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«Pediatrics Work Physiologics» ist ein jährlich, abwechselnd in Europa und Amerika durchgeführter
internationaler Kongress, fokussiert auf das gesunde und das kranke Kind in Bewegung. Er behandelt vorwiegend
internistische Themen aus den Bereichen Kind und Bewegung, der Unterschied zum Erwachsenen,
Inaktivität und Adipositas beim Kind, chronischkranke Kinder und Sport usw.
Mit der Veröffentlichung der Abstract des PWP 2005, welcher erstmalig in der Schweiz stattfindet,
möchten wir unseren Abonnenten die Möglichkeit bieten, dieses zentrale, aber häufig vernachlässigte
sportmedizinische Gebiet auf diese Art näher kennenzulernen.

Determinants of endurance exercise performance in the heat in
prepubertal boys.
Thomas Rowland, Anne Garrison, and David Pober.
Baystate Medical Center, Springfield, MA, and the University of
Massachusetts, Amherst, MA, USA.
Introduction: Factors responsible for reduced endurance
performance in the heat are uncertain. Methods: This study involved
eight healthy nonacclimatized nontrained boys (mean age 11.7+0.4
years) who performed steady-load cycling to exhaustion at
approximately 65% peak VO2 in both cool (19.6+0.6oC) and hot
(31.0+0.3oC) conditions. Subjects consumed cool water ad libitum
during exercise. Cardiac output (by Doppler echocardiography),
rectal temperature (Tre), rating of perceived exertion (RPE;CERT
scale), blood pressure, and calculated arterial venous oxygen
difference were obtained serially in each testing session, and percent
dehydration was calculated from body weight loss. Results:
Endurance time was significantly shorter in the hot condition
(29.30+6.19 minutes versus 41.38+6.30 minutes in the cool room).
Dehydration was minimal (0.11+0.17 % and 0.28+0.15% in the hot
and cool conditions, respectively). Tre rose more rapidly in the hot
condition, but no significant difference was observed between the
two conditions at peak exercise. Overall rise in Tre averaged
0.64+.30oC in the heat and 0.53+0.23oC in the cool room. Similar
trends were observed in RPE. Stroke index was similar and stable in
both ambient temperatures. Due to a rise in heart rate, cardiac index
rose slowly during exercise with no significant differences between
the two conditions. Mean arterial pressure and arterial venous
oxygen difference were stable and similar in both exercise
temperatures. Conclusion: These findings suggest that rise in core
temperature rather than circulatory insufficiency may define limits to
exercise in the heat in prepubertal boys.

Physical activity, fitness and affective responses of normal weight
and overweight adolescents during school physical education
Stuart Fairclough1,2 and Gareth Stratton1,3
1
REACH Group, 2School of Physical Education, Sport and Dance,
and 3Research Institute of Sport and Exercise Science, Liverpool
John Moores University, UK
School physical education (PE) has potential to engage students in
appropriate amounts of physical activity during classes, and educate
them to lead physically active lifestyles. If physical educators
maximize students’ perceived competence and enjoyment of their PE
experiences, this may transfer into motivation to be physically active
out of school. Normal-weight (NW; n = 48) and overweight (OW; n
= 20) adolescents’ enjoyment and perceived competence in a range
of PE lessons were examined. Heart rate monitoring was used to also
compare moderate-to-vigorous (MVPA) and vigorous physical
activity (VPA) during classes. Students’ cardiorespiratory fitness and
BMI were measured on one occasion. NW students reported
significantly greater enjoyment (p = .008) and perceived competence
(p = .006) during PE than OW students. Percent of PE time in MVPA
(36-37.2%) and VPA (9-10.7%) were similar regardless of weight
status. Cardiorespiratory fitness was lower among OW youth (40.0
ml · kg-1 · min-1) compared to NW peers (52.8 ml · kg-1 · min-1, p =
.0001). Boys engaged in more MVPA (p = .05) and VPA (p = .02)
than girls, and also had superior cardiorespiratory fitness (52.6 ml ·
kg-1 · min-1 vs. 45.7 ml · kg-1 · min-1, p = .01). PE may not be
providing OW youth with psychological experiences to optimally
promote
lifelong
physical
activity.
Furthermore,
low
cardiorespiratory fitness levels infer that the OW youth in this study
could be at increased risk of CVD disease in later years.
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Associations between classifications of child overweight and
obesity and selected components of the eurofit test battery
Stephen Atkins1,3 and Stuart Fairclough, 2,3
1
Department of Biological Sciences, University of Central
Lancashire, UK. 2School of Physical Education, Sport and Dance,
Liverpool John Moores University, UK. 3REACH Group.
Recommended classification systems of overweight and obese are
linked to the widely accepted adult cut off points, for body mass
index (BMI), of 25 and 30 kg/m2 at age 18 (Cole et al. 2000). Such
classification systems have very high specificity in child populations
(Neovius et al. 2004). There is a dearth of information relating these
agreed cut-off points and measures of health-related fitness. This
study assessed associations between health-related
fitness and the classification of children as normal weight (N),
overweight (O) and obese (OB).
Seventy-eight boys (age 11.5 + 0.5 yr) and ninety girls (age 11.6
+ 0.5 yr) completed the EUROFIT test battery (Council of Europe,
1988). Children were assigned to N, O and OB groups, in accordance
with age and sex-specific BMI cut-offs (Cole et al. 2000). Table 1
outlines the positions within these classifications and quartiles for
selected variables from the EUROFIT test battery.
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4
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4
4
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5
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1
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4
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Table 1. BMI classifications and performance quartiles for selected
variables from the EUROFIT test battery (figures are numbers of subjects).

Maintenance within these classifications and quartiles was
remarkably similar for other EUROFIT test components. These
results indicate that children who are classified as overweight and
obese will generally perform in the lower ranges on tests of physical
fitness. In a follow up study, undertaken 12-months later on the same
children, the pattern of maintenance was remarkably similar. Results
from this study allude to the potentially poor health-related fitness of
overweight and obese children. Children appear to maintain their
position within BMI classifications, thereby suggesting a
‘canalisation’ of fitness as an adjunct of body size.
Cole, T.J. et al. BMJ, 320:1–6. 2000.
Council of Europe. EUROFIT. 1988.
Neovious, M.G. et al. Am J Clin Nut. 80. 597-603. 2004

Children’s Physical Activity during Playtime following a
Playground Markings Intervention
Nicola D. Ridgers1,2, Gareth Stratton1,2, Stuart J. Fairclough2,3 and
David J. Richardson1,2
1
Research Institute for Sport and Exercise Sciences, Liverpool John
Moores University, Henry Cotton Campus, 15-21 Webster Street,
Liverpool, L3 2ET, United Kingdom
2
The REACH (Research into Exercise, Activity and Child Health)
Group, Research Institute for Sport and Exercise Sciences, Liverpool
John Moores University, Henry Cotton Campus, 15-21 Webster
Street, Liverpool, L3 2ET, United Kingdom
3
School of Physical Education, Sport and Dance, Liverpool John
Moores University, IM Marsh Campus, Barkhill Road, Liverpool,
L17 6BD, United Kingdom
Playtime offers primary school children the opportunity to engage in
physical activity (PA). However, there is concern that British
children are not meeting the recommended 60 minutes of moderateto-vigorous physical activity a day (MVPA). Playtime interventions
may be critical in helping children to accumulate PA towards these
guidelines. The aim of this study was to examine children’s playtime
activity levels prior to and following a painted playgrounds
intervention.
73 boys and 75 girls aged 6-11 years from 12 schools had their
physical activity quantified using heart rate telemetry prior to and 6
weeks following the playgrounds being painted. HR was recorded
every 5 seconds. HR thresholds of 50-74% heart rate reserve (HRR)
and 75% HRR represented MVPA and vigorous PA (VPA)
respectively. Repeated measures ANOVA’s were used to compare
gender and time differences in the children’s physical activity during
playtime.
There was a significant time main effect (P < 0.01), where boys’
MVPA and VPA increased by 9.2% and 4.2% respectively from preto post-test, and the girls’ increased by 5.1% and 3.3%. On average,
boys engaged in 21 min of MVPA compared to 18.5 min for the girls
prior to the intervention. Following the playground redesign, boys
and girls engaged in 27 min and 22 min of MVPA respectively.
The results suggest that painting the playground area is a suitable
intervention for increasing both boys and girls’ moderate and
vigorous physical activity levels during playtime. Children are not
meeting daily MVPA guidelines through playtime alone, but
playtime interventions can help children to accumulate more daily
activity towards the achievement of these guidelines.
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Neuromuscular efficiency during repeated sprints completed
before and after prolonged football-specific intermittent exercise.
J. L. Oliver, C. A. Williams & N. Armstrong
Children’s Health & Exercise Research Centre, University of Exeter,
UK.
The purpose of the study was to examine the effect of prolonged
football-specific exercise on performance and neuromuscular
efficiency during repeated sprints. Eighteen adolescent boys (15.4 ±
0.5 yrs) completed a repeated sprint ability test (RSA) before and
after 42 min of football-specific intermittent exercise performed on a
non-motorised treadmill. During the RSA test the boys completed 7
x 5 s sprints interspersed with 20 s of active recovery. Bipolar
surface electromyography measured the activity of the vastus
lateralis, rectus femoris and biceps femoris during sprints, whilst
simultaneously a video camera was used to record stride
characteristics. Peak force, velocity and power together with mean
velocity remained unchanged. A significant reduction in both mean
force (P = 0.05) and mean power (P = 0.01) was found during the
post RSA test. Total iEMG was reduced by 28 % during the post
RSA test, whereas the iEMG/force, velocity and power efficiency
ratios were reduced by 28.1, 30.3 and 26.6 % respectively (all P <
0.001). Mean stride length increased by 0.17 (± 0.16) m (P =
0.009), whilst the stride frequency decreased (P < 0.001), during the
post RSA test. The reductions in mean force and power in the post
RSA test were attributed to a lower stride frequency, providing fewer
ground contacts. The decreased efficiency ratios in the post RSA
test represent improved neuromuscular efficiency. Performance was
optimised in the post RSA test through the economical activation of
fatiguing muscles and alterations to sprint mechanics.
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Aerobic fitness and visceral adipose tissue in children
R.J.Winsley, N.Armstrong, A.R.Middlebrooke and C.A.Williams
Children’s Health & Exercise Research Centre, University of Exeter,
Exeter, UK
Introduction: High levels of Visceral Adipose Tissue (VAT) are
associated with increased cardiovascular risk, due to its involvement
in the metabolic syndrome. In adults, VAT quantity is negatively
correlated with aerobic fitness. Children with increased VAT also
display early markers of the metabolic syndrome, but whether
aerobic fitness and VAT are also inversely related is not known. The
aim of the study was to investigate the relationship between aerobic
fitness and VAT in children.
Methods: Participants were 30 males and 22 females aged 13-14
 O 2 was determined using an incremental treadmill
years. Peak V
protocol to exhaustion. Abdominal VAT volume was measured by
Magnetic Resonance Imaging using multiple slices from vertebral
levels L1-L5. Subcutaneous body fat was calculated as sum of 7
skinfolds.
Results: Females had significantly (pd0.05) more VAT than males
 O 2 of
(1035 r 717.3 vs. 678.6 r 361.5 cm3), however the peak V
males was higher (215 r 34 vs. 182 r 20 mL.kg-0.61. min-1). VAT was
 O 2 in both males (r= significantly negatively correlated with peak V
0.43) and females (r= -0.45). Stepwise linear regression
O2
incorporating body mass, stature, sum of skinfolds and peak V
 O 2 was not a significant
(mL.kg-0.61.min-1) indicated that peak V
predictor of VAT; the single predictor of VAT was sum of skinfolds
for both sexes (Males r= 0.74, r2= 0.55, SEE= 246.2 and Females r=
0.72, r2= 0.52, SEE= 507.9).
Conclusion: Although aerobic fitness is inversely related to VAT in
children it is not a significant predictor of VAT. Subcutaneous
fatness explains the greatest amount of variance in VAT.
This study was supported by a grant from the Northcott Devon Medical Foundation

Differences in Physical Activity in school recess time
among obese and non-obese children.
Jorge Mota, Pedro Silva, Luísa Aires, Maria Paula Santos, José
Carlos Ribeiro, José Oliveira, José A. Duarte
Research Centre in Physical Activity Health and Leisure-Faculty of
Sport Sciences, University of Porto, Portugal

Total habitual physical activity and intensity of activity:
relationship with body fatness in 8 to 11 year old boys and girls
Ann V. Rowlands1, Roger G. Eston1, Sarah M. Powell2
1
Children’s Health and Exercise Research Centre, University of
Exeter; 2School of Sport, Health and Exercise Sciences, University of
Wales, Bangor

Introduction: The purpose of this study was to observe participation
in moderate-to-vigorous physical activity (MVPA) during recess
periods at school in obese and non–obese children. Methods: The
sample comprised 22 school children (boys n= 10; girls n= 12) aged
8-10 years old (mean =8.9± 0.7). BMI was used as obesity indicator.
Children were categorized as non-obese (n=14) and overweight/
obese group (n=8), according to the age-adapted values. The MTI
activity monitor was used as an objective measure of daily and recess
physical activity .Daily totals for the physical activity variables were
calculated by summing the values from 14 hours of physical activity
measurements (8:00 to 22:00.), with 60-min time blocks comprising
each day. The recess time (minutes) was drawn from the data
collected as follows: morning period 10:30 to 11:00 and afternoon
period 15:30 to 16:00. Results: Our data did not show differences
between obese and non-obese in, respectively daily total
accelerometer counts and the overall time spent in MVPA. However,
obese were significantly (p < 0.05) more involved (48,3%) in MVPA
during recess time than non-obese (27%). Participation in MVPA
during recess contributes significantly more (p <0.05) in obese (24%)
than non-obese (13.5%) for the total amount of PA required by
international health-related PA guidelines, while the percent of time
engaged in MVPA during recess time at school accounts for a small
amount of the daily MVPA (6,2% non-obese and 9,5% for obese).
Conclusions: Results of this study suggest that school times might
be an important setting to promote MVPA among obese children.

The increasing prevalence of obesity in children may be related to
physical activity. The relative importance of total habitual activity
and time spent at varying intensities of activity to body fatness is
unclear. This study examined the relation of total activity, minutes
spent in moderate (>3 METS), vigorous (>6 METS) and hard (>9
METS) intensity activity with percent fat in 38 boys (mean age = 9.1
r 0.7 y) and 38 girls (9.0 r 1.0 y). Percent fat was estimated using
dual energy X-ray absorptiometry. An RT3 accelerometer was worn
for 5.2 r 0.9 days to determine physical activity parameters.
Correlations between physical activity and percent fat were
significant irrespective of the physical activity parameter used and
sex (boys, r = -0.41 to –0.46; girls r = -0.37 to –0.50). Boys in the top
sex-specific tertiles for vigorous activity (>44 min) and hard activity
(>15 min) had significantly lower body fat than boys in the lowest
tertiles (<27 min vigorous activity, <9 min hard activity), but this
was not the case for moderate activity. Conversely, girls in the top
sex-specific tertile for moderate activity (>157 min) had significantly
lower body fat than girls in the lowest tertile (<124 min), but this was
not the case for vigorous or hard activity. Time spent in vigorous
activity appears to differentiate boys of varying percent fat, whereas
in girls, moderate activity may be more important. The relatively low
prevalence of vigorous activity in girls may explain the importance
of moderate activity.
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Carbohydrate feeding during prolonged exercise does not
improve cycling performance in adolescent cyclists
Verȩnica Montfort-Steiger, Craig A. Williams, Neil Armstrong
Children’s Health and Exercise Research Centre, School of Sport
and Health Sciences, University of Exeter, EX1 2LU
The benefits of carbohydrate feedings for enhancing sports
performance are well documented in adults, however there is a lack
of information in the adolescent athletic population. Therefore, the
aim of this study was to evaluate the effects of carbohydrate feeding
during prolonged exercise in 15 to 17 y old well-trained adolescent
cyclists (peak VO2 56 ± 9.6 mL·kg-1·min-1; Wmax 4.7 ± 1 W·kg-1).
After a controlled carbohydrate intake (7 g·kg-1·d-1) on the days
before each trial and 2 - 4 hours postabsorptive, five cyclists
randomly received either a placebo (P) or a 6.4 % carbohydrate drink
(C) (1 g·kg-1·h-1; 65 ± 7.2 g·h-1) every 15 min (200-250 mL) in a
double-blind crossover design. Participants cycled intermittently for
90 minutes (at 80 % of lactate threshold; ~ 60 % peak VO2 at 168 ±
46 W) followed by an ~ 30 min time trial. Performance times to
complete the time trial were 1973 ± 340 s and 2112 ± 339 s in P and
C drinks, respectively (p > 0.05). Power output, blood glucose and
RPE were similar between drinks. Carbohydrate oxidation
corresponded to 88-90 % of total energy in P and C drinks,
respectively and fat oxidation accounted for 10-13 % of total energy
for P and C, respectively. Therefore, when carbohydrate intake is
optimal, the ingestion of a carbohydrate drink during two hours of
moderate to high intensity does not provide additional benefits over
water consumption and so improve cycling performance.

The assessment of gastric emptying rate in adolescent cyclists by
magnetic resonance imaging
Craig A Williams, Veronica Montfort-Steiger, Jonathan Fulford and
Neil Armstrong
Children’s Health and Exercise Research Centre, School of Sport
and Health Sciences, University of Exeter, Exeter, EX1 2LU
Gastric emptying rate (GER) during exercise has been investigated
by invasive techniques in adults but is unethical in children.
Magnetic resonance imaging (MRI) however offers a non-invasive
alternative. The purpose of this study was to compare GER of water
(WTR) and a carbohydrate drink (CHO) of six 15-18 y old cyclists
(peak VO2 54 ± 10 mL· kg-1·min-1; Wmax 4.6 ± 0.9 W·kg-1). After an
initial baseline MRI scan, cyclists ingested either CHO (1 g·kg-1·h-1)
or WTR drink (total ingested amount 1226 ± 211 mL). Participants
then cycled for 15 min at 80 % of lactate threshold (53 ± 8 % Wmax)
followed by a MRI scan to assess the remaining gastric volume. This
feeding-exercise-scanning protocol was replicated four times, and
finished with a time trial (TT) of ~ 15 min (72 ± 7 % Wmax; 224 ± 50
W). No significant differences in GER were observed during 60 min
between drinks (P> 0.05), however WTR tended to empty faster. In
total 1162 ± 181 mL of WTR and 1127 ± 270 mL of CHO was
emptied. The higher exercise intensity tended to slow GER compared
to the lower intensity, and CHO compared to WTR. Relative to
initial volumes at the start of the TT, 71 % and 61 % of WTR and
CHO emptied during the TT. In conclusion, after 60 minute cycling
similar amounts of the drinks were found in the stomach, but after
each bout of exercise including TT, a greater residual volume was
found for CHO.
This project was supported by a grant from the Gatorade Sports Science Institute

The effect of accelerometer epoch on physical activity measures
Roger G. Eston, Ann V. Rowlands, Sarah M. Powell and Rhiannon
Humphries
1
Children’s Health and Exercise Research Centre, University of
Exeter; 2School of Sport, Health and Exercise Sciences, University of
Wales, Bangor
Accelerometers are used to assess total activity and time spent at
varying intensities of activity. The time-sampling interval (epoch)
used in most field studies is 60 s, as use of epochs lower than this
result in limited recording time. The short-burst nature of children’s
activity can lead to inaccuracies when using long epochs. The
purpose of this study was to evaluate the influence of accelerometer
epoch on activity measures. Twenty-five 7-11 y old children (height
= 133.1 r 7.1 cm, mass = 32.0 r 6.8 kg) wore two RT3
accelerometers for six hours. Activity was recorded at 60 s and 1 s
epochs. Output measures were total activity and minutes spent in
light (<3 METS), moderate (3-6 METS), vigorous (6-9 METS), hard
(9-12 METS) and very hard (>12 METS) intensity activities.
Relative to the 1 s epoch, the 60 s epoch overestimated time in
moderate activity (60 s = 40.0 r 17.1 min, 1 s = 30.6 r 6.7 min) and
vigorous activity (60 s = 11.6 r 0.9 mins, 1 s = 8.4 r 0.4 min), but
underestimated time in very hard activity (60 s = 3.7 r 0.9 mins, 1 s
= 12.4 r 1.0 mins). Total activity and time recorded in light and hard
activity did not differ by epoch setting. In conclusion, a 1s epoch is
recommended when assessing >vigorous activity. This is important
when assessing the relationship between bone health and activity as
bone mass is increased by short periods of intense activity.

Childhood fitness and habitual physical activity levels predict the
development of multiple metabolic syndrome during adolescents
R.G. McMurray, S.I. Bangdiwala, J.S. Harrell, and L. Amorim
University of North Carolina at Chapel Hill, NC, USA
Introduction: Multiple metabolic syndrome (MS) is a clustering of
cardiovascular disease risk factors that identifies individuals with the
highest risk for heart disease. Since many factors included in MS
develop at an early age, the ability to determine which youth are at
high risk for developing MMS could be beneficial. Thus, this study
determined if factors commonly measured in children predict the
development of metabolic syndrome (MS) during adolescence.
Methods: Longitudinal study of 389 children (8-10 y) comparing
BMI, blood pressure, total cholesterol, physical activity [PA] levels,
and aerobic power of those who did not develop MS to those who
acquired MS at age 15-17 years.
Results: Twenty youth (5.1%) developed 3 or more characteristics of
MS by age 15-17 years. Logistic regression (OR & 95% CI) found
that children with low aerobic power or low levels of PA had 8.62
(CI = 1.80-82.64) and 5.04 (CI = 1.02-48.79) times the risk of
developing MS, respectively. Odds ratios for obesity (0.496;
CI=0.09-1.96), blood pressure (0.585; CI = 0.062 - 2.716),
and
cholesterol levels (1.998; CI = 0.43 - 7.22) were not significant when
accounting for exercise variables.
Conclusions: Childhood aerobic power and physical activity levels
are the most salient
predictors for developing MS during
adolescence.
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Reproducibility of muscle energetics using 31P-magnetic
resonance spectroscopy during an exhaustive exercise test in
children
Barker,A.R., Welsman,J.R., Fulford,J., Welford,D., Williams,C.A.
and Armstrong,N.
Children’s Health and Exercise Research Centre, School of Sport
and Health Sciences, University of Exeter, Exeter, EX1 2LU.
The purpose of this study was to examine the reproducibility of using
31
P-magnetic resonance spectroscopy (31P-MRS) to measure muscle
energetics during an incremental exhaustive exercise test in children.
On separate days, fourteen children completed three unilateral
quadriceps ramp tests to volitional exhaustion inside a whole-body
scanner (Phillips, Intera 1.5T). Dynamic changes in muscle
phosphocreatine (PCr), inorganic phosphate (Pi), intracellular pH and
the ratio of Pi/PCr were resolved every 30s by 31P-MRS. Using
separate plots of Pi/PCr and pH against work rate, intracellular
thresholds (ITs) were determined for each variable by two
independent observers. ITs for Pi/PCr and pH were observed in 93%
and 81% of their respective plots. Following initial pairwise
comparisons between trials to check for systematic mean biases and
heteroscedastic errors, end exercise Pi/PCr, pH, and ITs for Pi/PCr
and pH were examined using typical error scores expressed as a %
coefficient of variation (CV) representative of all three trials. The
CVs for exercise at the Pi/PCr and pH ITs were 9.2 % and 9.9 %.
When expressed as a % of maximal exercise, similar CVs were
observed (7.2 % and 12.1 %, respectively). End exercise CVs for pH
and Pi/PCr were (1.0 % and 50.9 %, respectively). Although 31PMRS provides a valuable window into metabolic changes in the
exercising muscle, caution is warranted when interpreting end
exercise values in children. However, given the good reliability and
occurrence of the Pi/PCr IT, MRS provides a powerful tool for the
study of developmental exercise metabolism.

Nutritional habits, anthropometric characteristics and physical
performance capacity in Swiss and Belgian children aged 7 –12
years (n=518).
J.Taeymans1, R.Clijsen1, P. Clarys2, P. Deriemaeker2, M.
Hebbelinck2; 1Int.Akademie für Physiotherapie „Thim van der Laan“
– Landquart, 2Vrije Universiteit Brussel, Faculteit LK, Vakgroep
Menselijke Biometrie
Introduction The aim of the study was to compare nutritional habits
of Swiss and Belgian children (7-12 years) in combination with an
evaluation of morphological characteristics and physical
performance capacity.
Methods Volunteers were recruited in Flemish and Swiss schools.
Three-days food questionnaires and the Eurofit-testbattery were
used. Anthropometry and somatotyping were carried out.
Results Primary school
girls (n=268) and
boys (n=250)
participated. Only 237 food questionnaires were returned. Total daily
energy intake was low for all groups except for Swiss boys aged 7-9
years (2256±695 kcal). Carbohydrate intake (E%) was too low whilst
protein and saturated fat intake were too high in both samples. Caintake was lower in Swiss boys aged 10-12 years (p<0.05). Zn-intake
was too low while Na-intake was too high (higher in
Switzerland;p<0.05).
Comparing with flemish reference values ( IOS, 1991) performance
capacity was lower for most of the Eurofit-tests with Swiss children
performing better (p<0.05), except for the handgrip test. A lower
height and a similar body weight resulted in significant higher BMI
values. Girls were endo-mesomorf, except the Swiss girls aged 1012 (central). Boys' somatotype was mesomorf, but Swiss boys aged
10-12 were mesomorf-ectomorf.
Conclusion Nutritional habits did not meet the standard
requirements. Physical performance capacity was lower than
reference values whilst the BMI was relatively. Swiss children
showed better physical performance capacity except for static
strength.
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Gender differences in generalized self-efficacy and ratings of
perceived exertion during aerobic testing.
J. Hay, J. Cairney*, B. Faught, and R. Hawes
Brock University, * University of Toronto
The Children’s Self-perceptions of Adequacy and Predilection for
Physical Activity (CSAPPA) scale was developed to allow an
estimation of children’s generalized self-efficacy toward physical
activity. As such it should be able to discriminate among children
based on the likelihood they will persist at a physically active task.
This investigation examined this aspect of construct validity of the
scale in a group of peri-adolescent boys (123, X=13.4) and girls 120,
X=13.4) by examining the relationship between the CSAPPA and
their Rating of Perceived Exertion (RPE) during an aerobic capacity
assessment. All subjects competed the CSAPPA scale, were
measured for height and weight, and then completed a 1600 metre
run (in groups of 10) to estimate aerobic capacity. At the end of each
200-metre lap subjects indicated their RPE using a 21-point Borg
scale. Results were analyzed based on CSAPPA result deciles by
gender. For both boys and girls higher self-efficacy was significantly
related to higher predicted VO2 .(p<.01). For boys there was a
significant trend for those with low self-efficacy to report higher
RPE at all points although a U-shaped curve was evident in the last
two laps with both high and low self-efficacy reporting a higher
RPE. Girls exhibited a more consistent U-shaped response with both
high and low self-efficacy subjects reporting a higher RPE on all
laps. These relationships are consistent with that expected with
higher self-efficacy but demonstrate differences between genders that
are important to recognize. The results lend further support to the
construct validity of the CSAPPA.

Proinflammatory markers are not altered with exercise training
despite enhanced endothelial function in overweight children
1
Donald R. Dengel, 2Aaron S. Kelly, 1Thomas P. Olson, 1Julia
Steinberger, 2Daniel R. Kaiser, 2Alan J. Bank
1
University of Minnesota, Minneapolis, MN, USA and 2St. Paul
Heart Clinic, St. Paul, MN, USA
Introduction: Several circulating proinflammatory markers have
been associated with the atherosclerotic process. Overweight
children recently have been shown to have higher concentrations of
inflammatory markers as well as endothelial dysfunction. The
purpose of this study was to examine the effects of 8 weeks of
aerobic exercise training on biomarkers of inflammation and
endothelial function in overweight children. Methods: Twenty
overweight (percent fat 44.9±1.6%), adolescent (11.0±0.5 yrs) boys
(n=9) and girls (n=11) were randomly assigned to either 8 weeks of
stationary cycling or a non-exercising control group. Endotheliumdependent flow-mediated dilation (FMD), body composition, peak
oxygen uptake (VO2peak), as well as biomarkers of inflammation
(interleukin-6 [IL-6], C-reactive protein [CRP], plasma tumor
necrosis factor-alpha [TNF-D], and leptin) were assessed at baseline
and following the 8-week intervention period. Results: The exercise
group demonstrated a significant improvement in VO2peak (1.4±1.0
vs. -2.5±1.0 mL/kg/min) and FMD (169.7±80.6 vs. -216.2±126.4
%.sec) following 8-weeks of aerobic training (P<0.05) compared to
the control group. There were no training-associated changes in IL-6
(0.18±0.16 vs. -0.96±0.42 vs. pg/mL), CRP (0.04±0.14 vs. 0.11±0.07 mg/L), TNF-D (0.06±0.05 vs. 0.06±0.04 pg/mL) or leptin
(4760.8±2551.3 vs. 2642.8±3181.4 pg/mL) levels. Conclusion:
These data suggest that the exercise-induced improvement in
endothelial function observed in this population of overweight
adolescents
was not related to changes in circulating
proinflammatory markers.
Supported by the Minnesota Obesity Center and the American Heart Association
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Quantitative Ultrasound of the Tibia and Radius in Pre-pubertal,
Pubertal and Young Adult Male Athletes
B. Falk1,4, Y. Galili1, L. Zigel1, N. Constantini2, A. Eliakim3
1.Ribstein Center for Sport Medicine Sciences and Research,
Wingate Institute, Netanya, Israel; 2.Israel Olympic Committee,
Faculty of Medicine, Tel Aviv University, Israel; 3.Department of
Pediatrics, Meir General Hospital, Sapir Medical Center, Kfar Sava,
Israel; 4. Department of Physical Education and Kinesiology, Brock
University, St. Catharines, ON, Canada
Introduction: Weight-bearing, high-impact exercise, as opposed to
non-impact exercise, increases bone mineral density as traditionally
shown by dual energy X-ray absorptiometry. Objective: To assess the
differences in bone properties, using quantitative ultrasound (Sunlight
OmnisenseTM), in male athletes involved in a weight-bearing, impact
sport (soccer, SC) or a non-impact sport (swimming and water polo,
AQ), compared with non-athletic controls (C). Subjects and Methods:
A total of 266 males, aged 8 – 25 years, were divided into pre-pubertal
(34 SC, 34 AQ, 25 C), pubertal (32 SC, 31 AQ, 31 C), and young adult
(31 SC, 24 AQ, 24 C) groups. Training experience varied between 1.5
years in the pre-pubertal group to 15 years in the adults. Results: Body
fat was significantly lower in SC and AQ compared with C. AQ were
generally heavier and had a higher fat-free mass compared with SC and
C, with no significant differences in height between groups. Radial
speed of sound (SOS) increased with maturity, with no differences
between activity groups. Tibial SOS also increased with maturity. In the
pre-pubertal and pubertal groups, no differences were observed between
activity groups. However, among adults, both SC and AQ had higher
tibial SOS compared with C. Summary: Among young adults but not
among pre-pubertal and pubertal males, both soccer and aquatic sports
were associated with higher bone SOS in the lower, but not the upper,
extremities. Conclusion: Further studies are needed to assess the sportspecific mechanisms which affect bone properties and to determine the
minimal cumulative effect needed to influence bone properties.

Comparison of thermoregulatory responses to exercise in dry
heat among pre-pubertal boys, young adults, and older males
Omri Inbar, FACSM1, Norman Morris2, Yoram Epstein3, Gregory
Gass2
1Zinman College, Wingate Institute, Israel; 2Griffith University,
Gold Coast, Australia; 3Heler Institute, Tel-Hashomer, Sackler
School of Medicine, Tel-Aviv University, Israel
Purpose: To compare the thermoregulatory responses during exercise
in hot climate among three age categories. Methods: Eight prepubertal
(PP), eight young adult (Y), and eight elderly (O) male subjects, cycled
at an intensity of 50±1% VO2max for 85 min (three 20-min bouts with
three 7 min rest periods) in hot and dry conditions (41±0.67 oC, 21±1%
RH). Results: During the exercise-in-heat exposure no age-related
differences were observed in the rise in rectal temperature (¨Tre) and in
heat stored in the body (¨S), despite highest and lowest end-exposure
Tre in the Y and O groups, respectively. Changes in mean skin
temperature and in heart rate (absolute and % of maximum) were
significantly smaller for O compared with PP and the Y groups. Total
body as well as per body surface sweating rate was significantly lower
for the PP, while body mass-related net metabolic heat production [(MW)/kg] and heat gained from the environment were highest in PP and
lowest in O. Since mass-related evaporative cooling (Esk/kg) and
sweating efficiency (Esk/Msw/kg) were highest in PP and lowest in O,
the mass-dependent heat stored in the body (¨S/kg) was lowest in PP
(1.87 ± 0.03 W/kg) and highest in Y and O (2.19±0.08, and 1.97±0.11,
respectively). Furthermore, it was calculated that while the O group
required only 4.1 ± 0.5 watts of heat energy to raise their body core
temperature by 1oC, and the Y needed 6.9 ± 0.9 W/1oC, the PP required
as much as 12.3 ± 0.7 W to heat-up their body core temperature by 1
oC. Conclusions: The results suggest that in conditions similar to those
imposed during this study, age-related characteristics do not affect
changes in Tre and in S. Yet, pre-pubertal boys seem to be the most
efficient thermo regulators while the elderly subjects, as expected,
appear to be the least efficient thermo regulators.

The metabolic syndrome and measures of obesity in children and
adolescents
JS Harrell, RG McMurray, J Buse, SI Bangdiwala, D Creighton, LD
Amorim
University of North Carolina at Chapel Hill
Introduction. Obesity in childhood is an epidemic in the US and the
metabolic syndrome (MS), a precursor to type 2 diabetes, is
increasing. We evaluated the relationship between obesity and other
risk factors for MS (hypertension, high triglycerides, low HDL and
high glucose), and examined the difference in prevalence of the
syndrome using three different measures for obesity: central obesity,
BMI > 95th percentile, or BMI Z score > 2.
Methods. We collected data from 1459 youth 8-17 (11.3 r 2.8) years
of age in 34 public schools in 2000 – 2001. Half (50.1%) were males;
54.3% African-American, 38.4% European American, 2.3% Native
American, and 5% other; 4.3% were Hispanic and 95.7% non
Hispanic. We measured height, body mass, waist circumference,
blood pressure, lipids, glucose and insulin.
Results. Half (54.28%) of the children had none of the risk factors
for MS; 32.15% had one and 13.57% had two or more risk factors.
Obesity was significantly associated with number of MS risk factors.
The odds of having one other risk factor for MS were 2.74 times
higher for obese than for non obese youth, and the odds of having
two or more other MS risk factors were 7.77 times higher among
obese children.
Conclusions. The strong association of obesity with other MS risk
factors demonstrates the need to reduce obesity in children and
adolescence. Interventions to increase physical activity and improve
eating habits in children are clearly needed.

Long-term follow up on Aerobic capacity of children affected by
Severe Acute Respiratory Syndrome (SARS)

Authors: Clare CW Yu, Albert M Li, 1Raymond CH So, 2Alison McManus, 3Winnie
Chu, Pak C Ng, Dorothy Chan, Frankie Cheng, 4Wah K Chiu, 5Chi W Leung, 6Yat
S Yau, 7Kit W Mo, 8Eric MC Wong, Ting F Leung, Rita YT Sung, Tai F Fok.
Institution: Department of Pediatrics and 3Department of Diagnostic Radiology
and Organ Imaging, Prince of Wales Hospital, The Chinese University of Hong
Kong; 1Hong Kong Sports Institute; 2Institute of Human Performance, The
University of Hong Kong; Department of Pediatrics and Adolescent Medicine in
4
United Christian Hospital, 5Princess Margaret Hospital, 6Queen Elizabeth
Hospital, and 7Pamela Youde Nethersole Eastern Hospital; and 8Centre for
Epidemiology and Biostatistics, The Chinese University of Hong Kong, Hong
Kong.

Introduction: The clinical course and radiologic changes affected by
severe acute respiratory syndrome (SARS) are milder in children than in
adults, but prevalence of any sequelae following the acute episode is
unknown for children. The aim of this study was to investigate the
aerobic capacity and pulmonary function of children at 6 and 15 months
after the diagnosis of SARS. Methods: Thirty-four patients (mean age of
14.7 years) completed both pulmonary function and maximal aerobic
capacity tests at 6 months. All had normal clinical examination and
were asymptomatic. Their exercise responses were compared to an age,
gender and height-matched group of healthy controls. Complete data
were collected on 27 of the original 34 cases at 15 months. Results:
Compared to normal controls, the patient group had significantly lower
absolute and mass-related peak VO2 (p<0.01), higher ventilatory
equivalent for oxygen (p<0.01), and lower oxygen pulse (p<0.01) at 6
months. This impairment was out of proportion of the degree of lung
function abnormality which was mild and present in <10% of the
subjects. Residual radiological abnormalities were present in 14
patients. Those with abnormal radiological findings had significantly
lower mass-related peak VO2 compared to those with normal radiology
(p<0.01). Absolute and mass-related peak VO2 in the patient group
remained impaired at 15 months despite normalization of lung function
in all patients. Conclusion: Though clinically asymptomatic with normal
lung function, aerobic capacity of paediatric patients was impaired at 6
months and persisted to 15 months following an acute episode of SARS.
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Pedometer-measured physical activity of children who walk and
are driven to school
Zoe Butcher1, 2, Stuart Fairclough1, 2, Gareth Stratton1, 3, David
Richardson1, 3 and Ben Dagger3
1REACH Group, 2School of Physical Education, Sport and Dance,
and 3Research Institute of Sport and Exercise Science, Liverpool
John Moores University, UK.
Children who walk to school may accumulate significantly more
physical activity than those who are driven. As well as the physical
activity accrued from the journey itself, active commuting may also
encourage children to be active during other parts of the day.
Twenty-four year 5 children (age 9-10 y) wore pedometers for five
school days and recorded the number of steps taken on their journey
to school, and during three daily recess periods. Of these, 15 walked
and 9 were driven to school. Active travelers accumulated
significantly more steps on the journey to school than passive
travelers (Active = 2066 ± 746 steps vs. Passive = 846 ± 389 steps,
p=0.000). Furthermore, children who walked to school were
significantly more active during recess periods (8936 ± 1866 steps)
than passive travelers (6937 ± 1912 steps, p = 0.02). Active travelers
had BMI values within the normal ‘healthy’ range according to age
and sex-specific cut-off points (girls = 16.7 r 3.0; boys = 18.4 r 4.4).
Conversely, BMI values of children who were driven to school were
in the ‘overweight’ range (girls = 20.0 r 3.1; boys = 21.5 r 4.6).
Children who walk to school are more active during the day than
those who travel passively. The data also suggest that active travelers
are less fat than children who travel by car. Walking to school may
contribute towards prevention of overweight and obesity among preadolescents.

Influence of sport participation on bone mineral accretion in
premenarcheal girls: a three-year longitudinal study
Ducher G., Jaffré C., Benhamou C.L. and Courteix D.
EA 3895 "Architecture du Tissu Osseux et Exercice Physique",
Faculty of Sport Sciences, University of Orléans and Inserm U658
"Caractérisation du Tissu Osseux par Imagerie", Hospital of
Orléans, France
Introduction. Prepuberty is a unique opportunity to improve bone
mineral accrual through physical activity. Twenty-seven
premenarcheal girls were recruited, either engaged in impact-loading
sports (14 Ex, aged 10.4r1.2 yrs) or not (13 Con, aged 9.7r1.0 yrs).
Methods. Bone mineral content (BMC) and density (BMD) were
determined by DXA at the whole body, lumbar spine, nondominant
hip and distal radius, three times at one-year intervals. At each time,
a prediction of maturity, years from peak height velocity (PHV), was
calculated using anthropometric measurements as described by
Mirwald et al. (2002). The DXA scans made at the three occasions
were classified into maturational categories: ]-5;-3], ]-3;-1] and ]1;+2] years from PHV.
Results. At baseline, no difference was found between groups in
bone age and anthropometry. In three years, the Con group gained
more weight as fat mass and less as lean mass than the Ex group
(p<0.01). BMD increased with maturity at all sites, with significant
differences between maturational categories in all girls (p<0.0001).
The increase disappeared after adjusting for lean mass. The Ex group
displayed a higher BMD than the Con group at the lumbar spine,
trochanter and distal radius, when the scans made at the three
occasions were considered (p<0.05 to 0.001). 87% of the explained
variance of the whole-body BMC gain was attributed to gain in lean
mass, to bone age at baseline and gain in weight and height.
Conclusion. Growth in body dimensions explain a large part of bone
mineral accrual though an additional bone gain could be achieved
through impact-loading sports.
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Effect of a 6-month training program on anthropometrical
characteristics and physical capacities of Romanian prepubertal
children
Serbescu C, Flora D.,Gavris M., Mateias C., Maroti S., Benhamou
C.L., Courteix D.
EA 3895 » Architecture du Tissu Osseux et Exercise Physique»,
Faculty of Sport Sciences, University of Orleans and Inserm U658,
Hospital of Orleans, France, Faculty of Physical Education and
Sport, Oradea, Romania.
Intoduction The aim of this study was to assess the fitness level of
prepubertal school children and to analyze the effects of a training
program on their anthropometrical characteristics and physical
abilities. Methods A total of 178 boys (9.5±0.8yrs, 34±9kg,
137.6±8cm) and 192 girls (9.6±0.4yrs, 32.7±7.6kg, 136.9±7.5cm)
were divided into the active group (n=198, 109girls, 89boys) and the
control group (n=172, 83girls, 89boys). The active group has
undertaken an extra-curricular training (2sessions/50min/week)
based on ground reaction exercises. At baseline and at the end of the
intervention EUROFIT test battery was administrated and body
composition, skeletal maturation and BMI(kgm-²) were calculated. At
baseline there were no significant differences between physical
characteristics of the two groups. Results Both groups improved all
the performances at follow-up but cardio-respiratory-endurance-ESR.
Significant improvement of trainees versus controls were observed at
plate tapping-PLT, standing-broad-jumps-SBJ, hand-grip-HGR, situps-SUP and shuttle-run-SHR. Boys had the same improvement as
observed in the whole group except HGR, while girls had the same
improvements as the whole group except plate-tapping-PLT, and situps-SUP. Conclisions All the subjects improved physical abilities
with age. Significant improvement after training yielded all trainees
in four EUROFIT tests. Gender differences were pointed out; two
tests yielded significant improvement for both sexes trainees:
(shuttle-run-SHR and standing-broad-jumps-SBJ); the specific
abilities needed (speed, agility and power of lower limbs) could have
been influenced by the ground reaction oriented training (high impact
running games, intermittent high speed courses, drop jumps, broad
bounds). Increasing the regular PE curricula with two extrasessions/week could improve most of fitness components evaluated
by EUROFIT tests in prebubertal children, thus enhancing health
status.

Differential effect of calcium supplementation and physical
activity program: analyse of bone ultrasound properties and
trabecular microarchitecture in children.
Flora D., Serbescu C., Ritli L., Carp G., Straciuc O., Lespesailles E.,
Courteix D.
EA 3895 “ Architecture du Tissu Osseux et Exercise Physique”,
Faculty of Sport Sciences, University of Orleans and Inserm U658,
Hospital of Orleans, France, Children’s Hospital Oradea, Romania,
County Clinical Hospital, Oradea, Romania.
Physical exercise and nutrition are known to contribute at
maximizing the peak of bone mass. Objectives. To investigate the
differential and combined effects of a daily calcium supplementation
and a regular physical practice on the bone properties and trabecular
microarchitecture in prepubertal subjects. Methods. 160 healthy
children aged 8 - 11 were randomized to receive either 800 mg of
calcium phosphate or a placebo powder ingested on a daily basis for
6 months. The subjects were randomly allocated to an active (2x50min exercise classes/wk during term time) or nonactive groups.
Skeletal status was assessed using ultrasound technique, which
measures the speed of sound (Ad-SoS, m/s) at the phalanx. Bone
micro-architecture was characterized by fractal analysis of calcaneus
radiographs and the result expressed as the Hmean parameter.
Results. There was significant interactions between calcium and
exercise factors. At 6 months, the calcium group had AD-SoS gain
significantly greater (p = 0.01) than the placebo group (21.36 r 26.7
vs 17.8 r 19.4), meaning an improvement of bone density and
showed a trend toward higher Hmean (p = 0.07). Hmean changes
were greater (p = 0.03) in the active group than the nonactive group
(0.075 r 0.08 vs 0.037 r 0.08); higher the Hmean parameter, better
the bone trabecular texture. The active/calcium group had greater
Hmean gain (p = 0.03) than the nonactive/placebo groups (0.102 r
0.06 vs 0.02 r 0.08). Conclusion. Physical practice and calcium
supplementation displayed a differential effect on the bone tissue,
calcium being rather linked to a systemic effect whereas exercise has
acted better onto the skeletal stressed site.
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Physical activity, growth, and pulmonary function in children
with cystic fibrosis
Becky Christian, PhD, RN
The University of Utah, College of Nursing, Salt Lake City, Utah,
USA
Introduction: The purpose of the study was to test the effectiveness
of a problem-solving intervention to teach children (8-12 years) to
manage the physiologic, functional, and psychosocial impact of
Cystic Fibrosis (CF). Regular physical activity and aerobic exercise
are associated with improved prognosis and survival in children with
CF,1-4 and improved pulmonary function resulted when exercise was
combined with chest physiotherapy (CPT).5 Methods: A two-group
experimental, repeated measures design compared 116 children with
CF (59 boys; 57 girls) randomly assigned to a community-based
intervention (psychosocial skills; physical activity pacing) and usual
care groups followed at 3-6-9-months post-intervention.
We measured pulmonary function (FEV1), body mass index (BMI),
perceived illness experience, functional disability, loneliness, and selfcompetence. Results:
Children had mild CF severity [mean
FEV1=84.31%; mean BMI: 16.82+2.39(boys) 16.21+1.68(girls)]. They
reported vigorous (METS > 6.0) physical activities (e.g., basketball,
baseball, soccer, running, trampoline, swimming), between 4-7 times
per week, which were significantly associated with improved FEV1,
athletic competence, decreased loneliness, peer rejection, and CPT.
Greater BMI was significantly associated with increased FEV1, CPT,
and enzymes for the intervention group. In contrast, the usual care
group demonstrated significantly more problems associated with
impact of illness, functional disability, and loneliness. Significant age
group differences were found for physical activity by BMI.
Conclusions:
The physical activity pacing intervention was
effective in teaching children to manage CF and integrate chronic
illness into their everyday lives. With improved survival and
increased lifespan, children with CF must balance physiologic and
functional health demands with psychosocial and developmental
needs.

Building an evidence base for health promotion in adolescents
with spina bifida
G. Naughton1, C. West2, S Taylor2, C. Broderick2,3, J. Briody2, J.
Dicker2 and C. Byrne2
1
Australian Catholic University, Sydney Australia
2
The Children’s Hospital at Westmead, Sydney
3
University of New South Wales, Sydney, Australia
We aimed to develop a health-related profile of adolescents with
spina bifida who were 75% dependent on their wheelchair. We aimed
to increase our awareness of population specific health promotion
needs. The patients were 6 males, and 11 females, aged 13 to 18
years. A Dual Energy X-ray Absorptiometry (DXA) device was used
for body composition and bone health profiles. In addition, parent
and adolescent surveys and diaries were used to collect a range of
information on family background, psychosocial issues and
discretionary choices of physical activity and nutrition in free time.
Regional specificity in DXA scans showed low z scores for bone
mineral density at the right (-3.109 g.cm2) and left (-3.076 g.cm2)
femoral neck. Relative total body fat estimates of 50.6% in males and
48.5% in females were also derived from DXA. High fat regional
distribution was also observed in the trunk and legs. After school
choices for activity were largely made by the adolescents and
reflected predominately sedentary indoor behaviour. The most
prevalent barriers to physical activity were time, having no-one to be
active with and the lack of suitable places for activity. Although 76%
of adolescents reported making their own decision about snacks,
41% reported having an adult present who prompted them to eat less.
Strategies for weight management and osteogenic improvement can
now be devised to best support the health promotion needs of this
population of adolescents with spina bifida.

Bone turnover rate increases linearly with the intensity of
exercise in premenarcheal females.
Jaffré C., Ducher G., Bréban S., Benhamou C.L. Courteix D.
Laboratoire EA3895 « Architecture du Tissu Osseux et Exercice
Physique », Faculty of Sport Sciences, Orléans University and
Inserm U658, «Caractérisation du Tissu Osseux par Imagerie”,
Orléans Hospital, France

The relationship between heart rate and perceived exertion in
children with and without attention deficit/hyperactivity
disorder (ADHD)
A.D. Mahon, M.E. Woodruff, A.S. Cole and M.P. Horn
Human Performance Laboratory, Ball State University, Muncie, IN,
USA

Physical activity is known to modify the bone turnover. But, the
specific effect of training intensity remains unclear. The aim of the
study was to investigate the effects of the exercise intensity on the
bone turnover in moderate to highly trained girls.
Method : We evaluated the urinary CrossLaps (CTx) and serum
Osteocalcin (OC) in 96 females. The active groups included 34 girls
practicing 3-10 hours per week ( group 2: 4,94 r 2,06 hrs) and 21
girls practicing more than 10 hrs/wk (group 3: 12,05 r 2,09 hrs). 41
non-exercising girls (group 1: 1,23 r 0,92 hrs) served as a control
group. Bone mineral density was measured by DXA at the whole
body, lumbar spine (LS), femoral neck (FN) and radius (UD).
Results: All groups were matched as regards bone age, body height
and weight. Bone mineral densities were significantly higher in the
active groups as compared with the controls and increased following
a linear regression (LS BMD, r = 0,41, p<0,0001, FN BMD, r =
0,45, p<0,0001; UD, r = 0,60, p<0,0001). Bone markers increased in
active groups following a linear relationship with exercise intensity
(CTx, r = 0,32, p<0,01; OC, r = 0,32, p<0,01).
Conclusion: This study points out a higher bone turnover rate in
exercising groups depending of the intensity of physical activity.
Intensity of exercise has induced a greater bone remodeling activity
during childhood probably explaining the greater bone mineral
density.

Introduction: Stimulant medication is used in the treatment of
ADHD. This medication will elevate heart rate (HR) at rest and
during exercise versus a non-medication condition. This study
examined the relationship between HR and ratings of perceived
exertion (RPE) during graded exercise in a group of children with
ADHD (EXP; n = 20; 11.3 r 1.8 yrs) and without ADHD (CON; n =
25; 11.2 r 2.1 yrs). Methods: Each child performed a graded
exercise to peak voluntary exertion on a cycle ergometer. HR and
RPE responses, using the OMNI scale, were recorded. The slope and
intercept of the HR-RPE relationship was determined for each child
and compared between groups. EXP performed the exercise test on
medication. The data were analyzed using an independent t-test.
Results: In EXP, HR, work rate, and RPE at peak exercise were
200.1 r 11.3 bpm, 118.9 r 33.2 watts, and 9.8 r 0.5, respectively.
For CON, these responses were 200.2 r 9.2 bpm, 125.2 r 30.5 watts,
and 9.8 r 0.7, respectively (P > 0.05). The y-intercept of the HRRPE relationship was 132.4 r 19.5 bpm for EXP and 120.6 r 15.7
bpm in CON (P < 0.05). The slope of the HR-RPE relationship was
7.3 r 1.9 in EXP and 8.1 r 1.6 in CON (P < 0.10). Conclusion: The
higher intercept value supports the notion that stimulant medication
elevates submaximal HR. The slope of the HR-RPE relationship in
contrast tended to be lower in EXP meaning that HR increased to a
lesser extent in EXP per change in RPE versus CON. Medication
does not appear to affect maximal HR responses in these two groups.
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Relationship between objectively measured physical activity and
the degree of adiposity in obese girls and boys
Jae-Hyun Lee,* Boguslaw Wilk,** and Oded Bar-Or**
* the Sport Science Research Centre, Korea University, Korea
** the Children’s Exercise and Nutrition Centre, McMaster
University, Canada
One of the characteristics of childhood obesity is a low level of
physical activity (PA). Most studies so far compared the PA level of
obese and non-obese groups, but little attention has been given to the
possible effect of the degree of adiposity on the children's activity
patterns. We tested 50 subjects (23 boys) aged 6 to 17 yrs with 36.4
r 6.5 % body fat (26.0~58.9%). They were patients on the waiting
list at the Children's Exercise & Nutrition Centre. PA was assessed
with the uniaxial CSA model 7164 accelerometer, worn on the right
waist for 4~7 days. Percent body fat was assessed using a
bioimpedance analysis system (RJL BIA-101A). There was a
significant correlation between PA (count/h) and % body fat (r=.474,
p=.001). This relationship tended to be stronger in the boys than in
the girls. In contrast, the degree of overweight as determined by BMI
[(measured BMI / BMI as per the IOTF cut off point) *100] had no
correlation with any PA variables. Repeated measures ANCOVA
(age as a covariate), showed that boys had a higher activity level than
girls (F(1, 38) = 6.12. P=0.18). The boys spent less time on light and
more time on moderate, hard and very hard activity than did the girls
(F(1, 40)=10.75, P=.002). There was no significant difference
between PA (count/h) during weekdays and weekend. Our main
conclusion is that the degree of adiposity is an important independent
variable in the study of PA in children and adolescents. In addition,
as shown for the general population, obese girls are less active than
obese boys.
Lee, Jae-Hyun / Ph.D / Children‘s Exercise and Nutrition Centre,
Department of Pediatrics, Evel Building, 4th Floor, 465A, Hamilton,
ON, L8N 3Z5, Canada / leejen@mcmaster.ca
Understanding physical activity from children’s perspectives
Patricia Flannery Pearce, PhD, RN, CS-FNP
The University of Utah, College of Nursing, Salt Lake City, Utah,
USA
Introduction: Effective communication with children about physical
activity (PA) depends on understanding what PA means to children.
This qualitative, descriptive study explored the meaning of PA from
the perspectives of children (11-15 years old).
Methods: The study was executed using a Vygotskian perspective
couched in a Usability Engineering model. Twelve children in three
cohorts (6th-8th grades) in rural North Carolina participated in 15
collaborative, exploratory meetings (5 each group). Meetings were
audio-recorded. Verbatim transcripts were content analyzed, using
concept synthesis and taxonomic analysis techniques, with Atlas/ti
software.
Results: The children demonstrated high level cognitive thinking,
and their logical deductions were age appropriate.
Children
understood PA on a highly concrete basis, but their understanding
corresponded to Caspersen’s commonly used definitions. Children
identified “body movement” as an essential criterion of PA, with
“awareness” as a secondary criterion, and in relationship to exercise,
“planning.” They considered all activities as PA, and adeptly
recalled activity items and duration, but struggled with assessing
intensity and using categories. Play was the most versatile and
frequent (N = 332) activity descriptor. Domains of PA included
home and school, with social activities crossing both.
Conclusions: The study contributes to our knowledge of children’s
understandings of PA. The information can be integrated into (a)
discussion with children, (b) questionnaire development, or (c)
interventions.
Communication that attends to children’s
understandings will reduce children’s work in self-reporting, while
reducing the work of researchers and clinicians in PA assessment.
Enhanced measurement and understanding of PA will translate to
more effective interventions.
Key Words:
Understanding
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Airway obstruction in obese pediatric patients
James W. Ziegler, Patricia Biros, Rebecca McEachern
Hasbro Children’s Hospital, Brown University, Providence, RI, USA
Introduction: Previous studies suggest an association between childhood obesity and asthma. However, the relationship between obesity
and airway hyperresponsiveness remains controversial. Given the
important role of exercise as part of a comprehensive plan for
treating obesity, it is important to clarify this relationship.
Methods: 33 obese pediatric patients with body mass index (BMI)
>35 underwent maximal exercise stress testing to exhaustion using a
ramp protocol on a cycle ergometer. Pulmonary function testing
(flow/volume curves and spirometry) was performed before and 2, 5,
and 10 minutes after exercise and then again after administration of
albuterol. Airway obstruction/hyperresponsiveness was diagnosed if:
1. Flow/volume curves and spirometry values were abnormal at rest;
2. Forced expiratory volume 1 second (FEV1) and/or forced
expiratory flow 25-75% (FEF 25-75%) fell by > 10 and 20%
respectively after exercise; or 3. FEV1 increased by > 10% after
administration of albuterol.
Results: The study group consisted of 25 females and 8 males
ranging in age from 9-18 years. Mean BMI was 41, and 29/33
patients had > 1 complication from their obesity including
hyperinsulinemia (24), dyslipidemia (9), type 2 diabetes (4), and
hypertension (2). Maximal exercise parameters for the group
including tolerated workload, oxygen consumption, and heart rate
(expressed as mean+/-SD) were 138+/-38 Watts, 2.03+/-0.52
liter/minute, and 178+/-14 beats/minute respectively. Two patients
demonstrated airway obstruction/hyperresponsiveness.
Conclusions: In this limited sample of severely obese pediatric
patients, airway abnormalities were found in only 6%. This
prevalence is no greater than the general population suggesting that
exercise-induced bronchospasm is an unlikely contributor to exercise
intolerance in this population of patients. Further study is necessary
to confirm these findings.

Life style and physical characteristics of school-age youngsters
(pilot study)
Anna Farkas, Márta Szmodis, Gábor SzĘts, Martina Uvacsek,
Semmelweis University, Faculty of Physical Education and Sport
Sciences, Budapest
As a part of a comprehensive study this report is about the life style
characteristics and some body parameters of school-age youngsters.
Life style questionnaire and anthropometric measurements were
taken (IBP, Weiner and Lourie 1969). We analyzed the results in two
basketball player boy groups (n1=70), mean chalendar age of 11
years, and (n2=35) aged 12 to 17 yrs and in 112 youngsters (66 girls
and 46 boys) attending school adapted physical education lessons,
aged 9 to 18 years. We were interested in the differences between the
life style and body characteristics in the subgroups
The questionnaire was about the family background (family size and
members), the daily nutrients, leisure time activities, learning time
and about self-evaluation of their own health.
The basketball players were higher and more linear, though
preadolescents had relatively high body fat content.
They all preferred eating fruits, milk products but also bread and
sweets. Boys eat more sweets, choclete, meat and fast food than girls.
Girls seemed to choose nutrients more consciously, eating more corn
flakes, fish and vegetables.
Even athletic boys spent alot of time sitting in front of TV set or
computer.
Most of the subjects felt themselves healthy. For their health most
children confessed to move a lot (vs. inactive leisure time activities!)
and they thought important to eat a lot of friuts and vitamins. It
seems they were well-informed about the correct way of eating and
living though they did not do the same all the time.
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The effect of a 12-week exercise training programme on the
fitness, glycaemic control and skin blood flow of youngsters with
type 1 diabetes mellitus

Gareth Stratton1,2, Denise M. Roche2,3, Tim Cable1 ,2, Sarah Edmunds2,4 and Mo
Didi,2,5.
1
Research Institute for Sport and Exercise Sciences, Liverpool John Moores
University, Henry Cotton Campus, 15-21 Webster Street, Liverpool, L3 2ET,
2
United Kingdom; The REACH (Research into Exercise, Activity and Child Health)
Group, Research Institute for Sport and Exercise Sciences, Liverpool John Moores
University. 3Department of Sport and Exercise Science. Hope University College.
Liverpool L16 9LB.; 4Department of Sport and Exercise Science. St Mary’s
University College, Twickenham TW1 4SX. 5Institute of Child Health. Royal
Liverpool Children’s Hospital, NHS Trust-Alder Hey, Liverpool L12 2AP

Studies involving physical activity and exercise are largely under
researched in the management of type 1 diabetes mellitus (T1DM) in
paediatric populations. Micro vascular complications such as end-stage
nephropathy affect the majority of adults with T1DM. On the other hand
micro vascular improvements after aerobic training have been reported
(Maiorana et al, 2001). Few studies measuring the effect of exercise
training on the micro vasculature of children with T1DM have been
reported.
This study aimed to determine the effectiveness of a 12-week exercisetraining programme on glycaemic control, VO2peak and microvascular
reactivity in youngsters with T1DM.
Fifty-three youngsters who had been diagnosed as T1DM for 2 years gave
their consent to participate in the study. Twenty- seven and 11 children
from experimental and control groups respectively completed the exercise
programme. During their visit to the lab children’s VO2peak and skin blood
flow (SBF) using standardised reactive hyperaemia and postural
dependency tests were undertaken. These measures were repeated before
and after the exercise programme. HbA1c measures were also recorded at
clinic.
Data revealed a 38% increase in VO2peak in the experimental group as a
result of the exercise training. This resulted in significant time by group
interaction (P<.001). HbA1c fell from 9.7 ±1.5% to 8.9±1.6% and 9.6
±1.6% to 9.3±1.7% in the experimental and control groups before and after
the exercise programme respectively. Changes in HbA1c were not
significant. The reactive hyperaemia test revealed a significant increased in
SBF after the exercise training programme in the intervention but not
control group (P<.001). A significant interaction was found between
intervention and control groups for SBF during the postural dependency
test (P<.05).
These changes support the use of regular physical activity in the long-term
management of T1DM in youngsters.

The prevalence of the metabolic syndrome in Danish adolescents
with special reference to obesity and physical fitness: findings
from the European Youth Heart Study.
Bai C, Froberg K, Kristensen PL Wedderkopp N.
Institute of Sports Science and Clinical Biomechanics, University of
Southern Denmark, Campusvej 55, DK-5230 Odense M.
Obesity and low physical fitness may be the most important
predictors in the development of metabolic disorders in adolescents.
The aim was to investigate the prevalence of metabolic syndrome
(MS) and their relationship with obesity and physical fitness (PF) in
Danish adolescents.
A sample of 444 adolescents (15.7r0.3yrs) were measured for the
association between MS characteristics, adiposity and PF.
Associations were determined using multiple regression and logistic
regression analyses, adjusted for age, gender and puberty stage and
controlled for waist circumference (WC) or PF as covariates.
Nine (2.2 %) adolescents were diagnosed with the MS.WC was
positively associated with fasting insulin (FI), triglyceride, and
systolic blood pressure (SBP) and inversely associated with HDL
cholesterol and PF. PF was inversely associated with FI, WC,
triglyceride, and fasting glucose.
Adolescents with a WC above the 90th percentile showed an odds
ratio (OR) at 5.69 of having a high insulin level, OR at 20.98 of
having low PF (<10th percentile), and an OR at 5.67of having a high
SBP (> 90th percentile). Adolescents with PF below the 10th
percentile were at risk of having a pathological high level of FI (OR
3.89, 95% CI. 1.4; 10.5), SBP (OR 6.98, 95% CI. 1.2; 40.8) and WC
(OR 21.14, 95% 6.8; 65.7) compared with adolescents with a PF
above this level.
The MS among Danish adolescents is closely related to obesity and
low PF. Effective prevention methods are needed in order to avoid
the increasing prevalence of obesity, inactivity and metabolic
abnormalities.

Are children and adolescents who cycle to school fitter than those
who travel by car? Findings from the European Youth Heart
Study.
Froberg K1, Cooper AR2, Wedderkopp N1, Wang H2, Page A2.
1
Institute of Sports Science and Clinical Biomechanics, University of
Southern Denmark, Campusvej 55, DK-5230 Odense M.
2
Dept Exercise and Health Sciences, University of Bristol, Tyndall
Avenue, UK-Bristol BS8 1TP
There is considerable research and policy interest in promoting active
travel for improved health. However policy initiatives are based on
limited evidence.
The aim of this study was to determine if children who cycle or walk
to school are fitter than those who travel by car.
A secondary analysis of previously collected cross-sectional data
from the Danish part of the European Youth Heart Study (EYHS)
was conducted. A total of 919 participants, 529 children (mean age
9.7±0.4yrs) and 390 adolescents (mean age 15.5±0.4yrs) comprised
the final sample. Physical fitness (watt/kg) was measured by the
maximal cycle-ergometer test. Mode of travel was investigated by a
self-completion computerized questionnaire. Regression analyses
with robust standard errors and adjustment for confounders and
cluster sampling were applied to compare fitness levels for different
travel modes (cycling vs walking vs car). Multinomial logistic
regression was applied to assess odds for belonging to the highest or
lowest quartile of fitness.
Adolescents were more likely to cycle to school (65.6%) compared
to children (37.6%). Participants who cycled to school were found to
be significantly fitter than those who walked or were transported to
school for both adolescents and children and boys and girls. Overall
young people who cycled to school had an odds ratio of 5.5 (CI 3.19.8) of being in the highest quartile of fitness compared to all other
groups. Cycling to school may contribute to a fitter and more
physically active profile in children, supporting active transport
initiatives to increase children’s health.

The relationship of physical fitness and habitual physical activity
to back complaints in children: findings from the European
Youth Heart Study
Wedderkopp N, Andersen LB, Froberg K, Yde Leboeuf C.
The Back Research Centre and Institute of Sport Science and
Clinical Biomechanics, University of Southern Denmark, Campusvej
55, DK-5230 Odense M.
Introduction: Back problems commerce early in life and more
children than earlier complain of back problems. Today a larger
proportion of children than earlier have a sedentary life style with
low physical activity and a low physical fitness. Theoretically this
could be coupled to the increased number of episodes of back
problems in children. The aim of this study was to assess the
relationship between physical fitness, physical activity and back
complaints in children.
Methods: The study was school based including a sample of 482
children, aged 8-10 years. Back problems during the last month were
assessed by an interview. Back problems were classified according to
location (neck, thoracic and low back). Physical fitness expressed as
VO2/kg was measured indirectly using a maximal cycle-ergometer
test. Physical activity assessed using the MTI-accelerometer. The
children were asked to wear the accelerometer for 4 days. Children,
who wore it for 10 hours a day for at least 3 days, were included in
the analysis. The analysis was adjusted for gender and puberty stage.
Results: 323 children had no problems, 159 reported problems, 41
neck, 89 thoracic, 21 lumbar and 8 problems in more than one
location. Multivariate analysis using multinomial logistic regression
showed no relationship between back problems and physical fitness
or habitual physical activity. The only significant predictor was
puberty stage, with increasing odds for back problems with
increasing puberty stage.
Conclusion: No relationship was apparent between back problems
and physical fitness or physical activity in children.
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Clustering of biological cardiovascular risk factors in Danish
3’rd grade school children – secular trends and relations to
physical fitness and socio-economic status: findings from the
European Youth Heart Study
Møller, N.C.1, Kristensen, P.L.1, Wedderkopp, N.2, Andersen, L.B.3,
& Froberg, K.1
1
Institute of Sports Science and Clinical Biomechanics, University of
Southern Denmark, 2The Back Research Center, Ringe, Denmark,
3
Norwegian University of Sport and Physical Education, Oslo,
Norway
Introduction: The aim of the study was a) to analyse the secular
trends in clustering of biological cardiovascular risk factors in
Danish children, b) to examine whether clustering of risk factors was
related to physical fitness (PF) and socio-economic status (SES).
Methods: Two cross sectional studies were conducted 6 years apart
on 589 and 458 randomly selected Danish third grade children.
Risk factors were HDL-cholesterol, triglyceride, serum insulin, waist
circumference and systolic blood pressure, all related to the
metabolic syndrome.
PF was determined by a maximal cycle-ergometer test, and SES was
defined as blue- or white-collar according to parents’ occupation.
Results: No increased risk for having clustering of risk factors (i.e.
three or more) was found in 2003-04 compared to 1997-98. In the
merged sample significant higher odds for experiencing clustered
risk factors were observed in children belonging to the lowest or
second lowest quartile of PF, compared to children belonging to the
highest quartile (OR=6.9, p=0.0001, and OR=2.8, p=0.01,
respectively). Odds ratios were controlled for several confounders
including body fatness.
In 2003-04, higher odds for having clustered risk factors were found
in blue-collar children, compared to white-collar children (OR=2.0,
p=0.01), however, no significant association was observed after
controlling for PF and body fatness.
Conclusion: No significant increased risk for having clustered risk
factors had occurred in Danish children between 1997-98 and 200304. Low PF was related to clustering of risk factors, also when
controlling for body fatness, which indicates that health benefits
unrelated to body composition can be reached through improved PF.

Longitudinal relationship between objectively measured physical
activity and clustering of risk factors associated with the
metabolic syndrome: findings from the European Youth Heart
Study

Kristensen, P.L.1, Møller, N.C.1, Wedderkopp, N.2, Andersen, L.B.3 &
Froberg, K.1
1
Institute of Sports Science and Clinical Biomechanics, University of
Southern Denmark, Odense; 2The Back Research Center, Ringe, Denmark;
3
Norwegian University of Sport and Physical Education, Oslo, Norway

Introduction: The objective of this study was to investigate the
longitudinal relationship between physical activity level and clustering
of biological risk factors associated with the metabolic syndrome and to
analyse tracking of clustered risk. Methods: Two examinations were
carried out 6 years apart. 589 children aged 8-10 years were examined
in 1997-98 and of these 384 were re-examined in 2003-04 as 14-16 year
old adolescents. Subjects were classified as having clustered risk when
belonging to three or more of the sex- and age group-specific “high
risk” quartiles of HDL cholesterol, systolic blood pressure, waist
circumference, fasting serum insulin and fasting triglyceride. Physical
activity was assessed objectively by CSA accelerometers (Model 7164)
worn at the hip for at least 3 days (10 hour/day). Results: Results
showed low tracking of clustered risk in both boys and girls. A
significant association was observed between childhood physical
activity level and clustered risk in adolescence. Children belonging to
the two lowest quartiles of physical activity had significantly higher
odds of having three or more risk factors associated with the metabolic
syndrome in adolescence, compared to children belonging to the highest
quartile of physical activity (OR=5,50 p=0,010 and OR=3,40 p=0,041,
respectively). Controlling for several confounding factors including
physical fitness and body fatness did not alter the result. Conclusion:
Physical activity level in childhood was inversely related to clustering
of risk factors in adolescence, independent of potential confounders,
indicating that physical activity level should be recognized as an
important factor in the preventive strategies against cardiovascular
diseases.
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Growth, Postnatal Dexamethasone Exposure, Physical Activity,
And Aerobic Fitness In Children Born With Very Low Birth
Weight (VLBW)
PA Nixon and LK Washburn, TM O’Shea,
Wake Forest University, Winston-Salem, NC
Introduction: Children born with VLBW have been shown to have
decreased aerobic fitness. In turn, aerobic fitness and physical
activity have been associated with reduced risk of cardiovascular
disease in adulthood. The purpose of this study was to determine the
effects of postnatal dexamethasone exposure (DEX), growth and
physical activity on aerobic fitness in VLBW children. Methods:
Subjects were 58 children of 95 survivors of a randomized controlled
trial of DEX who underwent exercise testing 8-10 years later.
Aerobic fitness was determined from peak oxygen uptake (VO2pk)
from progressive maximal exercise testing on a cycle ergometer.
Weight and weight z-scores were determined at birth, one year
corrected age, 4-5 years, and 8-10 years of age. Changes in weight
z-scores from birth to 1 year, 1 to 4-5 years, and 4-5 to 8-10 years
were also determined.
Habitual physical activity (PA) was
determined from questionnaire. Results: VO2pk, changes in weight
z-scores, and PA did not differ significantly between DEX and
placebo groups. Change in weight z-score from 1-4 years was a
significant independent predictor of VO2pk at 8-10 years (R2=.50)
but only in the Placebo group. Greater weight gain from 1-4 years
was negatively associated with VO2pk. PA and changes in weight zscores from birth -1 year and 4-8 years were not associated with
fitness. Conclusion: These results indicate no adverse effects of
postnatal DEX on growth, physical activity levels, or aerobic fitness
in children born prematurely with very low birth weight. However,
DEX may alter the relationship between growth in early childhood
and fitness at 8-10 years of age.

Fitness is stronger associated than physical activity with
cardiovascular risk factors
Anita Hurtig Wennlöf 1,2 and Michael Sjöström 1
Biosciences at NOVUM, Karolinska Institute, Stockholm, Sweden1
and Dept. of Caring Sciences/Biomedicine, Örebro University,
Sweden2
Introduction: As cardiovascular diseases develop during a long
period of time, it is of interest to study variables associated with risk
factors already from childhood. In adults, the association between
aerobic fitness and physical activity are strong and both fitness and
physical activity are correlated with low cardiovascular risk. Here,
these associations are studied in children aged 9 and 15 years.
Methods: The subjects were the participants in the Swedish part of
the European Youth Heart Study 1998/1999 with complete set of
data (n=487). Aerobic fitness was tested by a maximal ergometer
bike test, total physical activity was measured by accelerometer.
Fasting serum was used for analysis of total cholesterol, HDL
cholesterol, triglycerides, insulin and glucose. Blood pressure was
measured by an oscillometric method and body composition was
estimated by measures of five skinfold thickness. A risk score was
calculated based on age- and gender group specific quartile
affiliation of each serum, blood pressure and body fat variable.
Comparisons across fitness and physical activity quartiles were
performed by one-way ANOVA.
Results: The risk score differed significantly across the fitness
quartiles in all age and gender groups as well as in all subjects
analysed together (all p<0.001): The higher the fitness, the lower the
risk score. The risk score did not show any difference across the
physical activity quartiles (p=0.096 to 0.570 in the age and gender
groups, and p=0.090 for all subjects).
Conclusions: In healthy children, aerobic fitness is stronger
associated than total physical activity with a cardiovascular risk
score.
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Relationship between objectively measured physical activity in 3
and 4 year old children and their parents.
David P. McKee1, Colin A.G. Boreham2, Marie H. Murphy2.
1. Department of Physical Education, Stranmillis University College,
Belfast; 2. School of Applied Medical Sciences and Sports Studies,
University of Ulster, Newtownabbey, Northern Ireland.

The effects of various modes of exercise on physiologic and
performance parameters in African-American children
Amanda K Weiss Kelly, MD; Jeffrey Tomaszewski, MA;
Marco Cabrera, PhD
Case Western Reserve University, Rainbow Babies and Children’s
Hospital

The purpose of the current study was to investigate the relationships
between objectively measured physical activity (PA) in three and
four year old children and their parents.
Methods: Mean daily activity was assessed using a uniaxial
pedometer (Digiwalker™ DW-200, Yamax, Tokyo, Japan) in 50 (30
F) three- to four-year old children together with 46 of their mothers
and 34 fathers over a six day period (4 weekdays and 2 weekend
days). Children were recruited from Nursery Schools in the greater
Belfast area. Correlations were calculated between parental and
child activity scores for mean week day, weekend and total weekly
scores. Data included in the analysis had a minimum of 9 hours
monitoring per day and included at least 3 week days and one
weekend day. Measurements on parents and their children occurred
in the same week and all measurements were conducted in the same
month (June). Differences across gender were examined using ttests. Institutional ethical approval and parental informed consent
were obtained.
Results: The mean (SD) male and female height, weight and
pedometer counts per day for the children were 106.0 (4.1) and 108.0
(4.1 NS) cm, 17.7 (2.4) and 17.9 (2.5, NS) kg, 12036 (3987) and
12865 (3302; NS) pedometer counts. Parental activity per day was
10320 (2965) and 9314 (2351; NS) pedometer counts for mothers
and fathers respectively. Results of the correlations are presented
below:

Background: Obesity in children is a growing epidemic in the United
States and the minority populations are especially at risk for obesity. It is
important to determine which modes of exercise will be most useful in
improving physiologic and performance parameters in African American
children.
Purpose: The aim of the present study is to compare the effects of three
modes of exercise, aerobic, resistance training, and plyometric training, on
physiologic and performance parameters in African American children.
Methods: 91 African American children were randomly assigned to an
aerobic (AERO), resistance (RT), plyometric (PLYO) or control (CON)
group. Physiologic parameters including resting heart rate, blood pressure
and body composition were assessed before and after the 5 week
intervention. Performance parameters including muscle strength, muscle
endurance, estimated VO2max, anaerobic power and vertical jump height
were also measured before and after intervention.
Results: Both the AERO and PLYO groups increased aerobic capacity
compared to baseline values and controls. Both the RT and PLYO groups
demonstrated increased mean anaerobic power, muscle strength, muscle
endurance and vertical jump height from baseline and compared to
controls. None of the interventions led to significant changes in
physiologic parameters. No injuries occurred in any group as a result of the
intervention.
Conclusion: In African American children, plyometric training for a 5
week period of time can improve aerobic performance, anaerobic
performance, muscle strength and muscle endurance. While aerobic
training improves only aerobic performance and resistance training
improves only anaerobic performance and muscle strength and endurance.
Plyometric training is a safe, cost effective means of improving
performance in African American children.
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Results from the current study indicate that relationships between
parental and child physical activity in young children is modest and
that whilst the correlations between the PA of mothers and their
children is stable across a week, paternal PA only correlates to
children’s PA during the weekend. This is likely to reflect domestic
arrangements whereby mothers are the primary caregivers.

Efficacy of a 9-Month Treadmill Walking Program for
Adolescents with Severe Autism
Kennth H. Pitetti, Andrew D. Rendoff, and Travis Grover
Wichita State University and Heartspring, Wichita, KS, USA
Introduction: The purpose of this study was to determine the
efficacy of incorporating a treadmill walking (TW) program into the
academic curriculum of adolescents (14-19 yrs) with a primary
diagnosis of severe autism. Methods: Ten participants residing in a
residential/school treatment facility were assigned to either a
treadmill walking (TWG; 3 males, 2 females, 16.6+1.9 yrs) or
control (CG; 3 males, 2 females, 17.4+1.1) group. Both groups
participated in their regular physical education curriculum (light
game activities, 30 min, 3 x wk). The TWG also participated in a TW
program (8-25 min, 1-5 x wk, speeds of 3.3 – 7.0 km•hr-1, grades of
0% - 2.5%). Participants were followed for 9 months. To determine
efficacy, weekly and monthly logs were kept for: 1) TW progression
in frequency, duration, speed and elevation; 2) caloric (kcal)
expenditure from TW, determined from equations established by the
American College of Sports Medicine (2000); and 3) body mass
index (BMI, kg•m-2). Results: Significant (p<.05) progressions were
observed between month 1 and month 9 for TW: frequency, 2.2+.8 to
4.0+.7 days per week; speed, 4.7+.7 to 6.2+.2 km•hr-1; and elevation,
.05+.07% to 1.70+.28.%. Significant changes were also observed
between month 1 and month 9 for caloric expenditure (168.4+74.1 vs
914.6+23.4 kcal/mo) and BMI (33.7+7.8 vs 30.2+6.3). Significant
changes in BMI were not seen for the CG (30.9+8.5 vs 30.0+7.4).
Conclusion: For the participants in the TWG, results indicated the
TW program was efficacious in that significant progressions were
observed in TW frequency, speed, elevation, monthly calories
expended and a reduction in BMI.
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Introducing the Canadian Health Measures Survey (CHMS)
M.S. Tremblay
Statistics Canada, Ottawa, ON, CANADA
INTRODUCTION: The CHMS is being developed to address
important data gaps and limitations in existing health information in
Canada by collecting directly measured indicators of health and
wellness. METHODS: A sample of approximately 5000 respondents
aged 6-79 will be selected through a stratified randomized multistage sampling protocol (15 sites, 333 respondents per site, 24 month
data collection beginning in 2006). The CHMS will include an inhome general health interview and a subsequent clinic visit where
direct physical measures will be taken (anthropometry, spirometry,
blood pressure, fitness, physical activity, blood and urine specimens)
in mobile clinics. Reference laboratories will be used to analyze
biological specimens for indicators of general health, chronic
disease, infectious disease and environmental biomarkers. A pre-test
of the CHMS was performed in the fall of 2004 on a sample of
approximately 350 respondents to assess the survey logistics, privacy
concerns, costs, response rates, non-response bias, and participation
burden. RESULTS: The CHMS pre-test produced encouraging
results. The survey logistics worked well, media coverage was
generally positive, procedures were tolerated by privacy officials and
respondents generally enjoyed participating. Response rates were
between 70-77% among the children and youth with no evidence of
non-response bias. The survey costs exceeded expectations. Some
results showed discrepancies between self-reported and directly
measured indicators of health reinforcing the need for direct
measurements of health. CONCLUSION: The CHMS is being
developed as an important health surveillance instrument to assess
indicators of health and wellness in Canadian children, youth and
adults. Early assessments suggest the survey as planned is
logistically feasible and well tolerated but expensive.

No Sex Differences in Oxygen Uptake Kinetics during HighIntensity Exercise in Adolescents
Marco E. Cabrera, Melita Nasca, Marco Silva, and Brian J. Whipp.
Case Western Reserve University and Rainbow Babies and
Children’s Hospital.
The purpose of this study was to determine whether sex differences
exist in the pulmonary VO2 kinetic responses to high-intensity
exercise in adolescents. Twenty-one (9 males, 12 females) healthy
African American adolescents (14-17 year old) performed squarewave transitions on a cycle ergometer from 20 W to constant work
rates (WR) of moderate (M), heavy (H), or very heavy (VH)
intensity. Pulmonary VO2 kinetics was measured using a metabolic
cart and characterized by applying a model which included a
cardiodynamic phase (Phase I) and single/double exponential terms
(Phase II). In all subjects, Phase II VO2 on-kinetics were best
described with a single exponential at moderate intensity and a
double exponential at heavy and very heavy intensities. The
fundamental time constant for the VO2 on-transient (Ĳ1) was
independent of exercise intensity with a mean value of 41±11,
45±11, and 45±10 s for the M, H, and VH intensities, respectively.
Similarly, Ĳ1 was independent of sex at all intensities, averaging M:
40±14 vs. 43±9 s, H: 41±13 vs. 48±9 s, and VH: 43±11 vs. 48±9 s in
males and females, respectively. The functional gains of the
fundamental phase (G1=¨VO2/¨WR) were not statistically different
between sexes averaging M: 10±0.9, H: 10.6±1.0, and VH: 9.3±1.2
ml·min-1·W-1s in both males and females. Similarly, the end-exercise
gains were similar in both genders, with mean values of H: 11.8±0.9
and VH: 11.0±1.0 ml·min-1·W-1. In conclusion, no sex differences in
the VO2 kinetic responses to high-intensity exercise were apparent in
healthy African American adolescents.
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Correlates of running economy in high-school distance runners
A.D. Mahon, A.S. Cole, M.E. Woodruff, and M.P. Horn
Human Performance Laboratory, Ball State University, Muncie, IN,
USA
Introduction: Previous research involving adult runners has
indicated that running economy (RE) is related to VO2max and may
be influenced by muscle strength and power. Less is known about
correlates of RE in adolescent runners. This study examined the
relationship of RE to VO2max, muscle strength and muscle power in
high-school runners. Methods: Male (n = 19, 16.8 r 1.0 yrs) and
female (n = 18, 15.9 r 0.9 yrs) runners were participants.
Measurements included RE at 8 mph for females and 9 mph for
males, VO2max, isokinetic knee extension strength at 60q/sec and
240q/sec and vertical jump power. Within group correlations were
determined between RE and each of the other variables. Results:
VO2max was 70.6 r 3.4 ml/kg/min in the males and 57.6 r 6.3
ml/kg/min in the females. RE was 47.0 r 2.9 ml/kg/min at 8 mph for
the females and was 53.4 r 3.3 ml/kg/min at 9 mph for the males.
For females significant relationships were observed between RE at 8
mph and VO2max (r = 0.47; P < 0.06) and vertical jump power (r = 0.49; P < 0.05). For males RE at 9 mph as not significantly related to
any of the variables measured in this study. Conclusion: These
results suggest that females runners with good RE demonstrate
superior vertical jump power and have a lower VO2max compared to
females with poor RE. These relationships were not apparent in the
male runners, although the males were running a lower relative
intensity (%VO2max).

Surgical treatment of exercise induced laryngeal dysfunction
Robert C Maat MD 1, John-Helge Heimdal MD 1, Ola D Roksund
MSc. 2, Thomas Halvorsen MD 2, Britt T Skadberg MD 2 and Jan
Olofsson MD 1.
1
Departments of Oto-rhino-laryngology/Head and Neck Surgery and
2
Paediatric Departement, Haukeland University Hospital, Bergen,
Norway
INTRODUCTION: Exercise related breathing difficulties concurrent
with noisy breathing and wheeze are often treated as exercise
induced asthma. Breathing difficulties during exercise can be caused
by airway obstruction at the laryngeal level. In our hospital, a method
for combined ergospirometry and continuous laryngeal inspection
during exercise has been developed, Continuous Laryngoscopy
Exercise test (CLE-test). Through this method, inspiratory
synchronous adduction of supraglottic structures was observed in 31
out of 40 patients with a history of inspiratory stridor.
METHOD: From these 31 patients, eight were selected for laser
surgery based on the severity of symptoms and the motivation to
obtain better respiratory function. All were treated with Endoscopic
Supraglottoplasty (ES). A CO2-laser was used for the procedure. The
corniculate cartilage was excised and a releasing incision was made
in the aryepiglottic folds, bilaterally.
RESULTS: We performed nine ES procedures in these eight
patients. Until now, seven of them have been investigated with CLEtest before and after operation. All had improved subjectively with
better breathing capacity during exercise. Less collapse of the
supraglottic structures was observed in all patients. Three out of six
patients improved their peak oxygen consumption and maximal
minute ventilation.
CONCLUSION: Endoscopic Supraglottoplasty can reduce
supraglottic laryngeal collapse during exercise in young athletes and
reduce exercise related breathing difficulties. The described CLE-test
is invaluable for a correct diagnosis, to select patients for surgery and
to objectively evaluate the postoperative results.
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Hypoxic ventilatory response in children and adults
S. Kriemler1, M. Zehnder1, U. Boutellier1
Exercise Physiology, ETH/University Zürich, Switzerland

1

Introduction: In adults, chemoreceptor sensitivity plays an
important role in the short-term adaptation to high altitude.
Decreased ventilatory response to hypoxia (HVR) at low altitude is a
risk factor for the development of high altitude pulmonary edema
and possibly of acute mountain sickness. It is not clear, however,
whether HVR is different in prepubertal children and adults nor
whether there is a hereditary influence. Isocapnic HVR was therefore
measured in 11 fathers (mean age 45.5±2.7 years) and their
prepubertal children (mean age 11.0±1.0 years) at low altitude
(450m) using the partial rebreathing technique (Severinghaus et al.
Chest 1976; 70: S121). The subjects were seated in a comfortable
chair with eyes closed and listening to calm music. After 15 min of
resting ventilation, three levels of hypoxia (PETO2 60, 55, 50 Torr)
were randomly induced and kept stable (±2 Torr) for 2 min with 5
min of recovery in between. PCO2 was kept constant at ±2 Torr
corresponding to the value while breathing room air. HVR is
expressed as increase in minute ventilation per decrease in saturation
('VE*'SaO2, ml*min-1*%-1).
Results: HVR was significantly lower in children than in adults
(0.70±0.43 vs. 1.36±0.88 ml*min-1*%-1, p<0.05), but there was no
significant correlation in HVR among father-child pairs.
Conclusion: The lower HVR in prepubertal children might render
them more susceptible to high altitude disease than adults since a low
HVR leads to a more pronounced hypoxemia during acute exposure
to high altitude.

Aerobic performance and pulmonary function in premature
children with and without chronic lung disease of infancy
S. Kriemler, MD1,2, H. Keller, PhD2, S. Saigal, MD3, O. Bar-Or,
MD2
1
Exercise Physiology, ETH/University Zürich, 2 Children's Exercise
and Nutrition Centre and 3Neonatology Unit, McMaster University,
Hamilton, ON, Canada
Introduction: This study intended to identify pulmonary and
exercise-related effects on 5- to 7-year-old children with (CLD) or
without (PRE) chronic lung disease of infancy who were born
prematurely (24-30 wk of gestation) with a birthweight of 5001500g.
Methods: 17 CLD and 14 PRE were compared to 24 term controls
(CON). The premature children had no overt manifestations of a
neuromuscular disease. Pulmonary function at rest and following
exercise, and aerobic exercise performance were measured.
 O and maximal aerobic power were not different
Results: Peak V
2
among the groups, but O2 uptake at a given mechanical power was
higher in the CLD than in PRE and in CON (p<0.05). At rest, forced
vital capacity (FVC) was significantly lower in CLD than in PRE
(p<0.05) and CON (p<0.0005), and forced expiratory volume in 1
sec (FEV1) and forced expiratory flow at 25-75% of vital capacity
(FEF25-75) were lower in CLD than CON (p<0.0005 and p<0.005,
respectively). Exercise-induced bronchoconstriction (EIB) was more
prevalent among the two premature groups (p<0.05).
Conclusions: Our 5- to 7-year-old children born at VLBW or
ELBW, with or without CLD, have some degree of pulmonary
dysfunction at rest and following exercise and a higher prevalence of
EIB with no reduction in maximal aerobic exercise performance. The
findings suggest that the pulmonary limitations are associated with
low birthweight even in the absence of CLD. The higher O2 uptake at
a given mechanical power in the CLD group may cause early
fatigability during prolonged exercise, even when aerobic
performance is normal.

Reliability of near infrared spectroscopy for the detection of
muscle oxygen saturation during an exhaustive exercise test in
children
Welford, D., Welsman, J.R., and Armstrong, N.
Children’s Health and Exercise Research Centre, School of Sport
and Health Sciences, University of Exeter, Exeter, EX1 2LU.
The purpose of this study was to examine the reliability of near
infrared spectroscopy (NIRS) measures of muscle oxygen saturation
in children during an incremental exhaustive exercise test. Fourteen
children (11 girls and 3 boys) aged 10 –11 years completed a cycle
ergometer test to voluntary exhaustion on three separate occasions
each one week apart. Peak oxygen uptake (peak VO2) was
determined from each of the 3 cycle tests. Tissue oxygen saturation
(TOI) and tissue haemoglobin index (THI) were also measured
during the test using a NIRS device (NIRO 300) that utilizes spatially
resolved spectroscopy.
The reliability of TOI and THI at peak VO2 was determined initially
from pairwise comparisons between trials and subsequently across all
3 trials analysed together through calculation of typical error and
intraclass correlation. When 3 trials were analysed together typical
error scores expressed as a % coefficient of variation (CV) for TOI
and THI at peak VO2 were 4.3% and 11.0% respectively. Intraclass
correlations for TOI and THI were 0.74 and 0.82 respectively.
NIRS allows measurement of muscle oxygen saturation during
exercise. This study demonstrates good reliability of the method
during exhaustive exercise in children and as such NIRS may prove
to be a useful non-invasive means of investigating oxidative muscle
metabolism in children.
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Causes of exercise-limiting symptoms in children and adolescents
on maintenance asthma medications
James W. Ziegler and Patricia Biros
Hasbro Children’s Hospital, Brown University, Providence, RI, USA
Introduction: In children being treated for asthma, the presence of
exercise-limiting symptoms is frequently interpreted as worsening
airway function and often leads to escalation of maintenance therapy.
Methods:
To determine the relationship between exertional
symptoms and adequacy of asthma control, we reviewed the records
of 74 children on maintenance asthma medications referred to our
cardiopulmonary lab for evaluation of exercise-limiting dyspnea,
chest tightness, and/or cough. Patients underwent spirometry with
flow/volume curves before and 2, 5, and 10 minutes after exercising
to exhaustion, and then again after administration of albuterol.
Airway obstruction / excessive airway reactivity was diagnosed if: 1.
flow/volume curves and spirometry values were abnormal at rest; 2.
forced expiratory volume 1 second (FEV1) and/or forced expiratory
flow 25-75% (FEF 25-75%) fell by >10 and 20% respectively after
exercise; or 3. FEV1 increased by >10% following albuterol.
Results: Mean age was 13 years with 30 males and 44 females. Of
the 74 patients, 42, 23, and 9 were taking 1, 2, and >3 daily
maintenance medications, and 37 used albuterol as rescue therapy in
addition to their daily maintenance regimen. Presenting symptoms
were reproduced in 61/74 (82%). Airway obstruction / excessive
airway reactivity was present in 11/74 (15%). In the remaining
subjects, suspected causes of symptoms included costochondritis
(17), poor conditioning (9), hyperventilation and poor breathing
technique (9), vocal cord dysfunction (2), habitual cough (2),
pronounced vasodepressor response (1), and unknown (23).
Conclusions:
These findings suggest that exercise-limiting
symptoms in children taking maintenance asthma medications may
be unrelated to worsening airway function, and formal testing should
be considered before escalating medical therapy.
P-A-03
Dalhousie Dyspnea Scales: New pictorial scales for measuring
dyspnea during progressive exercise
Paul Pianosi1, Chloe P Smith2, Paul Hernandez3, Patrick McGrath2
Department of Pediatrics1, Psychology2, and Medicine3, Dalhousie
University, Halifax, Canada.
Introduction: Our aim was to develop scales for use in children, who
might have comprehension difficulties with the modified Borg Scale.
This study reports field trials to validate our new pictorial Dalhousie
Dyspnea Scales in a spectrum of adult and pediatric subjects, both
healthy and with breathing disorders, during progressive exercise.
Methods: Employing exercise as the ventilatory stimulus inducing
dyspnea, we compared ratings for dyspnea and perceived exertion
using the modified Borg scale with the Dalhousie Dyspnea Scales.
The study population was comprised of 20 healthy adults and 40
adults with respiratory disease evaluated for exertional dyspnea; as
well as 35 healthy children, and 69 children with respiratory
disorders (mainly cystic fibrosis and asthma) older than eight years
of age. Computation of Spearman’s correlation coefficients was done
to compare Borg and Dalhousie Scale ratings of dyspnea and
perceived exertion. Subject preference of scales was also surveyed.
Results: Simultaneous Borg and Dalhousie Dyspnea Scales ratings
for perceived exertion and dyspnea in children and adults, with or
without respiratory disease, were highly correlated and demonstrated
excellent concordance between pictorial and Borg scales. In general,
children preferred the pictorial scales, whereas preference for one
scale over another was evenly split among adults.
Conclusions: We conclude that the Dalhousie Dyspnea Scales are as
effective and accurate as the Borg Scales and offer an alternative in
selected situations to measure dyspnea and perceived exertion.
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P-A-04
Effect of short term specific physical exercise on spirometric
parameters
M. Rumaka*, L. Aberberga-Augskalne*, I. Upitis**
*Riga Stradins University, ** Sports Pedagogy Academia of Latvia
Introduction. The purpose of the study was to determine changes of
spirometric parameters due to three-month swimming tuition
program.
Methods. 23 first year students of Sports Pedagogy Academy of
Latvia with the mean age 18.7r0.7 years, mean height 171.1r7.2 cm,
and mean weight 62.6r9.3 kg were studied. Professional swimmers
were excluded from investigation. After questionnaire all the
students underwent spirometry. In the results VC (vital capacity),
FVC (forced vital capacity), FEV1 (forced expiratory volume in first
second), FIV1 (forced inspiratory volume in first second), PEF (peak
expiratory flow), MEF50 (maximal expiratory flow at 50% of VC)
and MIF25 (maximal expiratory flow at 25 % of VC) were
evaluated. Spirometric investigation was repeated after three-month
swimming tuition program. Swimming skills were evaluated
according the 10-point scale.
Results. All the spirometric parameters at the beginning of the tuition
were normal. The results of repeated spirometric investigation after
the completing three-month swimming tuition program revealed
increased VC (p<0.05), FEV1 (p<0.05), FIV1 (p<0.05), MEF50
(p<0.05) and MEF25 (p<0.05) in respect to the beginning. Moderate
correlation was observed in between VC increase and FEV1 increase
(r=0.63, p<0.05), and VC increase and FIV1 increase (r=0.86,
p<0.05). Greater increase of FIV1 at the end of 3-month swimming
program was observed for the girls who had greater progress of
swimming skills.
Conclusions. Three month of swimming tuition program increases
lung volumes and flow rates. These changes are more pronounced in
inspiration than expiration.
Investigation and is sponsored by ESF National program
Nr.2004/0005/VPD1/ESF/PIAA/ 04/NP/3.2.3.1. / 0004/0066
P-A-05
Continuous laryngoscopy exercise test (CLE-test)
A pilot study for visualizing laryngeal dysfunction during
exercise
Thomas Halvorsen MD 2, Ola D Roksund, MSc 2, Britt T Skadberg,
MD 2 Jan Olofsson MD1 and John-Helge Heimdal MD 1.
1
Department of Oto-rhino-laryngology/Head and Neck surgery and 2
Paediatric Department, Haukeland University Hospital, Bergen,
Norway.
INTRODUCTION: Upper airway obstruction at the laryngeal level
may cause breathing difficulties during exercise and is easily
overlooked. A diagnostic tool is therefore needed to reveal laryngeal
incompetence in such patients. Ideally, continuous laryngoscopy
should be possible in children throughout a treadmill exercise.
STUDY DESIGN: Piloting, clinical case and control study with
evaluation of a new method for continuous laryngoscopy and
concurrent ergo-spirometry during treadmill exercise.
METHOD: Twelve non-symptomatic controls and four young
females with dyspnea and noisy breathing during exercise were
studied. All sixteen subjects exercised to exhaustion on a treadmill
while attached to a fully equipped ergo-spirometry unit and to the
equipment for videorecorded fibreoptic laryngoscopy combined with
external video and sound recording.
RESULTS: The test situation was well tolerated. Two controls had a
minor inspiratory synchronous medial motion of the aryepiglottic
folds without limitation of the laryngeal airflow. In all four
symptomatic subjects, an exercise induced inspiratory synchronous
medial motion of the dorsal part of the aryepiglottic folds as well as
vocal cord adduction and inspiratory stridor was demonstrated.
CONCLUSION: Videorecorded transnasal fibreoptic laryngoscopy
performed during exercising on a treadmill is a feasible examination
in young people. These pilot studies suggest that laryngeal pathology
is not infrequent in patients with exercise related breathing
difficulties.
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P-A-06
Exercise induced laryngeal dysfunction
Ola D Roksund, MSc 1, John H Heimdal, MD 2, Britt Skadberg, MD 1
and Thomas Halvorsen, MD 1.
1
Paediatric Department and 2 Department of Oto-rhinolaryngology/Head and Neck surgery, Haukeland University Hospital,
Bergen, Norway .
INTRODUCTION: Exercise induced inspiratory stridor (EIIS) is
characterized by inspiratory noise during exercise, shortness of
breath and occasionally panic reactions caused by airflow limitation
in central airways. The pathophysiology of EIIS is complex. A
dysfunctional larynx is one of several potential explanatory
mechanisms. EIIS is sometimes misdiagnosed as exercise induced
asthma, which should be avoided.
METHOD: Twelve non-symptomatic controls and 40 subjects with
a history of breathing difficulties during exercise were studied. A
new diagnostic tool was used, combining ergospirometry and
continuous transnasal laryngoscopy while subjects run to exhaustion
on a treadmill. Parameters of gas exchange, exercise flow volume
loops and breath sounds were continuously recorded, with concurrent
video-recording of larynx and the upper part of the exterior of the
patient. A classification system for visualized abnormal laryngeal
response to exercise was developed, ranging from normal (1) to
definite adduction of enlarged aryepiglottic folds and vocal cords (4).
RESULTS: Ten control subjects were normal while two had mild
laryngeal abnormalities. Ten symptomatic subjects were normal, 18
were classified as grade 2, four as grade 3 and nine as grade 4. Cases
of anxiety or panic reactions were preceded by visual laryngeal
pathology. Until now, surgical intervention has been conducted in
eight subjects from the most severe group, all with good clinical
results and improved parameters of gas exchange.
CONCLUSION: Exercise induced laryngeal dysfunction (EILD) is
not uncommon. In patients with EIIS, the laryngeal response to
exercise should be explored through continuous transnasal
laryngoscopy during exercise to exhaustion. This approach prevents
misdiagnosed EIA as well as confusion with psychogenic conditions.
Furthermore, it provides dynamic information on the
pathophysiology of EILD.

P-A-07
Hypoxic ventilatory response in children and adults
S. Kriemler1, M. Zehnder1, U. Boutellier1
1
Exercise Physiology, ETH/University Zürich, Switzerland
Introduction: In adults, chemoreceptor sensitivity plays an
important role in the short-term adaptation to high altitude.
Decreased ventilatory response to hypoxia (HVR) at low altitude is a
risk factor for the development of high altitude pulmonary edema
and possibly of acute mountain sickness. It is not clear, however,
whether HVR is different in prepubertal children and adults nor
whether there is a hereditary influence. Isocapnic HVR was therefore
measured in 11 fathers (mean age 45.5±2.7 years) and their
prepubertal children (mean age 11.0±1.0 years) at low altitude
(450m) using the partial rebreathing technique (Severinghaus et al.
Chest 1976; 70: S121). The subjects were seated in a comfortable
chair with eyes closed and listening to calm music. After 15 min of
resting ventilation, three levels of hypoxia (PETO2 60, 55, 50 Torr)
were randomly induced and kept stable (±2 Torr) for 2 min with 5
min of recovery in between. PCO2 was kept constant at ±2 Torr
corresponding to the value while breathing room air. HVR is
expressed as increase in minute ventilation per decrease in saturation
('VE*'SaO2, ml*min-1*%-1).
Results: HVR was significantly lower in children than in adults
(0.70±0.43 vs. 1.36±0.88 ml*min-1*%-1, p<0.05), but there was no
significant correlation in HVR among father-child pairs.
Conclusion: The lower HVR in prepubertal children might render
them more susceptible to high altitude disease than adults since a low
HVR leads to a more pronounced hypoxemia during acute exposure
to high altitude.

P-A-08
Prediction of intra-abdominal adipose tissue using Air
Displacement Plethysmography in adolescents
N. Ramos-Ibañez, R.J. Winsley, N. Armstrong and C.A. Williams
Children’s Health & Exercise Research Centre, University of Exeter,
Exeter, UK
Introduction: Air displacement plethysmography (ADP) is one
approach for assessing body fatness, however, it has not been
established whether it is valid for estimating intra-abdominal adipose
tissue (IAAT). Magnetic resonance imaging (MRI) provides an
accurate method for assessing IAAT, however, it not feasible for use
in large population surveys. Therefore the aim of this study was to
investigate the predictive ability of the body fat percentage derived
by ADP in comparison to skinfolds and bioelectrical impedance
analysis (BIA) methods.
Method: Fifty-three adolescents aged 13.6 years (31 males / 22
females) participated in the study. Percentage of body fat was
estimated from triceps and subscapular skinfolds (TSSKF), tricepscalf (TCSKF), BIA and ADP. IAAT volume was measured by MRI
using a multiple slice protocol from vertebral levels L1-L5.
Results: The explained variance of IAAT in males was greatest
using ADP r2= 0.80 in comparison to TSSKF r2=0.67, BIA r2=0.62
and TCSKF r2=0.40 (p< 0.05). Similar findings were found for
females: ADP r2=0.62, TSSKF r2=0.41, TCSKF r2=0.31 and BIA
r2=0.24 (p< 0.05). However the standard error of estimate (SSE) and
coefficient of variation (% CV) for IAAT, although improved by
using ADP in comparison to skinfolds or BIA, remained high in
males (SEE 165 cm3, CV 25%) and females (SEE 453 cm3, CV
44%).
Conclusion: ADP derived body fat percentage is a stronger
predictor of IAAT than skinfold or BIA methods but the high SEE
and CV indicate that it is not an appropriate substitute for
determination by MRI when precision is required.
*This study was supported by a grant from the Northcott Devon Medical Foundation.

P-A-09
Body composition and motor fitness differences: HungarianHungarian comparison
Völgyi, E., Mészáros, Zs., Prókai, A., Zsidegh, M., Csende, Zs.,
Mészáros, J.
Semmelweis University Budapest, Faculty of PE and Sport Sciences,
Hungary
Investigators agree with the statement that general corpulence of
populations started under similar economic development of societies
in different geographic regions. The difference of body composition
between nations come from the different socio-economic status,
culture, lifestyle and physical activity.
The aim of this cross-sectional comparison was to analyze the
differences in body dimensions and motor performance scores of
non-athletic Hungarian boys living out of and within border regions
in different socio-economic conditions and different countries.
Anthropometric data collection was carried out from three countries
(Hungary (Csepel island, n=697), Romania (Oradea, n=628), SerbiaMontenegro (Senta, n=441)). Subjects were volunteer, 9-14-year-old
non athletic boys, living in various towns.
Relative body fat content was estimated according to the calipermetric method of Parízková (1961). Physical performances were
characterised by the scores in 30 m dash, 400 m run, standing board
jump and fist ball throw.Differences between the means of three
samples within one age group were analysed by one-way ANOVA,
than Tukey Post-Hoc Test.Significant differences were observed
between body height, body weight and relative fat percent in every
age group. We have found also that those boys who have higher body
fat content have higher body height.The mean physical performances
of boys from Oradea were the best except in standing board jump.
The inter-group differences between the three samples were
significant nearly in all age groups.
Our conclusion is that the difference between physical performances
are the consequences of different lifestyle and free-time physical
activity.
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Depot fat and motor performance in girls
Vajda, I., Prókai, A.1, Mészáros, Zs1., Zsidegh, M.1
Teachers’ Training College, Nyíregyháza, Hungary, and
(1) Semmeweis University Budapest, Faculty of Physical Education
and Sports Sciences, Hungary
There is unanimous agreement among health educators that young
people should, for an optimal development get involved in regular
physical activity. The positive effects of regular physical activity can
be assessed among others by the results in various motor tasks.
The aim of the study was to analyse the age-dependency in the
relationship between relative body fat content and motor
performance indicators.
A total of 189 volunteer non-athletic elementary school-girls were
tested 5 times during the first two years of the eight-grade elementary
school. Their organised physical activity was only two PE classes in
a week. Height and body mass were measured, and the body fat
content was estimated by using skinfolds. Development in motor
performance was described by the scores in 30m dash, standing
board jump, fist-ball throw and 400m run.
Beyond the increase in height and body mass the mean relative body
fat content was significantly greater in every observation. According
to the respective references the mean motor performances were
moderate or weak in all five observations. The standard deviations
were marked. The initial ratio of overweight girls was 12.7% and it
was more than two times higher two years later. No correlation was
found between the scores in fist-ball throw and body fat content,
nevertheless the negative effect of greater depot fat was significant in
30m dash, standing board jump and 400m run. Statistically
significant increase was characteristic in depot fat-dependency in
case of all the three motor tests.
Table 1. Descriptive statistics for the studied variables
Variable
CA
BH
BM
F
30 m
SBJ
FBTH
400m
nF>25

Mean
7.82
128.18
26.16
18.31
6.81
119.44
8.78
128.89
24

SD
0.22
5.63
5.37
5.24
0.43
21.00
3.09
18.02
12.70%

Mean
8.40
131.36
28.30
19.70
6.65
127.16
10.28
125.47
33

SD
0.23
5.82
6.05
5.31
0.42
19.20
2.97
16.30
17.46%

Mean
8.94
133.92
31.02
20.83
6.45
131.81
11.68
116.98
41

SD
0.23
6.13
6.81
5.31
0.50
18.97
3.46
16.25
21.58%

Mean
9.37
136.53
32.83
21.51
6.34
136.49
12.68
117.65
46

SD
0.24
6.39
7.45
5.59
0.43
19.83
3.54
15.22
24.33%

Abbreviations: CA = calendar age (yr), BH = height (cm), BM =
body mass (kg), F = weight-related body fat content (%), 30m = 30m
dash (s), SBJ = standing board jump (cm), FBTH = fist-ball through
(m), 400m = 400m run (s), nF>25 = number and ratio of subjects
with greater than 25% body fat content.
Table 2. Correlations between body fat content and motor
performance scores
Age/variable
7.82
8.40
8.94
9.37

30m
0.33
0.36
0.39
0.44

SLJ
-0.22
-0.33
-0.43
-0.47

FBTH
0.02
-0.04
-0.13
-0.13

400m
0.35
0.41
0.46
0.53
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P-A-11
Relationships among indices of obesity, fat patterning, and blood
pressure in American Indian and Caucasian children
Christina A. Geithner1, Ph.D., Jennifer A. Vincent1, Molly F. Cooper,
B.S.2, Shannon R. Siegel3, Ph.D., and Cheryl A. Weixel4, M.S., and
Eva M. Windlan, M.S. 4
1
Department of Exercise Science, Gonzaga University, Spokane, WA
2
Mayo Clinic Hospital, Phoenix, AZ 3Health and Physical Education,
Division of Science and Technology, Portland Community College,
Portland, OR 4Benewah Medical and Wellness Center, Plummer, ID
(USA)
Introduction: Obesity and central fat distribution are associated with
elevated blood pressure, atherogenic lipid profiles, and greater CVD risk
in children. Data for overweight and obesity, fat patterning, and disease
risk in American Indian (AI) children are limited (Caballero et al., 2003;
Eisenmann et al., 2003; Lohman et al., 1999; Smith and Rinderknecht,
2003), particularly for young, rural AI children. The purpose of this
study were: 1) to determine the relationships among CVD risk factors
(obesity, fat patterning, systolic and diastolic blood pressure - SBP,
DBP) in American Indian (AI) and Caucasian (C) children, and 2) to
identify predictors of SBP and DBP. Methods: Weight, stature,
subscapular and triceps skinfolds (SKF), waist circumference (WC),
SBP and DBP were measured in 477 children, ages 5-10 (247 males,
230 females; 59.3% AI, 40.7 % C). BMI, waist/hip ratio (WHR), sum
of SKF (SUMSKF), and subscapular/triceps ratio (SUB/TRI) were
derived. Partial correlations (controlling for age) and sex- and racespecific stepwise regression analyses were run using SPSS 10.0
(MacIntosh), p<0.05. Results: Partial correlations (controlling for age,
sex, and race) were significant for indices of fatness and SUB/TRI, but
not WHR. SBP and DBP were significantly correlated with BMI,
SUMSKF, and WC. WC was the best predictor of SBP and DBP;
however, predictors varied by sex and race. Conclusions: Regular
health screenings of children should include indices of fatness,
particularly WC, and fat patterning (SUB/TRI), and sex- and raceassociated differences should be considered. (Funded by the Public
Health Nursing Health Promotion/Disease Prevention Project)

P-A-12
Age related changes in the properties of arterial wall:
longitudinal study.
L. AberbergaAugskalne, Riga Stradins University, Riga, Latvia.
Every period of life is characterized by definite functional level of all
systems in the organism, which provides most of the demands at the
discrete age. The purpose of this study was to characterize changes in
the arterial pulse wave form and velocity in elastic and muscle type
arteries from 7 to 16 years. Over a 10-year period about 100
schoolchildren-volunteers
were
observed.
Pulse
wave
polysphygmograms were recorded from a. carotis, a. femoralis,
a.radialis and a. tibialis
in supine. Pulse wave form was
characterized with respect to mutually connected four points on the
descending part of the wave and the point’s amplitude was expressed
in the % of the maximum of the ascending part. Pulse wave velocity
was determined in elastic type (aorta) and muscle type (extremities)
arteries.
In the observed period there were no gender and age related changes
in the pulse wave form of carotid artery and pulse wave velocity in
aorta during observed period. In the arteries of extremities, especialy
in upper, changes in wave form were more pronounced. Velocity of
pulse wave in muscle type arteries increased (p<0.01) with age and
revealead gender differneces at the ages 7, 15, 16. There was also a
slight increase (p<0.01) in the ratio between velocity of pulse wave
in muscle and elastic type arteries with age. During growth from 7 to
16 years the functional properties of arteries characterized the stable
capacity of arterial tree to receive blood pumped with each heart
contraction.
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P-A-13
Pulse wave velocity in normal weight and obese white US youth
Alpert BS, Collins RT
Department of Pediatrics, University of Tennessee Health Science
Center,Memphis, Tennessee USA
Introduction: Pulse wave velocity (PWV), an established index of
arterial compliance, has been shown in adults to be strongly
associated with the presence and extent of atherosclerosis. PWV is
the strongest predictor of CV mortality.
Methods: In a pilot study we evaluated brachial-ankle PWV
(baPWV) in two groups of normotensive, healthy youths ages 12-18
yrs. The normal weight (NW) group had a BMI < 75% for age and
included 25 subjects. The obese (OB) group had a BMI > 95% for
age and included 22 subjects. Measurements were performed using a
previously validated method with the Colin Medical Instruments VP1000 Vascular Profiling System. Each subject's baPWV was defined
as the average of two consecutive measurements obtained supine
after at least five minutes of rest.
Results: All data are reported as mean +/- SD. The mean ages of
NW and OB groups were 15.6 and 14.8 yrs respectively. The
baPWV of NW was 9.97 +/- 1.48 m/s while the baPWV of OB was
10.47 +/- 1.46 m/s, though not yet statistically significant.
Conclusions: Though not yet statistically significant, PWV in OB
was notably higher than in NW. This difference suggests that in the
obese adolescent population, vascular changes commensurate with
adult diseases such as hypertension, type 2 diabetes, and coronary
artery disease are already occurring and demonstrable. To define
whether a difference exists between NW and OB groups, as well as
ethnic variations, we are currently performing a larger study powered
to detect these differences.

P-A-14
Is there a sex difference in the blood pressure response to
maximal exercise in children?
A.R.Middlebrooke, C.Farr, N.Armstrong
Children’s Health & Exercise Research Centre, School of Sport &
Health Sciences, University of Exeter, UK.
Introduction An exaggerated blood pressure response to acute
exercise has been shown to be a strong predictor of future
hypertension, stroke and cardiovascular disease in adults and has
been associated with increased cardiovascular risk in children. The
aim of this study was to investigate whether a sex difference exists in
the blood pressure response to maximal exercise in healthy children.
Methods Thirty-nine children (21 boys) (age 10.2r0.3y) performed a
continuous, incremental exercise test to exhaustion on a cycle
erogmeter. Systolic (phase 1) and diastolic (phase IV) blood
pressure was measured at rest, pre-exercise and immediately postmaximal exercise. Delta blood pressure was calculated as the
difference between resting and immediately post-maximal exercise
blood pressures.
Results There was no significant sex difference in age, body mass,
stature, body mass index, peak oxygen uptake or systolic blood
pressure at rest. However, resting diastolic blood pressure was
significantly higher in the girls (66r5 v 61r7mmHg, p=0.027).
Systolic and diastolic blood pressure did not differ significantly
between the sexes pre-exercise or immediately post-maximal
exercise (systolic boys: 132r16 v 127r17mmHg, p=0.333; diastolic
boys: 65r11 v 64r11mmHg, p=0.747). There was no significant sex
difference in the delta systolic and diastolic blood pressure values.
Conclusions These data demonstrate that despite a significantly
higher resting diastolic blood pressure in girls, this is not reflected in
the blood pressure response to maximal exercise, which does not
differ significantly between boys and girls. This suggests that there
is no sex difference in the blood pressure response to maximal
exercise in healthy children.

P-A-15
Arterial compliance during isometric and endurance exercise in
adolescents and adults with Down syndrome
B. Fernhall, S. Collier, T. Baynard, S. Goulopoulou, I.
Giannopoulou, A. Figueroa, K. Pitetti, M. Beets.
University of Illinois at Urbana-Champaign, USA; Syracuse
University, USA; Wichita State University, USA.
Arterial compliance decreases from childhood to adulthood and is
differentially affected by exercise mode. We investigated the effect of
isometric handgrip (IH) and cycle ergometry (CE) exercise in 10
adolescents (age=18.6 yrs, BMI=29.2) and 9 adults (age=34.2 yrs;
BMI=33.8) with Down syndrome (DS). Subjects completed a 2 min IH test
at 30% of MVC and a submaximal CE test with data collected after 2 min
of exercise at a workload (watts) equaling 50% of body weight (in kg).
Finger plethysmography was used, yielding beat-to-beat blood pressure and
aortic arterial compliance (CAO) (ml/mmHG). Pulse pressure (PP; mmHg)
was used as a second indicator of arterial compliance. Results are
presented in the table below.
Adolescents
Rest
Exercise 2 min
Adults
Rest
Exercise 2 min

IHPP
53.8
58.3

CEPP
53.3
75.4

IHCAO
1.84
1.80

CECAO
1.87
1.85

49.1
53.5

48.4
74.7

2.5
2.35

2.4
2.34

PP was not different between groups. CAO was higher in the adults
(p<.05) but not when controlling for body size. CAO decreased
significantly (p<.05) and similarly during both IH and CE exercise in both
groups. PP increased with IH and CE but significantly more with CE
(p<.05), with similar changes in both groups. Contrary to data on nondisabled subjects, the PP data suggest arterial compliance is decreased more
during CE than IH. Furthermore, there was no decrease in arterial
compliance from adolescence to adulthood, suggesting arterial compliance
in subjects with DS responds differently to the transition from adolescence
to adulthood than data previously published in non-disabled populations.

P-A-16
Effects of a School-based Intervention Program on Motivational
Patterns of Children – The First Phase Study
Cindy Sit, Alison McManus, Richard Masters, Clare Yu, Fiona Ling,
and Eva Chu
Institute of Human Performance, The University of Hong Kong
Introduction: Previous studies have demonstrated that Hong Kong
primary school children are not physically active and that the current
physical education system seems to be ineffective in the promotion
of regular physical activity habits in children. An alternative schoolbased approach to providing children with positive physical activity
experiences and to motivating them to be more physically active is
important. The purpose of the present study was to determine if a
school-based educational heart health program coupled with the use
of heart rate monitors as a motivational prompt could have an effect
on markers of motivation of children to be active. Methods:
Repeated measures ANOVAs were employed to measure the
educational health program and the heart rate monitor feedback, and
retention of physical activity behaviour of 103 primary children in
the short term. Two measures were collected using the Children’s
Attraction to Physical Activity Scale (CAPA; Brustad, 1996) and the
Mood States Test for Children (MST-C), an adaptation of the
Motivational Style Profile for Children (MSP-C; Sit, Lindner, &
Apter, 2002). For six weeks following the baseline test, Group 1
(n=58) participated in the 2-week educational program while Group
2 (n=45) did not. Both groups then wore the heart rate monitors with
no feedback for two weeks, completed Test 2, and wore the monitors
with feedback for two weeks and completed Test 3. Results:
Significant main effects of the educational program on perception of
fun during physical exertion (p<.05) and attraction to vigorous
physical activity (p=.01) from CAPA were obtained (both Test 3 >
Test 1). One significant main effect and interaction effect were
revealed on the telic subscale from MST-C, in that Group 1 was
more goal-oriented than Group 2 over time. Conclusions: The
educational program coupled with the heart rate monitors could be a
useful school-based approach to increasing children’s motivation
towards physical activity.
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Assessing Physical Activity and Social Behaviour in the Primary
School Playground: Introducing the SOCAP.

Nicola D. Ridgers1,2, Gareth Stratton1,2, Benjamin Bernstein1, Stuart J.
Fairclough2,3 and David J. Richardson1,2.
1
Research Institute for Sport and Exercise Sciences, Liverpool John Moores
University, Henry Cotton Campus, 15-21 Webster Street, Liverpool, L3 2ET,
2
United Kingdom; The REACH (Research into Exercise, Activity and Child
Health) Group, Research Institute for Sport and Exercise Sciences, Liverpool John
Moores University, Henry Cotton Campus, 15-21 Webster Street, Liverpool, L3
2ET, United Kingdom; 3 School of Physical Education, Sport and Dance, Liverpool
John Moores University, IM Marsh Campus, Barkhill Road, Liverpool, L17 6BD,
United Kingdom

School playtime provides an opportunity for children to engage in physical
activity (PA) and social behaviours. Currently there are no observation
systems available in a playtime context that assesses PA and social
behaviours together. The Systematic Observation of Children’s Activity
during Playtime (SOCAP) was designed in light of this, assessing PA,
activities and behaviours engaged in during playtime, and the composition
of children’s social networks. SOCAP can be used to investigate both
individual and group play behaviours. The purpose of this study was to
investigate the reliability of the SOCAP-Individual and SOCAP-Group
observation systems.
SOCAP-Individual utilises interval-recording techniques on individual
children during playtime. During each scan the children’s play area, PA
level, activity engaged in and behaviour displayed are recorded. Pairs of
trained observers collected reliability data independently during morning
playtime. The inter-rater agreement scores were 100% for area, 90% for
PA level, 88% for activity, and 92% for behaviour. The intra-reliability
scores were 100% for area, 90% for activity level, 92% for activity, and
93% for behaviour.
SOCAP-Group implements partial-time sampling techniques where
observations are made in predetermined scan areas. The children’s’ social
network size, PA levels, and the activities and behaviours engaged in
during playtime are recorded.
Trained observers collected data
independently during morning playtime. The inter-rater and intrareliability overall scores were 84% and 84% respectively.
The reliability scores suggest that SOCAP is a reliable tool for assessing
both individual and group PA levels and social behaviours during playtime,
but it requires further development and use in the school playground
context.

P-A-18
First year in elementary school
Mészáros, J., Mészáros, Zs., Prókai, A., Zsidegh, M., Photiou, A.
Semmeweis University Budapest, Faculty of Physical Education and
Sports Sciences, Hungary
The process of motor development involves the interaction of several
factors, including the preliminary practice and current movement
experiences.
The aim of the study was to describe the effects of various type
school physical educations.
Volunteer 7-year-old boys (n=390) took part in the investigation.
Three data collections were carried out between October 2003, and
2004. Among the subjects 51 were overweight or obese initially
(G1). By the suggestions of school paediatrician they took part in
adapted PE. According to their preliminary application and selection
55 boys had elevated level of PE (5 curricular classes and 2
afternoon sessions) (G2) and in 285 boys the curricular two PE
classes were the only organised physical activity (G3). Height and
body mass were recorded the relative body fat content was estimated
by the suggestions of Parízková. The motor tests were: 30m dash,
standing board jump, fist-ball throw, and 400m run. The tests directly
were not practiced during the school-year.
The grouping resulted in significant differences both in
morphological and functional characteristics obviously and also the
one-year overall development was also different. The overweight
boys were the tallest, but the 1-year relative (expressed in a
percentage of the initial value) increase was not different in the three
groups. The greatest relative development in motor performances
was in G1 and the lowest in G2 interestingly. Nevertheless, the
calculated means of G1 subjects in 2004 did not reach initial level of
G3. The only exception was the fist-ball throw in this respect.
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P-A-19
Declining aerobic fitness in 9-10 year old children across
Liverpool UK
a
L.M. Boddy, aG. Stratton, aA.F. Hackett, abS.R. Taylor, and cE. Lamb
a
REACH (Research into Exercise Activity and Children’s Health)
Group, Liverpool John Moores University, I.M. Marsh Campus,
Barkhill Road, Liverpool, L17 6BD UK. bNorth East Wales Institute
of Higher Education, Plas Coch Campus, Mold Road, Wrexham,
LL11 2AW, UK. cLeisure Services Directorate, Liverpool City
Council, Millennium House, Victoria Street, Liverpool, L1 6JH, UK.
The aim of this cross sectional 6-year study was to assess changes
in the fitness of 9-10 year old children in Liverpool. Data were taken
from the Liverpool SportsLinx health and fitness project and the
following 3 measures were selected for analysis: 20m multi-stage
shuttle run test (20-MST), grip strength (GS), and sit and reach (SR)
performance. Analysis was completed separately for girls and boys,
and for each year of the project.
With the exception of 2001-2002 data, results showed a substantial
year-on-year decrease in 20-MST performance (boys mean 1998 =
48.7 r 19.4 shuttles, 2004 mean = 38.2 r17.9 shuttles, girls mean,
1998 = 36.1 r14.0 shuttles, 2004 mean = 28.2 r13.6 shuttles). GS
scores showed a slight improvement (boys mean 1998 = 15.7 r3.4kg,
2004 mean = 15.9 r3.7kg, girls mean 1998 = 14.4 r3.1kg, 2004
mean = 15.1 r3.4kg) whereas SR performance fluctuated over the
study period. The findings were similar for boys and girls.
Decreases in 20-MST and increases in GS may relate to an increase
in prevalence of overweight and obesity observed in the SportsLinx
subjects (20-MST (R = -0.4, p<0.01) and GS (R= 0.3, P<0.04) were
correlated with BMI).
Endurance as measured by the 20-MST has declined significantly
over the past six years in 9-10 year old children across Liverpool
(p<0.001 for both boys and girls). This decline in endurance
performance in combination with the increased prevalence of obesity
may have potentially serious health implications.

P-A-20
Habitual physical activity is positively related to physical fitness
in children: findings from the European Youth heart Study.
Wedderkopp N1, Moller NC1, Andersen LB2, Froberg K1
1
The Back Research Centre and Institute of Sport Science and
Clinical Biomechanics, University of Southern Denmark, Campusvej
55, DK-5230 Odense M.
2
Norwegian School of Sport Sciences, Sognsveien 220, N-0806 Oslo
Low physical fitness has been shown to be closely related to risk
factors and clustering of risk factors of diseases as coronary heart
disease, the metabolic syndrome and type II diabetes in children. To
day a larger proportion of Danish children than earlier have a low
physical fitness. This has been coupled to sedentary life style and
low physical activity. The aim of this study was to assess the
relationship between physical fitness and habitual physical activity in
children.
The study was School based and a sample of 589 children, age 8-10
was investigated. Physical fitness expressed as VO2/kg was measured
indirectly using a maximal cycle ergometer test. The test was
validated on a sub sample (R2=0.89). Physical activity was assessed
using the MTI-accelerometer. The children were asked to wear the
accelerometer for 4 days. Children, who wore it for 10 hours a day
for at least 3 days, were included in the analysis. The analysis was
adjusted for gender and the beginning of puberty (Tanner stages).
Physical activity was significantly related to physical fitness
(p=0.0001). The model explained 14% of physical fitness, whereas
the partial R2 for habitual physical activity was 2.2%. The percentage
of time spends in high or vigorous activity improved the model, but
only with 1%.
Physical activity and time spend in high or vigorous activity is highly
correlated to physical fitness in children.
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P-A-21
Validity of the AC300 triaxial accelerometer for the assessment
of physical activity in children and adults
Akira Matsuzaka
Faculty of Education, Ibaraki University, Japan
Purpose: To validate the AC300 triaxial accelerometer during
walking and running in children and young adults. Method:
Participants were 50 boys and 62 girls aged 7 to 17 years and 39 men
and 53 women aged 18 to 23 years. They performed a treadmill test,
which consisted of three submaximal stages (0% slope) of 4 min
each, followed by exhaustive running. The speed of each
submaximal stage was individualized depending on the age, gender,
and the extent of sport training of the participant. A triaxial
accelerometer (AC300, GMS, Japan, 85 x 75 x 20 mm, 110g) was
used to detect the vector magnitude (VM) of acceleration.
Participants wore the monitor at waist level in the right or left
anterior axillary line during the treadmill test. Oxygen uptake (VO2)
was determined using an on-line metabolic analysis system.
Accelerometry data corresponding to 20 ~ 49, 50 ~ 69, and 70 ~ 89
%VO2peak in stage 1, 2, and 3, respectively, were adopted for further
analyses. Results: Significantly high correlations between VO2
(ml·kg-1 of body weight·min-1) and VM were found in stage 1 (r =
.80, .82, .77, and .84 for boys, girls, men, and women, respectively).
The correlations gradually went down with advancing stages (r = .23,
.68, .53, and .50 in stage 2 and r = .11, .48, .52, and .55 in stage 3).
Conclusion: The AC300 triaxial accelerometer is valid for the
assessment of VO2 during treadmill walking and running,
particularly for light intensity of exercise.

P-A-22
Differences in step counts across devices – considerations when
working with step counters in youth.
M.R. Stone¹, D.W. Esliger¹‚², and M.S. Tremblay¹‚²
¹University of Saskatchewan, Saskatoon, SK, CANADA
²Statistics Canada, Ottawa, ON, CANADA
INTRODUCTION:
Large-scale surveillance studies such as
NHANES have recognized the utility of simple physical activity
variables such as steps. Steps are discrete measures that are
consistent over time and thus can be used in longitudinal studies to
assess trends in physical activity. METHODS: Mean differences
(p<0.05) in step counts during treadmill locomotion were measured
using two accelerometer models (MTI, AMP) and one pedometer
model (Yamax) and compared to a criterion standard (i.e., visually
counted steps). Seventy-seven participants (45 adults, age=24.0 ±
4.4; 32 youth, age=9.8 ±1.4) performed three 10-minute bouts of
treadmill activity (speed 1 = walk; speed 2 = walk/jog; speed 3 =
run) ranging in speed from 4 to 12 km/hr. RESULTS: Steps counted
by the Yamax were not significantly different from the criterion at all
three speeds. Steps counted by the AMP were significantly lower
than the criterion at each speed (mean difference = 32.1, 49.0, 66.6
across speeds respectively). Steps counted by the MTI, although
significantly lower than the criterion, were only lower at speeds 2
and 3 (mean difference = 13.8, 30.1). Mean differences in Yamax
steps were greatest in those individuals with the shortest and longest
legs. However, with the MTI and AMP, mean differences in steps
declined as leg length increased. CONCLUSION: Care must be
taken when comparing step count data collected on different groups
using a variety of devices, as the error associated with these devices
varies with individual characteristics such as leg length and/or stride
frequency.

P-A-23
Hydration practices of players at the Australian Rugby Union
under 16 years championships: the results of three studies.
J. Carlson1, G. Naughton2, A. Lee2,3, J. Goddard3, S. Wu3, T. Yung3,
G. Denny4, S. Frost4, J. Searl4
1
Victoria University, Melbourne, Australia,
2
Australian Catholic University, Sydney Australia
3
University of Sydney, Sydney Australia
4
Australian Rugby Union, Sydney, Australia
We present results from hydration projects conducted over three
years at the Under 16 years Australian national championships in the
sport of rugby union. The first project aimed to describe habitual
hydration and on-field hydration practices of 5 players from each of
the 12 representative teams at the championships. The second project
piloted a hydration education program in two teams prior to the
championships and game-related hydration practices were compared
to two teams not receiving the workshop. The third study compared
the effects of ad libitum consumption of sports drinks vs water before
and during competitive games in four of the teams attending the
championships. Statistical treatment of the data involved descriptive
characteristics, and parametric and non-parametric comparisons of
dependent and independent variables. Results from the first project
showed suboptimal knowledge and practices of hydration in
championship and routine games with 25% of players reporting not
usually drinking during games. Results from the second project
showed the effectiveness of hydration education intervention was
best supported by stable morning weight during the week of the
championships and minimal pre and post game weight differences.
The third project showed sports drinks consumption before and/or
during games in players, who liked and were used to sports drinks,
was more successful than water in preventing weight loss in rugby
players during hours surrounding competitive games (p = 0.001). We
conclude that well trained adolescent rugby players had a need for
improved hydration, were receptive to education and responsive to
intervention to minimise body weight losses surrounding competitive
games.
P-A-24
Use of anabolic steroids and other performance enhancing
supplements among female high school students: a prevalence
study
Clinton CL, Ogunyemi DA, Storer TW, Bazargan M, Salehian BD
Charles R. Drew/UCLA School of Medicine, Los Angeles, California
Objective - To determine the prevalence of use of pharmacological
anabolic androgenic steroids (AAS) such as testosterone esthers, androgen
metabolites such as dehydroepiandrosterone (DHEA) and androstenedione
(AD), creatine, ephedrine, and amphetamines among female high school
students. The objective was to evaluate the association with ethnicity, age,
grade level, scholastic achievement, risky behaviors, body type and
participation in athletics. Material and Methods - This was a prospective
survey based on results from self-reported, anonymous questionnaires
distributed to students from two Los Angeles, California, area high schools.
A questionnaire specific to the goals of this study was developed from a
survey used by the National Collegiate Athletic Association to study
substance abuse habits of college student-athletes. Parental consent forms
and/or student assent/consent forms were distributed to students in physical
education and athletics classes. Bi-variate analysis was conducted using
chi-square tests. Binary logistic regression was then conducted using the
significant variables in the bi-variate analyses as independent variables.
Statistical significance was set at P <0.05. Results - 714 female students
returned the appropriate signed forms and completed the questionnaire. Of
female respondents, 2% admitted to concomitant use of 3 or more of the
listed substances, with 16% admitting to use of at least one substance.
Amphetamines were the most widely used drugs at 11%, followed by
anabolic androgenic steroids at 6%. At the bi-variate level, females were
significantly less likely than males to use AAS, DHEA and creatine. No
significant difference was found between female athletes and non-athletes
for any substance. Caucasian females were less likely to use AAS than all
other ethnicities. Creatine and ephedrine users were more likely to be
obese, with creatine and DHEA users more likely to lift weights. Cocaine
use was higher among users of any substance, with tobacco use higher
among all but DHEA and alcohol use higher among all but DHEA and AD.
Based on binary logistic regression, creatine use was higher among obese
students (OR: 5.8); alcohol use was higher among students who use AAS
and amphetamines (OR: 6.0, 3.7); and cocaine use was higher among AAS,
AD, creatine, and amphetamine users (OR: 2.5, 14.7, 4.0, and 9.4
respectively). Conclusions - The study demonstrates the variation in use of
performance enhancing substances among a sample of female high school
students. The use of these substances appears to be related to alcohol and
cocaine use. Obesity may also be an independent predictor of creatine use
among female high school students in Los Angeles. Knowledge of these
relationships may help in developing interventions that reduce the abuse of
AAS.
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Longitudinal investigation into factors attributing to successful
performance of junior rugby players
De Ste Croix, M.B.A1., Spamer, M.J2., and Winsley, R.J2.
1
University of Gloucestershire, School of Sport and Leisure,
Gloucester, UK; 2Potchefstroom College of Education, Department
of Physical Education, SA; 3University of Exeter, Children’s Health
and Exercise Research Centre, Exeter, UK
There appear to be no longitudinal studies that have examined
anthropometric, physiological parameters and rugby skill
performance in youth rugby players. The purpose of this study was to
explore factors attributing to successful rugby performance. Written
informed consent was obtained from 19 males and their
parent/guardian. Participants were tested on 4 occasions, 6 months
apart, from the age of 11 – 13 years of age. Measurements of stature,
body mass, sum of skinfolds (taken from 7 sites), wrist, humerus,
femur, biacromial diameter and biceps and forearm circumferences
were taken. Eight rugby skills tests including passing and kicking for
distance and accuracy, the 20m multi stage fitness test, sit and reach
test, 5m, 20m and 60m sprint times, vertical jump test and isometric
grip strength were determined. Repeated measures ANOVA
indicated a significant (P<0.05) increase in all of the variables except
for humerus diameter, flexibility, vertical jump, 60m sprint times and
aerobic performance. At test 1 step-wise multiple regression analysis
identified grip strength (R2 = 0.47) as the most significant predictor
(P<0.1) with additional significant variables of aerobic performance,
60m sprint time and stature explaining more of the variance (R2 =
0.81). At test 2, 20m sprint time was the most significant predictor
(R2 = 0.35) with biacromial width, skinfold thickness, vertical jump,
forearm circumference and humerus diameter also significant
predictors (R2 = 0.94). At test 3 only wrist diameter was a significant
predictor (R2 = 0.65). At test 4, 60m sprint time was the most
significant predictor (R2 = 0.37) with vertical jump and skinfold
thickness explaining more of the variance (R2 = 0.89). These data
indicate the difficulty in identifying factors that contribute to
successful rugby performance of talented junior players.
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P-B-27
Body composition and fitness level of pubertal ice-hockey players
Faludi, J., Zsidegh, M., Völgyi, E., Prókai, A., Mészáros, J.
Semmelweis University Budapest, Faculty of Physical Education and
Sport Sciences,Hungary
It is well known that regular physical activity has main role in
protecting the developement of health and fitness. The optimal body
composition and the high level of endurance performance are
important factors in preventing cardiovascular diseases in adulthood.
The aim of the study was to analyse body composition and endurance
performance of young ice-hockey players and thes data comparing to
other athletes of the same age group.
Twenty four antropometric measurements were taken from a group
of top-level ice hockey players aged 10-14 years (n=32) by the
suggestions of the International Biological Program (Weiner and
Lourie, 1969). Hungarian sportsmen of different sport activities of
similar age served as control group (n=239). The exercise was a
continuous running test performed on a treadmill by using „vita
maxima” (all out) testing protocol.
We found that the mean value of body mass related body fat percent
was higher, while values of minute ventilation and body weight
related maximal aerobic power were lower in all age groups of icehockey players as compared to the control group.
It seems that four training sessions per week with one and a half hour
duration could be enough to stimulate healthy and balanced child
developement in a satisfactory manner. These results warn and reveal
dangerous trends, because the long lasting overweight and the low
cardiorespiratoric endurance together present a higher risk than they
would do alone.

P-B-26
Endurance test in adolescent soccer players
Mohácsi, J., Petrekanits, M., Mohácsi, Á., Photiou, A.
Semmelweis University Budapest, Faculty of Physical Education and
Sports Sciences, Hungary

P-B-28
Ball speed in free-kick-test
Petrekanits, M., Mohácsi, J., Prókai, A., Photiou, A.
Semmelweis University Budapest, Faculty of Physical Education and
Sports Sciences, Hungary

The high level of endurance is one of the key points during the talent
selection and education.
The aim of the study was to analyse the differences in body built,
composition and cardio-respiratory endurance in prepubertal boys,
grouped by their team position.
A total of 155 talented young athletes were tested. The players had
minimum four years training history. The boys belonged to various
sport clubs of the capital and greater country towns. Body built was
described by the Conrad’s growth type indices, the relative body fat
content was assessed by skinfold thicknesses. For the qualification of
endurance the 20m shuttle run test was used. Exercise induced heart
rate changes were continuously monitored by Polar Vantage NV
tester.
The defenders were the tallest and most robust nevertheless their
mean body fat content was relatively high. The forwards can be
evaluated as being more picnomorphic than the midfielders or
defenders. The height and physique differences can be attributed to
selection.
The heart rate means were statistically the same during the test and
3-min recovery, however the heart rate breakpoints were different.
Slightly earlier estimated aerobic-anaerobic transition was observed
in the group of defenders.

The aim of the study was to analyse the relationship between ball
speed and selected anthropometric characteristics in pre-pubertal
male soccer players.
The subjects were talented boys of various teams with minimum
four-year training history. Their calendar age ranged between 11.50
and 13.50 years. Anthropometric measurements and physical tests
were taken during their central training camp. Peak ball speed was
measured by K-wave ball-radar (Bushnell) equipment. Height, body
mass were measured, the relative body fat content and lean body
mass were calculated.
Peak ball speed did not correlate with relative body fat content
nevertheless the positive but moderate relationship was significant in
case of height, body mass, and LBM. The common variances ranged
between 14 and 31%. According to the results of Z-transformation
the mass indicators had closer relationship with ball speed than the
height. The technical quality of execution may have similar effects
on peak-ball-speed than anthropometric characteristics.

PWP: Children and exercise XXIII − PWP 2005, Gwatt Zentrum, September 22−25, 2005
142

Schweizerische Zeitschrift für «Sportmedizin und Sporttraumatologie» 53 (3)/2005

P-B-29
Muscle strength and exercise capacity in children and
adolescents with chronic fatigue syndrome (CFS)
Tim Takken, Thamar N. Henneken, Elise M. van de Putte, Paul J.M.
Helders, and Raoul H.H. Engelbert.
Department of Pediatric Physical Therapy & Exercise Physiology,
Wilhelmina Children’s Hospital, University Medical Centre Utrecht,
the Netherlands. Email: t.takken@wkz.azu.nl
Introduction: Chronic Fatigue Syndrome (CFS) is characterized by
debilitating fatigue and affects physical and mental functioning.
Several studies have been performed studying the exercise capacity
of adults with CFS. However no studies have been performed in
children and adolescents with CFS. Therefore, the purpose of this
study was to evaluate exercise capacity in children with chronic
fatigue syndrome.
Methods: We examined 20 consecutive patients (12 girls and 8 boys;
mean age 15 ± 3.5 years) diagnosed with CFS. Muscle strength was
assessed using a hand held dynamometer. Exercise capacity was
measured using a graded exercise test on a bicycle ergometer to
exhaustion and an expiratory gas analysis system.
Results: Muscle strength of children and adolescents with CFS were
within normal ranges. Children with CFS had a low-normal maximal
oxygen uptake (VO2peak (L/min) Z-score: -0.33 ± 1.0), and lower
maximal work load (Wpeak Z-score: -0.93 ± 1.29) compared to
controls. Both heart rate (Z-score -1.48 ± 1.66) and blood pressure at
peak performance (systolic blood pressure Z-score: -1.09 ± 1.43;
diastolic blood pressure -0.88 ± 1.58) were significantly reduced
compared to controls.
Conclusion: VO2peak, Wpeak and muscle strength were within normal
ranges in children and adolescents with CFS. When peak oxygen
uptake was expressed in VO2peak/kg, children with CFS scored
significantly lower, caused by adiposity. The normal exercise
capacity and muscle strength indicate that the origin of fatigue might
be at a central level.

P-B-30
Physical fitness and functional capacity in children with juvenile
idiopathic arthritis
L. Keller-Marchand1, N.J. Farpour-Lambert1, D. Hans2, M. Hofer3
1
Dept of Pediatrics, University Hospital of Geneva; 2Division of
Nuclear Medicine, Dept. of Radiology, University Hospital of
Geneva; 3Multisite Center for Pediatric Rheumatology, University
Hospitals of Geneva and Lausanne, Switzerland.
Physical activity and functional capacity are generally thought to be
decreased during active phases of juvenile idiopathic arthritis (JIA), due to
pain, fatigue and stiffness. The aim of this study was to measure physical
activity, aerobic capacity, muscle strength and reported functional capacity
in this population, and the relationship to activity of disease.
This was a case-control study including 2 groups of 30 subjects aged 5 to
16 years (mean 10.3 +/- 2.8 SD): JIA and controls (CON), matched for
gender, age, height, weight, and pubertal stage. JIA patients had active
arthritis. Measures included: maximal aerobic capacity (peak VO2) during a
treadmill test; activity count by accelerometer; past year physical activity
level by questionnaire; muscle strength of the tights by dynamometer;
functional capacity by questionnaire (CHAQ) filled by parents; join count
by physical examination; pain by Visual Analogue Scale; and inflammation
by erythrocyte sedimentation rate (ESR).
There were no significant differences among groups for age, height, weight,
pubertal stage. Physical fitness variables were similar between groups but
CHAQ score was significantly higher in JIA than controls (0.78 +/- 1.1 vs
0.07 +/- 0.35). In JIA patients, ESR correlated negatively with peak VO2
(r=-0.47, P<0.01) and with past year physical activity (r=-0.45, P<0.05).
Functional capacity correlated positively with past year physical activity
(r=0.48, P<0.05) and negatively with pain (r=-0.56, P<0.05).
On the contrary of precedent studies, our results show that children with
JIA have similar physical condition compared to CON, probably due to
recent advance in therapy. However, parents report poor functional capacity
in daily life, suggesting that they consider their child as more disable as he
is.
We conclude that children with JIA should be encouraged to participate in
physical activities with low risk of injury. Systematic physical testing
might be useful to increase parents confidence in their child abilities.

P-B-31
Physical Fitness In Long-Term Survivors Of Childhood
Leukaemia.
M. van Brussel, T. Takken, J. van der Net, R. H.H. Engelbert, M.
Bierings, M.A.G.C. Schoenmakers, and P. J.M. Helders.
Departments of Paediatric Physical Therapy & Exercise Physiology,
and Paediatric Haematology, University Hospital for Children and
Youth ‘ Het Wilhelmina Kinderziekenhuis’, University Medical
Centre Utrecht, Utrecht, The Netherlands. Email:
t.takken@wkz.azu.nl
Introduction: To evaluate the physical function and fitness in
survivors of childhood leukaemia 5-6 years after the cessation of
chemotherapeutic therapy.
Methods: Thirteen Dutch children (6 boys and 7 girls; mean age
15.5 years) who were treated for leukaemia were studied clinically 56 years after the cessation of therapy. The physical function and
fitness were determined by the measurements of anthropometrical
values, muscle strength, motor performance, anaerobic en aerobic
exercise capacity.
Results: On the motor performance, 7 of the 13 patients showed
significant problems in the ball skills domain. The results of muscle
strength measurement showed only a significantly lower value
(P=0.001) in the mean strength of the knee extensors compared. The
aerobic and the anaerobic capacity were both significantly reduced
compared to reference values.
Conclusion: Even after 5-6 years after remission of childhood
leukaemia there are still clear late effects on motor performance and
physical fitness noticeable after successful treatment regimes.
Chemotherapy-induced neuropathy and atrophies are probabitily the
prominent cause for the reduced test results. Physical training might
be indicated for patients surviving leukaemia to improve fitness
levels and muscle strength.

P-B-32
COArctation
Long-term
Assessment
(COALA-Study):
Determinants of exercise capacity after surgery for aortic
coarctation
Hager A, Kanz S, Kaemmerer H, Schreiber C*, Hess J
Department of Pediatric Cardiology and Congenital Heart Disease
and *Department of Cardiac Surgery, Deutsches Herzzentrum
München, TU München, Germany
Objective: to assess exercise capacity in patients after surgical repair
of aortic coarctation in a cross sectional study and to find its
determinants.
Patients and methods: From 1974 to now 405 patients born before
1.1.1965 underwent surgery for isolated aortic coarctation in our
hospital. From those 383 who are still alive 26 moved to remote or
unknown areas and 83 denied a follow up examination at our
institution. Another 15 patients could not perform either of the two
tests because of handicaps. The study group of the remaining 259
patients (16 – 74 years old, 85 female, 174 male, 68% of those that
are alive) performed a six-minute walking test on a treadmill and
after recovery of about one hour an exercise test on a bicycle
ergometer in sitting position according to a protocol starting with 25
Watt and a stepwise 25 Watt increment every 2 minutes.
Results: Mean six-minute walking distance was 776 ± 225 meters
(113% ± 28% of expected). In the bicycle exercise test the patients
reached 180 ± 52 Watt (2.5 ± 0.7 Watt/kg, 84% ± 17% of expected).
Additional to the well known influence factors of exercise capacity
(age, sex, weight, height), multiple regression analysis revealed the
residual ankle-brachial pressure difference and the intake of
antihypertensive drug therapy as significant influence factors.
Conclusions: In long term follow up patients after surgery for aortic
coarctation have a good exercise capacity. Restenosis and intake of
antihypertensive drugs can limit exercise capacity.
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The Utility of Cardiopulmonary Stress Testing in Patients with a
History of Coarctation of the Aorta
Taylor AL, Reed JH, Wolfe RR, & Yetman AT
Children’s Hospital Heart Institute, University of Colorado Health
Sciences Center Denver, CO
Introduction: Cardiopulmonary stress testing (CPT) is routinely
employed for monitoring of children who have undergone prior
repair of coarctation of the aorta (CoA). Methods: We examined CPT
in 48 children with a diagnosis of repaired CoA to assess the
relationship between exercise data and aortic arch gradients on
echocardiography. Simultaneous arm and leg blood pressures (BP)
were obtained at rest and immediately post-exercise. Patients were
divided into those with and those without aortic arch obstruction
defined as a gradient >20 mmHg across the coarctation site on
resting echocardiography. Differences in cardiopulmonary variables
were explored between groups. Results: Twenty two patients with
resting arch obstruction and 26 patients without (peak echo gradient
32.2 + 11.7 vs. 9.8 + 8.0 mmHg, p<0.0001) were compared. There
were no differences in age (13.9 + 8.8 vs. 14.6 + 6.5 years; p=0.7),
body weight, or gender between groups. There were no differences in
%peak V02 (65.0 + 13.4% vs. 67.5 + 12.0 %; p=0.6). While there
was no difference in absolute or % predicted pksBP (110.7 + 14.8%
vs. 108.1 + 25.0; p=.6), patients with aortic arch obstruction had a
significantly higher arm to leg BP gradient immediately post exercise
(62.0 + 38.4 vs. 30.6 + 24.4; p=0.005). Conclusions: In summary,
exercise testing provides valuable BP information in this cohort of
patients which can be used to corroborate echocardiographic
findings. Patients with and without residual arch obstruction tend
have elevated BP readings at peak exercise, while those with residual
obstruction have a significantly higher BP gradient.

P-B-34
Cardiopulmonary performance of children after correction of
critical pulmonary stenosis.
Dr Alison McManus1, Dr TC Yung2, Dr Maurice Leung2
1
Institute of Human Performance, University of Hong Kong and
2
Grantham Hospital, Division of Pediatric Cardiology, Hong Kong
Peak VO2 is difficult to ascertain in many patient groups, either
because of reduced motivation, or functional deficits. An alternative
submaximal marker, the oxygen uptake efficacy slope (OUES), has
been suggested because it is intensity independent and shows good
agreement with peak VO2. This study evaluated the peak VO2 and
submaximal OUES in children who had undergone correction of
critical pulmonary stenosis and compared these responses to a
control group of children.
Twenty 8-16 year old children who had undergone either surgical or
transcatheter correction of critical pulmonary stenosis were recruited
from a specialist pediatric cardiology hospital. 159 healthy 8-16 year
olds (70 boys and 69 girls) acted as a control group. All children
performed a maximal and submaximal exercise test to determine
peak VO2 and submaximal OUES. The influence of body mass was
accounted for using an allometric model. The patient group
underwent resting echocardiography and an MRI scan to determine
various aspects of resting cardiac anatomy and physiology. The
control group had a significantly (p<0.001) higher scaled peak VO2
(control: 103.5 ±17.3; patient: 82.8 ±12.9), however no significant
(p>0.05) difference in submaximal OUES existed (control: 764
±224; patient: 813 ±235). OUES did not correlate with scaled peak
VO2, nor was it related to any other markers of cardiac dysfunction
such as pulmonary regurgitation. These findings do not support the
use of OUES as an adequate marker of cardiopulmonary function in
children.
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P-B-35
Does neonatal heart failure influence long term outcome of
patients with severe coarctation ?
T. Reybrouck, S. Jacobs, M. Gewillig, L. Mertens.
Department of Pediatric Cardiology University Hospitals Leuven
and Department Rehabilitation Sciences KU Leuven, 3000 Leuven,
Belgium
Patients (Pts) with coarctation of the aorta (CoA) can present with
heart failure during the neonatal period. The aim of the present study
was to evaluate whether the exercise performance and blood pressure
response during adolescence was different in pts after CoA repair
who presented with heart failure during the neonatal period from
those who did not. We studied 34 pts after CoA repair: 18 pts with
heart failure (HF) during the neonatal period (group A) and 26 pts
without HF (group B). Age at exercise testing was 12.6 ± 2.4 years
for A and 12.5 ± 3.2 for B. Maximal exercise testing was performed
on a treadmill. Exercise capacity was assessed by measuring
maximal oxygen uptake (VO2max) and the ventilatory threshold
(VAT). Blood pressure (SBP) was measured at rest and at maximal
exercise. The exercise response in the pts was compared to a group
of 65 age and gender matched controls. Cardiac function was
assessed echocardiographically by measuring fractional shortening
(FS).
Results :
Variable / Group
Group A
Group B
P value
VO2 max (% nl)
91.8 ± 12.9 92.4 ± 15
0.89
VAT (% nl)
98.7 ± 18.7 98.7 ± 26.8
0.99
SBP rest (mm Hg) 113 ± 13
111 ± 14
0.67
SBP ex(mmHg)
159 ± 23
154± 28
0.90
HR max
189 ± 10
181 ± 24
0.29
RER max
1.05 ± 0.07 1.05 ± 0.06
0.89
FS
37.5 ± 4.3
39.5 ± 7.5
0.10
Conclusion : Patients with CoA who present with heart failure during
early infancy have a similar functional outcome compared to patients
with preserved cardiac function at the time of presentation.
P-B-36
Is 24-hour blood pressure associated with physical activity level
in children with type 1 diabetes ?
N.J. Farpour-Lambert1, L. Keller-Marchand1, M. Oehrli1,
V. Schwitzgebel2 , M. Beghetti3
1
Pediatric Sports Medicine, 2 Pediatric Endocrinology and
Diabetology; 3Pediatric Cardiology; University Hospital of Geneva,
Switzerland
Increased blood pressure (BP) is a common complication of type 1
diabetes mellitus (DM1) and a strong predictor of early renal structural
changes. The purpose of this study was to measure 24-hour BP in
children and adolescents with DM1, and to evaluate its relationships
with physical activity and aerobic capacity.
This cross-sectional study included 25 patients with DM1 and 25
matched healthy controls (11.3 ± 2.4 years). We measured 24-hour
systolic and diastolic BP and heart rate using a Diasys Integra, and
calculated standard deviation scores (SDS). We assessed maximal
aerobic capacity (peak VO2) by a treadmill test; past 12-month physical
activity by questionnaire; 7-day physical activity count by Actigraph
MTI; body composition by dual-energy x-ray absorptiometry; fasting
blood lipid levels and diabetes control.
Groups had similar gender, age, height, weight, body mass index,
percentage of body fat, and pubertal stage. There were no significant
differences between groups for mean 24-hour heart rate, past 12-month
physical activity, 7-day activity count, peak VO2, or blood lipids levels.
Children with DM1 had significantly higher mean 24-hour systolic and
diastolic BP (+0.89 and +0.56 SDS, resp.), day diastolic BP (+0.53), and
night systolic BP (+0.88) than healthy controls. In patients with DM1,
night systolic BP was negatively correlated with physical activity (r = 0.46, p<0.05), while night diastolic BP was positively correlated with
duration of diabetes (r = 0.51, p<0.05).
Our study confirm that children and adolescents with DM1 have higher
BP compared to healthy controls, and that it is associated with low
physical activity level and duration of disease. They should be
encouraged to participate in regular physical activities, to prevent the
rise of BP that usually precedes renal structural changes.
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P-B-37
Prolonged exercise testing in children with multiple Acyl Co-A
Dehydrogenase deficiency
T.Takken, J.W.H. Custers, G. Visser, L. Dorland, P.J.M. Helders, T.J. de Koning.
Departments of Pediatric Physical Therapy & Exercise Physiology, and
Department of Metabolic Diseases, University Hospital for Children and Youth
‘Het Wilhelmina Kinderziekenhuis’, University Medical Centre Utrecht, Utrecht,
The Netherlands. Email: t.takken@wkz.azu.nl

P-B-39
The influence of the distinguished pattern of locomotion to
fitness and fatness in prepubertal children
E. Y. W. Chua, Y. Hub , A. M. C. Tsangc, A. M. McManusa
Institute of Human Performancea, Department of Paediatrics &
Adolescent Medicinec, Department of Orthopedics and
Traumatologyb, The University of Hong Kong.

Introduction: Multiple Acyl-CoA-Dehydrogenase deficiency (MADD) is an
inherited metabolic disorder characterized by impaired oxidation of fatty acids and
some amino acids. We were interested whether children with MADD could tolerate
an prolonged low-intensity exercise test and if this test could have any additional
diagnostic value.
Methods: We performed a maximal exercise test and a 90 minutes prolonged
exercise test in 2 patients with MADD and in 10 control subjects. During
prolonged exercise test the subjects
exercised on a cycle ergometer at a constant workload of 30% of Wmax for 90
minutes. During the prolonged exercise test heart rate, oxygen uptake, fuel
utilization and changes in relevant blood and urinary parameters were monitored.
Results: The tests were tolerated well. During the prolonged exercise test the fatty
acid oxidation (FAO) was quite low in the 2 patients with MADD compared to 10
control subjects, while characteristic metabolites of MADD appeared in plasma
and urine.
Conclusion: In our opinion the prolonged exercise test can in some circumstances
replace the fasting test as a diagnostic procedure, particularly in patients with
anamnestic signs of intolerance for prolonged exercise. Furthermore, based on the
moment and rate of appearing of specific metabolites, a tailored counseling
regarding physical activity can be given.

Introduction:Recent evidence from adults shows a strong
relationship between non-exercise or short duration movement and
fatness (Levine, 2005). It is often noted that the pattern of childhood
physical activity is of short duration with varying intensities, yet
there is little empirical data to substantiate these patterns, or explore
any relationship with fatness. This preliminary study aims to
categorize short duration physical activity patterns in children and
investigate the relationship between these patterns and fatness.
Methods:Twenty-four children aged 9 to 10 years were monitored
with a triaxial accelerometer for three consecutive days with minuteby-minute counts and one day with second-by-second counts.
Spectral analysis was adopted to substantiate the recurring activity
bouts. The Spearman correlation coefficient was calculated between
activity counts with fatness.
Results:The average activity count from minute-by-minute epochs
was 225±78.22 counts/min. No statistical significant difference has
been found between the school days and holiday (all p>0.05). When
second-by-second epochs were analysed, the most frequent activity
bout was 23.00±7.75 sec in duration, without any gender differences
(p>0.05). Significant negative correlations were observed between
hip-waist ratio and activity duration (r = -0.45; p = 0.03); waist and
intensity (r = -0.43; p = 0.04).
Conclusions:The free-living activity of the children is mainly
subjected to short duration intermittent movement. There is no
difference between genders in the prepubertal children. Result of the
negative correlation suggested this specific activity pattern in
children is likely to be one of the promising factors influences the
fatness happened during childhood.

P-B-38
A comparison of the energy cost and oxygen uptake kinetics
during cycle ergometry in overweight and non-overweight
children and adolescents
V.B. Unnithan1, T. Baynard2, C.R. Potter3 K. Heffernan4 and B.
Fernhall4
1
Sport Department, Liverpool Hope University, Liverpool, UK
2
Exercise Science Department, Syracuse University, Syracuse, New
York, USA 3Centre for Exercise and Nutrition Science, University
College, Chester, Chester, UK and 4Kinesiology Department,
University of Illinois, Champaign, Illinois, USA

P-B-40
BMI class, sex, and race differences in body image and nutrition
choices in children
Jennifer A. Vincent1, Christina A. Geithner1, Ph.D., Tamara Smith,
R.D. 2, Eva M. Windlan, M.S.2
1
Department of Exercise Science, Gonzaga University, Spokane, WA,
2
Benewah Medical and Wellness Center, Plummer, ID (USA)

It is unclear whether the overweight status of a child is synonymous
with deficits in cardiorespiratory fitness. The purpose of this study
was to compare the energy cost and oxygen uptake kinetics during
cycle ergometry in overweight (OW) and non-overweight (NO)
children. Fourteen overweight (greater than 85th percentile for BMI
for age and gender) children, 10M and 4F (Age: 11.7 ± 1.9 years,
Body Mass: 80.6 ± 45.5 kg) and 10 non-overweight children (4M,
6F) volunteered to participate in the study (Age: 12.5 ± 2.1 years,
Body Mass: 45.8 ± 13.8 kg). All subjects underwent two
submaximal exercise stages on the cycle ergometer (3 mins unloaded
and 5 mins at 50W, both at a cadence of 50rpm). Steady state,
breath-by-breath gas analysis was measured at both submaximal
workloads. A mixed design, repeated measures ANOVA was used
to compare the groups across the two workloads. A significant (p<
.05) main effect for group was identified for Absolute VO2 (L·min-1).
OW were greater than NO at unloaded (OW: 0.51 ± 0.13 L·min-1 vs
NO: 0.34 ± 0.09 L·min-1) and 50W (OW: 1.02 ± 0.16 L·min-1 vs NO:
0.85 ± 0.07 L·min-1). These differences were abolished when VO2
was normalized to stature3 (L·min-1 ·m-3). Preliminary analysis of the
kinetics data (Tau) demonstrated that there were no significant
differences between OW and NO (OW: 52.9 ± 21.5 s vs NO: 44.2 ±
16.1 s). Overweight children do not appear to demonstrate any
deficits in cardiorespiratory fitness compared to non-overweight
children during cycle ergometry.

Introduction: Overweight and obese children generally have greater
body dissatisfaction and express a desire to be thinner (Rinderknecht
& Smith, 2002). American Indian children have a higher prevalence
of obesity and chronic disease risk (Story et al., 1998), along with
more problematic eating attitudes and body dissatisfaction than
children of other ethnicities (Moss, 2004). The purposes were to
gather baseline data regarding nutrition choices and knowledge (NC,
NK), body image (BI), weight concerns (WC), and weight loss
attempts (WL) in Caucasian (C) and American Indian (AI) children;
and to identify differences by body mass index (BMI) class, sex, and
race. Methods: Children, 5-10 years (n=50, 24 males, 26 females;
64% AI, 36% C) completed a survey on NC, NK, BI, WC, and WL.
Variables included weight, stature, BMI, and BMI class: normal
weight (18.5-24.9 kg/m2), at risk for overweight (25.0-29.9 kg/m2),
or overweight (30.0 kg/m2) (Must et al., 1991). Data were analyzed
using SPSS 10.0 (MacIntosh). Results: BMI: 19.6±3.6 kg/m2; 54%
normal weight, 20% at risk for overweight, 26% overweight.
Significant differences by BMI class, sex and race occurred in NC,
NK, BI, and WL. Conclusions: Race- and sex-specific interventions
designed to change knowledge and behaviors related to body image,
weight, and nutrition are warranted. Those children classified as at
risk for overweight and overweight by BMI should be targeted to
reduce current and future health risk related to chronic disease.
(Funded by the Public Health Nursing Health Promotion/Disease
Prevention Project)
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Tracking of paediatric obesity: BMI, waist-circumference and
adiposity rebound as diagnostic tests for fatness in young
children
Nordine Lazaar1, Julien Aucouturier1, Sébastien Ratel1, Mélanie
Rance1, Martine Meyer2, Mario Bedu3, Pascale Duché1
1
Laboratory of Exercise Biology (BAPS), UFR STAPS, Blaise
Pascal University, Clermont–Ferrand, France; 2 Pediatric Service,
Hôtel Dieu, Clermont–Ferrand, France; 3 Laboratory of Exercise
Biology (BAPS), UFR Medicine, Auvergne University, Clermont–
Ferrand, France
Objective. The first aim of this study was to evaluate the accuracy of
body mass index (BMI) and waist-circumference (WC) as diagnostic
tests for detecting fatness in young children. The second purpose was to
relate the age of adiposity rebound (AR) to BMI changes in order to
check whether the age AR predicts the later fatness in children.
Methods. A cross-sectional analysis of 481 schoolchildren aged 6 to 10
years was used. Measurements of height, weight, WC, hip
circumference and body fat percentage (%BF) were obtained. From the
curves of the BMI evolution the age of AR was defined as the minimal
point at which the BMI is reached after 1 year of age.
Results. The prevalence of obesity was 18.5% and among the
population tested 24.1% of children have an early AR: 8.2% in
nonobese, 64.9% in overweight and 70.8% in obese children. All
anthropometric parameters were not significantly different between girls
and boys. BMI and WC were strongly correlated to %BF (r=0.81 and
r=0.79; P<0.001, respectively). Furthermore, WC was significantly
correlated with BMI (r=0.86; P<0.001). From of these relationships we
have proposed %BF and WC classifications that correspond to
published BMI guideline. The age of AR was independent of BMI value
at AR. In contrast, the early AR was inversely correlated to the later
BMI and %BF (r=-0.51 and r=-0.45; P<0.001, respectively).
Conclusions. Our results agree with previous studies showing that BMI
and WC are highly valid in detecting fatness in 6-10-y-old children.
Therefore, we can recommended to use in additional to BMI the WC,
early AR in boys and girls as well.

145

P-B-43
High stature related with obesity in mexican children.
Jáuregui Edtna, Lopez-Taylor Juan, Villegas Marisol, Jimenez Juan
Antonio.
Institute of physical activity and Health. Sciences applied. Health
Sciences University Center. University of Guadalajara. Mexico.
OBJETIVE: The purpose of the study was to examine the stature of
the obese and overweight children from the city of Guadalajara.
METHODS: Cross-sectional study of 937 children from 8 to 12
years were evaluated children from both sexes. We measured weight,
height and skinfolds (triceps, subscapular, suprailiac, abdominal and
calf) evaluated by standardized personal. We used the standard
definition for child overweight and obesity worldwide (International
survey) (Cole et al, 2000). Low, normal, high and very high stature
were defined using the standard deviation (SD) cut-offs. We
classified the stature as: Very high stature= more than 2 o 3 SD, high
stature more than one SD to 1.99 SD, normal stature= less than one
SD to one more SD, slightly short =from less one SD to less 1.99 SD,
very short =less than two SD. The National Center Health Statistics
charts were used. The analysis included correlational methods. Obese
and non obese were compared using independent samples t tests.
RESULTS: The 35.2% of the obese children were tall. 31.5%
slightly tall (between the 85th and 95th percentile), and 3.7% were
tall (more than 95th and 97th percentile). Normal population were
only 6.2% tall, and more than 27% had short stature significant
differences related with were found between the obese, the
overweight and normal children. There were a significant correlation
between stature and weight in obese children (r=0.82) and
overweight (r=0.93). CONCLUSIONS: The relationship between
high stature in this obese mexican children can be associated with
hormonal and early biological maturation as similar reports from
well-development countries.

P-B-42
Prevalence of the metabolic syndrome and physical activity level
in obese children
Nathalie Duvigneaud1, Katleen Hermans1, Peter Deriemaeker1, Eric
Vandenabeele1, Peter Clarys1, Jean De Schepper2
1
Faculty of physical education and physiotherapy, Vrije Universiteit
Brussel, Belgium,
2
Academisch Ziekenhuis, Pediatrics, Vrije Universiteit Brussel,
Belgium

P-B-44
Overweight and obese children : a population prone to a poor
bone state?
Rocher E1,2, Lemineur G3, Gadois C1, Chappard C1, Courteix D1,2,
Do-Huu JP3, Benhamou CL1,2.
1
EA 3895 “ Architecture du Tissu Osseux et Exercise Physique”,
Faculty of Sport Sciences, University of Orléans, France; 2Inserm
U658, Regional Hospital, Orléans, France; 3D3A Medical Systems,
Orléans, France.

Introduction The aim of the study was to investigate the relationship
between the metabolic syndrome (MS) and physical activity (PA) in
obese children.
Methods In total 116 boys and 157 girls, aged 4 to 15 years, were
included. Antropometric measures were: BMI and waist
circumference.. Blood pressure and blood biochemistry components
of the MS were measured. Hours of PA were estimated using a selfmade questionnaire.
Results Boys’ and girls’ mean age was 10,09 years (±2,9) and 9,93
years (±2,6) respectivily, with a BMI of P 97,5 and P 97,2. In total
99,1% of the boys and 98,0% of the girls were obese. Two boys and
12 girls had 3 or more positive components of the MS. The following
parameters were respectively above or beneath the MS cut off values
for the girls: high systolic blood pressure (17,4%), LDL- cholesterol
(43,0%) waist-circumference (28,4%). For the boys HDL-cholesterol
(10%), triglycerides (10,3%) high systolic blood pressure (14,3%).
The mean level of PA in boys was 2,8 h/week (± 2,2) and 2,6
h/week (± 2,4) in girls; 20,7% of the boys and 26,1% of the boys
was inactive. Some parameters of the MS correlated significantly
with PA: in boys, systolic (r=0,47, p<0,05) and diastolic (r=0,18,
p<0,05) blood pressure; in girls fasting glycemia (r=0,48, p<0,05)
and triglycerides (r=0,008, p<0,01).
Discussion Even in young overweight or obese children blood
parameters that predict cardiovascular health problems are present.
The low prevalence of MS is due the use of adult standards. The
relationship with PA remains unclear.

Introduction Studies about the effect of childhood obesity on bone
mass have yielded conflicting results. Confounding effects of
maturation and body composition were not always taken into
account. No study determined the relationship between childhood
obesity and trabecular bone microarchitecture, which is considered to
be relevant for explaining bone strength. Methods A group Obese
(O) composed of 11 overweight and obese prepubertal children (5
girls, 6 boys) and a group Control (C) composed of 15 children (8
girls, 7 boys), were enrolled in this study. Body composition, bone
mineral content (BMC) and bone mineral density (BMD) at wholebody, lumbar spine, total hip, femoral neck, trochanter and Ward’s
triangle, were determined by DXA. Texture analysis was performed
on calcaneus radiographs and expressed as Hmean. Bone age was
determined on radius radiographs. Daily calcium intake and physical
activity practice were assessed using validated questionnaires.
Results In absolute values, lumbar spine and total hip BMD and
whole-body BMC were higher in group O (p<0,05). Adjusted for
weight, whole-body BMD and whole-body, lumbar spine and total
hip BMC were smaller in group O (p<0,05). Hmean was
significantly lower in group O (p<0,001). Conclusions Overweight
and obese children are under-mineralized when results are adjusted
for weight. Lower Hmean in overweight and obese children reflected
a change in the trabecular bone microarchitecture organization.
These results suggest that overweight and obese children have
weaker bones. Exercise intervention could potentially improve bone
health in obese children.
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P-B-45
Half year follow up of an inpatient treatment program on body
weight and body fat in 26 patients with juvenile obesity
Knöpfli Bruno H, Radtke Thomas, Lehmann Marc, Bar-Or Oded
Alpine Children’s Hospital Davos, Switzerland
Background: In the last 2 decades an epidemic increase in the prevalence
and severity of juvenile obesity occurred. This is of major importance
because of the accompanied psychosocial and somatic co-morbidities. The
most promising therapeutic approach is multidisciplinary and includes
nutritional changes, enhanced physical activity and behavioral
modifications, which can be applied very well in an inpatient setting. The
present study evaluates a half-year follow up of an inpatient treatment
program from the Alpine Children’s Hospital on body weight and body fat.
Methods: 26 obese girls (n=12) and boys (n=14) were tested at the
beginning (IN) and the end of an inpatient program lasting 8 weeks (8W)
and again half a year later (6MFU = 6 month follow up). At the beginning
they were 13.6±2.4 years old with a body weight of 86.5±20.8 kg and a
body mass index of 33.1±5.4 kg/m2 (for all subjects age related percentile
>98), an absolute body fat mass of 39.4±11.1 kg, and a percent body fat of
47.2±4.4 %. The inpatient program was based on a multicomponent
treatment and education focusing on nutritional changes (individual and
group lessons at least 180 min/week; in quantitative and qualitative aspects;
1’600kcal diet/day), behavioral modifications and physical activity, in
which the participants took part in daily organized activities. In addition,
patients were encouraged to use active pursuits as part of their daily life in
the hospital. A major effort was done in planning for, and monitoring each
patient’s post-hospitalization program including the identification of a team
of health professionals located close to the patient’s home. This was done
in coordination with the referring health professional. We measured body
weight, height, absolute fat mass, and percent of fat mass using DEXA.
Results were analyzed by a one-way ANOVA with repeated measurements.
Results: Body weight significantly decreased throughout the inpatient
program from 86.5±20.8 to 75.0±18.3 kg (pIN-8W<0.001) and was
maintained during the outpatient period at 76.2±18.5 kg (pIN6MFU<0.001; p8W-6MFU=ns(0.67)). The same pattern occurred in
absolute body fat mass (IN 39.4±11.1, 8W 31.3±10.5, 6MFU 29.4±10.6 kg;
pIN-8W<0.001, pIN-6MFU<0.001 and p8W-6MFU=ns(0.13)). Since there
was no significant decrease in body fat mass during the outpatient period,
the percentage of body fat significantly decreased in both inpatient and
outpatient periods (IN 47.2±4.4, 8W 42.2±5.8, 6MFU 38.9±6.6 kg; pIN8W<0.001, pIN-6MFU<0.001 and p8W-6MFU<0.001). Conclusion: a
multidisciplinary inpatient program combined with a comprehensive
outpatient program is a successful method with a strong long-term
therapeutic effect on body weight, absolute fat mass, and especially percent
body fat.
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Half year follow up of an inpatient treatment program on
aerobic fitness in 26 patients with juvenile obesity
Radtke Thomas, Knöpfli Bruno H, Lehmann Marc, Bar-Or Oded
Alpine Children’s Hospital Davos, Switzerland
Background: In most patients with juvenile obesity limitations in aerobic
fitness occur, especially if the overweight exceeds the age related 98th
percentile. Such deconditioning leads to restrictions in the career prospect
or even to physical disability. Sometimes daily physical activity cannot be
performed. Specific therapeutic exercise is needed to treat those patients.
The present study evaluates a half-year follow up of an inpatient treatment
program from the Alpine Children’s Hospital on aerobic fitness. Methods:
26 obese girls (n=12) and boys (n=14) were tested at the beginning (IN)
and the end of an inpatient program lasting 8 weeks (8W) and again half a
year later (6MFU = 6 month follow up). They were 13.6±2.4 years old with
a body weight of 86.5±20.8 kg and a body mass index of 33.1±5.4 kg/m2
(for all subjects age related percentile >98). The inpatient program was
based on a multicomponent treatment and education focusing on nutritional
changes, behavioral modifications and physical activity (at least 45
min/day; 50-75% of maximal heart rate; in swimming, walking, hiking,
jogging, skiing, and ball games), in which the participants took part in daily
organized activities. In addition, patients were encouraged to use active
pursuits as part of their daily life in the hospital. A major effort was done in
planning for, and monitoring each patient’s post-hospitalization program
including the identification of a team of health professionals located close
to the patient’s home. This was done in coordination with the referring
health professional. Maximal aerobic power tests were performed on a
cycle ergometer. The study was analyzed, using a one-way ANOVA with
repeated measurements. Results: Absolute and relative peak mechanical
power significantly increased throughout the inpatient program from
169±40 to 199±49 Watt and 2.00±0.40 to 2.69±0.47 Watt/kg, respectively
(pIN-8W=0.004 and <0.001). This increase lasted for the outpatient period:
213±39 Watt and 2.77±0.18 Watt/kg, respectively (pIN-6MFU<0.001 and
<0.001). Although there was no significant increase during the outpatient
period, the improvement was still going on. A similar pattern occurred in
VO2max per body weight (IN 26.8±5.6, 8W 32.6±4.8, 6MFU 34.0±5.3
ml/min/kg; pIN-8W<0.001 and pIN-6MFU<0.001), absolute VO2max (IN
2278±560, 8W 2398±509, 6MFU 2585±370 l/min; pIN-6MFU=0.002), as well
as VO2max percent predicted (IN 57.2±12.0, 8W 69.2±9.7, 6MFU
69.5±10.9 %predicted; pIN-8W<0.001 and pIN-6MFU<0.001). Conclusion: A
specific therapeutic exercise as a component of a multidisciplinary inpatient
program and a comprehensive follow-up outpatient program is a successful
method to improve a clinically relevant aerobic deconditioning to an almost
normal fitness.

P-B-47
Half year follow up of an inpatient program on quality of life in
26 patients with juvenile obesity
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Background: Ouality of life (QoL) is one of the most impaired comorbidities in patients with juvenile obesity. There are no data how it can
be treated. The present study evaluates a half year follow up of an inpatient
program from the Alpine Children’s Hospital on QoL. Methods: 26 obese
girls (n=12) and boys (n=14) were tested at the beginning (IN) and the end
of an inpatient program lasting 8 weeks (8W) and again half a year later
(6MFU = 6 month follow up). They were 13.6±2.4 years old with a body
weight of 86.5±20.8 kg and a body mass index of 33.1±5.4 kg/m2 (for all
subjects age related percentile >98). The inpatient program was based on a
multicomponent treatment and education focusing on nutritional changes,
behavioral modifications and physical activity, in which the participants
took part in daily organized activities. In addition, patients were
encouraged to use active pursuits as part of their daily life in the hospital. A
major effort was done in planning for, and monitoring each patient’s posthospitalization program including the identification of a team of health
professionals located close to the patient’s home. This was done in
coordination with the referring health professional. To measure QoL a
standardized questionnaire was used (Radtke et al. 2004). The study was
analyzed, using a one-way ANOVA with repeated measurements. Results:
Total QoL including body contentment (BC) significantly increased
throughout the inpatient program from 58.3±9.6 to 68.8±12.7 %predicted
(pIN-8W<0.001). This increase lasted during the outpatient period to
72.9±13.7 %predicted (pIN-6MFU<0.001 and p8W-6MFU=0.039). A similar
pattern occurred in total QoL without BC (IN 60.4±10.2, 8W 70.8±12.3,
6MFU 73.8±14.2 %predicted; pIN-8W<0.001, pIN-6MFU<0.001 and p8W6MFU=ns(0.11)), physical activities (IN 62.7±16.4, 8W 81.8±15.5, 6MFU
78.7±15.5 %predicted; pIN-8W<0.001 and pIN-6MFU<0.001), in BC (IN
60.1±11.9, 8W 74.9±13.3, 6MFU 80.0±11.4 %predicted; pIN-8W<0.001, pIN6MFU<0.001 and p8W-6MFU=ns(0.06)), body perception (IN 34.1±19.5, 8W
48.8±23.8, 6MFU 56.7±23.0 %predicted; pIN-8W=0.013, pIN-6MFU<0.001 and
p8W-6MFU=ns(0.14)), body image (IN 16.4±17.3, 8W 33.4±29.4, 6MFU
pIN-6MFU<0.001
and
p8W44.8±28.1
%predicted;
pIN-8W=0.010,
6MFU=ns(0.07)), as well as peak in mental-emotional well being (IN
56.8±15.4, 8W 67.5±16.1, 6MFU 72.2±18.2 %predicted; pIN-8W=0.004, pIN6MFU<0.001 and p8W-6MFU=ns(0.09)). Social environment significantly
increased throughout the in- and outpatient period (IN 72.3±16.6, 8W
81.4±19.4, 6MFU 85.5±19.6 %predicted; pIN-6MFU=0.009). No significance
was seen in physical efficiency (IN 77.7±15.0, 8W 83.8±17.0, 6MFU
84.2±10.6 %predicted), as well as in health sensation (IN 84.4±16.1, 8W
81.4±19.4, 6MFU 85.5±19.6 %predicted). Even if there was only a
significant increase in QoL including BC during the outpatient period, in all
other variables there was an absolute improvement. Conclusion: a
multidisciplinary inpatient program combined with a comprehensive
outpatient program is a successful method to improve QoL with a longterm effect.
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The impact of a 12-week structured physical activity program
(Kids in Action) on obese/overweight children and youth 5-17
years of age.
Sharratt, M., Evans, S., Cramp, C, Huff, A., and Van Zoost, L.
University of Waterloo and Grand River Hospital, Waterloo,Canada.
Childhood obesity has reached epidemic proportions and, if
unchecked, the cardiovascular and metabolic consequences of
atherosclerosis and Type 2 diabetes are almost inevitable. The
purpose of this pilot project was to assess the physical and
physiological responses of obese and overweight children and youth
to a 12-week systematic physical activity program. The 14 older
children/youth (11-17 years) and 16 younger children (5-10 years)
participated in the activity program on separate nights. Each person
was given a pedometer to wear during the week and polar heart
monitors were added for each activity session. The body mass index
(BMI) of the older group averaged 34.8 while that of the younger
group was 27.3. BMI was not changed substantially (-2.4) for the
whole group while waist circumference increased on average 1.2 cm.
(p>.05). Over the 12 weeks, the average number of steps for each
workout increased by 638 (p<.05). Self-esteem values increased in
75% of the total group and this was reflected in improved body
coordination and intensity of exercise. The average number of daily
steps was higher (9753) in the younger overweight group than in the
older group (8371) who were primarily obese (p<.05). These values
are considerably lower than Canadian and other international data for
these age groups. During the activity sessions, it was not uncommon
for peak heart rates to reach 195 bpm. These very heavy children
and youth responded positively to vigorous fun-based physical
activity with improved self-esteem and enhanced body coordination.

