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415. Assessment of physical activity, exercise,
muscle function and clinical characteristics as
outcomes in physiotherapy and rehabilitation

P4144
Adequate physical activity in students with and without asthma
Eirini Grammatopoulou1,2 , Emmanouil Skordilis2 , Afroditi Evangelodimou1,
Solon Karapanagiotis1, Michalis Spanos1, Aikaterini Haniotou3,
Konstantinos Bartziokas3, Nektarios Stavrou. 1Physical Therapy, Technological
and Educational Institution, Athens, Greece; 2Physical Education and Sports
Science, National and Kapodistrian University, Athens, Greece; 3Respiratory
Medicine, General Hospital of “Amalia Fleming”, Athens, Greece

Background: Early youth is decisive for the adoption of opinions concerning the
physical activity which contributes to the decrease of death risk due to chronic
diseases.
Aim: To examine differences in physical activities in young students with and
without asthma.
Method: 578 Physical therapy students in Athens, Greece, aged 18-30 (± 2.07)
participated in the study. Adequate physical activity was assessed according the
guidelines of the American Cardiology Association and the American College of
Sports Medicine (yes-no). Differences in physical activity between students with
and without asthma were examined through χ2.
Results: Only the 4.3% of the total sample reported diagnosed asthma. Adequate
physical activity was stated by 40% of students with asthma and by 55.3% of
students without asthma. No significant differences were found in physical activity
between the two groups (p=0.132). Students with asthma didn’t differ in physical
activity regarding gender, BMI, sleep duration, alcohol consumption, income, and
health-belief (p>0.05), while they differed as for smoking (p=0.018). Students
without asthma didn’t differ (p>0.05) in physical activity with regard to BMI,
sleep duration, alcohol consumption smoking, income, and their health-belief,
while they revealed differences as for sex (p<0.001).
Conclusion: The results of the present study in one hand are encouraging because
students with asthma were as active as those without asthma, but in the other hand
they are disappointing because both groups didn’t met American guidelines for
the adequate physical activity that have shown to contribute to chronic illnesses
prevention.

P4145
Cardiorespiratory fitness, pulmonary function and C-reactive protein levels
in adults with diabetes
Cristina Oliveira Francisco1, Aparecida Maria Catai1, Silvia C.G. Moura1,
Sérgio L.B. Lopes2, Adriano M. Del Vale2, Angela M.O. Leal2. 1Physiotherapy,
Federal University of Sao Carlos, SP, Brazil; 2Medicine, Federal University of
Sao Carlos, SP, Brazil

Background/Aim: Diabetes Mellitus (DM) is associated with impairment of car-
diorespiratory fitness and pulmonary function; increasing evidences have suggested
that comorbidities and systemic inflammation may be involved. The objective of
this study was evaluate changes in metabolic variables, C-reactive protein (CRP)
levels, cardiorespiratory fitness and pulmonary function in DM patients compared
with healthy subjects.
Methods: 19 men with diabetes (49±2 years) and 19 healthy control subjects
(51±1 years) were studied. All subjects performed a spirometry and an incremental
cardiopulmonary exercise test on a cycloergometer with electromagnetic breaking
(workload increases, range 13-22W/min). Cardiopulmonary data were continu-
ously collected with a metabolic unit. Heart rate (HR) was continuously monitored.
Results: See table 1.

Table 1. Lung function, physical capacity parameters and CRP levels

Control (n=19) DM (n=19) P-values

CRP (mg/L) 0.66±0.15 0.88±0.21 NS
HbA1c (%) 5.73±0.01 8.39±0.36 <0.001
FVC (% pred) 101.0±2.1 103.4±3.0 NS
FEV1 (% pred) 99.3±2.5 103.9±3.0 NS
FEV1/FVC 80.4±1.2 82.2±0.9 NS
FEF 25-75% (% pred) 100.6±6.6 115.6±5.8 NS
PEF (% pred) 94.7±5.0 89.9±3.5 NS
Peak HR (beats/min) 149±3 139±2 0.009
Work load (Watts) 158±5 135±6 0.005
RER 1.08±0.02 1.14±0.03 0.044
VO2peak (ml/kg/min) 24.17±0.7 18.91±0.7 <0.001
VO2AT (ml/kg/min) 14.11±0.8 12.17±2.5 0.044

Means±SE. Student t test (p< 0.05).

Conclusion: The cardiorespiratory fitness is reduced in patients with diabetes but
the spirometric values are preserved, and the CRP did not differ of the control
subjects.

Financial support: Capes, FAPESP.

P4146
Respiratory function, functional capacity, and physical activity in patients
with scleroderma
Naciye Vardar-Yagli1, Melda Saglam1, Ebru Calik1, Hulya Arikan1,
Deniz Inal-Ince1, Sema Savci2, Ozge Ozalp1, Ali Akdogan3,
Mehmet Yokusoglu4. 1Department of Physiotherapy and Rehabilitation,
Hacettepe University, Faculty of Health Sciences, Ankara, Turkey; 2School of
Physiotherapy and Rehabilitation, Dokuz Eylul University, Ankara, Turkey;
3Department of Internal Medicine, Rheumatology Unit, Hacettepe University,
Faculty of Medicine, Ankara, Turkey; 4Department of Cardiology, Gulhane
Military Medical Academy, Ankara, Turkey

Aim: Scleroderma is a chronic multisystem disease of unknown origin, charac-
terized by fibrosis on the connective tissue of skin and internal organs. Because
of pulmonary involvement, patients’ exercise tolerance is poor and functional
capacity is impaired. The purpose of this study was to compare lung function,
functional capacity, and physical activity, between patients with scleroderma and
healthy controls.
Materials and methods: Ten scleroderma patients (9F, 1M, 53.3±9.4 years) and
ten healthy controls (8F, 2M, 45.5±12.6 years) participated in the study. Pulmonary
function test was performed using spirometry. Functional capacity was evaluated
using six-minute walk test (6MWT). Heart rate, oxygen saturation, dyspnea and
fatigue perception using modified Borg Scale was recorded before and after the
test. Subject’s physical activity level was assessed using the International Physical
Activity Questionnaire (IPAQ).
Results: All scleroderma patients involved in this study had interstitial lung in-
volvement. The FEV1, FEF25-75%, and 6MWT distance were significantly, lower
in patients with scleroderma (p<0.05). The %6MWT distance of the patients was
64.5±23.2%. Oxygen desaturation, dyspnea and fatigue perception at the end of
6MWT were significantly higher in patients with scleroderma as compared with
the healthy controls (p<0.05). The IPAQ moderate physical activity score and
IPAQ total score were significantly lower in patients with scleroderma (p<0.05).
Conclusions: Lung function, functional exercise capacity, and physical activity
level is adversely affected in patients with scleroderma. Exercise training programs
may be useful in scleroderma patients.

P4147
Effects of exacerbation risk on symptoms and clinical characteristics in
patients with bronchiectasis
Ozge Ozalp1, Deniz Inal-Ince1, Ebru Calik1, Naciye Vardar-Yagli1 ,
Melda Saglam1, Sema Savci2, Hulya Arikan1, Meral Bosnak-Guclu3,
Lutfi Coplu4. 1Physiotherapy and Rehabilitation, Hacettepe University, Faculty
of Health Sciences, Ankara, Turkey; 2School of Physical Therapy and
Rehabilitation, Dokuz Eylul University, Izmir, Turkey; 3Physiotherapy and
Rehabilitation, Gazi University, Faculty of Health Sciences, Ankara, Turkey;
4Chest Medicine, Hacettepe University, Faculty of Medicine, Ankara, Turkey

Aim: Exacerbations may deteriorate symptoms and clinical features in patients
with bronchiectasis. The purpose of this study was to investigate effects of exacer-
bation risk on muscle strength, exercise capacity, dyspnea, fatigue, and quality of
life in patients with bronchiectasis.
Methods: Fifteen low risk patients (0 exacerbation per year) and 15 high risk
patients (≥1 exacerbations per year) participated in this study. Lung function,
quadriceps muscle strength (hand held dynamometer), dyspnea (modified Medical
Research Council dyspnea scale, MRC), fatigue (Fatigue Severity Scale, FSS),
exercise capacity (six-minute walk test, 6MWT), and cough specific (Leicester
Cough Questionnaire, LCQ) and general (Nottingham Health Profile, NHP) were
determined.
Results: No significant difference was found in lung function between the groups
(p>0.05). Number of females was significantly higher in high risk group as com-
pared to low risk group (p<0.05). Quadriceps muscle strength, 6MWT distance,
and LCQ physical score were significantly lower; and MRC, FSS score, and
NHP energy, emotional reactions, pain, physical mobility, and total scores were
significantly higher in high risk bronchiectasis patients than those of low risk
patients (p<0.05).
Conclusion: High risk of having exacerbations adversely effects quadriceps
strength; exercise capacity, dyspnea and fatigue perception, and cough specific and
general health in patients with bronchiectasis. Number of exacerbations in the pre-
vious year may be a determinant of characteristics and function in bronchiectasis.
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P4148
Comparison of functional capacity, muscle strength, body composition in
patients with cystic fibrosis, non-cystic bronchiectasis and healthy controls
Meral Bosnak-Guclu1, Melda Saglam2, Zeynep Aribas1, Sema Savci3,
Deniz Inal-Ince2, Hulya Arikan2, Ebru Yalcin4, Ugur Ozcelik4. 1Department of
Physiotherapy and Rehabilitation, Gazi University, Faculty of Health Sciences,
Ankara, Turkey; 2Department of Physiotherapy and Rehabilitation, Hacettepe
University, Faculty of Health Sciences, Ankara, Turkey; 3School of Physiotherapy
and Rehabilitation, Dokuz Eylül University, Izmir, Turkey; 4Department of
Pediatric Pulmonology, Hacettepe University, Ihsan Dogramaci Children’s
Hospital, Ankara, Turkey

Aim: We aimed to compare functional capacity, respiratory and peripheral mus-
cle strength, and body composition in patients with cystic fibrosis, non-cystic
bronchiectasis and healthy controls.
Methods: 43 with bronchiectasis, 36 patients with cystic fibrosis, and 35 age-sex
matched controls were included. Body composition was evaluated using bioelec-
trical impedance analysis. Pulmonary function test was performed. Respiratory
muscle strength (MIP and MEP) was evaluated using a mouth pressure device,
quadriceps muscle strength using a dynamometer, functional capacity using six-
minute walk test (6MWT).
Results: The weight, height, body mass index (BMI), and fat free mass, pulmonary
functions, MIP and MEP, quadriceps muscle strength, 6MWT distance, were sig-
nificantly lower in patients with bronchiectasis and cystic fibrosis compared with
healthy controls (p<0.05). 24 patients (56%) with bronchiectasis, 23 (64%) patients
with cystic fibrosis had malnutrition. 12 (28%) bronchiectasis, 16 (44%) cystic
fibrosis patients’ MIP were weaker than 95%CI (80-150 cmH2O) of the controls.
8 (19%) bronchiectasis, 8 (22%) cystic fibrosis patients’ 6MWT distance were
shorter than 95%CI (576-871 m) of the controls. 9 (21%) bronchiectasis, 7 (19%)
cystic fibrosis patients’ quadriceps muscle were weaker than 95%CI (160-500 N)
of the controls.
Conclusion: Body composition, pulmonary function, respiratory and peripheral
muscle strength and functional capacity are impaired in bronchiectasis and cystic fi-
brosis patients. Malnutrition may lead these impairments. Pulmonary rehabilitation
programs should be adjusted to improve these outcomes.

P4149
Peripheral and respiratory muscle strength in pulmonary artery
hypertension
Melda Saglam1, Naciye Vardar-Yagli1, Ebru Calik1, Hulya Arikan1,
Sema Savci2, Deniz Inal-Ince1, Ozge Ozalp1, Ali Akdogan2,
Mehmet Yokusoglu2, Lale Tokgozoglu2. 1Department of Physiotherapy and
Rehabilitation, Hacettepe University, Faculty of Health Sciences, Ankara, Turkey;
2School of Physiotherapy and Rehabilitation, Dokuz Eylul University, Izmir,
Turkey; 3Department of Internal Medicine, Rheumatology Unit, Hacettepe
University, Faculty of Medicine, Ankara, Turkey; 4Department of Cardiology,
Gulhane Military Medical Academy, Ankara, Turkey; 5Department of Cardiology,
Hacettepe University, Faculty of Medicine, Ankara, Turkey

Background and aim: Pulmonary arterial hypertension (PAH) is a rare pulmonary
vascular disease characterized by increased pulmonary arterial pressure. The PAH
patients experience dyspnea and fatigue limiting performance in activities of daily
life. The aim of this study was to compare lung function, respiratory muscle
strength, and peripheral muscle strength between patients with PAH and healthy
subjects.
Materials and methods: Seventeen patients with PAH (4 M, 13 F) and fifteen
age-matched healthy controls (7 M, 8 F) participated in this study. Pulmonary
function test was performed using spirometry. Respiratory muscle strength was
measured using a mouth pressure device. Lower and upper peripheral muscle
strength was measured from quadriceps femoris, shoulder abductors a hand held
dynamometer, and hand grip was recorded.
Results: The mean pulmonary arterial pressure was 63.57±31.77 mmHg. In PAH
patients, maximal inspiratory pressure was significantly correlated with mean
pulmonary arterial pressure (r=-0.67, p<0.05). The mean maximal inspiratory
(p<0.0001) and expiratory muscle pressures (p=0.001) of patients with PAH
were significantly lower than those of healthy controls. Quadriceps muscle force
(p=0.05), shoulder abduction force (p<0.0001), and hand grip force (p=0.018)
were significantly lower in patients with PAH as compared with healthy controls.
Conclusions: High pulmonary arterial pressure results in reduced peripheral, in-
spiratory and expiratory muscle strength. Effects of respiratory and peripheral
muscle training in patients with PAH needs further investigation.

P4150
Comparison of exercise capacity, pulmonary functions, respiratory and
peripheral muscle strength between patients with idiopathic pulmonary
arterial hypertension and Eisenmenger syndrome
Rengin Demir1, Hulya Nilgun Gurses1, Semiramis Ozyilmaz1,
Serdar Kucukoglu2. 1Dept. of Cardiopulmonary Rehabilitation, 2Deptt. of
Cardiology, Istanbul University, Institute of Cardiology, Istanbul, Turkey

This study was designed to compare exercise capacity, pulmonary functions, respi-
ratory and peripheral muscle strength between patients with idiopathic pulmonary
arterial hypertension (IPAH) and Eisenmenger syndrome.Thirty-three patients with

PAH of either IPAH (mean age 45.31; 12 female and 4 male) or Eisenmenger
syndrome (mean age 38.41;10 female and 7 male) were studied. Exercise capacity
was determined by using six minute walk test. Also pulmonary functions, respira-
tory muscle strength (maximal inspiratory (MIP) and maximal expiratory (MEP)
pressure) and handgrip strength were measured. Unpaired-t, Mann-Whitney and
Fisher’s exact tests have been used for the statistical analysis of the data. There
were no significant differences in exercise capacity, respiratory and peripheral
muscle strength between the two groups. FVC% (p=0.0025), FEV1% (p=0.01) and
PEF% (p=0.02) of patients with Eisenmenger syndrome were significantly lower
than those of patients with IPAH. In conclusion; exercise capacity, respiratory and
peripheral muscle strength were similar for patients with Eisenmenger syndrome
compared to those IPAH. In addition, the present study provides evidence that pul-
monary functions are reduced in patients with Eisenmenger syndrome compared
with IPAH.

P4151
Associations between measurements of health related quality of life (HRQoL)
and physical activity (PA) in patients with interstitial lung disease (ILD)
Veronica Barbier1, Silvia Perez-Bogerd1, Miek Hornikx1,2 , Daniel Langer1,2,
Chris Burtin1,2, Hans Vanremoortel1,2 , Heleen Demeyer1,2 , Marc Decramer1,
Wim Janssens1, Wim Wuyts1, Thierry Troosters1,2. 1Pulmonary Rehabilitation
and Respiratory Division, UZ Gasthuisberg, Leuven, Belgium; 2Faculty of
Kinesiology and Rehabilitation Sciences, Katholieke Universiteit Leuven, Belgium

Purpose: PA is not well studied in patients with ILD. It is unknown to what extent
PA relates to HRQoL in these patients. The aim of this study was to investigate
associations between HRQoL and PA.
Methods: We studied 54 patients with ILD (Age: 64m11 years; FVC: 81m23%;
DLCO: 45±13%). HRQoL was assessed by the Chronic Respiratory Disease Ques-
tionnaire (CRDQ) and the Saint Georges Respiratory Questionnaire (SGRQ). The
SenseWear Armband was used to assess PA. Mean steps (STEPS) and moderate
intense activity (MOD PA) were calculated over 7 consecutive days.
Results: Baseline characteristics are presented in Table 1.

Table 1. Baseline characteristics

MRC 2.7±0.9
6MWD (Meter) 482±112
SGRQ (Total) 40.9±15.2
CRDQ (Total) 86.0±16.7
STEPS (N/Day) 6255±3343
MOD PA (Min/Day) 24±38

Mean±SD.

Spearman Correlation Coefficients were used to examine relationships between
HRQoL questionnaires and PA (Table 2). The SGRQ and CRDQ correlated mod-
estly to each other (r=-0.57; p<0.0001). No strong correlations were found between
HRQoL and relevant subdomains scores and measures of PA.

Table 2: Spearman Correlation Coefficients

STEPS (N/Day) MOD PA (Min/Day)

SGRQ (Total) r=-0.18; p=0.20 r=-0.25; p=0.08
SGRQ (Activity) r=-0.20; p=0.16 r=-0.11; p=0.46
CRDQ (Total) r=0.07; p=0.62 r=0.17; p=0.25
CRDQ (Dyspnea) r=-0.17; p=0.22 r=0.03; p=0.82
CRDQ (Fatique) r=0.21; p=0.14 r=0.08; p=0.58

Conclusion: The SGRQ and CRDQ are measuring similar concepts but HRQoL
is unrelated to PA levels in patients with ILD.

P4152
Thoracoabdominal dyssynchrony and it relationship with muscle strength in
patients with COPD: Preliminary results
Renata Basso1, Camila Pantoni2, Eloisa Regueiro1, Audrey Borghi-Silva2,
Mauricio Jamami1, Valéria Pires Di Lorenzo1, Dirceu Costa1,3.
1Physiotherapy-Postgraduate Programme in Physiotherapy/Laboratory of
Respiratory Physiotherapy, Universidade Federal de Sao Carlos - UFSCar, Sao
Carlos, SP, Brazil; 2Physiotherapy-Postgraduate Programme in
Physiotherapy/Laboratory of Cardiovascular Physiotherapy, Universidade
Federal de Sao Carlos - UFSCar, Sao Carlos, SP, Brazil;
3Physiotherapy-Postgraduate Programme in Rehabilitation Sciences,
Universidade Nove de Julho, Sao Paulo, SP, Brazil

Background: Upper limbs (UL) exercises can generate thoracoabdominal dyssyn-
chrony (TD), which increase the dyspnea in patients with COPD. However, it is
unknown the influence of posture and inspiratory muscle strength (IMS) in TD.
Aim: To verify the TD in rest and UL exercises comparing sitting and standing
posture and IMS.
Methods: Fifteen patients with COPD (FEV1 47±16%pred, age 66±9, MIP
58±21cmH2O) performed flexion-extension exercises at the shoulder (1), above
the shoulder (2) and horizontal abduction-adduction (3) in sitting and standing
postures. The respiratory inductive plethysmography was performed (LifeShirt)
and the Borg scale was reported. The PhRIB (Phase Relation during Inspiration),
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PhREB (during Expiration), PhRTB (Entire Breath) and PhAng (Phase Angle)
were analysed (repeated measures test). In addition, patients were divided in two
groups (MIP above and below 60%pred) (one-way ANOVA).
Results: The TD increased during exercises. There was a significant increase of
the variables (p<0.05) during exercise situation compared to rest in both studied
postures, without differences between them. The group with MIP below 60%pred
showed higher dyssynchrony in exercise 1 in sitting, and exercise 3 in standing.
There was no difference in dyspnea in both groups. Table 1 summarizes the results.

PhRiB PhREB PhRTB PhAng

Sitting rest vs sitting 1 1, 2 1, 2
Standing rest vs standing 1, 2, 3 1, 2, 3 1, 2, 3 3
p-value 0.00 0.00 0.00 0.00

Conclusion: These preliminary results suggest that upper limb exercises cause
TD independent of the postures adopted. In additional, the results suggest that the
inspiratory muscle weakness seems get worse the dyssynchrony.
RB is a fellow of CAPES.

P4153
Correlation between daily physical activity using a compact accelerometer
and clinical parameters in patients with COPD
Masayuki Nakayama1,2, Masashi Bando1, Toshie Sekine3, Takaaki Kikuchi4,
Naoko Mato1, Hideaki Yamasawa1, Koichi Itoh2, Yukihiko Sugiyama1.
1Division of Pulmonary Medicine, Departmet of Internal Medicine, Jichi Medical
University, Shimotsuke, Tochigi, Japan; 2Department of Internal Medicine,
Hitachiomiya Saiseikai Hospital, Hitachiomiya, Ibaraki, Japan; 3Rehabilitation
Center, Jichi Medical University, Shimotsuke, Tochigi, Japan; 4Rehabilitation
Center, Hitachiomiya Saiseikai Hospital, Hitachiomiya, Ibaraki, Japan

Background: Physical activity (PA) monitoring is becoming increasingly impor-
tant in patients with COPD. However, the correlation between clinical parameters
in COPD and PA has not yet been well studied.
Objective: To evaluate the correlation between PA using a compact accelerometer
and clinical parameters in patients with COPD.
Methods: We studied daily physical activity in 30 stable COPD patients (29 males;
72.1±9.5 years of age; %FEV1 54.8±23.3%; GOLD classification I – 5 patients,
II – 11, III – 7, IV – 7; BMI 21.8±3.2 kg/m2) using a single-axis accelerometer
(Lifecorder, Suzuken, Japan) for 1 month. Five PA measures were monitored:
total energy expenditure (kcal/day), number of steps per day, walking distance
(meters/day), and the time spent performing PA (minutes/day) at light (below 3
metabolic equivalent values [METs]) and moderate (3–6 METs) intensities.
Clinical parameters included age, BMI, MRC scale, %FEV1, six minute walk test
(6MWT; distance, oxygen saturation (SpO2), heart rate, dyspnea and leg fatigue
on Borg scale), and nutritional conditions (serum pre-albumin, transferrin, and
retinol-binding protein [RBP]).
Results: Significant differences (p<0.05) were observed between GOLD classi-
fications for age, BMI, MRC scale, serum pre-albumin, RBP, 6MWT distance,
and minimal SpO2 during the 6MWT. However, no significant differences were
observed for Borg scale. Most clinical parameters were correlated significantly
with at least 1 PA measure. Notably, Borg scale and MRC scale were correlated
with 4 and 3 items, respectively.
Conclusion: Borg scale, although not significantly different among GOLD classi-
fications, and MRC scale were strongly correlated with PA.

P4154
What is the relationship between inspiratory capacity and different measures
of exercise capacity in patients with COPD?
Leila Donária1, Rafael Mesquita1,2, Camila Monteiro Mazzarin1, Isabel Cristina
Hilzert Genz1, Vanessa Suziane Probst1,2 , Nidia Aparecida Hernandes1,2,
Fábio Pitta1. 1Laboratório de Pesquisa em Fisioterapia Pulmonar -
Departamento de Fisioterapia, Universidade Estadual de Londrina, PR, Brazil;
2Centro de Pesquisa em Ciências da Saúde - Departamento de Fisioterapia,
Universidade Norte do Paraná, Londrina, PR, Brazil

Background: Inspiratory capacity (IC) is an indirect measure of pulmonary hy-
perinflation in patients with chronic obstructive pulmonary disease (COPD), and
may be a limiting factor to exercise capacity in this population. However, the
relationship of IC with exercise capacity still needs to be better explored.
Objective: To investigate the relationship between inspiratory capacity and differ-
ent measures of exercise capacity in subjects with COPD.
Methods: Thirty patients with COPD (16 men, 66±8 years, forced expiratory
volume in the first second [FEV1] 40±14% pred) were studied. Inspiratory ca-
pacity was assessed by post-bronchodilator spirometry, whereas exercise capacity
was assessed by the following three tests: six-minute walking test (6MWT), incre-
mental symptom-limited cycle ergometry test (ISL) and constant work rate cycle
ergometry test (CWR), all tests performed according to international guidelines.
Results: In the 6MWT, IC (in liters) explained 18% (p=0.02) of the distance
walked, whereas in the ISL it explained 23% (p=0.008) of maximum work load
and 19% (p=0.02) of heart rate reached at the end of the test. In the CWR, IC
showed only a simple negative correlation with oxygen saturation at the end of the
test (r=-0.48).

Conclusion: The inspiratory capacity significantly contributes, albeit modestly,
to some key variables of exercise capacity tests. This indicates that a greater
ventilatory reserve may be related to better physical fitness, and hence to a lower
chance of hyperinflation.

P4155
Maximum voluntary ventilation is a better correlate of energy expenditure
during simple activities of daily living than measures of airflow obstruction or
respiratory muscle strength in patients with COPD
Vinícius Cavalheri1,2, Kylie Hill2,3 , Leila Donária1, Carlos Augusto Camillo1,
Fabio Pitta1. 1Laboratório de Pesquisa em Fisioterapia Pulmonar (LFIP),
Department of Physiotherapy, Universidade Estadual de Londrina (UEL),
Londrina, PR, Brazil; 2School of Physiotherapy and Curtin Health Innovation
Research Institute, Curtin University, Perth, WA, Australia; 3Lung Institute of
Western Australia, University of Western Australia, Perth, WA, Australia

Background: In patients with chronic obstructive pulmonary disease (COPD),
the relationship between energy expenditure (EE) and measures of lung function
has attracted attention. Weak to moderate associations were demonstrated between
daily EE and measures of respiratory muscle strength, maximal voluntary ventila-
tion (MVV), inspiratory capacity (IC) and forced expiratory volume in one second
(FEV1) in patients with moderate to severe disease. However, as this earlier work
measured EE over a 12-hour period, it is unclear to what extent the EE elicited
during individual and simple activities of daily living were associated with these
measures of lung function.
Objective: To explore the extent to which energy expenditure (EE) elicited during
individual and simple activities of daily living is associated with different measures
of lung function in patients with COPD.
Methods: Thirty-six patients (20 males; FEV1 48±15%predicted; body mass
index 25.7±8 kg ·m-2) underwent assessment of lung function followed by mea-
sures of indirect calorimetry whilst performing five simple activities of daily living
(modified from the Glittre-test).
Results: MVV was the only parameter of lung function associated with EE elicited
during each activity of daily living as well as with the total EE over the 5 tasks
(0.39<r<0.54, p<0.05).
Conclusion: These data highlight the limited extent to which traditional measures
of lung function, such as the FEV1, are related to the functional performance of
patients with COPD, and confirm the role of MVV as a correlate of functionality
in this population.

P4156
Sensation of leg effort at rest is related to lower peripheral muscle strength in
patients with COPD
Glenn Leemans1,2,3, Kris M.H. Ides2,3, Lieve De Backer1,2, Hilde Vaerenberg2,
Kevin De Soomer2, Dirk Vissers2,3, Wilfried De Backer1,2. 1Faculty of Medicine
and Health Sciences, University of Antwerp, Wilrijk, Antwerp, Belgium;
2Respiratory Medicine, University Hospital Antwerp, Edegem, Antwerp, Belgium;
3Department of Health Sciences, Artesis University College Antwerp, Merksem,
Antwerp, Belgium

Introduction: Sensation of leg effort (SLE) is known as a limiting factor in
exercise capacity during a maximal exercise test in patients with COPD. The Borg
scale scores this discomfort of the peripheral muscles before and during an exercise
test. A high score in a maximal exercise test is known to correlate with lower
skeletal muscle strength. However some patients experiencesome SLE l already at
rest before the exercise test and other do not.
Objective: To evaluate if SLE at rest before exercise also could be related to
peripheral muscle strength.
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Methods: Data of 26 patients in a pulmonary rehabilitation program was anal-
ysed. The Borg scale SLE before the maximal incremental exercise test. Isometric
quadriceps force was assessed by a computerized dynamometer during a voluntary
maximal isometric contraction with the hip at 90° and the knee at 60° flexion. The
highest value was taken.
Results: SLEis light to moderate inversely correlated with isometric quadriceps
force which is expressed as the percentage of strength compared to that of a healthy
individual (Pearson r=0.408; p=0.039).
Conclusions: Lower quadriceps force seems to relate to higher leg effort compared
to those patients who do not experience any leg discomfort at all. However due
to the great range in quadriceps force, it is necessary to objectively measure
quadriceps force to have a good clinical impression of patient’s peripheral muscle
strength.

P4157
Measurement of quadriceps strength in patients with COPD using a
rig-supported handheld dynamometer
Wai Yee James, David Jolliffe, Kamrul Islam, Beverley Maclaughlin,
Christopher Griffiths, Maxine Gibbon, Jonathan Fenn, Dylan Morrisey,
Adrian Martineau. Centre for Primary Care and Public Health, Barts and the
London School of Medicine and Dentistry, Whitechapel, London, United Kingdom

Background: Quadriceps strength (QS) predicts prognosis in COPD. Measure-
ment using a non portable isokinetic dynamometer (ID) is the gold standard.
Handheld dynamometers (HHD) are portable, but measurements of QS obtained
using unsupported HHD may be affected by operator strength. We therefore con-
structed a portable rig that can be bolted to a chair to support a HHD, and evaluated
its performance in measurement of QS in COPD patients.
Objectives: To determine whether use of a rig to support a HHD reduces inter-
observer variability in QS measurement, and generates data which correlate with
those obtained using an ID.
Methods: Two operators (A-male, BMI 25.5 kg/m2; B-female, BMI 19.3 kg/m2)
measured QS using unsupported HHD (12 patients) and rig-supported HHD (15
patients); values obtained for each patient were compared between operators. QS
was then measured in 30 patients using both rig-supported HHD and ID; values
obtained for each patient were compared between methods.
Results: Measurements of QS obtained using unsupported HHD differed between
operator A vs. B (mean QS 49.5 kg vs 35.3 kg respectively; 95% CI for differ-
ence 5.9 to 22.6, p=0.003). Inter-observer variation was eliminated by use of the
portable rig to support the HHD (mean QS 32.1 kg vs. 32.1 kg for operators A vs.
B respectively; 95% CI for difference -1.4 to 1.5, p=0.96). Measures of QS using
rig-supported HHD vs. ID were highly correlated (r = 0.92; 95% CI 0.76 to 0.97,
p<0.001).
Conclusions: Use of a portable rig to support a HHD in the measurement of QS in
COPD patients eliminates observer effects, and generates values which correlate
highly with those obtained using the gold standard methodology.

P4158
A comparison of pulmonary function, functional exercise capacity and sleep
quality in patients with chronic obstructive pulmonary disease and
obstructive sleep apnea syndrome
Ebru Calik1, Nurel Bellur1, Hulya Arikan1, Naciye Vardar-Yagli1 , Sema Savci2,
Melda Saglam1, Deniz Inal-Ince1, Hakan Caliskan1, Meral Bosnak-Guclu3,
Sadik Ardic4, Lutfi Coplu5. 1Department of Physiotherapy and Rehabilitation,
Hacettepe Üniversitesi, Faculty of Health Sciences, Ankara, Turkey; 2School of
Physiotherapy and Rehabilitation, Dokuz Eylul University, Izmir, Turkey;
3Department of Physiotherapy and Rehabilitation, Gazi Üniversitesi, Faculty of
Health Sciences, Ankara, Turkey; 4Department of Chest Medicine and Sleep
Center, Diskapi Yildirim Beyazit Education and Research Hospital, Ankara,
Turkey; 5Department of Chest Medicine, Hacettepe University, Faculty of Health
Sciences, Ankara, Turkey

Aim: Chronic obstructive pulmonary disease (COPD) and obstructive sleep ap-
nea syndrome (OSAS) are two diseases that are characterized by obstruction of
pulmonary airways. The aim of this study was to compare pulmonary function,
functional exercise capacity and sleep quality in patients with COPD and OSAS.
Materials and methods: Twenty-five COPD patients (21 M, 4 F) and 25 OSAS
patients (16 M, 9 F) participated in the study. Pulmonary function were measured
using a spirometer. Functional exercise capacity was evaluated using a six-minute
walk test (6MWT). Sleep quality was assessed using the Pittsburgh Sleep Quality
Index (PSQI).
Results: Parameters of pulmonary function, 6MWT distance and %6MWT distance
were significantly lower in patients with COPD than those of OSAS (p<0.05).
In patients with COPD, Borg dyspnea and fatigue were significantly increased
and oxygen saturation was significantly decreased during 6MWT compared with
OSAS patients (p<0.05). The PSQI sleep duration score was significantly lower,
and PSQI sleep disturbances and subjective sleep quality scores were significantly
higher in patients with OSAS (p<0.05).
Conclusion: Pulmonary function and functional exercise capacity deteriorated in
patients with COPD compared to OSAS patients. Exercise dyspnea and fatigue
increases and oxygen saturation decreases in patients with COPD. In comparison
with COPD patients, sleep duration and subjective sleep quality are adversely
affected in patients with OSAS. Differences in sleep quality and exercise rat-

ings in patients with OSAS may require special attention when implementing
rehabilitation programs.

P4159
Evaluation of preoperative and postoperative exercise capacity by using
six-minute walk test
Rengin Demir1, Ali Can Hatemi2, Serdar Kucukoglu3, Zerrin Yigit3, Hulya
Nilgun Gurses1. 1Department of Cardiopulmonary Rehabilitation, Istanbul
University, Institute of Cardiology, Istanbul, Turkey; 2Department of Cardiac
Surgery, Istanbul University, Institute of Cardiology, Istanbul, Turkey;
3Department of Cardiology, Istanbul University, Institute of Cardiology, Istanbul,
Turkey

The aim of this study was to evaluate preoperative and postoperative exercise ca-
pacity of the patients by using six-minute walk test (6MWT) in patients electively
undergone coronary artery bypass surgery. Twenty-nine patients whose mean age
was 60.89 enrolled to the study. 6MWT was done at two time set (before operation
and at discharge from hospital). Heart rate, blood pressure and oxygen saturation
levels was noted, level of dyspnea and fatigue determined by Borg scale before and
after test and walking distances recorded after six minutes. Walking distance was
349 meters (66% of predicted values) before operation and 284 meters (54% of
predicted values) after operation. Decrease of walking distance after operation was
statistically significant (among measured and predicted values, p<0.0001). Heart
rate (p=0.0002), systolic blood pressure (p=0.0002), level of fatigue (p=0.008) was
significantly increased before and after operation and also diastolic blood pres-
sure (p=0.01) was significantly increased after operation after 6MWT. Decrease
of oxygen saturation was significant both the tests before and after operations
(p=0.02, p=0.01). Although heart rate, blood pressure, level of fatique changes
before and after 6MWT was not significant before and after CABG, decrease of
oxygen saturation after CABG was significant (p=0.004). Conclusion of this study,
CABG significantly reduces exercise capacity in the early postoperative course and
although this reduce, similar increase of cardiopulmonary parameters and decrease
level of oxygen saturation at the end of 6MWT emphasize that exercise induce
cardiopulmonary overload in the post operative course.

P4160
Using the six-minute walk test to assess exercise capacity in people with
pulmonary hypertension
Lissa Spencer, Bill Zafiropoulos, Jennifer Alison. Physiotherapy, Royal Prince
Alfred Hopsital, Sydney, NSW, Australia Physiotherapy, Royal Prince Alfred
Hospital, Sydney, NSW, Australia Discipline Physiotherapy, University Sydney,
NSW, Australia

Introduction: The aim of the study was to determine if there was a difference
in six-minute walk distance (6MWD) when two six-minute walk tests (6MWTs)
were performed in people with pulmonary hypertension (PH) prior to attendance
at the PH clinic.
Methods: Participants with PH performed two 6MWTs for the first time prior
to attendance at the PH Clinic. The tests were performed on a 32 metre con-
tinuous track in an outpatient hospital setting using standard instructions and
encouragement.
Results: 212 participants completed two 6MWTs [mean (SD) age 57 (16) years;
BMI 27 (6) kg/m2]. Using the better 6MWT the mean distance was 438 (139)
metres and 6MWT % predicted was 87% (24). There was a significant increase
in 6MWD on the second 6MWT [mean difference (95% CI) 16 m (9 to 23),
p<0.0001] with 66% of participants walking further on the second walk than the
first walk. There were no adverse events during testing.
Conclusion: In people with PH, when a second 6MWT was performed the in-
crease in walk distance was significant but small. This may indicate that one test
at baseline may be adequate.

P4161
Effects of radical treatment in patients with intrathoracic cancer
B. Salhi1, C. Haenebalcke2, S. Bogerd-Perez4, M. Nguyen3, K. Vermaelen1,
V.F. Surmont1, G. Van Maele5, J.P van Meerbeeck1, E. Derom1. 1Respiratory
Medicine, Ghent University Hospital, Ghent, Belgium; 2Respiratory Medicine,
AZ Sint Jan, Brugge, Brugge, Belgium; 3Respiratory Medicine, CHU Sart Tilman,
Liege, Belgium; 4Respiratory Medicine, Sint Pierre, Brussels, Belgium; 5Health
Informatics and Medical Statistics, Ghent University Hospital, Ghent, Belgium

Introduction: In patients (pts) with intrathoracic cancer radical treatment aims to
prolong life and restore quality of life. Data on its effect on exercise capacity and
muscle force are limited.
Aim: To investigate the effect of radical treatment on exercise capacity, muscle
force and quality of life in pts with newly diagnosed intrathoracic cancer.
Methods: Exercise capacity, peripheral muscle force and quality of life were
assessed before and after radical therapy. Data are presented as median with 95%
CI.
Results (table): 117 pts (86 male, age: 64 y (47 - 77), BMI: 25 kg/m2 (18 - 34),
40% COPD; 35 PY (0 - 70)) 105 NSCLC, 6 SCLC and 6 mesothelioma were
enrolled: 50% underwent surgery as sole therapy, 12% surgery + chemotherapy,
24% chemotherapy + radiotherapy, 10% surgery + chemotherapy + radiotherapy
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and 4% radiotherapy only. 24 pts dropped out and 18 are still under treatment.
The maximal exercise capacity and 6MWD decreased significantly after treatment
(from 100 Watt (48 - 184) to 82 Watt (38 – 147) and from 515 m (388 - 632)
to 482 m (328 – 617)), respectively. Fatigue and pain increased significantly after
treatment: FACT-F from 9 pnts (3 - 30) to 13 pnts (3 - 33) and VAS pain from 1
pnts (0 - 9) to 2 pnts (0- 8)).

*P<0.05.

Conclusion: Radical therapy for intrathoracic cancer significantly decreases exer-
cise capacity, muscle force, and increases pain and fatigue. Mature data on all pts
will be available at the meeting.

P4162
Oxygen uptake is slower than heart rate on-kinetics in recent myocardial
infarction patients
Marlus Karsten1, Laura Neves1, Thomas Beltrame1, Audrey Borghi-Silva1,
Piergiuseppe Agostoni2, Aparecida Catai1. 1Physiotherapy, Federal University of
Sao Carlos, SP, Brazil; 2Dipartimento di Scienze Cardiovascolari, Università
degli Studi di Milano, Italy

Background: The heart rate (HR) and oxygen uptake (VO2) on-kinetics analysis
provides information about the individual response to aerobic exercise, which may
be reduced after recent myocardial infarction (MI), mainly due to impairment in
the oxygen transport system.
Design: To determine whether the HR and VO2 onset dynamics were affected by
recent MI, we evaluated the VO2 and HR on-kinetics in three groups of subjects
with preserved ventricular (VF) and pulmonary function (PF).
Methods: Eight men (49±8 years) with a recent MI (RMI), eleven men (52±7
years) with a late MI (LMI) and ten apparently healthy men (48±9 years) (CG)
underwent to PF assessment, ramp cardiopulmonary exercise test (CPX) and two
constant workload exercise tests (CWETs) on treadmill at moderate and high work-
loads, corresponding to 75% and 125% of the gas exchange threshold identified at
CPX. VO2 was registered breath-by-breath and analyzed after smoothed by moving
averages of 8 respiratory cycles. HR was recorded by digital telemetry system. A
monoexponencial fit was applied to analyze VO2 and HR on-transient response to
the first 360 seconds of the CWETs. Intragroup and intergroup comparisons were
realized (p<0.05).
Results: RMI group presented τVO2 slower than τHR at moderate and high
workloads. When compared to LMI and CG, RMI presented slower τVO2 at high
workload. All groups presented faster τHR and τVO2 at moderate when compared
to high workload.
Conclusion: Recent uncomplicated MI patients present slowing of τVO2 at
aerobic exercise, which suggests impairment of oxygen delivery and extraction
mechanisms.

P4163
Exercise induced dyspnea among 12-13 year old children
Henrik Johansson, Hans Hedenström, Christer Janson, Leif Nordang,
Lennart Nordvall, Katarina Norlander, Margareta Emntner. Neuroscience,
Physiotherapy, Uppsala University, Uppsala, Sweden Medical Sciences,Clinical
Physiology, Uppsala University, Uppsala, Sweden Medical Sciences, Respiratory
Medicine and Allergology, Uppsala University, Uppsala, Sweden Surgical
Sciences, Otolaryngology and Head & Neck Surgery, Uppsala University,
Uppsala, Sweden Medical Sciences,Women’s and Children’s Health, Pediatrics,
Uppsala University, Uppsala, Sweden

Introduction: Many children are limited in their physical activity because of
exercise induced dyspnea (EID).
Aim: The aim was to investigate the prevalence of EID, asthma and physical
activity level among a population of 12-13 year old children in Uppsala, Sweden.
Method: A questionnaire was sent to 3815 parents asking them to answer the
questionnaire together with their child.
Results: The response rate was 61% (n=2312). EID during the last 12 months
was reported by14.3% (n=330) (girls 16.9 vs. boys 11.8%, p<0.001). Of all the
children reporting EID, 48% reported wheezing and 30% rhinitis during the last
year, and 39% had ever had physician diagnosed asthma. Children with EID and
asthma used bronchodilators and inhaled corticosteroids (ICS) to a larger extent
than children with EID but no diagnosis of asthma (bronchodilators; 27.3 vs.
11.3%, p<0.01 and ICS; 31.2 vs. 4.4%, p<0.001). Only 12.4% of the total popu-
lation (n=2312) reached the international physical activity recommendations (≥1
hour/day, 7 days/week on a moderate to vigorous level). 13% among children with
EID and 12.3% in children without EID reached the recommendations (p=0.72).
Conclusion: Self reported exercise induced dyspnea is common in children and the

majority of those children do not have an asthma diagnosis or asthma treatment.
Only a minority of Swedish children have a self reported physical activity level
that is in line with international recommendations.
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