
CHAPTER III

PROJECT EVALUATION

3.1 Introduction

In order to determine the pulmonary rehabilitation program’s effectiveness, this 
project evaluated each phase of the rehabilitation program which composed of 5 phases 
as illustrated in Figure 3.1 below. Detailed description and findings of each evaluation 
phase may be found in section 3.2.

Figure 3.1 ะ Overview of Program Evaluation
0,
I__

Pi p2
1

P3/O2 P4 p5

1
rvo3

1I X I 
6 wk. lmon lmon. lmon.

1
1 mon.

I
1 mon. 1 mon

H, h 2 H3 h 4 h 5 h 6
Phase: 1 2 3 4 5 5
Noie: X = Pulmonary rehabilitation program

Oi = Baseline or pre intervention in the study group 
0;= Post intervention 3 months in Ù. : study group 
0} = Post intervention 6 months in the study group
P| ,P; P} P.1 .Pi, p(, = To conduct 6 consecutive home visits in the study group with one month 
interval basis.
H| ,H: H3 H1 ,Hi H„= To conduct hospital follow-up care in the hospital with one month 
interval basis.
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Figure 3.1 may be summarized as follows:
Phase 1. Baseline (O): The project team collected the demographics data of 

each patient. (Appendix 1) In addition, baseline information on specific health 
measures before the participation in the program were recorded using the three standard 
instruments that assess health outcomes in patients with chronic respiratory disease. 
They were The Chronic Respiratory Questionnaire (CRQ), the 12- minute distance 
walk test (12MD) test and the Horizontal Visual Analogue Scale (HVAS). Examples 
may be found in Appendix 2, 3, and 4.

Phase 2. The rehabilitation training program in the hospital by the pulmonary 
rehabilitation team (X): The 3- hour’s sessions offered once a week over a 6- week 
period classes in the hospital were organized for the study group and evaluated based 
on the training content, appropriateness with the participants, timing, and resource 
allocation. The data collection instruments used in this evaluation process involved 
observation and informal interview. (Appendix 5)

Phase 3. Home-based rehabilitation and home visits (Pi,P2,P3,P4,P5,Pô): Home 
visit program was conducted by the project assistant that involved 6 monthly visits. 
The main purpose was to follow-up and to reinforce self-care behavior of the study 
group. This phase evaluated the effect of home visits, in terms of, benefits to the 
subjects and the ability of the subjects in applying what they learned at the training 
program in the hospital to the patients’ own situation. Both qualitative and qualitative 
data were obtained using in-depth interview, observation (Appendix 6), and home visit
records.
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Phase 4. Hospital follow-up care in the hospital (Hi, H2 H3 H4 H5 H6): Two 
types of data collection methods were used to evaluate of the effectiveness of hospital 
follow-up care on the compliance rate and the symptoms of COPD that the patients 
report in this phase. (Appendix 7)

Phase 5. Post intervention (O2, 03): Two evaluation sessions were conducted to 
assess the overall effectiveness of the program, with first evaluation at three month and 
second evaluation at six month after the completion of the intervention phase. The data 
collection methods in evaluating three main outcomes of the program included The 
Chronic Respiratory Disease Questionnaires, the 12- minute distance walk test, and the 
Horizontal Visual Analogue Scale.

3.2 Evaluation Phase

Phase 1: Baseline (Oi)
Purpose
1. To evaluate general characteristics of the study group.
2. To evaluate the quality of life, the exercise capacity and the perception of 

dyspnea of the study group before intervention to serve as a baseline 
information.

Evaluation Question
1. What are the general characteristics of the participants?
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2. What are the levels o f the quality of life, the exercise capacity and the 
perception of dyspnea of the COPD patients before participating in the 
rehabilitation program?

Evaluation Design
1. The evaluation was conducted 1 day before beginning the hospital base 

pulmonary rehabilitation program, the subjects completed the Chronic 
Respiratory Disease Questionnaires (CRQ), the 12-minute distance walk 
test (12MD) and the Horizontal Visual Analogue Scale (HVAS). Data 
obtained at this phase served as baseline for comparison after the 
completion of the intervention program.

2. Outcome measurements were
- General data
- Mean scores of the quality of life, the exercise capacity and the 

perception of dyspnea.
3. Data collection instruments were

- General Questionnaire.
- The Chronic Respiratory Disease Questionnaires (CRQ).
- The 12-minute distance walk test (12MD)
- The Horizontal Visual Analogue Scale (HVAS).

4. Data collection
- Quantitative data were obtained by having each COPD patients provide 

demographic information 1 day before the subjects entered the
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rehabilitation program. The data were used to provide general 
background and risk factors of the subjects.

- The team manager using the Chronic Respiratory Disease Questionnaires 
(CRQ) interviewed all 13 COPD patients.

- All subjects performed the 12-minute distance walk test (12MD) and 
completed the Horizontal Visual Analogue Scale (HVAS) after exercise.

5. Data analysis
- Descriptive statistics were used to describe the group of characteristics.
- Frequency and standard deviation values were obtained to describe 

general data, the quality of life, the exercise capacity and the perception 
of dyspnea at preprogram.

Results
1. Patients Characteristics
Demographics characteristics of the 13 COPD patients are provided in Table 3.1
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Table 3.1: PATIENTS CHARACTERISTICS
Characteristics number

Gender
Male 11
Female 2

Age, yrs, mean(SD) range 42 - 78 years 60 (8.8)

The age groups
40 -50 years 2
51-60 years 5
over-61 years 6

Marital status
Married 12
Single 1

Education
Grade 4 7
No formal education 6

Occupation
Agriculture 12
Household worker 1

Smoking habits
Previously a smoker 10
Presently a smoker 2
Never smoke 1
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Characteristics number
FEV1/FVC, mean % (SD) 60.28 %, (13.71)

Seventy of disease
Mild airway obstruction 10
Moderate airway obstruction 1
Severe airway obstruction 2

Duration of illness
Less than 1 year 2
1 year to 5 years 6
Up 5 years 5

Relationship with Caregiver
Wife 8
Daughter 4
Self-care 1

From Table 3.1 the results showed:
Gender. Of the 13 participants, 2 were female and 11 were male.

Age. The age range of the subjects was 42 to 78 years by the mean age of 60
years.

Marital status. The majority of 12 subjects were married and 1 was single.

Main occupation. The main occupation of the 12 subjects was agricultural and
1 was a household worker.
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The educational level. Seven of the 13 subjects had had at least primary school 
education and 6 had not had any formal education.

Smoking habits. Smoking characteristics of the subjects 10 were previously a 
smoker, 2 were currently a smoker and 1 never smoked.

Mean FEV1/FVC. FEV1 and forced vital capacity (FVC) were measured 
using the Pony Graphic Spirometer. The mean FEV1/FVC for COPD subjects was 
60.28% (13.7), indicating mild airway obstruction.

Severity of disease. Severity of disease was staged on the basis of American 
Thoracic Society recommendations. The 13 patients were categorized with mild, 
moderate and severe airway obstruction as follow: severe airway obstruction was 
defined as a ratio of the forced expiratory volume in one second to the forced vital 
capacity (FEV1/FVC) of less than 45%. The moderate airway obstruction was defined 
as FEV1/FVC of 45 to 55 %; and mild airway obstruction the FEV1/FVC 55% to 70 %. 
By using this categorization, 10 patients had mild airway obstruction, 1 subject had 
moderate airway obstruction, and 2 were classified as having severe airway obstruction.

The duration of illness. The number of years the subjects had been diagnosed 
of COPD ranged from 1 year to 10 years. Two subjects had the duration of illness less 
than 1 year, 6 subjects had the duration of COPD between 1 year to 5 years, and 5 
subjects were diagnosed with COPD up to 5 years.
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2. The Quality of life scale before the pulmonary rehabilitation program
Table 3.2 presents the calculated mean score and standard deviations for 13 

subjects on the Chronic Respiratory Disease Questionnaires (CRQ) instrument that was 
filled out before subjects attended the intervention program.

Table 3.2: Mean Scores and Standard Deviations on the CRQ Scale Before the
pulmonary rehabilitation program.

Types of caregivers. Eight COPD subjects identified wife as the primary
caregivers, 4 identified a daughter and ' subject cared for himself

CRQ Subscales Preprogram Results 
Mean (Standard Deviation)

Dyspnea 18.23 ( 4.85 )
Fatigue 20.69 ( 3.30 )
Emotional function 38.69 ( 6.77)
Mastery 19.84 ( 5.17 )
Total score 24.67( 9.39)

3. Exercise capacity level before the pulmonary rehabilitation program
Table 3.3 presents the calculated mean scores and standard deviations for 13

subjects on the 12- minute distance walk test that was filled out before subjects
attended the intervention program.
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Table 3.3: Mean Scores and Standard Deviations on the 12- Minute Distance
Walk Test Before the Pulmonary Rehabilitation Program.

Walking diatance (meter) Preprogram mean (standard deviation)
609.23 ( 186.17 )

4. The perception of dyspnea level before the pulmonary rehabilitation 
program

Table 3.4 presents the calculated mean scores and standard deviations for 13 
subjects on the Horizontal Visual Analogue Scale (HVAS) scores. The 13 subjects 
filled out the test, before attending the intervention program

Table 3.4: Mean Scores and Standard Deviations on the Horizontal Visual
Analogue Scale (HVAS) Scores Before the Pulmonary Rehabilitation 
Program.

Perception of Dyspnea after exercise Preprogram mean (standard deviation )
3.17 (1.93)

Phase 2 : Hospital -Based rehabilitation training program 
Purpose
To evaluate the process and approach of the rehabilitation training program.
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Evaluation questions
1. How were the resources used for training program, were they efficient?
2. Were 6 classes in 6- week training program appropriate to deliver the 

program components?
3. Was the program beneficial? In what way?
4. Were the program ’ร problems and obstacles identified?
5. Were the appropriated rehabilitation member trained, and were they 

working in accordance with the proposed plan ?

Evaluation Design
Both of process and outcome evaluation was used. Key issues that were 

addressed in order to answer the above evaluation questions focus on the following:

1. Outcome measurement was consistent with the training schedule and 
activities conducted according to the proposed timeline.

2. The process of evaluation at this stage consisted of evaluating 
( 1 ) the in-class health education
( 2 ) the benefits of program components 
( 3 ) the benefit of exercise training.
( 4 ) the understanding of rehabilitation 
( 5 ) staff behaviors

oov> 1W
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Data collection method
Two data collection method which combined with training program phase were:
1. Observation of program activities and the patients’ learning process.
2. Semi-structure interviews with COPD patients covered with the general 

topics about the benefit of the program, feeling about the pulmonary 
rehabilitation program, viewed about the relationship with professional, the 
benefit of exercise. The interviews were semi-structure and conducted by 
the program manager to obtain qualitative data.

Results
1. The teaching activities included 3- hour classes once a week every Friday 

for 6 weeks conducted by a rehabilitation team according to the proposeo 
timeline and relevant to the objectives.

2. The assessment of resource utilization in this project was sufficient in 
covering manpower, budget, materials and time used according to the 
project plan.

3. Program components were well organized, appropriate and continuously 
consistent and program training duration in 6 classes was sufficient in 
covering all the program components and the exercise training. The details 
of 6 sessions are as follows:

During the first group session given by the program manager, the 
exploring facts and figures of COPD and the overview of pulmonary
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rehabilitation were emphasized. The present concept of rehabilitation 
programs was an on-going process. Patients were given a basic introduction 
to COPD.

The second session was held by a coordinating nurse that 
concentrated on the knowledge about causes of COPD, patho-physiological 
and treatment of COPD. Prevention of attacks and factors causing 
exacerbation were emphasized, as well as, the dangers of smoking. 
Retraining in breathing techniques such as pursed-lip breathing and the 
chest mobility exercise were instructed and practiced in class.

A specially trained nurse conducted the third session. She reviewed 
the key concepts from the second day and then concentrated on self-care. A 
variety of self- care strategies for managing disability was instructed and 
practiced. Most topics selected for the class were based on the participants’ 
identified needs and the rehabilitation team provided individual assistance 
accordingly.

The pharmacist conducted the fourth session that included 
pharmacology of the COPD drugs, how they effect the obstruction, and the 
rationale for their use. The techniques of the inhalation used was instructed 
and practiced within the group. The group practiced a pursed-lip breathing 
and walking together at the end of this class.

The rehabilitation trained nurse conducted the fifth group session. 
Participants received instructions and practiced a variety of exercises and
stress reduction techniques.
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The program manager conducted the sixth group session. The goals 
of COPD rehabilitation and the review of the components in previous 
classes were stated again. Participants were encouraged to identify activities 
that enhanced a positive life-style and continued with simple exercise at 
home.

4. The learning process involved participation from all of the rehabilitation 
team and the participants and the results are describe in detail as follows:
4.1 The effectiveness of an education component

The evaluation of the 6 classes showed that after each of the classes, 
the patients reported high level of knowledge and skills, associated with this 
experience of learning process. The outcomes of educational part were:

• The patients recognized and verbalized that COPD is a long life 
condition that cannot be cured, but can be controlled.

• The patients understood and defined the basic components of 
the respiratory system.

• The patients understood and defined the changes that occurred 
in the respiratory system as a result of COPD.

• The patients demonstrated the correct method of diaphragmatic 
breathing.

• The patients demonstrated the correct method of pursed lip 
breathing.

• The patients recognized and described the symptoms of dyspnea 
and related these symptoms to his/her own dyspnea episodes.



39

• The patients knew and described the method that used to keep 
sputum thin.

• The patients demonstrated the six steps of effective coughing.
• The patients knew and described the names, actions and side 

effects of prescribed medication.
• The patients knew and were able to describe the environmental 

factors that played a role in COPD.
• The patients defined and described the ways to control his or 

her environment.
• The patients identified and described the signs and symptoms of 

the respiratory infections.
• The patients understood and demonstrated relaxation technique.
• The patients knew and demonstrated the method of energy 

conservation technique.
• The patients demonstrated exercise training that he/she needed 

to practice at home

4.2 The benefits of program components
From the interviews, the COPD patients responded to the question, “ 

What are the most positive benefits of your involvement in the 
rehabilitation program? “ The most frequently mention answer was the 
education. The COPD patients identified the formal lectures and the 
accompanying informal interactions with rehabilitation personnel as 
especially helpful in making personnel health decisions.
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A typical comment from a 78-year-old man exemplified program 
benefits; “ I had a lot of knowledge that was not good knowledge, 
particularly about self-management and better understanding of the disease.

Another said that; “ I’m very pleased with this program I gained a lot of 
knowledge about COPD” and “ I was glad to know that the team developed 
rehabilitation program for COPD patients and I enjoyed in participating in 
the program. “

Another program benefit that the patients identified was the 
opportunity to “ share with people who had the same problems.”

4.3 Understanding rehabilitation
Thirteen COPD patients thought that rehabilitation had a role in 

their health maintenance to achieve the optimal level of life. They thought 
they should have an active role in rehabilitation They emphasized the 
importance of learning to perform rehabilitation exercises in the correct 
manner.

4.4 Staff behaviors
The third evaluation within the hospital- based rehabilitation phase 

was “ Staff behaviors”: behavior of the rehabilitation personnel that were 
supportive for the patients to become more skillfully at collaborative self
management. The patients used the term pulmonary rehabilitation team 
personnel to include individuals, such as, the van drivers who were
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responsible to transport them to and from the program, nurses, and 
pharmacy.

The examples of specific staff behaviors that are supportive 
included “ Nurses check on me all the time,” “ Careful monitoring by the 
pulmonary rehabilitation personnel made me feel safe and became more 
secure and comfortable with what I could do exercise without dyspnea.”

4.5 Effective of exercise training
Patients described the positive aspects of exercise during exercise 

training by stating that “ it makes me feel stronger, it helps to relax muscles, 
relieves fatigue and improves breathing.” Another women said, “it relieved 
depression and loneliness as a result of taking a walk and participating in 
group exercise.”

A typical comment from a 48- year-old identified benefits of the 
exercise training. “ enjoy exercising with others who have similar problems 
and the informal interactions with staff’. The exercise training for the 
COPD patients was implemented as planned. Most of the patients were be 
able to completely participate in exercise. The negative aspects of exercise 
included the consumption of too much time; subjects made comment such 
as “too painful if does not do them consistently”.

None of the participants had encountered any difficulties attending 
to the program. All of them indicated that the program changed the way 
they looked at their health. The respondents all indicated that they were 
confident in the rehabilitation team directing their care.
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Phase 3. Home- based rehabilitation and home-visit 
Purpose
1. To analyze and evaluate the process of the home-based rehabilitation.
2 To evaluate the ability of the COPD patients in applying the knowledge to 

their own situation.

Evaluation question
1. How was the process o f home visit ?
2. What types o f exercise did the COPD patients commonly practice at his or 

her home? What were the barriers, if any?
3. Did the activities of home visits conduct according to its plan?
4. What did the patients feel about home visits?
5. What activities did the home care nurses provide to the patients?

Evaluation design
1. Measured outcomes

- Consistency of the home visit activities with the study objectives.
- Patients’ view of the benefit of home visit.
- Numbers of home visit per each patient.
- Types of exercise that the patients practiced at home.
- Number of activities that home-care nurses provided to the patients.

2. Data collection Instrument consisted of
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- Home visit record form containing date and time of visit, patient’s name, 
address, sign and symptoms of the patients, nursing diagnosis and 
nursing actions, medication used, home environment, the patient’s 
functional activities of daily living, and health status.

- In-depth interview covering about types of the exercise, problems 
encountered with exercise practice, the patients’ view on the benefits of 
home visit. (Appendix 6 )

- Observation of general atmosphere and environment conditions within 
the home and physical status of patients during the visit.

3. Time of data collection
- During and after home visit

4. Data analysis
- Qualitative and quantitative descriptive analysis

Results:
1. In this phase, the nurses together with the patients developed a realistic plan 

of daily physical activities that were based on current physical status of the 
patients, such as, weakness, fatigue, and dyspepsia. The other nursing 
actions included assessment of patients for signs and symptoms of COPD, 
praising when the participants demonstrate increased participation in self- 
care activities, and encouraging patients to discuss his/her problems and to 
be as active as possible in self-care activities and regularly exercise.
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2. The patients reported satisfaction with home visit. Comments by the 
patients included “ Nurse explained something that I forgot in the class, and 
help me feel better. This motivated me to do more”, “ She helped me find 
an alternative exercise practice, “ “ She kept saying, regularly exercise will 
help me feel better,” and lastly, “ She cautioned me, told me what to eat, 
what not to eat and encouraged me to exercise regularly. “ Some patients 
described how information from staff during home visits led them away 
from concentrating on their problems and to focus instead on taking an 
active role in rehabilitation. They explained how information helps them to 
understand rehabilitation goals and to recognize when they were making 
progress.

3. The outcome evaluation of the home visit to 13 patients by 2 projects 
nurses found that:
- The average number of home visits per patient was 3 times in six months 

which did not follow the original project plan. The low frequency of 
home visits by nurses was the result of many coincidental factors, 
including time constraints and perceived limitations of technological 
support.

- The ability in applying program’s components to the patients’ owns 
situation: The home health care nurse reported that the COPD patients 
were able to manage their treatment process more effectively. They were 
more likely to know the use of their medications and ways to control the 
environment to decrease the likelihood of exacerbation of the disease
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process. They were able to identify the way to prevent or minimize 
respiratory problems.

- The home-visit data on exercise practice showed that 12 COPD patients 
reported they continued regular exercises at home. The types of 
exercises varied individually, some of them combine exercise with their 
daily tasks, such as, the patients who were cowherds exercised by 
walking the cow, and some walk for 20 minutes 3 times a week around 
his or her home. One patient reported that overprotection from family 
members made her feel incapable and described how her daughter 
convinced her that rest was the most appropriate treatment.

- All subjects reported positive outcomes from using the breathing 
techniques. Comments from one 66 year-old man supported the positive 
effects of breathing exercise by stating, “ I used the breathing techniques 
to help me bring up the mucus,” “ It helps to get rid of bad air in lungs.” 
“ The exercise prevents strain on chest and chest tightening.” Another 
reported, “ It helps with activities such as climbing up the stair.”

- Many patients were able to articulate the positive effects on energy 
conservation techniques: they were able to spread their energy over the 
day, they gained satisfaction from being able to complete a job, their
breathing was easier, and they were less tired.
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Phase 4: Hospital follow-up care
Purpose
To assess for indications that the patients were able to effectively manage the 

therapeutic regimen.

Evaluation question
1. Were there compliance ofCOPD patients in follow-up care?
2. - What were the activities that enhance compliance?
3. What were the symptoms of COPD that the patients report in hospital 

follow-up care?

Evaluation design
The result of the evaluation of hospital follow-up care may be divided into two 

sections, namely, ( 1 ) The number of symptoms describe in the patients’ report, ( 2 ) 
The compliance rate of follow-up care in the hospital.

Evaluation methodology
At each monthly hospital follow-up visit, the out-patient rehabilitation nurse 

saw the patients and encouraged them to contact her at any time if the symptoms arose. 
The patients were asked questions about subjective symptoms of COPD that affected 
him/her and were asked about what he/she did to make one feel better?. Collected data
on every visit was analyzed.
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Data collection Method
Semi-structure interviews and individual patients’ record files in the hospital

Result
All 13 patients completed 6 months of the hospital follow-up care. The total 

number of the hospital follow-up care was 90 visits with an average of 1.15 visits per 
patient per month. Two of the COPD patients experienced acute exacerbation during 
follow-up care in the hospital. Both of them were admitted into the hospital and after 
an exacerbation, they returned to their previous treatment.

Data from each of the out patient files had shown that patient noncompliance 
with taking medication to be as low as 10%, related to forgetfulness or not on time due 
to working time constraints. Five patients went to hospital follow-up care on every 
time schedule. The remaining did not go for hospital follow-up care in time but they 
reported that they took medications regularly. The patients demonstrated the effective 
management of the therapeutic regimen as evidenced by their participation in 
treatments and care. They were able to show an understanding of the implications of 
not following the prescribed treatment plan, understand what the medications ordered 
are for, including the rationale, their side effects, the method of administering, the 
importance of taking the prescription, maintaining the activity level, and continuos 
exercise practice.

The patients were able to state signs and symptoms and report to the health care
team properly. They reported about the symptoms improving after rehabilitation, such



48

as, they felt a lesser amount of breathlessness or had less cough, felt less fatigue and 
weakness, increased ability to perform activities of daily living without increasing 
shortness of breath or chest pain. Some patients reported that unwanted symptoms such 
as excessive cough, difficulty falling asleep, related to anxiety and change in sputum 
characteristics.

Phase 5: Post intervention
Purpose
1. To evaluate the overall effectiveness of the program on the three patients’ 

outcome namely; the quality of life, the exercise capacity and the 
perception of dyspnea after exercise.

2. To examine the interactive effects of two independent variables; the 
different age groups of participants and the different stages of the disease 
on the subjects’ response to the pulmonary rehabilitation program on the 
three patients’ outcome.

Evaluation question
Did the study group improve their quality of life, the exercise capacity and the 

perception of dyspnea after intervention?
Did the mean score of the quality of life, the exercise capacity and the 

perception of dyspnea of the study group differ from preprogram, 3 and 6 months after 
intervention ?

Did the effects of the pulmonary rehabilitation program on the quality of life, 
the exercise capacity and the perception o f dyspnea after exercise differ in the different
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age groups o f  partic ipan ts between the 40  -50 age group, the 51-60  age group and  the 

over-61 age group?

D id  the effects o f  the pulm onary rehabilitation program  on the quality o f  life, 

the exercise capacity and  the perception o f  dyspnea a fte r  exercise d iffer in the three 

different stages o f  the disease between the m ild  a irw ay obstruction, m oderate airw ay  

obstruction a n d  severe a irw ay obstruction?

Evaluation Design
1. B a se d  on  a  rev iew  o f  the  lite ra tu re  on  th e  e v a lu a tio n  o f  th e  e ffec tiv en ess  o f  

th e  reh ab ilita tio n  p ro g ram , th e  re h a b ilita tio n  te am  se le c te d  m easu rab le  

o u tco m es  th a t are th e  m o st m ean in g fu l o u tc o m e  fo r  th is  study : n am ely ,

( 1 ) a sse ssm en t o f  the  q u a lity  o f  life.

( 2 ) a ssessm en t o f  the ex e rc ise  cap ac ity .

( 3 ) a sse ssm en t o f  the  p e rcep tio n  o f  d y sp n e a  a f te r  ex e rc ise .

2. C o m p are  sco res on th ree  o u tco m es  b e tw een  p re -p ro g ra m , 3 and  6 m o n th s  

a fte r  reh ab ilita tio n  p ro g ram  o f  th e  s tu d y  g ro u p .

Evaluate Methodology
D esig n : one  g ro u p  pre and  post te s t d es ig n ed . T h ir te e n  p e o p le  w ith  C O P D  w ere  

ev a lu a te d  b e fo re  a tten d in g  p ro g ram , in th ree  m o n th s  an d  s ix  m o n th s  a fte r  co m p le tio n  o f 

the  re h a b ilita tio n  p rog ram .
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Data collection instrument
A fte r  p a r tic ip a tin g  in the  reh ab ilita tio n  p ro g ram , all su b jec ts  c o m p le te d  the  th ree  

ev a lu a tio n  in s tru m e n ts  (p re te s t p h ase). T h re e  and  six  m o n th  a f te r  th e  c o m p le tio n  o f  the  

in te rv en tio n  p h ase , all su b jec ts  ag a in  c o m p le te d  the  th ree  in s tru m e n ts  (p o st-te s t) . T h e  

d a ta  co lle c tio n  m e th o d  in  e v a lu a tin g  th ree  m a in  o u tc o m e  o f  th e  p ro g ra m  w as a ssessed  

by  th e  th ree  in s tru m e n ts  as fo llow :

(1) Assessment of the quality of life: Q u a lity  o f  life  w as  a sse ssed  by  u sin g  

sp ec ific  q u e s tio n n a ire s  fo r  p a tien ts  w ith  C O P D , c a lled  th e  C h ro n ic  R e sp ira to ry  D isea se  

Q u e s tio n n a ire  (C R Q ). (A p p en d ix  2) T h e  c h ro n ic  re sp ira to ry  q u e s tio n n a ire  (C R Q ) is  a 

d ise a se  sp ec if ic  q u e s tio n n a ire s  an d  is f re q u e n tly  a p p lie d  to  a sse ss  q u a lity  o f  life  in 

C O P D  p a tie n t d e v e lo p e d  by  G u y a tt an d  c o w o rk e r  in 1987. T h e  C R Q  h ad  been  rep o rted  

to  be  sen s itiv e , v a lid , an d  re sp o n s iv e  to  tre a tm en t, in c lu d in g  p u lm o n a ry  reh ab ilita tio n  

an d  p h a rm a c o lo g ic  th e rap y .

T h e  q u e s tio n n a ire s  w ere  tra n s la te d  in to  N o rth e rn  - T h a i  lan g u ag e . T h e  ch ro n ic  

re sp ira to ry  d ise a se  q u e s tio n n a ire  (C R Q ) c o n s is ts  o f  a  2 0 - ite m  in te rv iew  g u id e  th a t 

m easu re s  fo u r  a sp ec ts  o f  q u a lity  o f  life  o v e r  a 2 -w eek  p e rio d . It is d iv id ed  in to  fo u r 

c a teg o rie s : (1 ) d y sp n e a  o r b re a th in g  d iff ic u lty  w ith  th e  f iv e  m o st im p o rtan t and  

freq u en t a c tiv itie s  (q u estio n  4 a  to  4 e); (2 ) e m o tio n a l fu n c tio n  (q u estio n s  5, 

8 ,1 1 ,1 3 ,1 5 ,1 7 , and  19) ; (3) fa tig u e  (q u e s tio n s  7 , 10, 14 an d  16); (4 ) m aste ry  (the  

p a tie n t’s fe e lin g  o f  co n tro l o v e r th e  p u lm o n a ry  d ise a se  an d  its  e ffec ts) (q u estio n s  

6 ,9 ,1 2 , and  18). P a tie n ts  w ere  a sk ed  to  ra te  th e ir  fu n c tio n  on  a  sev en  p o in t sca le ; fo r 

e x a m p le  7 =  “ no t tired  at all 1 =  “ E x tre m e ly  tire d .” T h e  c h ro n ic  re sp ira to ry  d isease
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q u e s tio n n a ire  (C R Q ) m easu res  th e  d eg ree  o f  d y sp n e a  w ith  f iv e  p e rso n a l a c tiv itie s  and , 

th e re fo re , is l im ite d  in bo th  o f  its  ap p licab ility  a c ro ss  p a tie n ts  an d  o f  its  s e n s itiv ity  to  

c h a n g e  in d y sp n e a  fo r th o se  ac tiv ities  tha t a re  no t o n e  o f  th e  f iv e  c h o se n  b y  th e  p a tien t. 

H igh  sco re s  in d ic a te  h ig h  q u a lity  o f  life.

(2) Assessment of exercise capacity: E x e rc ise  c a p a c ity  w a s  m e a su re d  b y  the  

1 2 -m in u te  d is ta n c e  w a lk  te s t (1 2 M D ) d ev e lo p ed  by  M c G a v in  e t a l., 1976. (A p p en d ix  3) 

T h is  te s t, w h ich  d e te rm in es  how  m an y  m e te rs  the  su b je c t c a n  w a lk  in  12 m in u te s , has 

been  u se d  e x te n s iv e ly  in  p rev io u s re sea rch  in v o lv in g  p a tie n ts  w ith  C O P D . T h e  

d is ta n c e  c o v e re d  in  12 m in u tes  b y  p a tien ts  w a lk in g  in  a  lev e l c o r r id o r  a t th e ir  o w n  rate . 

F o r th is  te s t, p a tie n ts  w ere  in s tru c ted  to  w alk  as fa r  as p o s s ib le  d u r in g  a  1 2 -m in u tes 

p e r io d  a ro u n d  th e  p e r im e te r  o f  a  m easu red  a rea  as a te s t o f  th e  a b ility  o f  a  p a tie n t w ith  

C O P D  to  fu n c tio n  in d a ily  ac tiv ities . T h e  12 -m in u te  d is ta n c e  w a lk  te s t (1 2 M D ) has 

d e m o n s tra te d  te s t- re te s t re liab ility  (M cG av in  et al., 1976) as h a s  its  c o n c u rre n t v a lid ity , 

u s in g  a p ro g re ss iv e  ex e rc ise  test. T h e  12 -m in u tes d is ta n c e  w a lk  te s t (1 2 M D ) is an 

acc e p tab le , s im p le , and  sen sitiv e  in d ex  o f  im p ro v in g  o f  c h a n g e s  in  e v e ry d a y  ex e rc ise  

to le ran ce . P a tie n ts  can  p e rfo rm  them  an d  th ey  p ro b a b ly  re f le c t  a b ility  to  p e rfo rm  

e v e ry d a y  a c tiv itie s  m o re  c lo se ly  than  the  m o re  c o m p le x  e x e rc is e  te s ts .

(3) Assessment of perception of dyspnea after exercise: p e rc e p tio n  o f 

d y sp n e a  a fte r  e x e rc ise  w as m easu red  w ith  th e  H o riz o n ta l V isu a l A n a lo g u e  S cale  

(H V A S ) at th e  e n d  o f  a  12 -m inu te  d is tan ce  w a lk  te s t, in d ic a tin g  th e ir  in te n s ity  o f  

d y sp n e a  a fte r  ex e rc ise . (A p p en d ix  4) T h e  sca le  is a 1 0 0 -m m  h o riz o n ta l line  w ith  the 

an ch o rs  at each  en d  in d ica tin g  th e  ex trem e  h ig h es t a n d  lo w e s t p o in ts . T h e  le ft a n c h o r is
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m ark ed  “no  sh o rtn e ss  o f  b re a th ” and  the  r ig h t a n c h o r is m a rk e d  “ sh o rtn e ss  o f  b rea th  as 

b ad  as can  b e ” . S u b jec ts  w ere  a sk ed  to  in d ica te  th e  a m o u n t o f  sh o rtn e ss  o f  b rea th  th ey  

w ere  h av in g  by  p lac in g  the  m ark  at the  h e ig h t o f  th e  c o lu m n  th a t d e sc r ib e d  th e ir  level 

o f  sh o rtn ess  o f  b rea th . S co rin g  w as be d o n e  b y  m e a su rin g  th e  d is ta n c e  in cen tim e te rs  

fro m  th e  le ft e n d  o f  th e  sca le  to  the  su b je c t’s m a rk ed . T h e  re lia b ility  an d  v a lid ity  o f  

th is  sca le  as a  m e a su re  o f  d y sp n ea  has been  re p o rte d  (G ift, 1989; G ift e t al; 1986).

Data analysis
R e su lts  w ere  e x p re ssed  as m ean  sco re s  an d  s ta n d a rd  d e v ia tio n s  on  the  C h ro n ic  

R e sp ira to ry  D ise a se  Q u es tio n n a ire s  (C R Q ), th e  1 2 -m in u te  d is ta n c e  w a lk  te s t (1 2 M D ) 

an d  th e  H o riz o n ta l V isu a l A n a lo g u e  S ca le  (H V A S ) th a t w e re  f ille d  o u t b e fo re  su b jec ts  

a tten d ed  th e  p ro g ra m  an d  again  3 m o n th s  an d  6 m o n th s  a f te r  th e  p ro g ram . T h e  S P S S  

v ersio n  8.0 fo r  w in d o w  d a ta  an a ly sis  w as u sed  to  a n a ly z e  th e  d a ta  as fo llo w s:

1. P a ire d  t- te s t w as u sed  to  ex a m in e  w h e th e r th e re  w as a  s ig n if ic a n t d iffe ren ce  

b e tw een  p rep ro g ram , 3 and  6 m o n th s  a fte r  th e  p ro g ram .

2. D e p e n d e n t t-te s ts  w ere  u sed  to  d e te rm in e  i f  th e re  w ere  d iffe red  

im p ro v e m e n ts  a fte r th e  p u lm o n a ry  re h a b ilita tio n  p ro g ra m  w ith in  the  

d iffe ren t ag e  g ro u p s o f  p a rtic ip an ts  an d  th e  d iffe re n t s ta g e s  o f  the  d isea se  

fo r  d iffe ren ces  b e tw een  th e  b a se lin e , 3 an d  6 m o n th s  m easu res . 

S ig n ific a n c e  w as set at the  0 .05  level fo r all a n a ly se s .

Results
1. Analysis on the quality of life
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C a lc u la te d  m ean  sco res  and  stan d ard  d ev ia tio n s  fo r 13 su b jec ts  in th e  

p u lm o n a ry  re h a b ilita tio n  p rog ram  on th e  C h ro n ic  R e sp ira to ry  D isease  Q u e s tio n n a ire  

(C R Q ) in s tru m e n t th a t w as tilled  o u t b efo re  su b jec ts  a tten d ed  th e  p ro g ram  and  again  3 

m o n th s  and  6 m o n th s a fte r  th e  p rogram . T ab le  3.5 p re sen ts  th e se  resu lts .

A  h ig h e r  m ean  o f  to ta l sco res  on  th e  C R Q  3 m o n th s  an d  6 m o n th s  sh o w ed  

im p ro v e m e n t o v e r p rep ro g ram  sco res in d ica ted  th a t p a tien ts  had  so m e  d e g re e  o f  q u a lity  

o f  life.

Table 3.5: Mean scores and standard deviations on the CRQ Scale before and
after the pulmonary rehabilitation program.

CRQ Subscales Preprogram 
results 
X (SD)

Results 3 months 
after the program 

X ( SD)

Results 6 months 
After the program 

X ( SD)
D y sp n ea 18.23 ( 4 .85  ) 2 4 .0 7  ( 5 .02 ) 2 5 .7 6  ( 4 .8 5 )

F a tig u e 2 0 .69  ( 3 .30  ) 2 2 .6 9  (3 .4 0  ) 2 4 .4 6  ( 3.01 )

E m o tio n a l fu n c tio n 38 .69  ( 6 .7 7 ) 3 7 .9 2  ( 5 .1 7  ) 4 2 .23  (4 .7 1  )

M aste ry 19,84 ( 5 . 1 7 ) 19.38 ( 5 .2 0  ) 23.61 ( 4 .25  )

T o ta l sco re 24 .67( 9 .39  ) 25 .63  ( 8 .41 )
_________

2 8 .8 6  ( 8 .96  )

A m o n g  th e  su b sca les  o f  the  C R Q , th e  d y sp n ea  and  fa tig u e  su b sc a le s  had show n  

im p ro v e m e n t at 3 m on ths a fte r the  p rog ram . A t 6 m o n th s  a fte r  th e  p ro g ram , to tal 

sco res  on  th e  C R Q  show ed  im p ro v em en t o v e r to ta l p re p ro g ra m  sco re s  as w ell as on

each  o f  th e  fo u r  su b sca les
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U sin g  t- te s t fo r paired  sam ples to  d e te rm in e  w h e th e r  th e re  w as a s ig n ific an t 

d iffe re n ce  b e tw e e n  p rep ro g ram  and 3 m on ths a fte r  th e  p ro g ra m  on  th e  C hron ic  

R esp ira to ry  D isease  Q u estio n n a ire s  (C R Q ). T ab le  3 .6  sh o w s th e se  resu lts . A m o n g  the  

su b sc a le s  o f  th e  C R Q , the  dyspnea  and  fa tig u e  su b sc a le s  sh o w ed  s ig n ifican t 

im p ro v e m e n t at th ree  m onths afte r the  p rogram . T o ta l sc o re s  on  th e  C R Q  at 3 m onth  

a fte r  th e  p ro g ram  sh o w ed  no sign ifican t d iffe ren ce  o v e r to ta l p re p ro g ra m  sc o re s  as w ell 

as th e  em o tio n a l fu n c tio n  and m astery  subscales.

Table 3.6: Results of paired t-test analysis of mean scores on tile CRQ taken
before and 3 months after the pulmonary rehabilitation program.

CRQ Subscales Mean Difference SD T Value p*
D y sp n ea 5.84 4 .75 4 .43 .001*
F a tig u e 2.00 3.13 2 .3 0 .040*
E m o tio n a l function 0 .76 5.41 0.51 .618

M aste ry 0 .46 5 .47 0 .3 0 .766

Total Score 0.96 2.80 0.68 .542
* T h e  level o f  s ig n ific an ce  w as e s tab lish ed  at p <  0 .05

T ab le  3 7 sh o w s the resu lts  w hen  co m p ared  3- m o n th  p o s t-p ro g ra m  on  th e  C R Q  

sco re s  w ith  6 -m o n th  p o st-p ro g ram  on th e  C R Q  sco re s  u s in g  a p a ired  t- te s t analysis. 

T h ere  w e re  s ig n ific an t d iffe ren ce  b e tw een  th e  to ta l C R Q  sc o re s  and  th e  sc o re s  on the 

d y sp n ea , th e  em o tio n a l fu n c tio n  and th e  m aste ry  su b sc a le s  tak en  3 m o n th s  a fte r the 

p u lm o n a ry  reh a b ilita tio n  p rog ram  and  aga in  at 6 m o n th s  a f te r  th e  co n c lu s io n  o f  the 

p rog ram . T h ere  w ere  no sig n ifican t d iffe ren ce  b e tw e e n  th e  3 - and  6 -m o n th  post
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p ro g ram  sc o re s  on  th e  fa tig u e  su b sca les . T h ese  re su lts  in d ica ted  th a t e x c e p t fo r  th e  

fa tig u e  su b sca le s , su b je c ts ’ q u a lity  o f  life  rem ained  re la tiv e ly  s ta b le  fo r d y sp n ea  a,id 

fa tig u e  su b sc a le s  fo r th e  p erio d  from  3 to  6 m on ths a fte r  th e  p u lm o n a ry  re h a b ilita tio n  

p rogram .

Table 3,7: Results of paired t-test analysis of mean scores oil the CRQ taken 3
months and 6 months after the pulmonary rehabilitation program 
(N=13).

CRQ Subscales Mean Difference SD T Value p*
D y sp n ea 1.69 1.43 4 .2 4 .001*

F a tig u e 1.76 3 .85 1.65 .124

E m o tio n a l fu n c tio n 4 .3 0 5 .57 2 .78 .016*

M aste ry 4.23 4 .95 COorn 0 1 0 *

Total Score 3.22 1.27 5.08 .015*
* T h e  level o f  s ig n ific a n c e  w as e s tab lish ed  at p < 0 .05

U sin g  a p a ired  t- te s t an a ly sis  to  d e te rm in e  i f  sc o re s  on  th e  C R Q  6 m o n th s  a fte r 

the  p ro g ram  w as s ig n ific an tly  d iffe ren t from  p rep ro g ram  scores. T h e  re su lt in d ica ted  

tha t th e re  w as still a s ig n ific an t d iffe ren ce  on th e  to ta l m ean  sco re  and th re e  o f  the 

su b sca les  ( th e  em o tio n a l fu n c tio n  su b sca le  w as  an e x c e p tio n )  b e tw een  p re p ro g ra m  and

6-m o n th  post p ro g ram  sco res, as show n in T ab le  3.8.
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preprogram and 6 months after the pulmonary rehabilitation 
program (N=13).

Table 3.8: Results of paired t-test analysis of mean scores on the CRQ taken

CRQ Subscales Mean Difference SD T Value p*
D y sp n ea 7.53 4 .33 6 .2 7 .000*

F atig u e 3 .76 3.63 3 .7 4 .003*

E m o tio n a l fu n c tio n 3.53 7 .92 1.61 .133

M aste ry 3 .76 5.03 2 .6 9 019*

Total Score 4.19 1.83 4.56 .020*
*T he level o f  s ig n ific an ce  w as e s tab lish ed  at p <  0 .05

2. Analysis on the exercise capacity
C a lc u la te d  m ean  sco res and stan d ard  d e v ia tio n s  fo r 13 su b jec ts  in the 

p u lm o n a ry  reh a b ilita tio n  p rog ram  on th e  12 -m in u te  d is tan ce  w alk  te s t ( 12M D ) th a t w as 

filled  ou t b e fo re  su b jec ts  a tten d ed  th e  p ro g ram  and  again  3 m o n th  and  6 m o n th s  a fte r 

th e  p ro g ram  T ab le  3 .9  p resen ts  th ese  resu lts . A h ig h e r m ean  sc o re s  on  th e  12- m inu te  

d is tan ce  w alk  test (1 2 M D ) at 3 m o n th s  and 6 m o n th s sh o w ed  im p ro v e m e n t over 

p rep ro g ram  sco re s  in d ica ted  th a t p a tien ts  had in c reased  in e x e rc ise  cap ac ity .
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Walk Test (12MD) before and after the pulmonary rehabilitation 
program.

Table 3.9: Mean scores and standard deviations on the 12- Minute Distance

Preprogram 3 months after 6 months after
W alk in g  d is tan ce X ( SD ) program program
(m e te rs) X ( SD ) X ( SD )

609.23  (1 8 6 .1 7  ) 694  .38 ( 197.60) 73 7 .9 2  ( 214 .64 )

U sin g  a p a ired  t- te s t ana lysis  to  d e te rm in e  w h e th e r th e re  w as a s ig n ifican t 

d iffe re n ce  in m ean sco res  b e tw een  p rep ro g ram  and  3 m o n th s  a fte r  th e  p rog ram  on the 

12- M in u te  D is tan ce  W alk  T est (1 2 M D ). T ab le  3 .10  sh o w s th is  result. T h e re  w as 

s ig n ific a n t d iffe ren ce  b e tw een  p re p ro g ra m  and  3 m on th  a fte r  th e  p ro g ram  sco re s  on the 

12 -m in u te  d is tan ce  w alk  ( 12 M D ) (t =  3 .00 ; p =  .01 I ).

Table 3.10: Paired t-test analysis OI1 preprogram and 3 months after program
mean scores on the 12- Minute Distance Walk Test (12MD).

Time Mean Scores SD t Value p*
Preprogram Scores 609.23 186.17 3.00 . o i l *

3 - Months Scores 694.38 197.60

* T he level o f  s ig n ific an ce  w as e s ta b lish e d  at p <  0 .05
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T a b le  3.11 sh o w s th e  re su lts  w hen  c o m p a re d  3 m o n th  p o s t-p ro g ra m  w ith  6 

m on th  p o s t p ro g ram  on  th e  12 -m in u te  d is tan ce  w alk  te s t (1 2 M D ) u s in g  a p a ire d  t-test 

ana lysis . T h e re  w as s ig n ific an tly  d iffe ren t b e tw een  3 m o n th s  an d  6 m o n th s  a fte r  the 

p ro g ram  on  th e  1 2 -m in u te  d is tan ce  w alk  test (1 2 M D ) as fo llo w in g :

Table 3.11: Paired t-test analysis between 3 months and 6 months after the
pulmonary rehabilitation program on the 12-minute distance walk 
test (12MD).

Time Mean Scores SD t Value p *
3 months after program scores 694.38 197.60 2.24 .045*
6 months after program scores 737.92 214.64
*T h e  level o f  s ig n if ic a n c e  w as e s tab lish ed  at p  <  0 .05

U sin g  a  p a ire d  t- te s t an a ly s is  to  d e te rm in e  if  sc o re s  o n  th e  1 2 -m in u te  d is tan ce  

w alk  te s t (1 2 M D ) at 6 m o n th s  a fte r  the  p ro g ram  w as s ig n if ic a n tly  d iffe re n t from  

p re p ro g ra m  sco res. T h e  re su lt in d ica ted  th a t there  w as a s ig n if ic a n t d iffe re n ce  b e tw een  

p re p ro g ra m  an d  6 -m o n th  p o s t p ro g ram  sco res on th e  1 2 -m in u te  d is tan ce  w a lk  test

(1 2 M D ); as sh o w n  in T ab le  3 .12.
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test (12MD) between preprogram and 6 months after the pulmonary 
rehabilitation program.

Table 3.12: Paired t-test analysis of mean scores on the 12-minute distance walk

Time Mean Scores SD t Value p *
Pre-program scores 609.23 186.17 4.7 .000
6 months after 737.92 214.64
program scores
*T h e  level o f  s ig n ifican ce  w as estab lish ed  at p < 0.05

3. Analysis on the perception of dyspnea after exercise
C alcu la ted  m ean  sco res and stan d ard  d e v ia tio n s  fo r  13 su b jec ts  on the  

H o rizo n ta l V isual A n a lo g u e  S cale  (H V A S ) scores. T h e  13 su b je c ts  filled  ou t the  test, 

b e fo re  a tten d in g  th e  p ro g ram  and again  3 m on ths and  6 m o n th s  a fte r the  p rogram . 

T ab le  3 .13 p resen ts  the  m ean sco re  L o w er m ean  sc o re s  on  th e  H o rizo n ta l V isual 

A n a lo g u e  S ca le  (H V A S ) at 3 m on ths and 6 m o n th s  in d ica ted  th a t p a tien ts  had 

d ec rea sed  in d y sp n ea  a fte r ex erc ise  w h ich  is co n s id e red  an im p ro v em en t.

Table 3.13: Mean scores and standard deviations on the Horizontal Visual
Analogiie Scale (HVAS) scores before and after the pulmonary 
rehabilitation program.

Preprogram 3-months after 6- months after
P ercep tio n  o f  dysp n ea X ( SD  ) program program
a fte r  ex e rc ise X  ( SD  ) X ( S D )

3 .17  (1 .93  ) 1.61 ( 96 ) 1.25 ( .67 )
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A  p a ire d  t- te s t an a ly s is  w ere  u sed  to  d e te rm in e  w h e th e r  th e re  w as a s ig n ific an t 

d iffe ren ce  in m ean  sco re s  b e tw een  p rep ro g ram  an d  3 m o n th s  a f te r  th e  p ro g ram  on the  

H o rizo n ta l V isu a l A n a lo g u e  S ca le  (H V A S ) scores. T a b le  3 .1 4  sh o w s th is  resu lt. A 

p a ired  t- te s t sh o w e d  a s ig n ific an t d iffe ren ce  in  p a r tic ip a n ts ’ p e rc e p tio n  o f  d y sp n e a  a fte r 

e x e rc ise  a fte r  p a r tic ip a tin g  in th e  p u lm o n a ry  reh a b ilita tio n  p ro g ram . T h e  m ean  sco re  

b e fo re  th e  p ro g ra m  w as 3 .17  cen tim e te rs , w ith  th e  h ig h e s t p o ss ib le  d y sp n ea  sco re  b e in g  

10 ce n tim e te rs . T h e  m ean  sco re  3 m o n th s  a fte r  th e  p ro g ra m  w as 1.61. T h e se  resu lts  

sh o w ed  th e  im p ro v e m e n t in p a r tic ip a n ts ’ p e rcep tio n  o f  d y sp n e a  a fte r  ex e rc ise  and  

sh o w e d  a s ig n if ic a n t d iffe ren ce . ( t =  3 .83 ; p  =  .002  )

Table 3.14: Paired t-test analysis of preprogram and 3 months after the
pulmonary rehabilitation mean scores on the Horizontal Visual 
Analogue Scale (HVAS).

Time Mean Scores SD t Value p *
Preprogram 3.17 1.93 3.83 .002*
3 months after program 1.61 .96
* T h e  level o f  s ig n ific a n c e  w as e s ta b lish e d  at p <  0 .0 5 .

T a b le  3 .15  p re sen ts  the resu lts  w hen  c o m p a re d  3- m o n th  an d  6 -m o n th  p o s t

p ro g ram  on  th e  H o rizo n ta l V isual A n a lo g u e  S ca le  (H V A S ) sco re s . A p a ire d  t-test 

sh o w ed  a s ig n if ic a n t d iffe ren ce  in p a r tic ip a n ts ’ p e rc e p tio n  o f  d y sp n e a  a fte r  ex erc ise  

a fte r  p a r tic ip a tin g  in  the  p u lm o n a ry  re h a b ilita tio n  p ro g ram . T h e  m ean  sco re  on 3 

m o n th s  a fte r  th e  p ro g ram  w as 1.61 and  th e  m ean  sc o re  6 m o n th s  a f te r  the p ro g ram  w as
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1.25. T h ese  re su lts  sh o w ed  s ig n ifican t d iffe ren ce  b e tw een  3 m o n th s  an d  6 m o n th s  afte r 

the  p ro g ra m  in the  p a r tic ip a n t’s percep tion  o f d y sp n ea  a f te r  ex e rc ise , (t =  2 .84; p = 

.015).

Table 3.15: Paired t-test analysis of 3 months and 6 months after the pulmonary
rehabilitation mean scores on the Horizontal Visual Analogue Scale 
(HVAS).

Time Mean Scores รอ t Value p*
3 months after program 1.61 .96 2.84 .015*
6 months after program 1.25 .67
*T he level o f  s ig n if ic a n c e  w as e s tab lish ed  at p <  0 .05 .

In a d d itio n , a p a ired  t- te s t an a ly sis  b e tw een  p re p ro g ra m  an d  6 m o n th  post 

p ro g ram  sc o re s  on  the  H o rizo n ta l V isual A n a lo g u e  S ca le  (H V A S ) sh o w e d  a  s ig n ifican t 

d iffe re n ce  e x is te d . T h e  resu lts  o f  the p ercep tio n  o f  d y sp n e a  a f te r  e x e rc ise  are show n  in 

T a b le  3 .16.

Table 3.16: Paired t-test analysis of preprogram and 6 months after the
pulmonary rehabilitation mean scores on the Horizontal Visual 
Analogue Scale (HVAS).

Time Mean Scores รอ t Value p*
Preprogram 3.17 1.93 5.00 .000*
6 months after program 1.25 .67
*T he level o f  s ig n if ic a n c e  w as e s tab lish ed  a t p <  0 .05 .
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4. Analysis on the different age groups of participants on the patients’ 
outcomes.

T h e  age g ro u p s o f  the  su b jec ts  w ere  d iv id e d  in to  th re e  ag e  g ro u p s , n a m e ly  the 

4 0 -5 0  ag e  g ro u p , th e  5 1 -60  ag e  g ro u p  an d  th e  o v er-6 1  ag e  g ro u p . T h e re  w ere  13 

p a rtic ip a n ts  in  th is  s tu d y , o f  w h ich  2, 5 an d  6 w e re  s ta g e d  as h a v in g  th e  4 0 -5 0  age 

g roup , th e  5 1 -6 0  ag e  g roup  and  th e  ov er-6 1  ag e  g ro u p . T h e  s tu d y  a lso  e x a m in e d  the 

in te rac tiv e  e ffe c ts  o f  th e  d iffe ren t age g ro u p s o f  th e  p a r tic ip a n ts  on  th e  th ree  o u tco m es  

as fo llow :

4.1 Analysis on the quality of life between the three different age 
groups of participants.

T h e  q u a lity  o f  life  am o n g  the  th ree  d iffe re n t ag e  g ro u p s  o f  th e  su b je c ts  w ere  

m easu red  an d  p re se n te d  in T a b le  3 .17 . A ll th re e  ag e  g ro u p s  sh o w e d  im p ro v e m e n ts  in 

all fo u r o f  th e  C R Q  su b sca les  at 3 and  6 m o n th s  a f te r  th e  re h a b ilita tio n  p ro g ra m  o v er 

th e  fo u r sca le s  at b a se lin e  sco res in d ica ted  th a t all th re e  g ro u p s  h ad  h ig h e r  q u a lity  o f  

life a fte r  p a r tic ip a te d  in  the  p u lm o n a ry  re h a b ilita tio n  p ro g ram .
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Table 3.17: Mean scores and SD on the Chronic Respiratory Disease
Questionnaires (CRQ) before and after the pulmonary 
rehabilitation program in the three different age groups of the 
participants.

CRQ Time 40-50 age 51-60 age Over-61 age
Subscale group group group
D y sp n ea B ase lin e 18 .00(2 .83) 1 6 .2 0 (5 .6 6 ) 2 0 .0 0 (4 .3 4 )

3 m o n th s 2 6 .0 0 (5 .6 6 ) 2 3 .6 0 (6 .1 1 ) 2 3 .5 0 (5 .0 5 )

6 m o n th s 2 5 .0 0 (4 .2 4 ) 2 5 .4 0 (6 .3 9 ) 2 3 .6 7 (6 .3 5 )

F a tig u e B ase lin e 2 1 .5 0 (2 .1 2 ) 1 9 .2 0 (2 .5 9 ) 2 1 .3 3 (4 .4 6 )

3 m o n th s 2 2 .5 0 (.7 1 ) 2 1 .8 0 (4 .0 2 ) 2 4 .0 0 (2 .8 3 )

6 m o n th s 2 4 .0 0 (.0 0 ) 2 5 .4 0 (3 .4 4 ) 2 3 .8 3 (3 .3 1 )

E m o tio n a l B ase lin e 4 0 .0 0 (8 .4 9 ) 3 7 .2 0 (8 .1 4 ) 3 9 .5 0 (6 .2 5 )

fu n c tio n 3 m o n th s 4 1 .5 0 (9 .1 9 ) 3 6 .6 0 (5 .8 6 ) 3 7 .8 3 (3 .6 0 )

6 m o n th s 4 3 .5 0 (2 .1 2 ) 4 1 .6 0 (5 .8 6 ) 4 2 .3 3 (4 .8 9 )

M aste ry B ase lin e 2 2 .0 0 (8 .4 9 ) 1 9 .2 0 (5 .7 6 ) 19 .67 (4 .59 )

3 m o n th s 2 4 .5 0 0 7 1 ) 1 5 .2 0 (2 .6 8 ) 2 1 .1 7 (5 .2 3 )

6 m o n th s 2 4 .0 0 0 0 0 ) 2 2 .6 0 (6 .9 9 ) 2 4 .3 3 (1 .6 3 )

T o  d e te rm in e  if  th e re  w ere  im p ro v em en ts  a f te r  the  re h a b ilita tio n  p ro g ram  w ith in  

the  th ree  d iffe re n t ag e  g roups, d e p e n d e n t t- te s ts  w ere  u se d  to  te s t the  d iffe ren ces  

b e tw een  the  b ase lin e  an d  3 m o n th s  a fte r  th e  in te rv en tio n . T a b le  3 .18 p re sen ts  th e  resu lt.
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O n ly  d y sp n e a  su b sca le  im p ro v ed  s ig n ific an tly  in  tw o  g ro u p s ; th e  over-61  age 

g ro u p  an d  th e  51 -  60  ag e  g roup  from  b ase lin e  to  3 m o n th s  a f te r  p ro g ram . T h e re  w ere  

no  s ig n ific a n t ch an g es  from  b ase lin e  to  3 m o n th s  a fte r  p ro g ra m  a m o n g  the  th re e  age 

g ro u p s fo r  th ree  o f  the  su b sca les  o f  C R Q  in c lu d in g  fa tig u e , e m o tio n a l fu n c tio n  and  the 

m as te ry  su b sca les .

Table 3.18: Comparison of the mean scores and standard deviation on the
Chronic Respiratory Disease Questionnaires (CRQ) at baseline and 
3 months after intervention in the three age groups of the 
participants.

CRQ
subscale

Time 40-50 age 
groups

51-60 age 
groups

Over-61 age 
group

D y sp n e a B ase lin e 18 .00(2 .83) 1 6 .2 0 (5 .6 6 ) 2 0 .0 0 (4 .3 4 )
3 m o n th s 2 6 .0 0 (5 .6 6 ) 2 3 .6 0 (6 .1 1 ) 2 3 .5 0 (5 .0 5 )
D iffe ren ce 8.00 7 .4 0 3 .50
p V alue .410 .049* o o น) *

F a tig u e B ase lin e 2 1 .5 0 (2 .1 2 ) 1 9 .2 0 (2 .5 9 ) 2 1 .3 3 (4 .4 6 )
3 m on th 22 .50C 71) 2 1 .8 0 (4 .0 2 ) 2 4 .0 0 (2 .8 3 )
D iffe ren ce 1.00 2 .6 0 2 .69
p V alu e .500 .159 .082

E m o t i o n a l B ase lin e 4 0 .0 0 (8 .4 9 ) 3 7 .2 0 (8 .1 4 ) 3 9 .5 0 (6 .2 5 )
fu n c tio n 3 m o n th 4 1 .5 0 (9 .1 9 ) 3 6 .6 0 (5 .8 6 ) 3 7 .8 3 (3 .6 0 )

D iffe ren ce 1.50 .60 1.67
p V alu e .205 .846 .514

M aste ry B ase lin e 2 2 .0 0 (8 .4 9 ) 1 9 .2 0 (5 .7 6 ) 19 .67(4 .59)
3 m o n th 2 4 .5 0 (.7 1 ) 1 5 .2 0 (2 .6 8 ) 2 1 .1 7 (5 .2 3 )
D iffe ren ce 2 .50 4 .0 0 1.50
p V alu e .728 .119 .475

*T h e  lev e l o f  s ig n ific a n c e  w as e s tab lish ed  a t p <  0 .05 .
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T o  d e te rm in e  i f  th e re  w ere  im p ro v e m e n ts  a f te r  th e  re h a b ilita tio n  p ro g ram  w ith in  

the  th ree  ag e  g ro u p s b e tw een  b ase lin e  an d  6 m o n th s  a f te r  th e  p ro g ram , T ab le  3 .19  

p resen ts  th e  re su lts . P a rtic ip an ts  am o n g  th e  th ree  ag e  g ro u p s  e x p e rie n c e d  im p ro v em en t 

on  the  all fo u r su b sc a le s  o f  th e  C R Q , o n ly  th o se  w ith  th e  5 1 -6 0  an d  th e  over-61  age 

g ro u p s sh o w ed  s ig n ific a n t im p ro v em en t in  th e ir  d y sp n e a  su b sc a le  fro m  b ase lin e  to  6 

m o n th s  a fte r  th e  in te rv en tio n . F a tig u e  su b sc a le  im p ro v e d  s ig n if ic a n tly  o n ly  in  the  51 -  

60  age g ro u p . E m o tio n a l fu n c tio n  sh o w ed  no  s ig n if ic a n t d if fe re n c e  in  all th ree  age 

g roups. O n ly  th o se  w ith  over-61  age g ro u p  h ad  s ig n if ic a n t d iffe re n c e  in the  m aste ry  

su b sca le .
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Table 3.19: Comparison of the mean scores and standard deviation on the
Chronic Respiratory Disease Questionnaires (CRQ) at baseline and 
6 months after intervention in the three age groups of the 
participants.

CRQ
subscale

Time 40-50 
age groups

51-60 
age groups

Over-61 
age groups

D y sp n ea B ase lin e 18 .0 0 (2 .8 3 ) 1 6 .2 0 (5 .6 6 ) 2 0 .0 0 (4 .3 4 )

6 m on th 2 5 .0 0 (4 .2 4 ) 2 5 .4 0 (6 .3 9 ) 2 3 .6 7 (6 .3 5 )

D iffe ren ce 7.00 9 .2 0 3 .67

p V alue .395 .025* .050*

F a tig u e B ase lin e 2 1 .5 0 (2 .1 2 ) 1 9 .2 0 (2 .5 9 ) 2 1 .3 3 (4 .4 6 )

6 m onth 2 4 .0 0 (.0 0 ) 2 5 .4 0 (3 .4 4 ) 2 3 .8 3 (3 .3 1 )

D iffe ren ce 2 .50 6.20 2 .5 0

p V alu e .344 .030* .151

E m o t i o n a l B ase lin e 4 0 .0 0 (8 .4 9 ) 3 7 .2 0 (8 .1 4 ) 3 9 .5 0 (6 .2 5 )

fu n c tio n 6 m o n th s 4 3 .5 0 (2 .1 2 ) 4 1 .6 0 (5 .8 6 ) 4 2 .3 3 (4 .8 9 )

D iffe ren ce 3 .50 4 .4 0 2 .83

p V alu e .720 .422 259

M aste ry B ase lin e 2 2 .0 0 (8 .4 9 ) 1 9 .2 0 (5 .7 6 ) 1 9 .67 (4 .59 )

6 m on th 2 4 .0 0 (.0 0 ) 2 2 .6 0 (6 .9 9 ) 2 4 .3 3 (1 .6 3 )

D iffe ren ce 2.00 3 .4 0 4 .6 7

p V alue .795 .243 .049*

*T h e  level o f  s ig n ific an ce  w as estab lish ed  at p <  0 .05.
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4.2 Analysis on the exercise capacity between the three age groups of 
the subjects

C o m p ariso n  o f  resu lts  from  the  th ree  ag e  g ro u p s  o f  th e  su b je c ts  on th e  12- 

m in u te  d is ta n c e  w a lk  te s t (1 2 M D ) at b ase lin e , 3 m o n th s  an d  6 m o n th s  a fte r  the 

in te rv en tio n  are  sh o w n  in T ab le  3. 20. A ll th ree  g ro u p s  sh o w e d  im p ro v e m e n t in th e  12- 

m in u te  d is ta n c e  w a lk  (1 2 M D ) test fro m  b a se lin e  to  3 a n d  6 m o n th s  a fte r  the  

reh a b ilita tio n  p ro g ra m  in d ica ted  tha t all th ree  g ro u p s  h a d  in c re a se d  in  th e ir  ex erc ise  

c a p a c ity  a fte r  p a rtic ip a tio n  in th e  reh ab ilita tio n  p ro g ram .

A t 3 an d  6 m o n th s  a fte r  p ro g ram , th e  o v er-6 1  a g e  g ro u p  sh o w e d  an  average  

in c rea se  o f  123 .66  m e te r  (2 3 .8 1 % ) an d  134.5 m e te r  (2 5 .9 0 % ), re sp e c tiv e ly , on  th e  12- 

m in u te  d is ta n c e  w a lk  (1 2 M D ) test o v e r b a se lin e  d is ta n c e  w a lk . A n d  th e  su b je c ts  w ho 

w ere  in th e  5 1 -6 0  y ears  o f  age sh o w ed  an av e rag e  in c re a se d  o f  7 1 .8  m e te r  (1 0 .5 9 % ) 

an d  124 m e te r  (1 8 .3 0 % ) at 3 an d  6 m o n th s  a fte r  th e  in te rv e n tio n  o v e r  b a se lin e  d is tan ce  

w alk . T h e  su b jec ts  w h o  w ere  in  the  4 0 -5 0  years o f  ag e  d e m o n s tra te d  s lig h t in c rea se  o f  

3 m e te r  on  th e  12 -m in u te  d is tan ce  w a lk  te s t (1 2 M D ) a t 3 m o n th s  a f te r  th e  reh ab ilita tio n  

p ro g ram  an d  a t 6 m o n th s  th is g roups h ad  in c re a se d  o f  123 m e te r  (1 7 % ) o v e r  base lin e

d is tan ce  w alk .
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Table 3. 20: Mean scores and SD on the 12-minute distance walk test before and 
after the pulmonary rehabilitation program in the three age groups 
of the participants.

Time 40-50 age groups 51-60 age groups Over 61 age groups
B ase lin e 7 0 9 .0 0 (4 0 .0 1 ) 6 7 7 .4 0 (3 0 .1 8 ) 5 1 9 .1 7 (2 5 2 .5 1 )

3 m o n th s 7 1 2 .0 0 C 0 0 ) 7 4 9 .2 0 (2 5 .9 4 ) 6 4 2 .8 3 (2 9 4 .7 1 )

ô m o n th s 8 3 2 .0 0 (1 1 1 .7 2 ) 8 0 1 .4 0 (4 1 .9 6 ) 6 5 3 .6 7 (3 0 0 .9 7 )

U s in g  a p a ire d  t- te s t an a ly sis  to  d e te rm in e  w h e th e r  th e re  w as a  s ig n ific a n t 

d iffe ren ce  b e tw e e n  th e  th ree  age g ro u p s o f  th e  p a r tic ip a n ts  on  th e  1 2 -m in u te  d is tan ce  

w alk  te s t (1 2 M D ) b e fo re  and  3 m o n th s  a fte r  th e  p ro g ra m . T a b le  3 .21 sh o w s  th ese  

resu lts . A ll th ree  g ro u p s in c rea sed  1 2 -m in u tes d is ta n c e  w a lk  fro m  b a se lin e  to  3 

m o n th s  a fte r  th e  reh ab ilita tio n  p ro g ram , o n ly  th e  in c re a se d  in 5 1 -6 0  ag e  g ro u p  w ere  

s ig n ific a n tly  im p ro v ed . T h e  sm a lle s t g a in s w ere  m ad e  in th e  4 0 -5 0  a g e  g ro u p .

Table 3.21: Comparison of the mean scores on the 12-minute distance walk test
(12MD) at baseline and 3 months after program between the three 
age groups of the participants.

Time 40-50 age groups 51-60 age groups Over 61 age groups
B ase lin e 7 0 9 .0 0 (4 0 .0 1 ) 6 7 7 .4 0 (3 0 .1 8 ) 5 1 9 .1 7 (2 5 2 .5 1 )

3 m o n th s 7 1 2 .0 0 (.0 0 ) 7 4 9 .2 0 (2 5 .9 4 ) 6 4 2 .8 3 (2 9 4 .7 1 )

D iffe ren ce 3 7 1 .8 0 123 .67

p V alu e .934 .033* .074

*T h e  level o f  s ig n ific a n c e  w as e s tab lish ed  at p  <  0 .05 .
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T o  d e te rm in e  w h e th e r there  w as a s ig n ific a n t d if fe re n c e  b e tw e e n  th e  th ree  age 

g ro u p s o f  th e  p a rtic ip a n ts  on the  12-m inu te  d is tan ce  w a lk  te s t (1 2 M D ) b e fo re  and  6 

m o n th s  a fte r  the  p ro g ram , T ab le  3 .22 sh o w s th ese  re su lts . T h e  1 2 -m in u te  d is ta n c e  w alk  

te s t in c re a se d  in all th ree  g ro u p s from  b ase lin e  to  6 m o n th s  a f te r  p ro g ra m . T h e  51-60  

an d  over-61  ag e  g ro u p s  in c reased  s ig n ific an tly  th e  1 2 -m in u te  d is ta n c e  w a lk , w h ereas 

th e  4 0 -5 0  ag e  g ro u p  d id  not.

Table 3.22: Comparison the mean scores on the 12-minute distance walk test
(12MD) at baseline and 6 months after program between the three 
age groups of the participants.

Time 40-50 age groups 51-60 age groups over 61 age groups
B ase lin e 7 0 9 .0 0 (4 0 .0 1 ) 6 7 7 .4 0 (3 0 .1 8 ) 5 1 9 .1 7 (2 5 2 .5 1 )

6 m o n th s 8 3 2 .0 0 (1 1 1 .7 2 ) 8 0 1 .4 0 (4 1 .9 6 ) 6 5 3 .6 7 (3 0 0 .9 7 )

D iffe ren ce 123.00 1 24 .00 134 .50

p V alu e .459 .009* .045*

* T h e  lev e l o f  s ig n ific a n c e  w as e s ta b lish e d  at p  <  0 .0 5 .

4.3 Analysis on the perception of dyspnea after exercise between the 
three age groups of the participants

T h e  e ffe c ts  o f  th e  reh ab ilita tio n  p ro g ram  on  th e  p e rc e p tio n  o f  d y sp n e a  a fte r 

e x e rc ise  in  th e  th ree  ag e  g ro u p s o f  the  p a rtic ip an ts  m e a su re d  b y  th e  H o riz o n ta l V isual 

A n a lo g u e  S ca le  (H V A S ) are sh o w n  in T ab le  3. 23 . T h e  p e rc e p tio n  o f  d y sp n e a  afte r 

e x e rc ise  d e c re a se d  in  all th ree  age g ro u p s from  b a se lin e  to  3 , 6  m o n th s  a fte r  p rog ram
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indicated that all three groups decreased in their perception of dyspnea after exercise
after participation in the rehabilitation program.

Table 3.23 Mean scores and SD on the Horizontal Visual Analogue Scale 
(HVAS) before and after the pulmonary rehabilitation program in 
the three age groups of participants.

Time 40-50 age groups 51-60 age groups Over 61 age groups
B ase lin e 2 .8 0 (2 .1 2 ) 2 .6 6 (2 .2 8 ) 3 .7 3 (1 .7 8 )

3 m o n th s 1 .50 (071) 1 .80(1 .30) 1 .5 0 0 8 4 )

6 m o n th s 1.0 0 (.0 0 ) 1 .60(1 .34) 1 .5 0 0 8 4 )

U s in g  a p a ire d  t- te s t an a ly sis  to  d e te rm in e  w h e th e r  th e re  w as an y  s ig n ific a n t 

d iffe ren ce  b e tw een  th e  th ree  age g ro u p s o f  the  p a r tic ip a n ts  on  th e  H o rizo n ta l V isual 

A n a lo g u e  S ca le  (H V A S ) b e fo re  and  3 m o n th s  a fte r  th e  p ro g ram . T ab le  3 .2 4  sh o w s 

th ese  resu lts .

T h e  p e rc e p tio n  o f  d y sp n ea  a fte r  e x e rc ise  m e a su re d  b y  th e  H V A S  d e c re a se d  in 

all th ree  ag e  g ro u p s; h o w ev er, o n ly  the  d ec rea ses  in  th e  o v e r-6 1  age g ro u p  w as 

s ig n if ic a n tly  d iffe re n t fro m  b ase lin e  to  3 m o n th s  a fte r  the  re h a b ilita tio n  p ro g ram .
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Table 3.24: Comparison of the mean scores on the Horizontal Visual Analogue
Scale(HVAS) between before and 3 months after the pulmonary 
rehabilitation program in the three age groups of participants.

Time 40-50 age groups 51-60 age groups Over 61 age groups
B ase lin e 2 .8 0 (2 .1 2 ) 2 .6 6 (2 .2 8 ) 3 .7 3 (1 .7 8 )

3 m o n th s 1 .50 (071) 1 .8 0 (1 .3 0 ) 1 .5 0 0 8 4 )

D iffe ren ce 1.300 .860 2 .23

p V a lu e .633 .123 .008*

* T h e  lev e l o f  s ig n if ic a n c e  w as e s tab lish ed  at p <  0 .05 .

T o  d e te rm in e  w h e th e r th e re  w as a  s ig n ific a n t d if fe re n c e  b e tw e e n  th e  th ree  ag e  

g ro u p s o f  th e  p a rtic ip a n ts  on  th e  H o rizo n ta l V isu a l A n a lo g u e  S c a le  (H V A S ) b efo re  an d  

6 m o n th s  a fte r  th e  p ro g ram . T a b le  3.25 sh o w s th ese  re su lts .

T h e  p e rc e p tio n  o f  d y sp n ea  afte r e x e rc ise  m e a su re d  b y  th e  H V A S  d ec rea sed  in 

all th ree  g ro u p s  fro m  b ase lin e  to  6 m o n th s  a fte r  p ro g ra m , o n ly  th e  d e c re a sed  in  the  

over-61  ag e  g ro u p  w as s ig n ific an tly  d iffe ren t. T h e re  w as n o  s ig n if ic a n t d iffe ren ce  in 

the  p e rc e p tio n  o f  d y sp n e a  a fte r ex e rc ise  b e tw een  b a se lin e  a n d  6 m o n th s  a fte r  p ro g ram  

e ith e r  in th e  4 0 -5 0  ag e  g ro u p  an d  th e  51 -60  ag e  g roup .
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Table 3.25: Comparison of the mean scores on the Horizontal Visual Analogue
Scale (HVAS) between before and 6 months after the pulmonary 
rehabilitation program in the three age groups of participants.

Time 40-50 age groups 51-60 age groups O v e r -  61 a g e  g ro u p s

B ase lin e 2 .8 0 (2 .1 2 ) 2 .6 6 (2 .2 8 ) 3 .7 3 (1 .7 8 )

6 m o n th s l.OO(.OO) 1 .60(1 .34) 1.50( 84)

D iffe ren ce 1.80 1.060 2.23

p V alue .442 .101 .003*

___________________________ i
*T h e  level o f  s ig n ific an ce  w as e s tab lish ed  a t p <  0 .05.

5. Analysis of the different stages of the disease on the patients’ outcomes.
S ev erity  o f  d isease  w as staged  on  th e  b asis o f  A m erican  T h o rac ic  S ocie ty  

re co m m en d a tio n s . T h e  13 p a tien ts  w ere  ca teg o rized  w ith  m ild , m o d e ra te  and severe  

a irw ay  o b s tru c tio n  as fo llow s.

S ev ere  a irw ay  o b s tru c tio n  w as d e fin ed  as a ra tio  o f  th e  fo rced  ex p ira to ry  

v o lu m e  in o n e  second  to  th e  fo rced  v ital cap ac ity  (F E V 1 /F V C ) o f  less than  45% . 

M o d e ra te  a irw ay  o b s tru c tio n  w as d efined  as a ra tio  o f  th e  fo rced  exp ira to ry ' v o lu m e  in 

o n e  seco n d  to  th e  fo rced  vital cap ac ity  (F E V 1 /F V C ) o f  less  th an  4 5 %  to 55 % . M ild 

a irw ay  o b s tru c tio n  w as d efin ed  as a ra tio  o f  th e  fo rced  e x p ira to ry  v o lu m e  in o n e  second  

to  th e  fo rced  v ital cap ac ity  (F E V 1 /F V C ) o f  less th an  55%  to  70 % .
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B y  u se  th is  ca teg o riza tio n , 10 p a tien ts  h ad  m ild  a irw a y  o b s tru c tio n , 1 su b jec t 

had  m o d e ra te  a irw a y  o b stru c tio n , an d  2 w ere  c la ss if ie d  as h a v in g  sev ere  a irw ay  

o b s tru c tio n . A n in d e p e n d e n t an a ly sis  w as p e rfo rm ed  to  e x a m in e  th e  in flu en ce  o f  the 

th ree  d iffe re n t s ta g e s  o f  th e  d isease  on the  su b je c ts ’ re sp o n se  to  th e  in te rv en tio n  fo r 

each  o f  th e  th re e  d e p e n d e n t v a riab les  w as as fo llow :

5.1 Analysis on the quality of life among the three different stages of 
the disease

M easu re s  o f  the  q u a lity  o f  life  am o n g  th e  th ree  d if fe re n t s tag es  o f  the  d isease  

are  p re se n te d  in T a b le  3 .26 . A ll th ree  g ro u p s sh o w ed  in c re a se  in  th e  fo u r  su b sca les  o f  

the  C h ro n ic  R e sp ira to ry  D ise a se  Q u es tio n n a ire s  (C R Q ) at 3 an d  6 m o n th  a fte r  the 

re h a b ilita tio n  p ro g ra m  o v e r b ase lin e  sco res in d ic a te d  th a t th e  th re e  g ro u p s o f  

p a rtic ip an ts  had  so m e  d eg ree  o f  q u a lity  o f  life a fte r  p a r tic ip a tio n  in th e  reh ab ilita tio n  

p ro g ram .
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Table 3.26: Mean scores and standard deviations on the Chronic Respiratory
Disease Questionnaires (CRQ) before and after the pulmonary 
rehabilitation program in the three different stages of the disease.

CRQ subscale Time Mild Moderate Severe
D y sp n ea B ase lin e 1 8 .20 (5 .09 ) 2 4 .0 0 0 0 0 ) 1 5 .5 0 0 7 1 )

3 m o n th s 2 5 .0 0 (4 .9 4 ) 2 6 .0 0 0 0 0 ) 1 7 .5 0 0 7 1 )

6 m o n th s 2 5 .5 0 (5 .9 3 ) 2 6 .0 0 0 0 0 ) 19 .00 (1 .41 )

F a tig u e B ase lin e 2 0 .5 0 (3 .9 5 ) 22.0 0 0 0 0 ) 2 0 .0 0 (1 .4 1 )

3 m o n th s 2 3 .0 0 (2 .9 4 ) 2 3 .0 0 0 0 0 ) 2 2 .5 0 (6 .3 6 )

6 m o n th s 2 5 .2 0 (2 .3 0 ) 2 7 .0 0 0 0 0 ) 1 9 .5 0 0 7 1 )

E m o tio n a l B ase lin e 3 7 .8 0 (7 .3 6 ) 3 9 .0 0 0 0 0 ) 4 3 .0 0 (4 .2 4 )

fu n c tio n 3 m o n th s 3 8 .1 0 (5 .8 6 ) 3 6 .0 0 0 0 0 ) 3 8 .0 0 (2 .8 3 )

6 m o n th s 4 2 .8 0 (4 .7 1 ) 4 6 .0 0 0 0 0 ) 3 7 .5 0 (2 .1 2 )

M aste ry B ase lin e 19 .7 0 (5 .8 9 ) 22.0 0 0 0 0 ) 19 .50 (2 .12 )

3 m o n th s 19 .1 0 (5 .4 9 ) 21.0 0 0 0 0 ) 2 0 .0 0 (7 .0 7 )

6 m o n th s 2 4 .1 0 (4 .6 3 ) 2 3 .0 0 0 0 0 ) 2 1 .5 0 (3 .5 4 )

T o  d e te rm in e  i f  th e re  w ere  im p ro v e m e n ts  a f te r  th e  re h a b il i ta t io n  p ro g ra m  w ith in  

th e  th ree  d iffe re n t s tag es  o f  th e  d isease , d e p e n d e n t t- te s ts  w e re  u se d  to  te s t fo r  th e  

d iffe ren ces  b e tw een  th e  b ase lin e  and  3 m o n th s  a f te r  th e  in te rv e n tio n . T ab le  3 .27  

p re sen ts  th e  resu lt. A ll th ree  g ro u p s sh o w e d  in c re a se  in  th e  fo u r  su b sca le s  o f  th e  

C h ro n ic  R e sp ira to ry  D ise a se  Q u e s tio n n a ire s  (C R Q ) at b a se lin e  an d  3 m o n th s  a fte r  th e  

reh a b ilita tio n  p ro g ram ; h o w ev er, o n ly  th e  m ild  a irw a y  o b s tru c tio n  g ro u p  sh o w ed  

s ig n ific a n t im p ro v e m e n t in th e ir  d y sp n e a  and  fa tig u e  su b sc a le . T h e re  w ere  no



75

s ig n ific an t c h an g es  fro m  b ase lin e  to  3 m o n th s a fte r  the  in te rv e n tio n  am o n g  an y  o f  the 

g ro u p s fo r  em o tio n a l fu n c tio n  and  m aste ry  su b sca les  o f  th e  C R Q .

Table 3.27: Comparison of the mean scores and SD on the Chronic Respiratory
Disease Questionnaires (CRQ) at baseline and 3 months after 
intervention in the three different stages of the disease.

CRQ subscale Time Mild Moderate Severe
D y sp n ea B ase lin e 18.20 (5 .09) 2 4 .0 0 15.50 (.71)

3 -m o n th s 2 5 .0 0  (4 .94) 2 6 .0 0  (.0 0 ) 17.50 (.71)

D iffe ren ce 6 .80 2.00 3 .50

p V alu e .002* n o n e .090

F a tig u e B ase lin e 2 0 .50  (3 .95) 22.00 2 0 .0 0 (1 .4 1 )

3 -m o n th s 2 3 .0 0  (2 .94) 2 3 .0 0 2 2 .5 0  (6 .36)

D iffe ren ce 2 .50 1 2 .50

p V alu e .020* n o n e .090

E m o tio n a l B ase lin e 37 .80  (7 .36) 3 9 .0 0 4 3 .0 0  (4 .24)

fu n c tio n 3 -m o n th s 3 8 .1 0 (  5 .86) 3 6 .0 0 3 8 .0 0  (2 .83)

D iffe ren ce .30 3 .0 0 5 .00

p V a lu e .861 n o n e .500

M aste ry B ase lin e 19.70 (5 .89) 22.00 19.50 (2 .12)

3 -m o n th s 1 9 .1 0 (5 .4 9 ) 21.00 2 0 .0 0  (7 .07)

D iffe ren ce .60 1 .50

p V a lu e .762 n o n e .910

* T h e  level o f  s ig n ific an ce  w as e s tab lish ed  at p <  0 .0 5 .
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T o  d e te rm in e  i f  th e re  w ere  im p ro v em en ts  a f te r  th e  re h a b il i ta t io n  p ro g ra m  w ith in  

the  th ree  d iffe re n t s tag es  o f  th e  d isea se  b e tw een  b a se lin e  an d  6 m o n th s  a fte r  the 

p ro g ram , T a b le  3 .2 8  p re sen ts  the  resu lts . T h e  d y sp n ea , fa tig u e  an d  m a s te ry  su b sc a le  o f  

the  C R Q  im p ro v e d  s ig n ific an tly  o n ly  in the  g ro u p  w ith  m ild  d ise a se  f ro m  b a se lin e  to  6 

m o n th s  a fte r  th e  re h a b ilita tio n  p ro g ram . T h e re  w as n o  s ig n if ic a n t im p ro v e m e n t in  the 

em o tio n a l fu n c tio n  su b sca le s  in  the  m ild  d isease . B o th  th e  m o d e ra te  a n d  se v e re  d isease  

g ro u p s sh o w e d  no  s ig n if ic a n t d iffe ren ce  fro m  b a se lin e  to  6 m o n th s  a m o n g  an y  o f  the 

fo u r su b sc a le s  o f  th e  C R Q .

Table 3. 28: Comparison of the mean scores and standard deviation on the 
Chronic Respiratory Disease Questionnaires (CRQ) at baseline and 
6 months after intervention in the three different stages of the 
disease.

CRQ subscale Time Mild Moderate Severe
D y sp n e a B ase lin e 18 .2 0 (5 .0 9 ) 2 4 .0 0 ( .0 0 ) 1 5 .5 0 (0 7 1 )

6-m o n th s 2 5 .5 0 (5 .9 3 ) 2 6 .0 0 ( .0 0 ) 1 9 .0 0 (1 .4 1 )

D iffe ren ce 7 .30 2.00 3 .5 0

p V alu e .003* n o n e .090

F a tig u e B ase lin e 2 0 .5 0  (3 .95 ) 22.00 2 0 .0 0 (1 .4 1 )

6-m o n th s 2 5 .2 0  (2 .30 ) 2 7 .0 0 19.50 (.7 1 )

D iffe ren ce 4 .7 0 5 .0 0 .50

p V alu e .004* n o n e .795

E m o tio n a l B ase lin e 3 7 .8 0  (7 .36 ) 3 9 .0 0 4 3 .0 0  (4 .2 4 )

fu n c tio n 6-m o n th s 4 2 .8 0  (4 .7 1 ) 4 6 .0 0 3 7 .5 0  (2 .1 2 )
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Difference 5.00 7.00 5.50
p Value .066 none .437

Mastery Baseline 19.70 (5.89) 22.00 19.50 (2.12)
6-months 24.10(4.63) 23.00 21.50 (3.54)
Difference 4.40 1.00 2
p Value .035* none .295

*The level of significance was established at p < 0.05.

5.2 Analysis on the exercise capacity in the three different stages of 
the disease.

Measures of the exercise capacity are presented in Table 3.29. All three 
different stages of the disease showed increase in the 12- minute distance walk (12MD) 
from baseline to 3 and 6 months after intervention.

Table 3.29: Means scores and SD of the participants on the 12-minute distance
walk test (12MD) at baseline, 3 and 6 months after the pulmonary 
rehabilitation program in the three different stages of the disease.

Time Mild Moderate Severe
Baseline 591.50(210.84) 630(.00) 687.50(3.54)
3 months 670.60(220.22) 774(.00) 773.50(86.97)
6 months 713.70(238.93) 908(.00) 774(41.01)

Using a paired t-test analysis to determine whether there was any significant 
difference between the three different stages of the disease on the 12-minute distance
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walk test (12MD) before and 3 months after the program, Table 3.30 shows these 
results. The 12-minute distance walk increased in all three different stages of the 
disease from baseline to 3 months after program; there was no significant difference 
among any of the groups on the 12-minute distance walk test.

Table 3.30: Comparison the mean scores on the 12-minute distance walk test (12
MD) at baseline and 3 months after program between the three 
severity groups of disease.

Time Mild Moderate Severe
Baseline 591.50(210.84) 630 687.50(3.54)
3 months 670.60(220.22) 774 773.50(86.97)
Difference 79.10 144 86.00
p Value .053 none .407

*The level of significance was established at p < 0.05.

To determine whether there was any significant difference between the three 
different stages of the disease on the 12-minute distance walk test (12MD) before and 6 
months after the program, Table 3.31 shows these results. The 12-minutes distance 
walk increased in all three groups from baseline to 6 months after program; however, 
only the increased in the mild group was significant. There was no significant 
difference in increases in the 12-minutes distance walk among the three different stages
of the disease.
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Table 3.31: Comparison the mean scores on the 12-minutes distance walk test
(12 MD) at baseline and 6 months after program between the three 
different stages of the disease.

Time Mild Moderate Severe
Baseline 591.50(210.84) 630.00 687.50(3.54)
6 months 713.70(238.93) 908.00 774(41.01)
Difference 122.70 278.00 86.00
p Value .033* none .407

*The level of significance was established at p < 0.05.

5.3 Analysis on the perception of dyspnea after exercise between the 
three different stages of the disease.

The effect of the rehabilitation program on the perception of dyspnea after 
exercise in the three different stages of the disease of the participants were measured by 
the Horizontal Visual Analogue Scale (HVAS) as shown in Table 3. 32. All three 
groups portrayed lower mean scores on the Horizontal Visual Analogue Scale (HVAS) 
at 3 months and 6 months after the intervention from baseline indicated that all three 
groups decreased in their perception of dyspnea after exercise after participation in the
rehabilitation program.
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T a b le  3 .3 2 :  M e a n  s c o r e s  a n d  s ta n d a r d  d e v ia t io n  o n  t h e  H o r iz o n t a l  V is u a l
A n a lo g u e  S c a le  (H V A S )  b e fo r e  a n d  a f t e r  t h e  p u lm o n a r y
r e h a b il i t a t io n  p r o g r a m  in  th e  t h r e e  d i f f e r e n t  s t a g e s  o f  t h e  d is e a s e .

Time Mild Moderate Severe
Baseline 2.56(1.43) 2.70(.00) 6.50(.00)
3 month 1.40C70) l.OO(.OO) 3.00(.00)
6 month 1.10(32) l.OO(.OO) 3.50(.71)

Using a paired t-test analysis to determine whether there was any significant 
difference between the three severity groups of disease of the participants on the 
Horizontal Visual Analogue Scale (HVAS) before and 3 months after the program, 
Table 3.33 shows these results. The perception of dyspnea after exercise as measured 
by HVAS decreased in all three different stages of the disease; however, only the 
decrease in the mild disease was significantly different from baseline to 3 months after 
the rehabilitation program. No significant differences were found when comparing 
changes in the Horizontal Visual Analogue Scale (HVAS) from baseline to 3 months 
after the rehabilitation program among the three different stages of the disease.
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T a b le  3 .3 3 :  C o m p a r is o n  o f  th e  m e a n  s c o r e s  o n  t h e  H o r iz o n t a l  V is u a l  A n a lo g u e
S c a le  (H V A S )  b e tw e e n  b e fo r e  a n d  3  m o n t h s  a f t e r  t h e  p u lm o n a r y
r e h a b il i t a t io n  p r o g r a m  in  t h e  th r e e  d i f f e r e n t  s t a g e s  o f  th e  d is e a s e .

Time Mild Moderate Severe
Baseline 2.56(1.43) 2.70000) 6.50000)
3 months after program 1.40(.70) l.OO(.OO) 3.00000)
Difference 1.160 1.70 3.50
p Value .017* none .177

*The level of significance was established at p < 0.05.

To determine whether there was any significant difference between the three 
different stages of the disease of the participants on the Horizontal Visual Analogue 
Scale (HVAS) before and 6 months after the program, Table 3.34 shows these results. 
The perception of dyspnea after exercise as measured by HVAS decreased in all three 
different stages of the disease from baseline to 6 months after program, only the 
decrease in the mild disease was significantly different. There was no significant 
difference in the perception of dyspnea after exercise between baseline and 6 months 
after program either in the moderate or the severe disease groups. No significant 
differences were found when comparing changes in the HVAS from baseline to 6 
months after the rehabilitation program among the three severity groups of disease.
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T a b le  3 .3 4 :  C o m p a r is o n  o f  t h e  m e a n  s c o r e s  o n  t h e  H o r iz o n t a l  V is u a l  A n a lo g u e
S c a le  (H V A S )  b e tw e e n  b e fo r e  a n d  6  m o n t h s  a f t e r  th e  p u lm o n a r y
r e h a b il i t a t io n  p r o g r a m  in  th e  th r e e  d i f f e r e n t  s t a g e s  o f  th e  d is e a s e .

Time Mild Moderate Severe
Baseline 2.56(1.43) 2.70C00) 6.50(.00)
6 months after program 1.10C32) l.OO(.OO) 3.50C71)
Difference 1.460 1.70 3.00
p Value .005* none .105

*The level of significance was established at p < 0.05.
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