
Title: Results on health-related quality of life and functionality of a patient-centered self-management 
program in hospitalized COPD: a randomized control trial 

 

Short title/running head: Self-management in hospitalized COPD patients 

Article category: Randomized controlled trial. 

Authors: Laura Lopez-Lopez1, Marie C Valenza1, Janet Rodriguez-Torres1, Irene Torres-Sanchez1, Maria 

Granados-Santiago1, Gerald Valenza-Demet1. 

 

Affiliation:  

1. Department of Physiotherapy, University of Granada, Granada, Spain. 

 

Corresponding author: 

Marie Carmen Valenza. ORCID: https://orcid.org/0000-0003-2368-1307 

Departament of Physioterapy, Av. De la Ilustración, 60, Granada, 18016, Spain, e-mail: cvalenza@ugr.es. 

Declaration of interest 

The authors report no declarations is interest. 

Trial registration 

-The name of the registry:  

Physiotherapy in Acute Exacerbation of Chronic Obstructive Pulmonary Disease 

-The date the trial was registered: 

 August 4, 2015 

-The date the first participant was enrolled: 

September 2015  

-The URL of the registry and the trial registration number: 

NCT02515318 https://clinicaltrials.gov/ct2/show/NCT02515318 

 

mailto:cvalenza@ugr.es


Title: Results on health-related quality of life and functionality of a patient-centered 

self-management program in hospitalized Chronic Obstructive Pulmonary 

Disease: a randomized control trial 

 

Running head: Self-management in hospitalized COPD patients 

Abstract 

OBJECTIVE: The main objective of this study was to evaluate the results of an 

in-hospital Self-Management program in addition to physiotherapy in patients with 

Chronic Obstructive Pulmonary Disease (COPD) compared to a physiotherapy 

program. 

METHODS: In this randomized clinical trial, 66 acute exacerbation COPD patients 

were included and were randomly divided into three groups. The Control group 

received a standard medical treatment. The Physical therapy group received Control 

Group intervention plus a Physical Therapy intervention, consisting of neuromuscular 

stimulation therapy on the quadriceps muscle accompanied by lower limb exercises. 

The Self-management group received Physical Therapy group intervention plus a 

Self-Management program, which included educational information complemented 

with a problem-based session, breathing exercises and relaxation exercises. The main 

outcomes measured were health-related quality of life and functionality. 

RESULTS: All treated groups show improvements in all outcomes, being significant in 

the case of all total scores of health-related quality of life and functionality(p<0.05)  

between Physical Therapy group and Self-Management group. At 3 months, 

health-related quality of life shows reductions in all subscores in Control Group and 
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Physical Therapy groups, while Self-Management group shows minimal maintenance of 

the values. 

CONCLUSION: An individualized Self-Management program administered once a 

day improves health-related quality of life and functionality compared to a Physical 

Therapy and to a Control Group in hospitalized severe COPD patients. 

 

Keywords: Pulmonary Disease, Chronic Obstructive, Self-Management, Physical 
Therapy Modalities, Hospital Medicine, Physical Therapy Specialty. 
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INTRODUCTION 

Chronic diseases affect more than 90 million American adults and are responsible for 

approximately 70% of health care expenditures [1]. These values are expected to 

increase over the next decades, with pulmonary diseases (38%) and cancer (17%) being 

the most expensive ones [2]. 

Within respiratory pathologies, chronic obstructive pulmonary disease (COPD) is the 

leading one in hospital care cost, physician services and prescription drugs [3]. 

Although reasons for hospital admission are complex, acute exacerbation is the major 

cause of hospitalization in patients with COPD [4]. Additionally to the disease 

progression with the reduction in lung function, patients with COPD experiment a 

progressive decline in functional capacity and health-related quality of life (HRQoL) [5] 

with a significant burden in terms of disability [6] that increased with the number of 

exacerbation[7]. 

 

The main treatment for COPD is pharmacological (short-acting bronchodilators, 

systemic corticosteroids, and antibiotics[8]) and pulmonary rehabilitation [9]. Currently, 

the use of electrostimulation in patients with COPD has been proposed as the ideal 

method of retraining exercise without inducing dyspnea [10,11]. showing varying 

results on symptoms, exercise capacity and quality of life.  

The global rise in population ageing and the burden of chronic conditions has led to the 

apparition of systems-oriented in chronic care on the basis of self-management  

principles with a patient centered model which leads to reduce hospitalizations, 

emergency department use, and overall managed care costs [12,13].  
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Self-management programs aim to teach patients the skills needed to carry out medical 

regimens specific to long-term diseases and to guide behaviour changes to help them 

control their own condition and improve their well-being [14]. This way, different 

chronic pathologies have shown that Self-Management (self-monitoring coupled with 

medical review and a written action plan) produce greater reductions in nocturnal 

symptoms, hospitalizations, and emergency department use than usual care [15,16].  

Self-Management is the least implemented and most challenging area of chronic disease 

management due to the relative cost and difficulties in implementing the programs in 

the community [17]. 

Different studies have implemented an in-hospital Self-Management program in acute 

exacerbation COPD patients [18]. The majority of the studies carried out interventions 

that used to be implemented by nurses and that used to focus on the patient´s education. 

Few studies have implemented a Self-Management combining education plus exercise, 

but they compare Self-Management to a control group. Thus, the main objective of this 

study was to evaluate the results of an in-hospital Self-Management program in addition 

to physiotherapy in patients with COPD compared to a physiotherapy program. 

 

MATERIAL AND METHODS 

Study design 

In this randomized controlled trial, participants who met the inclusion criteria were first 

contacted by visiting them in their room on the first day of their hospitalstay. Those who 

agreed to participate were provided with an explanation of the research protocol and 

invited to give written informed consent. All the patients who agreed to participate and 

provided informed consent were free to withdraw from the study at any time with no 
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negative consequences. The ethic approval for this study was obtained from the 

Biomedical Research Ethics Committee of Granada. The study was registered in 

ClinicalTrials.gov Identifier: NCT02515318. This study was conducted in accordance 

with the amended Declaration of Helsinki. The CONSORT guideline [19] was followed 

during the course of the research. 

Randomization  

The participants were randomly assigned to the following: (1) control group, (2) 

physiotherapy GROUP, or (3) self-management GROUP in a ratio 1:1:1. The 

randomization sequence was drawn up and kept off-site by a statistician who was not 

aware of the study aims, using a random number generator in blocks of eight with no 

stratification. The sequence of subjects included in the groups was mailed from the 

statistician to the recruiter. 

 

Participants  

All the patients were recruited at the respiratory service of the San Cecilio and Virgen 

de las Nieves Hospitals, in Granada, Spain from September 2017 to June 2018. Patients 

of both sexes were included as long as they were older than 40 years of age, were 

diagnosed with COPD according to the criteria of the Global initiative for chronic 

Obstructive Lung Disease [5], were hospitalized due to acute exacerbation of COPD 

and agreed to participate. Exclusion criteria included severe comorbidities, such as 

unstable cardiovascular disease, orthopedic diseases in the upper and lower limbs, 

motor sequelae from neurological or visual disorders that interfere with the ability to 

perform physical exercise, cognitive impairment that could interfere with the evaluation 

and the treatment, and those who did not agree to participate in the study.  
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Outcome measures 

Data on the history and the current status of the disease, current medications, smoking 

history, and general physical examination were collected. Main outcomes were 

measured in hospital at baseline, at discharge and following 3 months after the 

discharge in the patient´s house by the same assessor, who was blinded to participant 

group assignment. Secondary outcomes were measured only at baseline. 

Main outcomes 

Main outcomes were health-related quality of life measured by EuroQol and 

functionality measured by London Chest Activity of Daily Living Scale (LCADL) and 

Functional independence measure (FIM). 

The EQ-5D is a self-administered, health-related quality-of-life questionnaire that 

contains two sections, a descriptive section and a valuation section. The descriptive 

section is a health status classification instrument with the following five dimensions: 

mobility; self-care; usual activities; pain/discomfort; and anxiety/depression. Each 

dimension is categorized in three levels of functioning for each of the five dimensions. 

In the second section, respondents are asked to value their overall health status on a 

visual analog scale ranging from 0 (defined as the worst imaginable health state) to 100 

(defined as the best imaginable health state) [20]. 

Dyspnea-related functional impairment was measured with the London Chest Activity 

of Daily Living Scale [21]. This scale evaluates dyspnea limitation during exercises and 

activities of daily living in patients with COPD. It includes 15 items (personal care, 

domestic activities, physical activity and leisure) with a score ranging from 0 to 5. 

Higher values indicate a higher level of functional impairment related to dyspnea. 
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General Functionality was measured with the Functional Independence Measure [22]. It 

measures physical and cognitive functionality with 18 items, 13 motor and 5 cognitive 

scored from 7 to 1. A higher score indicates a higher level of functionality.  

Secondary outcomes 

Pulmonary function severity was assessed by spirometry (CareFusion, Micro 

Spirometer, Basingstoke, UK) according to the criteria of the American Thoracic 

Society and with the Modified Borg Scale [23].  

Physical status was measured by handgrip dynamometry and the five times sit to stand 

test (5STS). 

 

Handgrip dynamometry (TEC-60; Productos Técnicos, EE.UU) was performed 

according to a previously validated procedure [24].  

5STS is a test of lower limb function that measures the fastest time it takes subjects to 

stand five times from a chair with their arms folded across their chest. The 5STS has 

been found to be reliable, responsive and valid in patients with COPD [25]. 

 

Interventions 

All three interventions were developed in a daily frequency (once a day) during the 

hospitalization period. The treatments were administered in the same way by the trainer 

researchers; in order to avoid discrepancies between hospitals. The interventions start 

the second day of hospital admission by a physiotherapist in a daily format individually. 

The Control group received the standard medical treatment prescribed by the doctor 

(consisting of bronchodilators, inhaled corticosteroids and antibiotics [26]).  
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The Physical Therapy group received a combined intervention including the Control 

Group treatment plus neuromuscular stimulation therapy (SEFAR Rehab X2, DJO 

France S.A.S., France) on quadriceps accompanied with lower limbs exercises. The 

intervention was performed following the protocol described by Valenza et alas it has 

been shown that in severe COPD patients neuromuscular stimulation obtains good 

results with fewer adverse events [27,28].  

Hearth rate and oxygen saturation were measured during the treatment with a 

pulsioximeter. When this happened, the intensity of the intervention was adjusted to 

ensure the safety of the patients. 

 

The Self-Management group received Control Group and Physical Therapy intervention 

combined to a Self-Management program.  

The Self-Management intervention has the objective to give patients with COPD more 

responsibility on the management of the disease.  In order to obtain an attitudinal 

change in patients, the Self-Management plan had to fit patients’ goals, priorities, and 

lifestyle [29]. At the beginning of the program we evaluated the patients’ beliefs, 

thoughts, and feelings about COPD that may support or hinder their efforts in a 

structured interview format. Additionally, we identified long-term goals in which 

patients will work during the treatment [30].  

The program´s contents included educational information on chronic respiratory disease 

and healthy life style habits, which were complemented by a problem-based session. In 

addition, during the Physical Therapy sessions, patients were encouraged to reinforce 

the potential value of exercise and problem-solving skills to manage exercise-linked 
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symptoms. Another component was breathing exercises and relaxation exercises, in 

order to improve symptomatic management linked to activity. 

All included subjects received 5-7 sessions during their hospital stay. After hospital 

discharge, subjects were encouraged to follow a healthy life style and medication 

control without additional intervention. At 3 months a follow-up was performed.  

 

 

 

Statistical analysis 

Statistical analysis was performed using the statistical software for Social Sciences 

version 21a. Baseline descriptive statistics for each intervention group and differences 

were assessed using ANOVA for continuous data and chi-square tests for categorical 

data. Two-way mixed ANOVAs (3x3) were conducted to determine the significance of 

any group effect (between-subjects), time effect (within subject) and interaction effect 

(group x time). For any significant between-subjects’ effects difference, a one-way 

ANOVA was performed followed by a post-hoc analysis in each assessment period. To 

highlight any significant within-subject change, repeated measures ANOVA with further 

contrast analysis was conducted in each group. The level of significance was set at 

p<0.05. Intention-to-treat analyses were employed. 

 

Sample size calculation 

The sample size was calculated using the GPower 3.1 computer program and was 

guided by estimates of minimal clinical important difference of EQ-5D VAS. Our 

analysis indicated that a sample size of 57 participants (19 per group) was needed to 
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detect a minimal clinically important difference of 15 points and considering a standard 

deviation of 19.9 [28] with 80% power for the VAS health related quality of life 

outcome in the groups [29]. We anticipated that approximately 5% of the participants 

might fail the initial screening or drop out; therefore, we needed to enroll 22 participants 

per group to account for this loss. This sample is similar to other studies that have 

implemented a self-management treatment in this population [33,34,35]. 

 

 

 

Results 

Of 216 patients, a total of 66 patients were randomized in the three groups and 

performed the intervention with pre- and post- assessment. At 3 months 4 patients 

discontinued the study. The distribution of participants is shown in Figure 1. 

PLEASE, INSERT FIGURE 1 

 The characteristics of the sample are shown in Table 1. 

PLEASE, INSERT TABLE 1 

As shown in Table 1, all the included patients were moderate COPD (FEV1<40% and 

Borg 5.03±2.70) showing no differences between treatment groups (F=0.730 and 

F=6.818 p>0.05 respectively). 

 

The mean of hospital stay was 9 days in all the groups and the functionality status 

mediated by symptoms was in all groups moderate showing no differences across 

groups (F=1.479 and p>0.05). 

Table 2 shows the mean and secondary outcomes values at discharge among groups. 
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PLEASE, INSERT TABLE 2 

From admission to discharge all treatment groups show significant improvements in all 

clinical variables (FEV1 and Borg dyspnea scale, p<0.05), with better results in the case 

of Self-Management and Physical Therapy groups. In main outcomes all groups shown 

improvements in HRQoL total scores, but only Physical Therapy and Self-Management 

obtained significant betterment in functionality (p<0.05). 

All Health related Quality of life subscores shows significant differences between 

Control Group and Self-Management at discharge except on Pain subscore. There are 

significant differences in VAS subscore between Control Group, Physical Therapy and 

Self-Management, being higher in Self-Management group. 

Functionality presents no significant differences in LCADL Leisure activities subscore 

and FIM cognitive subscore among groups, while the rest of subscores show significant 

differences between Control Group, Physical Therapy and Self-Management groups at 

discharge. 

 

Table 3 shows 3 months follow up main and secondary outcomes among groups. 

PLEASE, INSERT TABLE 3 

 

 

As shown in Table 3, the clinical variables show no significant worsening in all clinical 

variables in all the groups. 
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From discharge to follow up, health-related quality of life shows reductions in all 

subscores in the Control Group and Physical Therapy groups, while the 

Self-Management group shows minimal maintenance of the values. 

At 3 months follow up, results for functionality show significant differences in all 

outcomes between the Control Group and Physical Therapy groups when compared to 

the Self-Management group.  

 

DISCUSSION 

The aim of this study was to evaluate the effects of a Self- Management intervention 

developed during hospitalization in severe patients with COPD. Our results revealed 

that the therapeutic program was more effective than other interventions with significant 

improvements at discharge and at 3 months follow up in health related quality of life 

and functionality. 

The number of studies that employed Self-Management programs in pulmonary patients 

is on the rise [36,37]. The results of this study agree with other authors showing that a 

Self-Management can have beneficial effects on functionality and quality of life [38].  

Patient centered programs have been previously used in different pathologies and are 

recognized to be safe, convenient, inexpensive and effective with results on 

hospitalization rates, health care cost and general health related variables [39,40].  

In this study, all groups obtained significantly improvements in the clinical variables at 

discharge due to the pharmacological treatment. Nevertheless, these improvements 

disappear at 3 months follow up. 
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Our results show improvements between baseline and discharge measures in all groups, 

with significant better results in the Self-Management group that persist up to 3 months 

after discharge. These results are similar to those found in a review by Zwerink et 

colleagues [41] where Self-Management trainings in patients with COPD shows 

improvements in health-related quality of life, reductions in respiratory-related and all 

cause hospital admissions, and improvements in dyspnea. In our study, it is important to 

take into account the short duration of the program compared to other studies developed 

in the community [42,19]. 

Patients with COPD commonly report many episodes of worsening respiratory 

symptoms that resolve spontaneously the majority of the times [43], In our study, the 

included patients were hospitalized due to an acute symptomatic exacerbation and as a 

results the medication intake and treatments during hospitalization could have affected 

our results. In our study, we included three group of treatment, including standard 

medical treatment to avoid the possible confounder of the natural possible recovery of 

our included patients. 

Self-Management programs are diverse and usually include smoking cessation, 

self-recognition and self-treatment of exacerbations, advice about diet, and advice about 

medication or coping with breathlessness [44]. During the last years, Self-Management 

programs have progressed and now include multicomponent exercise training which 

show better results in all clinical variables [45]. Those results are in line with ours 

showing better results in Self-Management with physiotherapy program. 

In Monninkhof et cols [46]   study, the authors didn`t find positive effects of a 

Self-Management program among moderately-severe patients with COPD. After a year, 

there were no significant improvements in Health related quality of life compared to 
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patients in the Control Group.  In our case, the main outcomes show improvements 

between baseline and discharge and after 3 months in Self-Management group. 

Physiological and functional impairments in patients with COPD often go together with 

a reduced health-related quality of life [47]. Ghanem and colleagues [48] mentioned 

significant improvements in the scales of physical functioning in the Self-Management 

group compared to a Control Group. Our study has shown that functionality results in 

the Self-Management group did not worsen at 3 months follow up compared to the 

Physical Therapy groups and to the Control Group. 

While there are numerous studies that have performed Self-Management interventions 

on COPD, to our knowledge no one compared this to a physiotherapy group and a 

control group-. The authors of this study believe that during hospital stay is a good time 

to approach patients, because it is a clinical moment in which the patients are more 

susceptible to accept the guidelines that are offered. In future studies, more 

interventions will be carried out in the hospital environment. 

Some limitations of this study need to be taken into account. One limitation is the small 

sample size (n =66), which inevitably leads to limited statistical power, but given the 

population is a reasonable number of patients. Although no significant between-groups 

differences were found at baseline, the fact that in our study patients were treated in 

different hospitals can limit the generalization of findings. Additionally, we included a 

long-term 3 months follow-up, while the majority of the studies that focus on 

Self-Management programs they include longer periods [41]. 

In conclusion our result have shown that an individualized Self-Management program 

administered once a day improves health-related quality of life and functionality 

14 
 



compared to a Physical Therapy and to a Control Group in hospitalized severe COPD 

patients.  
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Table 1. Baseline characteristics of the subjects for each group. 

Variables  Control Group 
(n=22) 

Physical Therapy 
group 
(n=22) 

Self-Management 
group 
(n=22) 

F 

Age (years) 71.35±9.88 71.20±11.53 72.63±7.37 0.369 
BMI (Kg/m2) 27.91±5.71 26.67±4.00 28.82±4.38 1.348 
FEV1% 34.50±19.59 36.58±16.79 38.77±17.87 0.730 
Handgrip strenght(N) 265.63±98.36 270.67±104.51 275.68±88.47 5.433 
5STS(sec) 39.06±20.53 38.92±18.82 36.14±19.73 0.250 
Borg 5.86±2.61 5.10±2.63 4.19±3.01 6.818 
Hospitalization days 9.51±4.22 9.47±3.02 9.48±5.65 0.364 
Health-related quality of life     

Mobility subscore 1.93±0.53 1.80±0.61 1.85±0.59 0.619 
Personal care subscore 1.96±0.76 2.00±0.72 1.93±0.77 0.081 
Daily activities subscore 2.22±0.75 2.20±0.76 2.04±0.80 1.023 
Pain subscore 1.65±0.80 1.60±0.75 1.67±0.72 0.455 
Anxiety/depression subscore 1.94±0.81 1.80±0.83 1.93±0.82 0.238 
VAS 46.50±21.30 54.90±16.62 46.55±20.67 1.465 

Dyspnea-related functionality     
Personal care subscore 11.13±4.49 10.00±4.58 9.93±4.86 1.082 
Domestic activities subscore 7.90±11.53 7.90±9.78 6.93±9.81 0.137 
Physical activities subscore 6.36±2.73 5.55±1.93 5.74±1.66 1.543 
Leisure activities subscore 6.98±2.89 6.65±2.66 5.96±2.41 2.104 
Total score 32.44±14.25 30.10±12.90 28.19±12.21 1.479 

General functionality 1.75±0.47 1.55±0.60 1.67±0.54  
Motor subscore 81.15±13.80 85.80±10.51 79.74±12.12 1.666 
Cognitive subscore 33.48±5.00 34.50±1.31 33.56±2.16 0.618 
Total score 114.63±16.99 120.30±11.14 113.30±13.30 1.652 

BMI: Body mass index; FEV1%:  Forced expiratory volume in one second predicted; 5 STS: Five times 
sit to stand test; VAS: Visual Analogue Scale.  
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Table 2. Mean and secondary outcomes values at discharge 

Variables  Control Group (n=22) Physical Therapy group (n=22) Self-Management group (n=22) F 
Discharge 95% CI Within 

group p 
value 

Dircharge 95% CI Within 
group p 
value 

Discharge 95% CI Within 
group p 
value 

FEV1% 41.25±21.09 (1.36, 11.4) 0.029 43.02±12.52 (1.36, 11.4) 0.003 45.73±17.9 (5.08, 15.4) 0.001 0.523 
Handgrip strenght(N) 246.07±85.71 (-16.5,13.7) 0.487 257.25±64.5 (-21.8,20.7) 0.552 262.67±47.3 (-32.5,33.7) 0.305 4.651 
5STS(sec) 31.27±11.22 (-4.6, 5.4) 0.195 29.06±20.53 (-11.6, -3.4) 0.033 24.5±6.82 (-6.6, -1.85) 0.025 2.321ª,c 
Borg 3.10±2.34 (-2.3, -0.47) 0.011 2.60±2.31 (-3.7, -1.07) 0.006 2.85±3.37 (-3.1, -1.47) 0.004 0.562 

Health-related quality of life           
Mobility subscore 1.59±0.63 (-0.19,0.50) 0.073 1.35±0.60 (-0.76,-0.13) 0.001 1.19±0.61 (-0.83,-0-49) 0.008 7.547a,b,c 

Personal care subscore 1.69±0.80 (-0.08,0.46) 0.101 1.40±0.68 (-0.78,-0.11) <0.001 1.23±0.76 (-0.19,-0.11) <0.001 6.492a,c 

Daily activities subscore 1.83±0.87 (-0.18,0.60) 0.062 1.55±0.98 (-0.18,1.11) 0.184 1.30±0.75 (-0.93,-0.54) <0.001 9.488a,c 

Pain subscore 1.21±0.77 (-0.26, 0.63) 0.056 1.30±0.73 (-0.43,0.64) 0.208 1.27±0.74 (-0.60,-0.20) 0.027 0.147 

Anxiety/depression subscore 1.51±0.79 (-0.64, -0.22) 0.007 1.35±0.87 (-0.06,0.76) 0.326 1.19±0.70 (-0.94,-0.53) <0.001 5.577c 

VAS 56.13±22.69 (15.08,24.18) <0.001 65.75±17.80 (-19.18,2.51) 0.395 70.60±23.79 (10.56,37.58) <0.001 5.466b,c 

Dyspnea-related functionality           

Personal care subscore 9.07±3.80 (-3.64,-0.48) 0.025 6.10±4.59 (-5.48,-2.23) 0.003 6.09±4.49 (-4.59,-2.09) 0.004 4.618a,c 

Domestic activities subscore 9.43±7.94 (-4.49,1.43) 0.258 5.97±6.48 (-3.13,-1.08) 0.011 5.09±6.12 (-2.14,-0.55) 0.032 0.587a,c 

Physical activities subscore 5.26±3.46 (-0.19, 2.39) 0.354 3.81±1.23 (-2.48,-1.35) 0.004 3.90±1,47 (-2.43,-1.25) <0.001 6.665a,c 

Leisure activities subscore 5.85±2.68 (-3.13,- 1.53) 0.035 4.25±2.35 (-3.84,-1.31) 0.001 3.58±2.25 (-3.75,-1.01) 0.001 8.941 

Total score 28.68±11.62 (-0.57, 8.10) 0.985 20.87±9.47 (-12.20,-6.69) 0.002 18.69±9.69 (-12.80,-6.19) <0.001 4.488a,c 
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General functionality           

Motor subscore 77.75±2.51 (-0.28,6.51) 0.321 91.60±11.24 (1.13,11.06) 0.012 85.34±11.83 (1.13,6.62) 0.017 2.43a,c 

Cognitive subscore 34.08±1.94 (-3.02,1.82) 0.604 35.20±0.67 (0.21,1.08) 0.036 33.96±0.68 (0.11,1.08) 0.042 2.288 

Total score 111.83±3.03 (-0.96,6.56) 0.459 126.55±12.24 (1.71,10.27) 0.041 119.30±12.42 (1.81,8.18) 0.023 3.899a,c 

FEV1%:  Forced expiratory volume in one second predicted; 5 STS: five times sit to stand test; VAS: Visual Analogue Scale. P<0.05*,p<0.001**. a: Significant differences 
between Control Group and Physical Therapy group. b: Significant differences between Physical Therapy group and Self-Management group. c: Significant differences 
between  Control Group and Self-Management group. 
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Table 3. 3 months follow up main and secondary outcomes. 

Variables  Control Group (n=22) Physical Therapy group (n=22) Self-Management group (n=22) F 

follow up 
difference 

95% CI Within 
group p 
value 

follow up 
difference 

95% CI Within 
group p 
value 

follow up 
difference 

95% CI Within 
group p 
value 

FEV1% 38.50±24.
16 

(-4.23, 7.5) 0.352 34.22±18.65 (-5.85, 6.3) 0.352 29.8±20.4 (-3.9, 6.12) 0.731 5.23 

Handgrip strenght(N) 225.84±62
.2 

(-16.5,13.7) 0.409 219.25±57.1 (-15.36,12.8) 0.369 217.84±53.6 (-13.3,12.7) 0.258 4.651 

5STS(sec) 28.14±12.
58 

(-4.6, 5.4) 0.532 22.90±16.3 (-11.4, 7.5) 0.308 20.08±11.69 (-13.6, 6.1) 0.270 2.321ª,c 

Borg 3.7±2.34 (-2.3, 0.47) 0.509 4.1±3.5 (-5.2, 2.77) 0.429 4.1±3.5 (-1.9, 2.7) 0.338 0.562 

Health-related quality of life           

Mobility subscore 1.82±0.55 (0.12,0.45) 0.032 1.75±0.61 (-0.29,0.21) 0.351 1.03±0.40 (-0.26,0.59) 0.356 3.382b,c 
Personal care subscore 1.93±0.72 (-0.53,0.39) 0.168 1.51±0.47 (-0.18,0.49) 0.874 1.07±0.40 (-0.26,0.59) 0.447 9.487a,b,c 

Daily activities subscore 2.15±0.62 (0.05,0.46) 0.027 2.21±1.03 (-0.75,0.41) 0.816 1.53±0.89 (-0.54,0.07) 0.560 2.645a,b,c 

Pain subscore 1.52±0.32 (0.03,0.24) 0.049 1.50±0.57 (-0.43,0.03) 0.351 1.27±0.00 (-0.23,0.56) 0.706 3.166b,c 

Anxiety/depression subscore 1.75±0.72 (-0.43, 0.05) 0.385 1.61±0.75 (-0.75,0.12) 0.684 1.90±0.71 (-0.42,0.07) 0.433 4.221 

VAS 53.13±28.28 (-8.67,14.6) 0.624 59.09±15.05 (-9.13,22.4) 0.952 63.72±31.57 (-4.13,17.9) 0.641 1.149 

Dyspnea-related functionality           

Personal care subscore 9.55±3.43 (-3.19,2.08) 0.357 8.20±6.01 (-2.27,3.67) 0.841 6.86±3.71 (-0.59,5.53) 0.522 7.697b,c 

Domestic activities subscore 7.55±19.93 (-3.88,6.77) 0.078 6.08±13.95 (-3.12,3.52) 0.746 4.52±6.50 (-2.09,2.44) 0.403 6.489a,b,c 

Physical activities subscore 5.33±2.00 (-1.87, 1.20) 0.741 3.60±3.05 (-2.18,5.38) 0.259 3.79±1.80 (-0.51,0.74) 0.268 7.225a,c 
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Leisure activities subscore 6.88±2.47 (-2.78,1.01) 0.489 4.75±1.36 (-0.53,0.41) 0.752 3.18±3.71 (-3.21,6.01) 0.241 10.247a,b,c 

Total score 27.33±15.41 (-21.79,11.12) 0.268 21.60±14.94 (-27.15,9.95) 0.225 16.22±10.39 (-4.15,5.09) 0.396 8.310a,b,c 

General functionality           

Motor subscore 78.50±6.25 (-7.06,6.06) 0.362 88.85±5.50 (-8.00,1.50) 0.335 90.94±6.68 (-10.38,-0.81) 0.032 6.729a,c 

Cognitive subscore 34.24±4.60 (-4.84, 1.51) 0.301 28.70±7.00 (-4.63,3.63) 0.649 30.16±3.42 (-0.10,0.50) 0.562 2.949a,c 

Total score 110.83±7.77 (-7.15, 9.15) 0.528 118.05±17.6

7 
(-13.32,4.32) 0.804 122.70±9.05 (-9.88,3.08) 0.225 7.259ac 

FEV1%:  Forced expiratory volume in one second predicted; 5 STS: five times sit to stand test; VAS: Visual Analogue Scale. P<0.05*,p<0.001**. a: Significant 

differences between Control Group and Physical Therapy group. b: Significant differences between Physical Therapy group and Self-Management group. c: 

Significant differences between Control Group and Self-Management group.  
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