
WEDNESDAY, SEPTEMBER 5TH 2012

496. The best posters on physical inactivity,
muscle dysfunction and exercise intolerance

P4758
Estimated steps from motion detectors worn at the wrist, waist and ankle in
COPD patients
Anasua Chakraborty1, Richard ZuWallack2, Bimalin Lahiri2. 1Department of
Medicine, University of Connecticut, Farmington, CT, United States; 2Pulmonary
and Critical Care, St. Francis Hospital, Hartford, CT, United States

Increased walking activity is desirable in COPD patients, but its direct mea-
surement presents a problem in slow-moving individuals. Accordingly, we tested
the effectiveness of a tri-axial accelerometer in estimating steps in patients with
COPD. Devices were simultaneously worn on the dominant side on the wrist,
waist, and ankle. Estimated steps were compared to visually-counted steps in 14
patients (FEV1 52±22%). Step counting was performed at three walk speeds
during endurance shuttle testing: 1) at the lowest shuttle walk speed [1.78 km/hr],
2) at 85% of maximal [3.18±0.53 km/hr], and 3) at mid-way between these
extremes [2.50±0.33 km/hr]. The graphs (3 observations per patient) demonstrate
the relationships between estimated steps from the 3 locations and visually counted
steps. The diagonal line is the line of identity.

The devices significantly predicted counted steps (r2= 0.57, 0.46 and 0.65 for
wrist, waist and ankle locations, respectively, p < 0.0001 for all). However, the
wrist and waist devices underestimated visually-counted steps at all walk speeds
(-137±76 and -167±90 steps, respectively) although less-so at higher speeds,
while the device on the ankle came closer: -55±57 steps (all, p < 0.0001). In
summary, the accelerometer on the ankle appeared to be more accurate and precise
as a step-counter in COPD patients.

P4759
Validity of activity monitors for physical activity assessment in patients with
chronic obstructive pulmonary disease
Roberto Rabinovich1, Zafeiris Louvaris2, Yogini Raste3, Daniel Langer4,
Hans Van Remoortel4, Santiago Giavedoni1, Chris Burtin4, Eloisa Regueiro5,
Ioannis Vogiatzis2, Nicholas Hopkinson3, Michael Polkey3, Frederik Wilson6,
William MacNee1, Klass Westerterp7, Thierry Troosters4. 1ELEGI Colt
Laboratory, Centre for Inflammation Research, the Queen’s Medical Research
Institute, The University of Edinburgh, Scotland, United Kingdom; 2Department
of Critical Care Medicine, Pulmonary Rehabilitation Centre, Evangelismos
Hospital, National & Kapodistrian, University of Athens, Greece; 3NIHR
Respiratory Biomedical Research Unit of the Royal Brompton and Harefield NHS
Foundation Trust and National Heart & Lung Institute, Imperial College London,
London, United Kingdom; 4Faculty of Kinesiology and Rehabilitation Sciences,
Department of Rehabilitation Sciences, Katholieke Universiteit Leuven, Belgium;
5UFSCar, São Carlos, Universidade Federal de São Carlos, Brazil; 6Precision
Medicine, Pfizer Worldwide Research and Development, Pfizer, Kent, United
Kingdom; 7Department of Human Biology, Maastricht University, Maastricht,
Netherlands

Rationale: Physical inactivity (PA) and symptoms during PA are hallmarks of
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COPD. Adequate assessment of PA is a challenging objective in COPD. Various
activity monitors are available but the validity of these monitors is poorly estab-
lished. We aim to evaluate the validity of six activity monitors in patients with
COPD against active energy expenditure (AEE) measured with doubly labelled
water (DLW).
Methods: Eighty patients with COPD (age 68±6 years, FEV1 57±19% pre-
dicted) recruited in four centres each wore simultaneously four out of six available
monitors validated in chronic conditions (Lifecorder Plus, ActiWatch Spectrum,
RT3, Actigraph GT3X, DynaPort MoveMonitor and SenseWear Armband) during
wakefulness for 14 consecutive days. AEE was calculated (0.9xTotal Energy Ex-
penditure (TEE) [DLW]-resting metabolic rate) and the validity of the monitors
was evaluated by correlations between AEE and monitors outputs and through
multiple regression analysis using TEE as the dependent variable with total body
water (TBW) plus several PA monitors outputs as independent variables.
Results: Except for the Lifecorder Plus and the RT3, the remaining four monitors
met the validation criteria. Actigraph GT3X and DynaPort MoveMonitor explained
the majority of the TEE variance not explained by TBW (53% and 70% respec-
tively) and showed significant correlations with AEE (r=0.63 p<0.0001, r=0.55
p<0.0001, respectively).
Conclusions: The present findings should guide users in choosing valid activity
monitors for research or for clinical use in patients with chronic diseases such as
COPD.
Funded by The Innovative Medicine Initiative Joint Undertaking (IMI JU #
115011).

P4760
Performance of activities of daily living as a predictor of rehospitalization for
patients following an exacerbation of COPD
Brian Carlin1, Dan Easley2, Kim Wiles2. 1Pulmonary and Critical Care
Medicine, Allegheny General Hospital, Pittsburgh, PA, United States; 2Medicine,
Klingensmith HealthCare, Ford City, PA, United States

Purpose: To evaluate the rehospitalization rates for patients with COPD using
performance of activities of daily living (ADLs) as a metric marker.
Method: The Discharge, Assessment, and Summary @ Home (D.A.S.H., Klin-
gensmith HealthCare, Ford City, Pennsylvania) program is a respiratory therapist
driven home care based program for patients with COPD who are using supplemen-
tal oxygen following discharge from the hospital following a COPD exacerbation.
The program includes the performance of four patient selected ADLs (e.g walking
the four points of the home, loading the dishwasher) on days #1, #7, and #30 post-
hospitalization. Oxygen saturation is maintained above 90% using a SmartDose
Oxygen delivery system. Each ADL is measured as either fully completed or not.
Results: A total of 229 patients were entered into the study and had four ADLs
performed at each of the three visits. 9% (23/229) of the patients were readmitted
to the hospital within a 30 day period. Of those, 8 (3.5%) were readmitted with a
COPD exacerbation and 15 (6.6%) were readmitted for other reasons. For those
patients who performed 1 or less of 4 ADLs (n=42) to completion by day #7 of
the program, 8 (19%) were readmitted while for those patients who could perform
2 or more ADLs (n=187) to completion, 15 (8%) readmitted.
Conclusions: Those patients with COPD who were oxygen dependent following
hospital discharge for an exacerbation of COPD who could perform one or less
ADLs to completion by 7 days following discharge have a higher 30 day read-
mission rate to the hospital than those who could perform 2 or more ADLs to
completion.

P4761
Effects of a 3-week inpatient pulmonary rehabilitation (PR) on activity
parameter in patients with COPD
Inga Heinzelmann, Stella Seeberg, Katrin Beutel, Klaus Kenn. Department of
Pneumology, Schoen Klinik Berchtesgadener Land, Schoenau am Koenigssee,
Germany

Rationale: Physical activity (PA) level in patients with COPD is markedly reduced
in comparison to elderly healthy people. The aim of this study was to investigate
the effect of a 3-week inpatient rehabilitation program (PR) on activity parameter
measured by SenseWear®.
Methods: Forty patients with COPD, stage III-IV (age: 62m5y; BMI: 26m5kg/m2;
FEV1: 36±9%pred.) were included in this prospective trial. PA was measured by
SenseWear® Armband in all patients for 3 days at the beginning and at the end
of inpatient PR. Additionally, quality of life was requested by SF36 questionnaire
and each patient performed a 6-minute walking test (6MWT) (after pretest) pre
and post PR.
Results: 6MWD improved significantly following PR (+39.1 [95% CI, +69 to
+8] p=0.01). We observed an increase in mental score of SF36 (+5.10 [95%CI,
+9.8 to +0.4] p=0.03). No significant differences between PA parameter pre and
post PR were found: total energy expenditure (+35.27±319kcal, p=0.49), steps
per day (+293±1419, p=0.20), metabolic rate (-0.01±0.28, p=0.78), duration of
PA more than 3fold basic metabolic rate (-4.9±74, p=0.63) were seen. There was
no significant difference in PA data between 24 hours calculated as the mean of 3
days compared to the PA data of the first 24 hours of the 3 day measurement.
Conclusions: These data show that there are no relevant changes in PA following
inpatient PR, although exercise capacity and quality of life are improved. We
hypothesize that an inpatient setting predefines the daily amount of PA that is

not similar to the activity chosen in daily life at home. We conclude that PA
measurement may not be appropriate as an outcome parameter for an inpatient PR.

P4762
The usefulness of pedometry in patients with chronic obstructive pulmonary
disease
Nicoleta Bertici1, Voicu Tudorache1, Ovidiu Fira-Mladinescu1, Cristian Oancea1,
Iosif Marincu2. 1Department of Pneumology, University of Medicine and
Pharmacy “V. Babes”, Timisoara, Romania; 2Department of Infectious Diseases,
University of Medicine and Pharmacy “V. Babes”, Timisoara, Romania

Introduction: Effort tolerance and daily physical activity (DPA) is predictive of
quality of life and survival in COPD patients, but still remains difficult to assess
them on their real life.
Aim: How to relate pedometry with other classical parameters commonly used in
pulmonary rehabilitation (PR).
Methods: DPA has been evaluated by pedometry to 74 patients with COPD, age
63.55±8.73 (12 stage II, FEV1=60.16±7.78%; 29 stage III, FEV1=39.07±6.30%;
33 stage IV, FEV1=23.1±7.18%). Monitoring for a period of 7 days has been done
before and 6 months after a PR of 3 weeks.
Results: Values have been widely dispersed with a maximum of 17420
and minimum of 964 steps/24hrs. Average values acquired: lowest in
COPD stageIV, still with the highest increase over 6 months of PR +636
steps/24hrs (2476.32±2104.12→3112.63±2088.46 steps/24hrs, p < 0.02); in
COPD stageIII the increase of DPA was +597 steps/24hrs over 6 months
(5627.44±2152.95→6224.42±2105.19, p <0.04), in COPD stageII was the low-
est increase +540 steps/24hrs (8724.33±2908.34→9264.16±2405.18, p <0.13),
probably because the subjects belonging to this stage had the best preserved DPA.
A low correlation was found with the 6-minute-walk distance and with the total
score Saint George Respiratory Questionnaire (r=0.2). However it demonstrated
the positive effects of PR even after 6 months on DPA.
Conclusions: DPA decreased opposite COPD stage, it is fluctuant with every sub-
ject, dependant of clinical status, weather and daily schedule. Wearing pedometers
is very easy and motivational, provided that patients realize that they are being
“watched”.

P4763
Self-reported determinants of physical activity in COPD patients
Sigrid Vorrink1, Helianthe Kort1, Thierry Troosters2, Jan-Willem Lammers3.
1Research Group Demand Driven Care, Utrecht University of Applied Sciences,
Utrecht, Netherlands; 2Department of Rehabilitation Sciences, Katholieke
Universiteit Leuven, Research Centre for Cardiovascular and Respiratory
Rehabilitation, Leuven, Belgium; 3Division Heart and Lungs, University Medical
Centre, Utrecht, Netherlands

Introduction: COPD patients demonstrate reduced levels of daily physical activity
compared with healthy controls1.This results in a higher risk of hospital admission
and shorter survival2. Performing regular physical activity, reduces the risk of both
COPD-related hospital admissions and mortality.
Aim: There is a lack of knowledge in the personal factors that determine whether
a person is motivated to be physically active. Which factors cause patients to stay
at home and which factors motivate them to be active?
Methods: We developed an online survey using www.surveymonkey.com which
was posted on the patient forum of the Dutch Asthma Foundation and on COPD
group sites of Hyves, a Dutch friend based site. The questionnaire was online from
Oct. 23rd ’09 till Jan. 12th ’10.
Results: In total 192 COPD patients started the survey and 116 completed (60%).
66% were women and average age was 59±11 years. GOLD grades 1-4 were
distributed as 18%, 31%, 32% and 19%, respectively. The top 3 of factors men-
tioned that stimulate physical activity was: 1. improvement of physical health, 2.
the type of physical activity and 3. weather conditions. Demotivating factors were:
1. weather conditions, 2. tiredness and 3. dyspnea.
Conclusion: Most respondents are aware that physical activity influences their
physical health. Awareness of the reasons for taking on an action is important in
motivating oneself to conduct it. Knowing which factors influence patients to be
physically active could be used as predictors for, or to influence physical activity
in COPD patients.
References:
[1] Vorrink et al. Resp. Res. 2011, 12:33.
[2] Pitta et al. Eur Respir J. 2006 May;27(5):1040-55.

P4764
Physiological phenotype and daily physical activity in COPD patients. A pilot
study in Greece
Eleni Kortianou1,2, Zafeiris Louvaris1, Vasileios Andrianopoulos1,
Stavroula Spetsioti1 , Maroula Vasilopoulou1, Marianneta Roumpani1,
Ioannis Vogiatzis1. 1Thorax Foundation, Research Center of Intensive and
Emergency Thoracic Medicine, Athens, Greece; 2Department of Physiotherapy,
Technological Educational Institute, Lamia, Greece

Background: Although impaired lung function and skeletal muscle dysfunction
impact on exercise intolerance and reduced physical activity in patients with
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COPD, there is limited available information on those phenotypic factors that
determine real-life daily physical activity.
Aim: The objective of this pilot study was to examine the impact of baseline lung
dysfunction, exercise capacity and quadriceps muscle strength on daily walking
movement intensity (WalkMI), walking energy expenditure (WalkEE) and average
energy expenditure (AvgEE) in patients with COPD.
Methods: 20 COPD patients (age: 66±10; FEV1: 48±15%predicted; FFMI:
18±3) were assessed using an incremental work-rate test, the 6MWT and quadri-
ceps muscle force (QuadsMF). Physical activity was measured over 14 consecutive
days using the DynaPort MoveMonitor triaxial accelerometer.
Results: WalkMI was related to 6MWT (r=0.44, p=0.05) and inversely related to
dyspnea sensations during the 6MWT (r=-0.56, p=0.009). WalkEE was positively
related to peak oxygen uptake (r=0.57, p=0.009), peak work rate (r=0.59, p=0.006)
and FEV1 %predicted (r=0.52, p=0.017) and inversely related to dyspnea sensa-
tions during the 6MWT (r=-0.47, p=0.03). AvgEE expressed in Mets was related
to QuadsMF adjusted by body weight (r=0.42, p=0.046) and inversely related to
dyspnea sensations during the 6MWT (r=-0.53 p=0.017).
Conclusions: Strategies to enhance whole body endurance capacity and locomotor
muscle strength would ameliorate daily physical activities along with dyspnea
sensations in patients with COPD.
Funded by the Innovative Medicine Initiative Joint Undertaking (IMI JU# 115011).

P4765
Reasons to be physically active differ from reasons to be sedentary in COPD:
A qualitative analysis
Jorine E. Hartman1,4, Nick H.T. ten Hacken1,4, H. Marike Boezen2,4, Mathieu
H.G. de Greef3. 1Department of Pulmonology, University of Groningen,
University Medical Center Groningen, Netherlands; 2Department of
Epidemiology, University of Groningen, University Medical Center Groningen,
Netherlands; 3Department of Human Movement Sciences, University of
Groningen, University Medical Center Groningen, Netherlands; 4GRIAC
Research institute, University of Groningen, University Medical Center
Groningen, Netherlands

The daily physical activity (DPA) level in COPD patients is low, notwithstanding its
beneficial effects. For the development of successful prevention and management
programs it would be helpful to gain insight in the reasons why COPD patients are
physically active or sedentary. The aim of the study is to assess this in a qualitative
way.
115 COPD patients (68% male, FEV1%pred 58±28, age 65±9 years) were in-
terviewed in-depth. Furthermore, DPA (tri-axial accelerometer), lung function and
dyspnea (MRC-scale) were determined. Answers were categorized according to the
Grounded Theory. Afterwards descriptive analysis using k-means cluster analysis
was performed.
The cluster analysis shows 2 clusters, one cluster with a high DPA level (n=52)
and the second with a low DPA level (n=60) (figure1). A high DPA level was
related to being physically active because of fun, because of having a continuous
active lifestyle in the past, the number of reasons mentioned to be physically
active and self-efficacy. A low DPA level was related to being sedentary because
of bad weather influencing health, financial constraints, bad health and shame to
be physically active.

This study shows that reasons to be physically active or sedentary are related to
the level of daily physical activity in COPD patients. These factors could be useful
for developing physical activity enhancement programs.

P4766
Muscle phenotypes in COPD patients: An exploratory cluster analysis
Fares Gouzi1,2, Aldjia Abdellaoui1,3, Sami Sedraoui1, Nicolas Molinari4 ,
Edith Pinot5, Dalila Laoudj-Chenivesse1, Jean-Paul Cristol5 , Jacques Mercier1,
Maurice Hayot1, Christian Préfaut1 . 1Department of Clinical Physiology,
INSERM U-1046, CHRU Montpellier, University of Montpellier I and II,
Montpellier, France, Metropolitan; 2Pulmonary Rehabilitation, Pulmonary
Rehabilitation Center “La Solane”, Fontalvie Group, Osséja, France,
Metropolitan; 3Pulmonary Rehabilitation, Pulmonary Rehabilitation Center “La
Solane”, Fontalvie Group, Lodève, France, Metropolitan; 4Department of
Medical Information, UMR 729 MISTEA, CHRU Montpellier, University of
Montpellier I, Montpellier, France, Metropolitan; 5Department of Biochemistry,
CHRU Montpellier, Montpellier, France, Metropolitan

Peripheral muscle dysfunction is a key outcome in chronic obstructive pulmonary
disease (COPD) and has been well characterized by reductions in fiber cross-
sectional area (CSA) and type I fiber proportion. However, it is currently unknown
if these two features are linked and consequence of common factors (like the
oxidative stress), because of a great heterogeneity in the patients muscle histo-
morphology, which overlaps with sedentary healthy subjects (SHS). We therefore
tested whether the clustering of COPD patients and SHS would reveal reductions
in fiber CSA and type I proportions in distinct or same sub-groups. Then, we aimed
to model the occurrence of fiber atrophy and/or reduced type I fiber proportion in
a decision tree.
Principal component analysis of functional and histo-morphological muscle param-
eters revealed two clusters of COPD patients. As compared with the two clusters
of SHS, both clusters had a reduction in the type I fiber proportion (p<0.05).
Reduced fiber CSA and increased protein carbonylation were found only in the
most severe cluster of patients (p<0.05). Yet, clusters of patients had the same age
(60.4±8.8 yrs vs. 60.8±9.0 yrs; p=0.87). Last, an algorithm including 6-minute
walking distance, ventilatory threshold, and body mass index accurately classified
57% of the individuals according to fiber atrophy and/or type I fiber regression.
These clusters may indicate distinct COPD phenotypes, as they are related to clin-
ical outcome (muscle/fiber atrophy). Moreover, patho-biological mechanism and
time course may have differed in the two clusters of COPD patients. Decision trees
may improve the identification of COPD patients with distinct muscle features.

P4767
Is quadriceps muscle endurance reduced in COPD? A systematic review and
meta-analysis
Rachael Evans1,2,3, Eric Kaplovitch1,3 , Marla Beauchamp1,4, Clare Gillies5,
Roger Goldstein1,3, Dina Brooks1,4, Sunita Mathur1,4. 1Respiratory Medicine,
West Park Healthcare Centre, Toronto, Canada; 2Infection, Immunity and
Inflammation, University of Leicester, United Kingdom; 3Medicine, University of
Toronto, Canada; 4Physical Therapy, University of Toronto, Canada; 5Research
and Design Service, East Midlands RDS, Leicester, United Kingdom

Background: Although quadriceps Type 1 muscle fibre proportion is reduced
in patients with COPD, there is conflicting evidence as to whether quadriceps
muscle endurance is impaired. We therefore performed a systematic review and
meta-analysis of studies comparing quadriceps endurance in COPD to healthy
controls.
Methods: Studies comparing quadriceps endurance between patients with COPD
and healthy controls were identified using six databases (1946-2011) and grey
literature. Full text articles were obtained after two researchers independently
reviewed the abstracts. Weight standardised mean difference (WSMD) with 95%
confidence intervals were calculated by a random effects model for measures of
quadriceps endurance.
Results: Data were extracted from 17 studies involving 565 patients with COPD
and 353 healthy controls. The outcome measurements involved a mixture of tech-
niques. Quadriceps endurance was greater in the controls compared with COPD
(WSMD -1.46 [-0.84 to -2.09]) p<0.001. This relationship was similar both when
non-volitional versus volitional techniques (p=0.26) or when sustained versus dy-
namic contractions (p=0.43) were used to measure quadriceps endurance. There
was significant heterogeneity between studies.
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Conclusions: Quadriceps endurance is reduced in patients with COPD compared
to healthy controls. The results were independent of the type of muscle endurance
test used.

P4768
Determinants of exercise capacity in patients with COPD
Maurice Sillen1, Emiel Wouters2,3 , Frits Franssen1, Martijn Spruit1 . 1Program
Development Centre, CIRO+ Horn, Horn, Netherlands; 2Director, CIRO+ Horn,
Horn, Netherlands; 3Department of Respiratory Medicine, Maastricht University
Medical Centre (MUMC+), Maastricht, Netherlands

Background: Patients with Chronic Obstructive Pulmonary Disease (COPD) suf-
fer from a loss of lower-limb muscle strength and endurance (Franssen et al. MSSE
2005). To date, it remains unclear whether and to what extent decreased quadri-
ceps muscle strength and/or decreased quadriceps muscle endurance contribute to
different aspects of exercise capacity. Therefore, the aim was to study determinants
of functional exercise capacity in patients with COPD.
Methods: In 66 patients (34 men, age: 64±8 yrs, BMI: 25±5 kg/m2, FFMI: 17±2
kg/m2, FEV1: 34±14% pred, TLCO: 42±14% pred), 6-minute walk test (6MWD),
constant work rate test (CWRT) on a bicycle ergometer at 75% of pre-determined
peak work rate, quadriceps isokinetic peak torque (PT, Nm) and total work (TW,
Joules; 30 repetitions at 90°/s) and PImax were measured.
Results: Patients had a poor functional exercise performance (6MWD: 317±104 m;
CWRT: 192±113 s), quadriceps dysfunction (PT: 55±16% pred; TW: 1204±510
Joules) and respiratory muscle weakness (PImax: 70±23% pred). 6MWD corre-
lated with TLCO (r=0.33) and TW (r=0.36; both p<0.05). CWRT correlated with
PImax (r=-0.36), PT (r=0.44) and TW (r=0.49; all p<0.05). In stepwise multiple
regression analysis, TLCO and TW explained 11% and 13% of the variance in
6MWD respectively, while TW explained 24% of the variance in CWRT.
Conclusion: Functional exercise performance is reduced in patients with COPD.
Quadriceps muscle weakness and loss of muscle endurance partially but very
weakly explain the exercise intolerance in patients with COPD.

P4769
Peripheral muscle strength and exercise capacity in children with cystic
fibrosis and non-cystic fibrosis
Baki Umut Tugay1, Hulya Arikan2, Ugur Özçelik3, Nazan Tugay1.
1Physiotherapy and Rehabilitation, Mugla University, School of Health, Mugla,
Turkey; 2Physiotherapy and Rehabilitation, Hacettepe University, Faculty of
Health Sciences, Ankara, Turkey; 3Pediatric Chest Diseases, Hacettepe
University, Faculty of Medicine, Ankara, Turkey

Cystic fibrosis (CF) is a chronic disease associated with pulmonary involvement,
malnutrition, increased respiratory muscle work and musculoskeletal manifesta-
tions. Bronchiectasis not caused by CF is often perceived to be rare in western
societies, but remains an important cause of chronic suppurative lung disease in
the developing world among children. Therefore the aim of this study is to docu-
ment the differences in exercise response and the possible underlying mechanisms
between CF and non-CF patient groups. 24 patients with non-CF bronchiectasis
(mean age 13.2(3.4) years) and 24 patients with CF (mean age 11.6(3.3) years)
participated in the study. Pulmonary function testing and 6 minute walk test
(MWT) were performed and peripheral muscle strength was measured by a hand
held digital manual muscle tester to selected muscles. There was no significant
difference between the physical characteristics, pulmonary functions, peripheral
muscle strength and the distance walked in the 6 MWT (p>0.05). Non-CF patient
group reached higher heart rate and maximum heart rate percentage in the 6 MWT
(p<0.05). Distance walked in 6 MWT was significantly correlated with lean body
mass (r: 0.613, p<0.001), maximum voluntary ventilation (r: 0.497, p<0.01) and
peripheral muscle strength (r: 0.510, p<0.01) in the CF group. There was no
relation between the exercise responses and pulmonary and nutritional factors in
non-CF patients (p>0.05). Our data suggests that the major limitation to exercise
seems to be related to nutritional factors in CF patients.

P4770
Validity of the six-minute stepper test in pulmonary rehabilitation
Olivier Le Rouzic1, Emmanuel Monge1, Frédéric Bart2, Benoit Wallaert1,
Jean-Marie Grosbois3. 1Department of Respiratory Diseases, Calmette Hospital,
CHRU of Lille, University of Lille 2, Lille, France; 2Department of Respiratory
Diseases, Bethune Hospital, Bethune, France; 3FormAction Santé, FormAction
Santé, Pérenchies, France

Introduction: The six-minute stepper test (6-MST) is an easy, sensitive and secure
field test used to evaluate the exercise tolerance. In a previous study, we have
demonstrated the reproducibility and sensitivity of this test in patients with COPD
(Borel B, et al. Clin Rehabil. 2010). The aim of this new study was to compare
the 6-MST to the six-minute walk distance (6-MWD) and the cardiopulmonary
exercise testing (CPET) before and after pulmonary rehabilitation (PR).
Methods: We enrolled 138 consecutive patients with chronic lung diseases who
underwent a PR in a monocenter, prospective study (CEPRO 2011-036). Number
of steps per six minutes on a stepper GoSport®, 6-MWD, oxygen uptake (VO2 in
ml/kg/min) and workload at peak exercise (peak) and ventilatory threshold (VT)
were measured at the beginning and the end of a six week PR.

Results: 6-MST was correlated with the 6-MWD (r=0.51, p=0.01), the VT and
peak workload (r=0.53, r=0.63 respectively, p=0.01). There was a weak correlation
with the VT and peak VO2 (r=0.35, p=0.05). After PR, there was a significant
increase of the 6-MST (500 vs 437 steps, p<0.001), the 6-MWD (417 vs 390m,
p=0.02), the VT workload (55 vs 44W, p<0.001) and the peak workload (91 vs
79W, p<0.001) and the VT VO2 (10.8 vs 10.2, p=0.025). There was no change of
the peak VO2.
Conclusions: The 6-MST is correlated with the 6-MWD and the CPET workload.
Our data demonstrate the clinical interest of this field test to evaluate the exercise
tolerance in PR.

P4771
The 6-minute walk distance cannot be accurately assessed at home in people
with COPD
Anne Holland1,2,3, Tshepo Rasekaba1,2,5, Julio Fiore1,3,4 , Angela Burge1,2,
Annemarie Lee1,3,4. 1Physiotherapy, Alfred Health, Melbourne, VIC, Australia;
2Physiotherapy, La Trobe University, Melbourne, VIC, Australia; 3Institute for
Breathing and Sleep, Austin Health, Melbourne, VIC, Australia; 4Physiotherapy,
The University of Melbourne, Victoria, Australia; 5Northern Clinical Research
Centre, Northern Health, Melbourne, VIC, Australia

Background: There is growing interest in home-based rehabilitation and self man-
agement programs for people with COPD. The 6-minute walk test is commonly
used to assess the effects of these treatments on exercise capacity, however it
is not known whether this assessment can be performed accurately in the home
environment. The aim of this study was to determine whether exercise capacity
can be accurately assessed in the home using the six minute walk test (6MWT).
Methods: 14 participants with stable COPD (10 males), mean age 73 (SD 7) years
and FEV1 55(14) %predicted undertook the 6-minute walk test at home and at
the hospital. Home and hospital tests were conducted in random order on separate
days, within one week, with two tests performed on each testing occasion and
the best distance recorded. Hospital tests were conducted on a 30-metre walking
track whilst home tests were conducted using the longest available track, inside or
outside the home. Agreement for 6-minute walk distance (6MWD) across testing
locations was examined using the Bland and Altman method.
Results: Eight home tests were conducted outdoors and six were conducted inside
the home, with track lengths ranging from 7 to 30 metres. The home 6MWD was
shorter than the hospital 6MWD (mean 37 metres shorter, limits of agreement
-192 to 118 metres). For the home tests, a shorter track length was associated with
a greater reduction in 6MWD (rS=0.65, p=0.01).
Conclusion: The 6-minute walk distance cannot be accurately assessed at home
in people with COPD. Alternative exercise tests that are suitable for the home
environment should be developed if a comprehensive assessment of people with
COPD is to be performed at home.

P4772
Do field walking tests produce similar cardiopulmonary demands as an
incremental treadmill test in obesity?
Rachael Evans1,2,5, Thomas Dolmage1,3, Priscila Robles1,4, Roger Goldstein1,4,5 ,
Dina Brooks1,4. 1Respiratory Medicine, West Park Healthcare Centre, Toronto,
Canada; 2Infection, Immunity and Inflammation, University of Leicester, United
Kingdom; 3Respiratory Diagnostics and Evaluation Services, West Park
Healthcare Centre, Toronto, Canada; 4Physical Therapy, University of Toronto,
Canada; 5Medicine, University of Toronto, Canada

Cardio-respiratory fitness assessed by peak oxygen uptake (VO2pk) is an indepen-
dent predictor of mortality in obesity. We investigated whether VO2pk measured
during corridor walking tests was similar to that measured by an incremental
treadmill (ITM) test in obesity.
Methods: Individuals with a BMI >30 were recruited from a sleep clinic. All
patients had treated Obstructive Sleep Apnea. Patients with chronic lung or heart
disease were excluded. Participants completed an ITM test; the gold standard to
determine VO2pk, two six-minute walk tests (6MWT) and two incremental shuttle
walk tests (ISWT) on three separate days in a randomised order. Expired gas anal-
ysis was performed during all tests. The difference between the peak parameters
for the two corridor tests compared to the ITM was assessed by Dunnett test.
Results: 16 patients completed the study: 8 male, mean [SD] age 58 [12] y, BMI
36.1 [7.6] kg/m2. The results of the second walking test were used. Table 1 shows
the peak parameters for the three tests.

Table 1

ITM ISWT 6MWT

VO2 (ml/min) 2266 [478] 2017 [561] 1778 [360]*
VCO2 (ml/min) 2636 [695] 2210 [714] 1676 [471]*
VE (L/min) 82 [25] 73 [26] 56 [13]*
RER 1.16 [0.09] 1.10 [0.10] 0.99 [0.09]*
Heart rate (beats/min) 143 [30] 142 [27] 127 (21)

*Significantly different to ITM (p<0.01); VCO2 = carbon dioxide output, VE = minute ventila-
tion, RER = respiratory exchange ratio.

The limits of agreement for VO2 pk between the ISWT and the ITM was 730
ml/min.
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Conclusion: In obesity, the ISWT VO2 pk more closely reflects ITM VO2pk than
the 6MWT VO2pk, but is not predictive in an individual.

P4773
Long-term adherence to exercise after pulmonary rehabilitation: What are
the motivating factors and barriers?
Cassie Lee, Sarah Elkin. Chest and Allergy Dept., Imperial College NHS Trust,
London, United Kingdom

Introduction: Adherence to exercise after PR is known to be low, but moti-
vation/barriers to exercise in this population are unclear. This study aimed to
investigate motivation and barriers to exercise post PR.
Method: A postal survey was sent to 112 (58=M) participants who completed
>50% of a PR program in the previous three years. Collating demographics, phys-
ical activity level, exercise information and participants’ views of their motivation
(21 items) and barriers (14 items) to exercise, quantified along a 5 point-likert
scale.
Results: 51.8% (n=58) responded; mean age 71.72, MRC dyspnoea 2.86 and
co-morbidities 1.09, COPD=87.9%. Individual’s motivation and barrier mean were
calculated, but did not correlate, mean barrier did correlated with; MRC (p=0.003),
co-morbidities (p<0.001) and intent to exercise (p<0.001). The most frequent
(always/often) motivating reasons were; I want to improve my fitness=82.7%; I
want to be physically fit=80.4%; I exercise for health concerns=72.6%. Barriers
were; shortness of breath=58.4% and lack of energy=52.2%. Significant differ-
ences in motivation/barriers were identified between exercisers (≥ once a week
most weeks) and non-exercisers, but not time since completion of PR. Preferred
options to motivate exercise were; weekly PR group 47.4% and repeat PR yearly
42.1%, those with a higher motivation (p=0.039) or lower barrier (p=0.011) opted
for the weekly PR group significantly more.
Conclusion: This study quantified motivation/barriers to exercise post-PR identi-
fying many items that significantly differed depending on exercise level; these do
not change significantly over time and may predict long-term exercise preference.

P4774
Effect of pulmonary rehabilitation on erythrocyte oxidative stress and
antioxidants in COPD patients
Kenji Nemoto, Masayuki Itoh, Seitaro Semba, Hideki Adachi, Koji Kishi,
Hiroyuki Nakamura, Shuji Oh-ishi. Department of Respiratory Medicine, Tokyo
Medical University Ibaraki Medical Center, Ibaraki, Japan

Background and objective: Recent studies suggest that pulmonary rehabilitation
(PR) is essential in the management of COPD. However, the effect of PR on
oxidants and antioxidants in erythrocytes is only partially understood. The aim of
this study was to evaluate whether PR improves not only exercise capacity and
health-related quality of life (HRQL), but also the oxidant/antioxidant imbalance
in erythrocytes.
Methods: Twelve stable COPD patients participated in PR for 8 weeks. A pul-
monary function test, 6-minute walking test (6MWT), shuttle walk test (SWT),
and the St. George’s Respiratory Questionnaire (SGRQ) were administered before
and after PR. Blood was collected prior to and after PR for analysis of thiobarbi-
turic acid-reactive substance (TBARS), superoxide dismutase (SOD), Cu-Zn-SOD,
glutathione peroxidase (GPX), and total glutathione (TGSH).
Results: After PR, exercise capacity was improved (6MWT: 399.5±28.6 vs.
455.1±31.7 m, P<0.01, SWT: 335.6±45.9 vs. 373.3±47.1 m, P<0.01). There
were reductions in the SGRQ total, symptoms and activity scores, indicating a
clinical improvement, but no significant difference in TBARS pre- and post-PR.
Erythrocyte CAT activity and TGSH were significantly increased after PR (CAT:
158.2±4.8 vs. 174.4±6.6 K/gHb, P<0.05, TGSH: 4.9±0.7 vs. 5.9±0.7 μM/gHb,
P<0.05), but there were no differences in the erythrocyte SOD and GPX activities
and the Cu-Zn-SOD concentration.
Conclusions: The current study suggested that PR improved exercise capacity and
HRQL and upregulated antioxidant capacity, resulting in no further increase with
exercise therapy.

P4775
A randomised clinical trial to assess the effect of active muscle stimulation on
hospitalised patients with COPD exacerbations
Timm Greulich1, Maja Franke1, Juliane Fechtel1, Christoph Nell1 ,
Katharina Kehr1, Silke Mueller2, Harald Schubert3 , Klaus Kenn4,
Claus Vogelmeier1, Andreas Rembert Koczulla1. 1Pulmonology, University
Hospital Giessen and Marburg, Marburg, Germany; 2Physiotherapy, University
Hospital Giessen and Marburg, Marburg, Germany; 3Galileo, Novotec Medical,
Pforzheim, Germany; 4Rehabilitation, Schoen Klinik Berchtesgadener Land,
Schoenau am Koenigssee, Germany

Introduction: Physical exercise reduces the detrimental effects of acute exac-
erbations in patients with chronic obstructive pulmonary disease (COPD). The
Galileo™ system (Novotec Medical, Pforzheim, Germany) is based on the princi-
ple of active muscle contraction via extension reflex triggers.
Aim: To assess the effect of active muscle stimulation in hospitalised COPD pa-
tients on exercise capacity, health-related quality of life (Qol), and inflammation.
Methods: 24 hospitalised COPD patients with an acute exacerbation were ran-

domised to participate either in the standard physiotherapy programme (PT:
physical and respiratory exercises) or in the standard programme with the addition
of exercises on the Galileo device (PTG). On the days of admission and discharge
we assessed: 6-minute walking test (6-MWT), COPD assessment test (CAT), and
serum c-reactive protein (CRP).
Results: The baseline characteristics are shown in table 1.

Table 1

PT PTG

Gender [M/F] 9/4 5/6
Alter [years] 72,92±10,21 67±11,93
BMI [kg/m2] 25,73±5,81 25,05±4,81
FEV1 [%pred.] 40,47±18,49 34,49±12,17

Mean ± SD.

While CRP decreased in both groups (p<0.05), we found a significant increase in
the 6-MWT (p<0.005) and a significant decrease in the CAT (p<0.05) in the PTG
group only (table 2).

Table 2

PT PTG

admission discharge admission discharge

CRP [mg/l] 22.23±13.94 10.41±8.14 57.45±81.14 6.82±3.19
6-MWT [m] 186.22±128.23 157.92±106.61 154.72±117.8 264.82±122.38
CAT 21.69±9.49 22.21±7.34 30.91±7.59 26.09±5.38

Mean ± SD.

Conclusion: In patients hospitalised due to an exacerbation of COPD, the addition
of active muscle contraction with the Galileo system results in beneficial effects
on Qol and exercise capacity.
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