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  MEDLINE
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Authors Full Name

  Tanriverdi, Halil.  Kaftan, H Asuman.  Evrengul, Harun.  Dursunoglu, Dursun.  Turgut, Gunfer.  Kilic, Mustafa.

Institution

  Department of Cardiology, Medical Faculty, Pamukkale University, Denizli, Turkey. htanriverdi@posta.pamukkale.edu.tr 

Title

  QT dispersion and left ventricular hypertrophy in athletes: relationship with angiotensin-converting enzyme I/D polymorphism.

Source

  Acta Cardiologica.  60(4):387-93, 2005 Aug.

Abstract

  BACKGROUND: QT dispersion (QTd) is a measure of inhomogeneous repolarization of myocardium and is used as an indicator of arrhythmogenicity. QTd is increased in myocardial hypertrophy secondary to systemic hypertension. The relation between left ventricular (LV) enlargement in endurance trained subjects and QTd is unknown. The cloning of the angiotensin-converting enzyme (ACE) gene has made it possible to identify a deletion (D)-insertion (I) polymorphism that appears to affect the level of serum ACE activity. The aim of this study was to assess whether physiologic left ventricular hypertrophy as a result of physical training is associated with an increased QT length or dispersion depending on ACE I/D polymorphism. METHODS: 56 endurance athletes and 46 sedentary subjects were included in this study, and they underwent both complete echocardiographic and electrocardiographic examination, the QT interval was measured manually as an average based on a 12-lead ECG. We also ana!

 lysed ACE I and D allele frequencies in all patients. RESULTS: Athletes had a significantly increased LV mass (235.1 +/- 68.5 g vs. 144.9 +/- 44.5 g, p < 0.001) and corrected QTd (QTcd) (55.5 +/- 18.1 ms vs. 42.9 +/- 17.2 ms, p < 0.001) in comparison to control subjects. There was a positive correlation between left ventricular mass index and QTcd in athletes (r = 0.3, p = 0.024). Left ventricular mass and mass index in ACE DD, DI and II genotypes were significantly different (p < 0.001). QTcd was significantly different between ACE DD (63.2 +/- 12.8 ms) and ACE II (44.9 +/- 17.6 ms) genotypes in athletes (p < 0.05). CONCLUSION: These data show that myocardial hypertrophy induced by exercise training might be associated with increased QTd as observed in systemic hypertension and might be affected by ACE I/D polymorphism.

Publication Type

  Journal Article.  Research Support, Non-U.S. Gov't.
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  Pavlik G.  Olexo Z.  Sido Z.  Frenkl R.

Authors Full Name

  Pavlik, G.  Olexo, Z.  Sido, Z.  Frenkl, R.

Institution

  Department of Health Sciences and Sports Medicine, Hungarian University of Physical Education, Budapest, Hungary.

Title

  Doppler echocardiographic examinations in the assessment of the athletic heart.

Source

  Acta Physiologica Hungarica.  86(1):7-22, 1999.

Abstract

  Doppler echocardiography is a method with the help of which flow velocity and the duration of different intervals can be estimated. The ratio between early and late peak velocities (E/A) is linearly proportional to diastolic function, i.e. to ventricular compliance. Data of 179 athletes and of 42 nontrained young healthy men indicated that the E/A quotient was higher in athletes than in the sedentary controls (2.086 +/- 0.505 vs. 1.905 +/- 0.384) in young adult age, but of the different athletes it was the only group of endurance athletes that showed a significant increase. Regular physical training seems to protect against an age-dependent impairment of left ventricular compliance, as an increased E/A ratio can be observed at the age of 31-45 years (1.77 +/- 0.46 vs. 1.43 +/- 0.276) as well as in men above 45 years of age (1.61 +/- 0.36 vs. 1.24 +/- 0.36). Bradycardia of the athletic heart resulted in a significantly longer duration of the cardiac cycle in athletes than i!

 n non-athletes. Different phases of the cardiac cycle, however, were not equally modified. There were periods the absolute duration of which were slightly decreased, unchanged or slightly increased, but the relative ones are strongly decreased: such as isovolumetric contraction time (ICT), acceleration of the transaortic flow (AOAT), deceleration of the transaortic flow (AODT), acceleration period of the early diastolic filling (EACC), and deceleration period of the early diastolic filling (EDT). There were periods the absolute duration of which increased proportionally to the increase of the whole cardiac cycle, while relative duration was not changed: isovolumetric contraction time (IVRT) and the atrial systole (A). There was one period that showed the greatest variability in the different subjects and both its absolute and relative duration was definitely increased in the athletes: this was the EA period, i.e. the period from the end of early filling to the beginning of !

 the atrial systole.

Publication Type

  Clinical Trial.  Comparative Study.  Journal Article.  Research Support, Non-U.S. Gov't.
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Authors Full Name

  Bowman, A J.  Clayton, R H.  Murray, A.  Reed, J W.  Subhan, M F.  Ford, G A.

Institution

  Department of Pharmacological Sciences, The University, Newcastle upon Tyne, UK.

Title

  Baroreflex function in sedentary and endurance-trained elderly people.

Source

  Age & Ageing.  26(4):289-94, 1997 Jul.

Abstract

  OBJECTIVE: to determine the differences associated with age and endurance exercise training on the baroreflex function of healthy subjects. DESIGN: cross-sectional study. SETTING: university research department. PARTICIPANTS: 26 (10 female) sedentary, healthy, normotensive elderly subjects (mean age 67 years, range 62-81), eight (two female) elderly endurance-trained athletes (66 years, 62-69) and eight (two female) young (30 years, 25-34) subjects. MEASUREMENTS: baroreflex sensitivity was quantified by the alpha-index, at high frequency (HF, 0.15-0.35 Hz) and mid frequency (MF, 0.05-0.15 Hz), derived from spectral and cross-spectral analysis of spontaneous fluctuations in heart rate and blood pressure. RESULTS: resting heart rate was significantly lower in endurance-trained athletes than sedentary elderly people (58 +/- 12 versus 68 +/- 11 min(-1), P < 0.05) but not different to that in healthy young subjects (63 +/- 9 min[-1]). alpha(HF) in sedentary elderly subjects (8.!

 1 +/- 4.2 ms.mm Hg[-1]) was lower than both endurance-trained elderly athletes (14.8 +/- 4.8 ms.mm Hg(-1), P < 0.05) and healthy young subjects (28.3 +/- 21.8 ms.mm Hg(-1), P < 0.05) and was not significantly different between endurance-trained elderly athletes and healthy young subjects (P = 0.10). alpha(MF) in healthy young subjects (15.4 +/- 8.8 ms.mm Hg[-1]) was greater than in sedentary elderly subjects (6.5 +/- 3.2 ms.mm Hg(-1), P < 0.01) and endurance-trained elderly athletes (6.9 +/- 2.0 ms.mmHg(-1), P < 0.01), while there was no significant difference between the two elderly groups (P = 0.66). CONCLUSIONS: both components of the baroreflex measured by the alpha-index show a decrease with age. Elderly endurance-trained athletes have less reduction in the high, but not mid, frequency component of the alpha-index compared with sedentary elderly subjects. Some of the age-related changes in baroreflex sensitivity may be related to physical fitness and activity levels.
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  Journal Article.  Research Support, Non-U.S. Gov't.

Result <4>

Unique Identifier

  18621855

Status

  MEDLINE

Authors

  Baggish AL.  Yared K.  Wang F.  Weiner RB.  Hutter AM Jr.  Picard MH.  Wood MJ.

Authors Full Name

  Baggish, Aaron L.  Yared, Kibar.  Wang, Francis.  Weiner, Rory B.  Hutter, Adolph M Jr.  Picard, Michael H.  Wood, Malissa J.

Institution

  Division of Cardiology, Massachusetts General Hospital, Yawkey Suite 5B, 55 Fruit St., Boston, MA 02114, USA. abaggish@partners.org 

Title

  The impact of endurance exercise training on left ventricular systolic mechanics.

Source

  American Journal of Physiology - Heart & Circulatory Physiology.  295(3):H1109-H1116, 2008 Sep.

Abstract

  Although exercise training-induced changes in left ventricular (LV) structure are well characterized, adaptive functional changes are incompletely understood. Detailed echocardiographic assessment of LV systolic function was performed on 20 competitive rowers (10 males and 10 females) before and after endurance exercise training (EET; 90 days, 10.7 +/- 1.1 h/wk). Structural changes included LV dilation (end-diastolic volume = 128 +/- 25 vs. 144 +/- 28 ml, P < 0.001), right ventricular (RV) dilation (end-diastolic area = 2,850 +/- 550 vs. 3,260 +/- 530 mm2, P < 0.001), and LV hypertrophy (mass = 227 +/- 51 vs. 256 +/- 56 g, P < 0.001). Although LV ejection fraction was unchanged (62 +/- 3% vs. 60 +/- 3%, P = not significant), all direct measures of LV systolic function were altered. Peak systolic tissue velocities increased significantly (basal lateral S'Delta = 0.9 +/- 0.6 cm/s, P = 0.004; and basal septal S'Delta = 0.8 +/- 0.4 cm/s, P = 0.008). Radial strain increased sim!

 ilarly in all segments, whereas longitudinal strain increased with a base-to-apex gradient. In contrast, circumferential strain (CS) increased in the LV free wall but decreased in regions adjacent to the RV. Reductions in septal CS correlated strongly with changes in RV structure (DeltaRV end-diastolic area vs. DeltaLV septal CS; r2 = 0.898, P < 0.001) and function (Deltapeak RV systolic velocity vs. DeltaLV septal CS, r2 = 0.697, P < 0.001). EET leads to significant changes in LV systolic function with regional heterogeneity that may be secondary to concomitant RV adaptation. These changes are not detected by conventional measurements such as ejection fraction.
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  Journal Article.
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  KIHU-Research Institute for Olympic Sports, Jyvaskyla, Finland.

Title

  Intraindividual validation of heart rate variability indexes to measure vagal effects on hearts.

Source

  American Journal of Physiology - Heart & Circulatory Physiology.  290(2):H640-7, 2006 Feb.

Abstract

  Heart rate variability (HRV) has been widely used as a measure of vagal activation in physiological, psychological, and clinical examinations. We studied the within-subject quantitative relationship between HRV and vagal effects on the heart in different body postures during a gradually decreasing vagal blockade. Electrocardiogram and respiratory frequency were measured in subjects (8 endurance athletes and 10 participants of nonendurance sports) in supine, sitting, and standing postures before the blockade, under vagal blockade (atropine sulfate, 0.04 mg/kg), and four times during a 150-min recovery from the blockade. Fast Fourier transform was used to calculate low-frequency power (LFP, 0.04-0.15 Hz), high-frequency power (HFP, 0.15-0.40 Hz), and total power (TP, 0.04-0.40 Hz). A within-subject linear regression analysis of recovery time on each HRV index was conducted. Complete vagal blockade decreased all HRV significantly, particularly HFP (P < 0.001). A linear fit ex!

 plained a large portion of the within-subject variance between recovery time and natural log-transformed (ln) HRV indexes in every posture, with coefficients of determination (R2) in the supine posture [means (SD)]: 98 (SD 2)% for mean R-R interval, 87 (SD 10)% for lnLFP, 87 (SD 13)% for lnHFP, and 91 (SD 10)% for lnTP. Neither body posture nor endurance-training background had an impact on R2 values. There was marked between-subject variation in the R2 values, slopes, and intercepts. In conclusion, all HRV, particularly HFP, is predominantly under vagal control. Within subjects, lnLFP, lnHFP, and lnTP increased linearly with the gradually decreasing vagal blockade in all postures.

Publication Type

  Journal Article.  Research Support, Non-U.S. Gov't.  Validation Studies.

Result <6>

Unique Identifier

  17061939

Status

  MEDLINE

Authors

  Baumert M.  Brechtel L.  Lock J.  Voss A.

Authors Full Name

  Baumert, Mathias.  Brechtel, Lars.  Lock, Juergen.  Voss, Andreas.
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  Centre for Biomedical Engineering, The University of Adelaide, Adelaide, Australia. mbaumert@eleceng.adelaide.edu.au 

Title

  Changes in heart rate variability of athletes during a training camp.

Source

  Biomedizinische Technik.  51(4):201-4, 2006.

Abstract

  Heart rate variability (HRV) reflects regulatory processes of the cardiovascular system and reveals fractal characteristics. In this paper we investigated standard HRV parameters and scaling characteristics in ten athletes before, during, and after a 2-week training camp to assess the effects of short-term overtraining on cardiovascular control. High-resolution ECGs were recorded over 30 min under resting conditions 1 week before the training camp, after 1 week of training in the camp, and after 3-4 days of recovery. Standard HRV analysis was performed according to Task Force recommendations. Scaling characteristics were assessed, applying detrended fluctuation analysis (DFA). Standard HRV analysis showed significant changes in meanNN and rmssd during the training camp. DFA revealed three distinct regions of scale-invariance and significant alterations during the training camp. In conclusion, HRV might be used to monitor the training state in athletes.

Publication Type

  Journal Article.  Research Support, Non-U.S. Gov't.
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  Marocolo, M.  Nadal, J.  Benchimol Barbosa, P R.
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  Programa de Engenharia Biomedica, Coordenacao dos Programas de Pos-graduacao de Engenharia, Universidade Federal do Rio de Janeiro, Rua de Pompeu Loueiro 36/702, 22061-000 Rio de Janeiro, RJ, Brazil.

Title

  The effect of an aerobic training program on the electrical remodeling of heart high-frequency components of the signal-averaged electrocardiogram is a predictor of the maximal aerobic power.

Source

  Brazilian Journal of Medical & Biological Research.  40(2):199-208, 2007 Feb.

Abstract

  Increased heart rate variability (HRV) and high-frequency content of the terminal region of the ventricular activation of signal-averaged ECG (SAECG) have been reported in athletes. The present study investigates HRV and SAECG parameters as predictors of maximal aerobic power (VO2max) in athletes. HRV, SAECG and VO2max were determined in 18 high-performance long-distance (25 +/- 6 years; 17 males) runners 24 h after a training session. Clinical visits, ECG and VO2max determination were scheduled for all athletes during the training period. A group of 18 untrained healthy volunteers matched for age, gender, and body surface area was included as controls. SAECG was acquired in the resting supine position for 15 min and processed to extract average RR interval (Mean-RR) and root mean squared standard deviation (RMSSD) of the difference of two consecutive normal RR intervals. SAECG variables analyzed in the vector magnitude with 40-250 Hz band-pass bi-directional filtering wer!

 e: total and 40-microV terminal (LAS40) duration of ventricular activation, RMS voltage of total (RMST) and of the 40-ms terminal region of ventricular activation. Linear and multivariate stepwise logistic regressions oriented by inter-group comparisons were adjusted in significant variables in order to predict VO2max, with a P < 0.05 considered to be significant. VO2max correlated significantly (P < 0.05) with RMST (r = 0.77), Mean-RR (r = 0.62), RMSSD (r = 0.47), and LAS40 (r = -0.39). RMST was the independent predictor of VO2max. In athletes, HRV and high-frequency components of the SAECG correlate with VO2max and the high-frequency content of SAECG is an independent predictor of VO2max.

Publication Type

  Journal Article.  Research Support, Non-U.S. Gov't.
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  Iellamo, Ferdinando.  Legramante, Jacopo M.  Pigozzi, Fabio.  Spataro, Antonio.  Norbiato, Guido.  Lucini, Daniela.  Pagani, Massimo.
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  Dipartimento di Medicina Interna-Centro di Riabilitazione Cardiologica S. Raffaele, Universita di Roma Tor Vergata, Roma, Italy. iellamo@med.uniroma2.it 

Title

  Conversion from vagal to sympathetic predominance with strenuous training in high-performance world class athletes.

Source

  Circulation.  105(23):2719-24, 2002 Jun 11.

Abstract

  BACKGROUND: Benefits of moderate endurance training include increases in parasympathetic activity and baroreflex sensitivity (BRS) and a relative decrease in sympathetic tone. However, the effect of very intensive training load on neural cardiovascular regulation is not known. We tested the hypothesis that strenuous endurance training, like in high-performance athletes, would enhance sympathetic activation and reduce vagal inhibition. METHODS AND RESULTS: We studied the entire Italian junior national team of rowing (n=7) at increasing training loads up to 75% and 100% of maximum, the latter approximately 20 days before the Rowing World Championship. Autoregressive power spectral analysis was used to investigate RR interval and blood pressure (BP) variabilities. BRS was assessed by the sequences method. Increasing training load up to 75% of maximum was associated with a progressive resting bradycardia and increased indexes of cardiac vagal modulation and BRS. However, at 10!

 0% training load these effects were reversed, with increases in resting heart rate, diastolic BP, low-frequency RR interval, and BP variabilities and decreases in high-frequency RR variability and BRS. Three athletes later won medals in the World Championship. CONCLUSIONS: This study indicates that very intensive endurance training shifted the cardiovascular autonomic modulation from a parasympathetic toward a sympathetic predominance. This finding should be interpreted within the context of the substantial role played by the sympathetic nervous system in increasing cardiovascular performance at peak training. Whether the altered BP and autonomic function shown in this study might be in time hazardous to human cardiovascular system remains to be established.

Publication Type

  Journal Article.  Research Support, Non-U.S. Gov't.
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  Laboratoire de Physiologie Medecine, Faculte de Medecine, Besancon Cedex, France. mourotlaurent@hotmail.com 

Title

  Decrease in heart rate variability with overtraining: assessment by the Poincare plot analysis.

Source

  Clinical Physiology & Functional Imaging.  24(1):10-8, 2004 Jan.

Abstract

  Numerous symptoms have been associated with the overtraining syndrome (OT), including changes in autonomic function. Heart rate variability (HRV) provides non-invasive data about the autonomic regulation of heart rate in real-life conditions. The aims of the study were to: (i) characterize the HRV profile of seven athletes (OA) diagnosed as suffering of OT, compared with eight healthy sedentary (C) and eight trained (T) subjects during supine rest and 60 degrees upright, and (ii) compare the traditional time- and frequency-domain analysis assessment of HRV with the non-linear Poincare plot analysis. In the latter each R-R interval is plotted as a function of the previous one, and the standard deviations of the instantaneous (SD1) and long-term R-R interval variability are calculated. Total power was higher in T than in C and OA both in supine (1158 +/- 1137, 6092 +/- 3554 and 2970 +/- 2947 ms2 for C, T and OA, respectively) and in upright (640 +/- 499, 1814 +/- 806 and 109!

 2 +/- 712 ms2 for C, T and OA, respectively; P<0.05) positions. In supine position, indicators of parasympathetic activity to the sinus node were higher in T compared with C and OA (high-frequency power: 419.1 +/- 381.2, 1105.3 +/- 781.4 and 463.7 +/- 715.8 ms2 for C, T and OA, respectively; P<0.05; SD1: 29.5 +/- 18.5, 75.2 +/- 17.2 and 37.6 +/- 27.5 for C, T and OA, respectively; P<0.05). OA had a marked predominance of sympathetic activity regardless of the position (LF/HF were 0.47 +/- 0.35, 0.47 +/- 0.50 and 3.96 +/- 5.71 in supine position for C, T and OA, respectively, and 2.09 +/- 2.17, 7.22 +/- 6.82 and 12.04 +/- 10.36 in upright position for C, T and OA, respectively). The changes in HRV indexes induced by the upright posture were greater in T than in OA. The shape of the Poincare plots allowed the distinction between the three groups, with wide and narrow shapes in T and OA, respectively, compared with C. As Poincare plot parameters are easy to compute and associa!

 ted with the 'width' of the scatter gram, they corroborate the traditi

onal time- and frequency-domain analysis. We suggest that they could be used to indicate fatigue and/or prevent OT.

Publication Type

  Clinical Trial.  Controlled Clinical Trial.  Journal Article.
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  Division of Cardiology, Department of Internal Medicine, Helsinki University Hospital, Haartmaninkatu 4, FI-00290 Helsinki, Finland.

Title

  Effect of physical training on ventricular repolarization in type 1 long QT syndrome: a pilot study in asymptomatic carriers of the G589D KCNQ1 mutation.

Source

  Europace.  8(10):894-8, 2006 Oct.

Abstract

  AIMS: High-intensity physical exercise and competitive sports have been traditionally avoided in long QT syndrome. However, endurance training increases vagal activity and thus may improve cardiac electrical stability in healthy subjects. We hypothesized that controlled submaximal endurance training would not adversely affect ventricular repolarization in asymptomatic carriers of a KCNQ1 gene mutation of type 1 long QT syndrome (LQT1). METHODS AND RESULTS: Previously, sedentary carriers of a missense mutation of KCNQ1 gene (LQT1, n=7) and healthy controls (n=8) exercised on a bicycle ergometer 3-4 times a week, 30 min a day at 60-75% of maximal heart rate (HR) for a maximum of 3 months. Body surface potential mapping (BSPM) was recorded and QT intervals were determined automatically from 14 channels over the left chest area. Maximal work capacity increased by 4+/-1% in LQT1 and by 14+/-2% in controls (both P<0.05), and left ventricular (LV) mass by 8+/-1% and 9+/-1%, respe!

 ctively (P<0.05). Resting corrected QT interval shortened by 10+/-1% (P<0.05) and QT interval dispersion by 25+/-9% (P<0.05) in LQT1, but not significantly in controls. QT intervals at specified HRs during workload and recovery phases were not changed in either group. CONCLUSION: In this pilot study of asymptomatic carriers of a KNCQ1 gene mutation, submaximal endurance training did not harmfully affect arrhythmia risk markers. Confirmatory studies in a broader spectrum of LQT1 genotypes are needed before any generalization can be made.
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  Journal Article.  Research Support, Non-U.S. Gov't.
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  LEMH, Laboratory of Human Movement Studies (EA 3608), Faculty of Sport Sciences, University of Lille 2, 9, rue de l'Universite, 59790, Ronchin, France. francois-xavier.gamelin-2@univ-lille2.fr 

Title

  Effect of high intensity intermittent training on heart rate variability in prepubescent children.

Source

  European Journal of Applied Physiology.  105(5):731-8, 2009 Mar.

Abstract

  The purpose of this study was to observe the effect of high intermittent exercise training on children's heart rate variability (HRV). Thirty-eight children (age 9.6 +/- 1.2 years) were divided into an intermittent (IT, n = 22) and a control group (CON, n = 16). At baseline and after a 7-week training period, HRV parameters, peak oxygen consumption [Formula: see text] and maximal aerobic velocity (MAV) were assessed. Training consisted of three 30-min sessions composed by short maximal and supramaximal runs at velocities ranging from 100 up to 190% of MAV. HRV was computed in time and frequency domains. Training resulted in a significant increase in MAV and [Formula: see text] in IT (P < 0.05) only without any significant change in HRV parameters for the two groups. Thus, 7 weeks of high intermittent exercise training allows to improve aerobic fitness. However, this modality of training was not sufficient enough to underline a possible effect on the heart rate autonomic re!

 gulation in children.
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Institution

  Department of Cardiology, University Hospital, Bern, Switzerland.

Title

  Coronary collateral flow in response to endurance exercise training.

Source

  European Journal of Cardiovascular Prevention & Rehabilitation.  14(2):250-7, 2007 Apr.

Abstract

  BACKGROUND: In humans, it is not known whether physical endurance exercise training promotes coronary collateral growth. The following hypotheses were tested: the expected collateral flow reduction after percutaneous coronary intervention of a stenotic lesion is prevented by endurance exercise training; collateral flow supplied to an angiographically normal coronary artery improves in response to exercise training; there is a direct relationship between the change of fitness after training and the coronary collateral flow change. METHODS AND RESULTS: Forty patients (age 61+/-8 years) underwent a 3-month endurance exercise training program with baseline and follow-up assessments of coronary collateral flow. Patients were divided into an exercise training group (n=24) and a sedentary group (n=16) according to the fact whether they adhered or not to the prescribed exercise program, and whether or not they showed increased endurance (VO2max in ml/min per kg) and performance (W!

 /kg) during follow-up versus baseline bicycle spiroergometry. Collateral flow index (no unit) was obtained using pressure sensor guidewires positioned in the coronary artery undergoing percutaneous coronary intervention and in a normal vessel. In the vessel initially undergoing percutaneous coronary intervention, there was an increase in collateral flow index among exercising but not sedentary patients from 0.155+/-0.081 to 0.204+/-0.056 (P=0.03) and from 0.189+/-0.084 to 0.212+/-0.077 (NS), respectively. In the normal vessel, collateral flow index changes were from 0.176+/-0.075 to 0.227+/-0.070 in the exercise group (P=0.0002), and from 0.219+/-0.103 to 0.238+/-0.086 in the sedentary group (NS). A direct correlation existed between the change in collateral flow index from baseline to follow-up and the respective alteration of VO2max (P=0.007) and Watt (P=0.03). CONCLUSION: A 3-month endurance exercise training program augments coronary collateral supply to normal vessels,!

  and even to previously stenotic arteries having undergone percutaneou

s coronary intervention before initiating the program. There appears to be a dose-response relation between coronary collateral flow augmentation and exercise capacity gained.

Publication Type

  Journal Article.
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  Laboratoire de la performance Motrice, Falculte du Sport et de l'Education Physique, Orleans, France.

Title

  Physical training increases heart rate variability in healthy prepubertal children.

Source

  European Journal of Clinical Investigation.  32(7):479-87, 2002 Jul.

Abstract

  BACKGROUND: The aim of the present study was to evaluate the effect of an endurance training program on heart rate variability (HRV) in prepubertal healthy children and to determine the relationships between HRV components and training-induced cardiac adaptations. METHODS: Nineteen prepubertal children (aged 10-11 years old) took part in this study: 12 children were assigned to participate in a 13-week endurance training program (3 x 1 h week-1; intensity, > 80% HRmax) and 7 children served as a control group. Before and after the 13-week study period, all the children were tested for maximal oxygen uptake (V O(2max)), HRV was measured by spectral and time domain analysis of 5 h night ECG recordings, and left ventricular (LV) cardiac morphology and function were assessed by means of Doppler-Echocardiography. RESULTS: V O(2max) increased significantly (+15.5% +/- 12.1; P < 0.01) after the training program. All the frequency domain components (absolute values) increased afte!

 r training except the low (LF) to high (HF) frequency ratio. Also, LF and HF did not change when expressed relative to total power. For the time domain components, only N-N intervals, the standard deviation of all N-N and the average of all 5 min standard deviations of N-N increased after training. Our training program induced also an increase in LV internal diameter and mass as well as an enhancement in early diastolic passive LV filling with a concomitant reduction in late diastolic active LV filling. These cardiac morphological and functional adaptations did not correlate however, with the autonomous nervous system modifications due to training. CONCLUSION: Our study shows that an endurance training program had a positive effect on aerobic potential, morphological and functional cardiac parameters and on nocturnal global HRV in healthy prepubertal children without inducing sympathetic and parasympathetic modifications.
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  An echocardiographic assessment of cardiac morphology and common ECG findings in teenage professional soccer players: reference ranges for use in screening.

Source

  Heart.  85(6):649-54, 2001 Jun.

Other ID

  Source: NLM. PMC1729780

Abstract

  OBJECTIVE: To assess physiological cardiac adaptation in adolescent professional soccer players. SUBJECTS AND DESIGN: Over a 32 month period 172 teenage soccer players were screened by echocardiography and ECG at a tertiary referral cardiothoracic centre. They were from six professional soccer teams in the north west of England, competing in the English Football League. One was excluded because of an atrial septal defect. The median age of the 171 players assessed was 16.7 years (5th to 95th centile range: 14-19) and median body surface area 1.68 m(2) (1.39-2.06 m(2)). MAIN OUTCOME MEASURES: Standard echocardiographic measurements were compared with predicted mean, lower, and upper limits in a cohort of normal controls after matching for age and surface area. Univariate regression analysis was used to assess the correlation between echocardiographic variables and the age and surface area of the soccer player cohort. ECG findings were also assessed. RESULTS: All mean echoca!

 rdiographic variables were greater than predicted for age and surface area matched controls (p < 0.001). All variables except left ventricular septal and posterior wall thickness showed a modest linear correlation with surface area (r = 0.2 to 0.4, p < 0.001); however, left ventricular mass was the only variable that was significantly correlated with age (r = 0.2, p < 0.01). Only six players (3.5%) had structural anomalies, none of which required further evaluation. All had normal left ventricular systolic function. Sinus bradycardia was found in 65 (39%). The Solokow-Lyon voltage criteria for left ventricular hypertrophy were present in 85 (50%) and the Romhilt-Estes points score (five or more) in 29 (17%). Repolarisation changes were present in 19 (11%), mainly in the inferior leads. CONCLUSIONS: Chamber dimensions, left ventricular wall thickness and mass, and aortic root size were all greater than predicted for controls after matching for age and surface area. Sinus bra!

 dycardia and the ECG criteria for left ventricular hypertrophy were co

mmon but there was poor correlation with echocardiographic left ventricular hypertrophy. The type of hypertrophy found reflected the combined endurance and strength based training undertaken.
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  Echocardiographic criteria of physiological left ventricular hypertrophy in combined strength- and endurance-trained athletes.

Source

  International Journal of Cardiac Imaging.  13(1):43-52, 1997 Feb.

Abstract

  In combined strength- and endurance-trained athletes who are showing both unusual large body dimensions as well as a high physical fitness, the dimensions of the 'athlete's heart' are expected to reach physiological limits. Therefore we investigated 75 male and 77 female competitive rowers by means of doppler-echocardiography. The absolute "critical" heart weight of 500 g was exceeded by 61% of the male and 10% of the female rowers. Maximal values of the left ventricular (LV) muscle mass were measured at 170 (men) and 133 (women) g.m-2 body surface area, respectively. The LV end-diastolic internal diameter was measured to be above the upper clinical limit of 55 mm in 55% of the male and 17% of the female rowers. A LV wall thickness of 13 and 12 mm was only exceeded by 3 male and 1 female athlete, respectively (maximal values: 14 and 12.5 mm). The LV wall/internal diameter ratio did not exceed 48-50%. The systolic LV function as well as ECG and blood pressure did not reveal!

  any pathological finding, the diastolic LV function was always measured within the normal range. The LV wall thicknesses, internal diameter and hypertrophic index (relation between wall thickness and internal diameter) of the rowers were significantly higher than those of 62 non-endurance trained athletes (pairwise matched according to the body dimensions) and similar to 28 male 'pure' endurance athletes (pairwise matched according to the absolute heart volume). In conclusion, upper limits of echocardiographic volume measurements that are considered critical may be clearly exceeded by healthy strength-endurance trained athletes with simultaneously high body dimensions. The clinical limits, however, are still valid in subjects with a body mass up to approximately 70 kg. The LV wall thickness only exceptionally exceed the clinical limits. A specific influence of the strength elements in training on the LV hypertrophy had not be found.
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  Changes in QT interval with exercise in elite male rowers and controls.

Source

  International Journal of Cardiology.  87(2-3):217-22, 2003 Feb.

Abstract

  BACKGROUND: QT interval prolongation occurs at rest and during exercise in pathological left ventricular hypertrophy. However, athletes with physiological hypertrophy have normal QT at rest. The aim of this study was to compare the effect of exercise on QT in athletes with echocardiographic left ventricular hypertrophy and normal controls, and explore differences in their response. METHODS: Elite male rowers (n=15) with echocardiographic left ventricular hypertrophy, and normal volunteers (n=15) underwent 15 min of a Bruce protocol treadmill test. Electrocardiograms (ECGs) were recorded during each stage and every minute during recovery for 3 min. QT was measured at each stage. Corrected QT (QTc) was calculated using Bazett's formula. RESULTS: QT at rest was significantly greater than QT after 3 min of recovery in the controls (0.36+/-0.02 vs. 0.32+/-0.04 s; P=0.001) but not in the athletes (0.36+/-0.03 vs. 0.34+/-0.02 s; P=0.05). Regression lines for QT versus heart rate !

 showed a strongly negative correlation in both athletes and controls (y=0.463-0.0013x (r=0.91; P<0.0001) and y=0.461-0.0013x (r=0.93; P<0.0001), respectively), but greater individual homogeneity in the athletes. CONCLUSIONS: training-induced hypertrophy does not affect the heart rate/QT relationship. The more rapid recovery in QT and homogeneity of the heart rate/QT relationship in athletes compared to controls is likely to be a benign effect of myocardial fitness, but it is hypothesised that it may contribute to arrhythmias in the unfit individual after vigorous exertion.
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  Association between left ventricular structure and cardiac performance during effort in two morphological forms of athlete's heart.
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  International Journal of Cardiology.  86(2-3):177-84, 2002 Dec.

Abstract

  AIM: The aim of the study was to evaluate in 263 competitive athletes possible correlations between changes induced by different sport activities in left ventricular (LV) structure and cardiac response during maximal physical effort. METHODS: A total of 160 top-level endurance athletes (ATE; swimmers, runners; 28+/-4 years; 98 male) and 103 strength-trained athletes (ATS; weight-lifters, body-builders; 27+/-5 years; male), selected on the basis of training protocol (dynamic vs. static exercise), underwent standard Doppler echocardiography, heart rate variability analysis and maximal exercise stress test by bicycle ergometry. M- and B-mode echocardiographic LV measurements were determined at rest, while the following functional indexes were assessed during effort: maximal heart rate (HR), maximal systolic blood pressure (SBP) and maximal workload (Watts reached by bicycle test). RESULTS: The two groups were comparable for age and sex, but ATS at rest showed higher HR, SBP, !

 and body surface area (BSA). By echo analysis, LV mass index and ejection fraction did not significantly differ between the two groups. However, ATS showed increased sum of wall thickness (septum+posterior wall), relative wall thickness and LV end-systolic stress, while LV stroke volume and LV end-diastolic diameter (P<0.01) were greater in ATE. HR variability analysis underlined in ATE increased indexes of vagal tone (P<0.01). During maximal physical effort, ATE showed a better functional capacity, with greater maximal workload (P<0.001) reached with lower maximal HR and SBP. After adjusting for HR, age, sex, BSA and SBP, distinct multiple linear regression models evidenced in ATE independent associations of maximal effort workload with LV end-diastolic diameter (P<0.001), HR (P<0.001) at rest and LV end-systolic stress (P<0.01) were found in ATE. On the other hand, independent direct correlation of SBP max during effort with sum of wall thickness (P<0.001), BSA (P<0.05) a!

 nd LV end-systolic stress (P<0.001) was evidenced in ATS. CONCLUSIONS:

 LV structural changes in competitive athletes represent adaptation to hemodynamic overload induced by training and are consistent with different kinds of sport activity. Work capacity during exercise is positively influenced by preload increase in ATE, while increased afterload due to isometric training in ATS determines higher systemic resistance during physical effort.
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  QT dispersion in patients with different etiologies of left ventricular hypertrophy: the significance of QT dispersion in endurance athletes.

Source

  International Journal of Cardiology.  84(2-3):153-9, 2002 Aug.

Abstract

  Left ventricular hypertrophy (LVH) increases the risk of ventricular arrhythmias and sudden death and has a significant effect on total cardiovascular mortality. QT dispersion (QTd) is a measure of inhomogeneous repolarization and is used as an indicator of arrhythmogenicity. In this study we detected QTd in patients with different etiologies of left ventricular hypertrophy and the effect of LVH in QTd on endurance athletes. The study group consisted of 147 white male subjects with 3 different etiologies of LVH and 30 healthy male individuals. The underlying etiologies of LVH were essential hypertension, valvular aortic stenosis and long-term training (athletic heart). QTd was measured by surface electrocardiogram and Bazett's formula was used to correct QTd for heart rate (QTcd). Left ventricular mass was determined by transthoracic echocardiography and left ventricular mass index was calculated in relation to body surface area. The QTcd was significantly higher in patien!

 ts with pathological LVH (due to hypertension and aortic stenosis) than in the athletes' group (physiological LVH) and healthy subjects (P<0.05). The magnitude of QTcd was similar between athletes and the control group (P=0.6). The difference of QTcd between the groups with pathological LVH was not statistically significant (P=0.1). In conclusion; the increasing of QT dispersion is associated with only pathological conditions of LVH. The left ventricular hypertrophy has not a negative effect in QT dispersion on endurance athletes. The measurement of QT dispersion may be a non-invasive useful method for screening additional pathological conditions in endurance athletes.
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  Alterations in cardiac morphology and function in elite multi-disciplinary athletes.

Source

  International Journal of Sports Medicine.  20(4):222-6, 1999 May.

Abstract

  Early echocardiographic studies of left ventricular (LV) morphology and function focused on single discipline athletes, primarily endurance and strength trained. To date there are few studies examining multi-disciplinary trained athletes. The present echocardiographic study examined LV morphology and function in 18 elite triathletes (swimming, cycling, and running) and 11 elite modern pentathletes (running, swimming, shooting, fencing, and show-jumping) compared with age- and sex-matched controls. Elite triathletes demonstrated significantly (p < 0.05) increased LV wall thickness and cavity dimensions together with LV mass, both in absolute terms and scaled for body surface area, compared with controls. Elite modern pentathletes demonstrated significantly (p < 0.05) increased LV wall thickness with a non-significant increase in LV internal diameter. Despite significant LV enlargement, the distribution of hypertrophy and diastolic filling indices were normal in both triathl!

 etes and modern pentathletes and significantly increased in the triathletes. It is concluded that multi-disciplinary training results in variations in LV morphology. The inciting stimulus resulting in LV enlargement in triathletes is associated with prolonged endurance activity, together with an isometric component accompanying cycling. In contrast, elite modern pentathletes experience a reduced endurance component combined with a high isometric component associated with fencing.
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  Effect of combined parasympathetic and sympathetic blockade on left ventricular relaxation at rest and during exercise in trained and untrained men.

Source

  International Journal of Sports Medicine.  17 Suppl 3:S180-3, 1996 Nov.

Abstract

  We investigated the influence of autonomic blockade (AB) on the left ventricular (LV) diastolic function at rest (R) and during bicycle exercise (EX) in eight endurance-trained (TR) and ten untrained subjects (UT). Two-dimensional and M-mode echocardiography at the parasternal long axis were performed at rest and during an exercise protocol, which consisted of two stages of 50 and 100 W. Using the digitized data from the M-mode echocardiogram, the normalized maximal increase in LV dimension during the rapid filling phase (nmD) was calculated according to Hortnagl. Additionally the ECG was recorded at R and during Ex 60 min after this first test. 0.02 mg.kg body mass-1 propanolol and 0.04 mg.kg body mass-1 atropine were injected intravenously over a 5-min period and the test procedure was repeated as described above. Before AB nmD increased significantly from resting values to 100 W in both groups, whereas nmD tended to be lower in UT compared to TR. During AB nmD of UT was!

  rather unchanged at R and during EX compared to pre-blockade conditions. In contrast nmD of TR was slightly reduced and this difference was significant at 100 W. No major difference in nmD between the TR and UT group could be observed during AB. Before and during AB HR of TR were significantly lower at rest, 50 and 100 W compared to UT. We conclude that the enhanced diastolic relaxation observed in endurance athletes seems to be due to a training-induced adaptation of the autonomic nervous system.
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  Fractal scaling properties of heart rate dynamics following resistance exercise training.

Source

  Journal of Applied Physiology.  105(1):109-13, 2008 Jul.

Abstract

  With aging and disease, there is a breakdown of the natural fractal-like organization of heart rate (HR). Fractal-like correlation properties of HR can be assessed with detrended fluctuation analysis (DFA). A short-time scaling exponent (alpha(s)) value of 1 is associated with healthy HR dynamics, whereas values that deviate away from 1, in either direction, indicate fractal collapse. The purpose of this study was to examine the effect of resistance exercise training (RT) on fractal correlation properties of HR dynamics. Resting ECG was collected at baseline, following a 4-wk time control period and 6 wk of RT (3 days per wk) in 34 men (23 +/- 1 years of age). Fractal properties of HR were assessed with DFA. There was no change in alpha(s) following either the time control period or RT (1.01 +/- 0.06 to 0.98 +/- 0.06 to 0.93 +/- 0.04, P > 0.05). Given the potential bidirectional nature of fractal collapse, subjects were retrospectively separated into two groups (higher alp!

 ha(s) and lower alpha(s)) on the basis of the initial alpha(s) by using cluster analysis. An interaction was detected for alpha(s) following RT (P < 0.05). There was no change in alpha(s) in either group following the time control, but alpha(s) increased following RT in the lower alpha(s) group (n = 18; 0.73 +/- 0.04 to 0.69 +/- 0.04 to 0.88 +/- 0.04) and alpha(s) decreased following RT in the higher alpha(s) group (n = 16; 1.20 +/- 0.04 to 1.24 +/- 0.04 to 0.98 +/- 0.04). In conclusion, RT improves fractal properties of HR dynamics.
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  Aging among elite distance runners: a 22-yr longitudinal study.
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  Journal of Applied Physiology.  80(1):285-90, 1996 Jan.

Abstract

  The purpose of this study was to assess the physiological responses of former elite distance runners during submaximal and maximal exercise after a mean period of 22 yr. Fifty-three men were initially tested (T1) in the late 1960s and early 1970s when they were all highly trained and competitive. For the current evaluation (T2), these men were classified as highly trained (HT; n = 10), fitness trained (FT; n = 18), untrained (UT; n = 15), and fit older (FO; n = 10), depending on their continued level of training and age. The mean (+/- SE) age for the HT, FT, and UT men during T2 was similar (46.5 +/- 1.6 yr), whereas the FO men were significantly (P < 0.05) older (68.4 +/- 2.7 yr). All groups experienced a significant decrease (P < 0.05) in maximal O2 uptake (VO2 max) from T1 to T2. However, this decrease was related to the amount of training between evaluations. The HT men had the smallest reduction (6% per decade) in VO2 max (from 68.8 to 59.2 ml.g-1.min-1). The FT men's!

  VO2 max was approximately 10% lower per decade (from 64.1 to 48.9 ml.kg-1.min-1), whereas an approximately 15% decrease per decade was observed for the UT (from 70.7 to 46.7 ml.kg-1.min-1) and FO (from 60.3 to 40.7 ml.kg-1.min-1) men, despite the continued training of the FO men. Energy requirements for a standardized run at 12 km/run were similar from T1 to T2 for the HT and FT men, whereas the UT men required an increased (P < 0.05) O2 uptake (40.3-41.8 l/min), ventilation (53.7-72.7 l/min), and heart rate (127-142 beats/min). The perceived effort and %VO2 max for this submaximal run were greater during T2 for all groups, which was related to the decline in VO2 max. These longitudinal data indicate that after more than two decades the physiological capacities of these aging runners are compromised, regardless of training. These data also confirm previous cross-sectional findings that aerobic capacity of highly trained middle-aged men declines approximately 5-7% per decad!

 e.
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  Short-term heart rate variability in young athletes.

Source

  Journal of Cardiology.  37 Suppl 1:85-8, 2001.

Abstract

  OBJECTIVES: The purpose of this study was to determine whether the type of training in a young population differentiates heart rate variability parameters between athlete groups and sedentary subjects. METHODS: The effect of different types of physical training on heart rate variability was evaluated in 10 aerobic trained athletes, in 7 anaerobic trained athletes, in 7 rugby players (mixed type training) and in 10 sedentary control subjects. All groups were age matched (18-34 years). Electrocardiogram tracings were recorded digitally in the supine position and standing position. Measures of heart rate variability were obtained, from both time- and frequency analysis of 10 min resting heart rate. After these tests, blood pressure was measured using an automatic inflation cuff. RESULTS: Resting heart rate was lower in aerobic and mixed type athletes compared to controls. Only aerobic athletes had evidence of increased vagal activity in the time domain compared with control s!

 ubjects (increased SDNN supine, increased rMSSD supine and standing and pNN50 standing). In the frequency domain, aerobic athletes presented with both higher low-frequency and high-frequency power in the standing position and low-frequency power in the supine position compared to controls. CONCLUSIONS: It can be concluded that heart rate variability is affected by chronic exercise, especially in endurance trained athletes. This infers that especially aerobic exercising can have beneficial effects on the cardiovascular risk profile.
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  Idiopathic ventricular arrhythmias in athletes: their causes and when to grant sports eligibility. [Review] [23 refs]

Source

  Journal of Cardiovascular Medicine.  7(4):279-81, 2006 Apr.

Abstract

  The clinical assessment of ventricular tachyarrhythmias in trained athletes is of particular significance because of the recognition that young and otherwise healthy athletes may have unsuspected and potentially lethal cardiovascular disease, which can result in sudden arrhythmic death. Therefore, the risk associated with competitive sports and training in athletes with ventricular tachyarrhythmias is still not completely resolved. Ventricular arrhythmias are common in trained athletes and are usually not associated with underlying cardiovascular abnormalities. Recent studies have shown that such arrhythmias (in the absence of heart disease) do not convey adverse clinical significance and probably do not per se justify disqualification from competitive sports. [References: 23]
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  Cardiac autonomic profile in different sports disciplines during all-day activity.
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  Journal of Sports Medicine & Physical Fitness.  48(4):495-501, 2008 Dec.

Abstract

  AIM: Physical training and sport activity have a beneficial effect on cardiac autonomic activity. However, the exact impact of different types of sports disciplines on cardiac autonomic function is still unclear. The aim of this study was to evaluate the cardiac autonomic profile in different sports discplines and to determine their impact on cardiac autonomic function by using heart rate variability (HRV), a noninvasive electrocardiographic (ECG) analysis of the sympatho-vagal balance. METHODS: Temporal and spectral HRV parameters determined from 24-hour continuous ECG monitoring were studied in 40 subjects, including 12 endurance athletes, 14 hockey players and 14 untrained male volunteers (control group). Each participant had to wear a Holter recorder during 24 hours and to continue his everyday activities. All HRV parameters were compared between the 3 study groups. RESULTS: All heart rate values were lower and all parasympathetic-related time domain indices, including!

  root mean square of successive differences (RMSSD) and pNN50 (NN50 count divided by the total number of all NN intervals), were higher in both athletes groups as compared with controls (P<0.05). However, standard deviation of all NN intervals (SDNN) values, which determine global HRV, were significantly higher only in endurance athletes (P<0.05). Furthermore, the power spectral components low frequency (LF), a mixture of both autonomic inputs, and HF (high frequency), a marker of vagal modulation, were significantly higher with a resulting lower LF/HF ratio in both athletes groups as compared to controls (P<0.05). CONCLUSION: Both endurance and team playing athletic activity induce during all-day a high parasympathetic tone (higher RMSSD, pNN50 and HF, and lower LF/HF ratio). However, only endurance athletic activity has a particularly high global HRV (higher SDNN), indicating thereby that this type sports discipline may have a more substantially favorable effect on the ca!

 rdiac autonomic profile.
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  Exercise heart rate variability of older women in relation to level of physical activity.

Source

  Journals of Gerontology Series A-Biological Sciences & Medical Sciences.  58(7):585-91, 2003 Jul.

Abstract

  The purpose of this study was to determine the effect of the level of physical activity in older women on heart rate (HR) response to its neural control at rest and during exercise by using heart rate variability (HRV) analysis. Electrocardiogram (ECG) was recorded in 3 (low, moderately, and highly) active groups of older women at rest and during submaximal exercise. Spectral HRV indexes were obtained from the ECG signal. At rest, highly active subjects have low HR without any alteration of HRV. During incremental submaximal exercise, parasympathetic modulations of HR decreased only in the highly active subjects (p <.01) without any alteration of HR, compared with the other groups. In older women, the effects of the level of physical activity on HR and HRV are dissociated. Quite a high level of physical training induces a higher sensitivity of sinus node response to the autonomic nervous system during exercise.
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  Relationship between physiological loss, performance decrement, and age in master athletes.

Source

  Journals of Gerontology Series A-Biological Sciences & Medical Sciences.  56(10):M618-26, 2001 Oct.

Abstract

  BACKGROUND: The use of master athletes to describe an idealized rate of physiological loss associated with aging is quite common. The results of such studies suggest that older athletes may be able to reduce the rate of decline in functional loss. The findings of such studies have been questioned due to their limited sample size and the age range and gender of their subjects. METHODS: We examined a group of 146 male and 82 female master athletes over the age of 40 years. Physiological parameters included maximal oxygen uptake (VO2max), body composition, muscle strength, bone density, and blood chemistries. Medical histories and training records were obtained via questionnaire. RESULTS: Results demonstrated gender differences in body composition, blood chemistries, blood pressure, VO2max, muscle strength, bone density, and performance (p <.05). All metabolic parameters for men and most for women demonstrated significant losses across the age range (p <.05). In addition, str!

 ength and performance for men and women and bone density for women declined significantly with age (p <.05). The demonstrated loss rates did not differ by gender. CONCLUSIONS: Although limited by the lack of a sedentary comparison group, these data suggest that age-related losses in VO2max may not be different from data previously reported for older sedentary adults and that loss in muscle strength and performance with aging is not linear.
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  Effects of aging on cardiorespiratory responses to brief and intense intermittent exercise in endurance-trained athletes.
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  Journals of Gerontology Series A-Biological Sciences & Medical Sciences.  55(11):B537-44, 2000 Nov.

Abstract

  The aim of this study was to investigate the effects of aging on athletes' cardiorespiratory responses to a brief intense intermittent effort, using the force-velocity test as an exercise model. Twelve young athletes (24.8 +/- 1.3 years) and twelve master athletes (65.1 +/- 1.2 years) with similar heights, body masses, and endurance training schedules participated in this study. They performed both a maximal graded exercise and the force-velocity tests. The force-velocity test consisted of the repetition of 6-second sprints against increasing braking forces with 5-minute recovery periods. None of the subjects presented abnormal electrocardiogram responses to the tests. During the force-velocity test, the heart rate magnitudes of response in all subjects were correlated to the corresponding sprint power output (p < .001), with higher values for the young athletes (p < .001). Both groups had similar systolic blood pressure peaks of response during the force-velocity test. Bo!

 th groups had similar preexercise and end-of-recovery oxygen consumption (VO2), but the young athletes had higher peaks of response (p < .001). The VO2 magnitudes of response increased during the test (p < .01) in all subjects, with higher values for the young athletes (p < .001). There was a positive correlation between the VO2 magnitude of response and (1) the corresponding sprint power output (R = .58,p < .001) and (2) the corresponding number of sprint repetitions (R = .29, p < .02). The young athletes had higher end-of-recovery and peak carbon dioxide production (VCO2) responses than the master athletes (p < .001). Pulmonary ventilation (V(E)) peaks of response to the sprints were higher in the young athletes (p < .001). There was a positive relation between the V(E) and VCO2 peaks of response (R = 84,p < .001). In both groups the peak heart rate, VO2, VCO2, and V(E) values attained during the force-velocity test represented similar percentages of the maximal values re!

 ached at exhaustion of maximal graded exercise. These results showed t

hat aging does not alter the percentage of the cardiorespiratory response to a brief intense intermittent exercise such as the force-velocity test. Moreover, the arterial blood pressure response is not significantly altered, whereas the vasodilatatory response is.
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  Relation between heart rate variability and training load in middle-distance runners.
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  Medicine & Science in Sports & Exercise.  32(10):1729-36, 2000 Oct.

Abstract

  PURPOSE: Monitoring physical performance is of major importance in competitive sports. Indices commonly used, like resting heart rate, VO2max, and hormones, cannot be easily used because of difficulties in routine use, of variations too small to be reliable, or of technical challenges in acquiring the data. METHODS: We chose to assess autonomic nervous system activity using heart rate variability in seven middle-distance runners, aged 24.6 +/- 4.8 yr, during their usual training cycle composed of 3 wk of heavy training periods, followed by a relative resting week. The electrocardiogram was recorded overnight twice a week and temporal and frequency indices of heart rate variability, using Fourier and Wavelet transforms, were calculated. Daily training loads and fatigue sensations were estimated with a questionnaire. Similar recordings were performed in a sedentary control group. RESULTS: The results demonstrated a significant and progressive decrease in parasympathetic indi!

 ces of up to -41% (P < 0.05) during the 3 wk of heavy training, followed by a significant increase during the relative resting week of up to +46% (P < 0.05). The indices of sympathetic activity followed the opposite trend, first up to +31% and then -24% (P < 0.05), respectively. The percentage increasing mean nocturnal heart rate variation remained below 12% (P < 0.05). There was no significant variation in the control group. CONCLUSION: This study confirmed that heavy training shifted the cardiac autonomic balance toward a predominance of the sympathetic over the parasympathetic drive. When recorded during the night, heart rate variability appeared to be a better tool than resting heart rate to evaluate cumulated physical fatigue, as it magnified the induced changes in autonomic nervous system activity. These results could be of interest for optimizing individual training profiles.
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  Effects of half ironman competition on the development of late potentials.
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Abstract

  OBJECTIVES: The primary purpose was to evaluate the prevalence of late potentials (LPs) in triathletes before and after a half ironman triathlon. The secondary purpose was to examine whether LPs are the electrocardiographic expression of a greater myocardial mass. METHODS: Nine asymptomatic male triathletes (mean age +/- SD, 32 +/- 5 yr) were examined using signal-averaged ECG (SAECG) 48-72 h before (PRE), immediately after (POST), and 24-48 h after the completion (RECOVERY) of a half ironman triathlon. Late potentials were considered to be present if two of the following SAECG anomalies were observed: 1) a prolonged filtered QRS (/QRS) complex (> or = 114 ms), 2) a lengthened low amplitude signal (LAS) duration (>38 ms), and/or 3) a low root mean square (RMS) voltage of the last 40 ms of the fQRS (<20 microV). Left ventricular dimensions were determined at PRE using M-mode echocardiography. RESULTS: There were no significant differences between PRE, POST, and RECOVERY in !

 the fQRS duration, the LAS duration, or the RMS voltage. Two athletes displayed a single SAECG abnormality during PRE and two SAECG anomalies (i.e., LPs) during POST. Late potentials remained in one of the two athletes during RECOVERY. A moderate relationship existed between fQRS and left ventricular mass (r = 0.67, P < 0.05). CONCLUSIONS: Ultra-endurance training and/or events do not lead to LPs in the majority of triathletes who do not possess ventricular arrhythmias. However, a small subset of triathletes do display SAECG anomalies, which are augmented by an ultra-endurance event and may persist even after recovery from the event. Left ventricular mass does not affect overall SAECG parameters.
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Abstract

  Measures of left ventricular function during exercise provide information that is more accurate than the exercise ECG in the diagnosis of coronary artery disease, supportive of the data provided by myocardial perfusion studies, and of great prognostic significance. We review basic methods for evaluating left ventricular function during exercise and responses to various types of exercise, including incremental exercise and exercise training conditions. Additionally, we review changes in both incremental exercise test responses and responses to training in various pathological conditions. Case reports are included to illustrate the utility of measuring left ventricular function during exercise. [References: 53]
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  Arrhythmias in an athlete: the effect of de-training.
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Abstract

  A 53 year old athlete with a history of severe palpitations and lightheadedness presented for a second opinion. He was found to exhibit very frequent atrial ectopy, frequent runs of symptomatic atrial tachyarrhythmia, and sinus bradycardia at rest. During exercise testing, his tachyarrhythmias increased in relation to the duration and intensity of exercise. A therapeutic trial of de-training was suggested. As a result, his symptoms completely resolved with a marked reduction in the frequency of atrial arrhythmia. Repeat exercise testing revealed an excellent exercise tolerance with no atrial ectopy. De-training should be considered when athletes present with arrhythmias.
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