physical Therapist. He completed his 

degree, Bachelor of Physiotherapy 

from Madras Medical College and 

Government Institute of Rehabilitation 

Medicine in India. He also obtained a 

Master’s degree, Adapted Physical 

Activity at Katholieke University of 

Leuven in Belgium and Norwegian 

School of Sports Science in Norway. 

He was awarded with the following 

scholarships: Directorate of Medical 

Education Scholarship from the Ministry of Health and Family 

Welfare, India; Erasmus Mundus Scholarship from the European 

Commission, Belgium; and MOHH/SGH Scholarship from the 

Ministry of Health, Singapore. 

 

Affiliations: 

 

Program Representative/Course quality reviewer for EMMAPA 

Program, Belgium 

 

Board Member for International Research Institute of Adapted 

Physical Activity for Doctoral Students, Denmark 

 

Student Advisory committee member at Clinical Exercise 

Physiology association, United States  

 

 

 

 

 

GSTF Journal of Advances in Medical Research (JAMR) Vol 1 No 1

21 © 2014 GSTF




