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ABSTRACT
Background The response to pulmonary rehabilitation varied
significantly among studies. Aim To evaluate the outcome of pulmonary
rehabilitation among stable COPD patients and its impact on pulmonary
performance and quality of life.
Methods Ninety stable COPD patients were included. Pulmonary
functions and six minute walking test were assessed before and after 12
weeks rehabilitation program. Based on a decrease in SGRQ, the patients
classified to failed and successful groups.
Results This work reported a 71.1%. prevalence of successful pulmonary
rehabilitation among studied patients. The mean age of the studied
patients was 61.9+4.7 years , 82.22% were males and 76.67%were
smokers with mean BMI about 24 kg/m?2. Pulmonary Rehabilitation
reported significant improvement of dyspnea scale by 35%, SGRQ by
10%, 6MWD by 9% and all spirometric pulmonary functions by up to
2%. The frequency of successful rehabilitation was significantly higher
(100%) in mild and moderate (75.9%) groups of COPD,
while failed outcome (55.17%) was significantly O]
associated with severe degree of COPD, P = 0.03.
Conclusions The prevalence of successful pulmonary
rehabilitation after short course program (12 week) were @
high (71.1%), the impact of pulmonary rehabilitation program was
significant as regarding patient's pulmonary function, exercise
performance and quality of life
Keywords: Pulmonary rehabilitation, COPD, pulmonary function,

quality of life.

INTRODUCTION

atients with chronic obstructive airway disease

(COPD) had a significant air trapping that
increased throughout the course of the disease and
subsequently caused dynamic hyperinflation. The
common clinical presentations from that group of
patients were dyspnea and exercise intolerance.[1]
The cornerstone of non-pharmacological treatment of
COPD is pulmonary rehabilitation , The role of
pulmonary rehabilitation program in patients with
COPD illustrated in many studies, it was not only
enhancement of exercise performance status, but also
extended to improvement of patients quality of life.[2]
The pulmonary rehabilitation showed a significant
improvement in strength of inspiratory muscle and
exercise capacity that leading to decrease of dyspnea.
Furthermore, the diaphragmatic contraction power
improved and overall pulmonary performance too.[3]
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From that point of view, the current study designed to

evaluate the outcome of pulmonary rehabilitation

among stable COPD patients and its impact on

pulmonary performance and quality of life.
PATIENTS AND METHODS

This study was carried out in Chest department,

Zagazig University Hospitals from February 2019

to November 2019. Written informed consents

were obtained from all participants, the study was

approved by the research ethical committee of

Faculty of Medicine,Zagazig University. The study

was done according to The Code of Ethics of the

world medical association (Declaration of

Helsinki) for studies involving humans.

Ninety stable COPD patients were included.

COPD was Diagnosed and classified according to

gold 2019 [4]. They were Free from exacerbations

4 weeks before starting pulmonary rehabilitation.

All participants were subjected to the followings:
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Full meticulous medical history taking and full
clinical (general and local) examination. Degree of
breathlessness related to activities was assessed by
modified medical research council (MMRC)
score[5]. Spirometric pulmonary function (Before
and after rehabilitation). Six minute walking test
(Before and after rehabilitation) [6].

Patients were undergone rehabilitation program for
12 weeks in the form of patient health education®
and exercise training programs[7].

Various modes of training for both upper and lower
limbs including endurance (aerobic), strengthing
(resistance) exercises and breathing retraining
technique according to (Spruit et al.,2013) [8].
Endurance training (cycle based vs. walking)
Cycle based using ergometer,walking based using
treadmill and arm exercise using arm wheel
Continuous endurance training

The framework recommended by American
college of sports medicine (ACSMs) guidelines for
exercise testing and prescription on frequency,
intensity, time and type (FITT). Frequency: 3
times/week. Intensity targets were 60-70% of
maximum heart rate; HR max. (HR max= 220 -
age), then it was increased gradually by 5-10% to
reach 80-90% according to patients, ability to
tolerate exercise.

Time of exercise was 10-15 minutes in 1% 3-4
sessions,then? progressively to 30-40 min. Type of
exercise is continuous exercise

We monitored O2 saturation, heart rate, Borg
dyspnea score and limb fatigue during every
exercise training session.

Modified borg scale [9] used to assess the degree
of breathlessness. This is a scale to rate the
difficulty of breathing. It starts at number 0 where
breathing is causing no difficulty at all and
progresses through to 10 where breathing difficulty
is maximum. End of exercise if Modified Borg
scale >4-6 or Peak heart rate was reached

Interval endurance training: Alternative to
continuous endurance training for patients who
have difficulty in achieving their target intensity or
duration because of dyspnea or fatigue. It is a
modification of endurance training in which high
intensity exercise is regularly interspersed with
periods of rest.

Frequency is 3times/week. Intensity targets were
80-100% of maximum heart rate in the first 3-4
sessions, then it was increased gradually by 5-10%
to reach 150% according to patients ,ability to
tolerate exercise.

Type of exercise was interrupted with equal
periods of rest and periods of exercise. Time is 30
second—180 second exercise with equal periods of
rest.
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Total time of exercise was 15-20 minutes in 1st 3-
4 sessions, then 7 progressively to 45-60 min
(including resting time).
Monitoring and end of exercise same as continuous
endurance training.
Strength training (resistance training): Free
weights, Thera-Band and Ball exercise for both
upper limb and lower limb according to American
college of sports medicine [10] in the form of 2-4
sets of 6-12 repetitions should be under taken on 2-
3 days/ week. End of exercise: Modified Borg scale
>4-6 or muscle fatigue
Breathing exercises [11]
It included Pursed-lip breathing in which patient
inhales through the nose with mouth closed, exhale
through mouth lips pursed tightly. Exhalation was
twice as long as inhalation. Also, diaphragmatic
breathing in which patient inhales slowly through
nose with abdomen expands outwards, exhale
slowly through pursed lip while drawing abdomen
inward.
Successful or failed rehabilitation: Based on
SGRQ, the patients classified to failed and
successful groups. The latter was defined as an
improvement in quality of life as measured by a
decrease of 4 points or more on the total SGRQ
[12]
Statistical analysis
Continues data was represented as mean and
slandered deviation (SD), while non numerical data
as humber and percentage (%).Paired t-test used to
compare between one groups before and after
treatment. Independent t-test; used to compare
between two independent groups Person Chi
square test: used to test the association between
categorical variables.. All statistical tests were two
sided, P considered significant if < 0.05.
RESULTS
The mean age of the studied patients was 61.9+4.7
years ( ranged from 49 to 70 years) , 82.22% were
males and 76.67%were smokers with mean BMI
about 24 kg/m?. Regarding COPD severity grades,
7.8% were mild ,32.2% were moderate and 60%
were severe. The commonest comorbidities were
HTN and DM (52.22% and 42.22% respectively).
The lowest co-morbidity was thyroid disease
(5.5%) ,(Table 1 & Figure 1).
This work reported a 71.1%. prevalence of
successful  pulmonary rehabilitation program
among studied COPD patients
Before the rehabilitation program, mean FEV1%,
FVC% and FEV1/FVC% were 60%, 59% and 59%
of predicted value respectively .6MWD , S02%,
total SGRQ were 410.34 , 92% ,43.25 respectively.
Pulmonary Rehabilitation reported significant
improvement of dyspnea scale by 35%, SGRQ by
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10%, 6MWD by 9% and all spirometric pulmonary (75.9%) groups of COPD, while failed outcome
functions by up to 2%. (Table 2) (55.17%) was significantly associated with severe
The frequency of successful rehabilitation was degree of COPD, P =0.03.

significantly higher (100%) in mild and moderate
Table 1. General characteristics of the studied population

Factors Total (n = 90)
mean + SD
61.9 4.705
Age(years) median (Min-Max)
63 49-70
Sex N %
Female 16 17.78
Male 74 82.22
Smoking status N %
Smoker 69 76.67
EX-smoker 21 23.33
Frequency of successful rehabilitation 64 71.1%
mean + SD
23.844 3.298
BMI(Kg/m?) median (Min-Max)
24 20-29

N: number, SD: standard deviation, Continuous data represented as mean and SD and categorical data as
number and (%).

Table 2. Outcome of pulmonary rehabilitation :pulmonary performance and quality of life.
Variable Before (n=90) After (n=90) Mean Mean P
change change %

(meanx SD) (meant SD)
mMRC 2.04 0.72 1 0.66 1.06 35% <0.001
FEV1% 60% 15% 61% 15% 1% 1.6% 0.044
FVC % 59% 7% 60% 8% 1% 1.7% 0.041
FEV/IFVC % 59% 7% 60% 8% 1% 1.7% 0.041
6MWD (m) 410.34 62.56 446.41 71.88 36.07 9% <0.001
SO2 % 92% 4% 94% 4% 2% 2% 0.031
TSGRQ 43.25 11.14 39.64 12.15 3.61 10% <0.001

n: number, SD: standard deviation.nMRC :modified Medical Research Council score, FEV1: forced expiratory
volume in 1 second, FVC:forced vital capacity,6MWD:six minute walking distance,SO2: 02 saturation,
TSGRQ: total St. George's Respiratory QuestionnaireContinuous data represented as mean and SD, $#: Paired
t-test, P considered significant if < 0.05.

Table 3. The frequency of successful Pulmonary Rehabilitation in relation to COPD severity

Outcome Mild Moderate Severe P
(n=7) (n=54) (n=29)

Failed 0 (0%) 13 (24.07%) 13 (44.83%) 0.03#

Successful 7 (100%) 41 (75.93%) 16 (55.17%)

N: number, categorical data represented as number and (%), #: chi square test, P considered significant if <
0.05
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Figure 1. COPD severity grades among studied population
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Figure 2. Co-morbidity profile among studied population

DISCUSSION
In the present study, the mean total SGRQ of COPD
patients was 43.25 before pulmonary rehabilitation
program and significantly lowered to 39.64 with
significant improvement by 10% after pulmonary
rehabilitation. Accordingly and depending on SGRQ
changes limits, the prevalence of successful
rehabilitation after 12 weeks of program was 71.1%.
Rate of successful rehabilitation varied between
studies and ranged between 56 to 88%.[12-15]
There were many factors affecting the success of
pulmonary rehabilitation program, the most important
one is patient's compliance, poor social status as well
as other psychological disabilities (depression and
anxiety) and residences far from pulmonary
rehabilitation program center. [16-18]
Considering the pulmonary function of patients at the
baseline of rehabilitation program, the mean FEV1%,
FVC% and FEV1/FVC were 60%, 59% and 59% of
predicted respectively. They showed significant
improvement after pulmonary rehabilitation; up to
2% change difference in FEV:%, FVC% and
FEV1/FVC with mean value about 61%, 60% and 60%
respectively.
In accordance with Crimi et al.[19], the changes in
FEV1%, FVC% and FEV1/FVC were significant after
12 week of pulmonary rehabilitation program; they
were 43%, 83% and 41% respectively opposite to
48%, 89% and 53% after pulmonary rehabilitation.
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On the other hand,in chun et al.[20] ,the mean age of
patients was 65 years; most of them were males with
BMI 21Kg/m?, the changes in pulmonary functions in
COPD patients before and after pulmonary
rehabilitation were insignificant, as in FVC %
(P=0.137), FEV1 % (P=0.297).

Some studies were not able to detect significant
changes in spirometric values after pulmonary
rehabilitation.[21,22] Thus, wide range of pulmonary
rehabilitation outcomes depended on many factors,
and referred directly to the policy of each
rehabilitation center. Also, it might be related to
difference in inclusion criteria and severity grades
profile of the studied patients that varied between
studies [23]

Regarding the grade of dyspnea and capability of
6MW test; the present work reported that, before
pulmonary rehabilitation program, the mean mMRC
dyspnea scale of patients was 2.04 with a rang from
(2-3) while the mean 6MWD was (410 m). They
showed significant changes after the end of the
program, as they recorded about 35% and 9%
improvement for mMRC dyspnea scale and 6MWD
respectively.

This is in concordance with Crimi et al. [19], the
median mMMRC improved from 4 to 3, P < 0.001, and
median 6MWD from 250 m to 300 m, P < 0.001.
Also in harmony with Xu et al.[24] , they found that;
exercise tolerance measured by 6MWT and dyspnea
level determined through mMRC were significantly

266 | Page


https://dx.doi.org/10.21608/zumj.2020.28340.1825

https://dx.doi.org/10.21608/zumj.2020.28340.1825

improved after 12 weeks of modified pulmonary
rehabilitation.

Moreover, cheng et al.[25] observed significant
improvements in maximal exercise performance after
12 weeks of exercise twice a week. In the same line,
Sundararajan et al.[26] investigated the specific effect
of a 6-week outpatient pulmonary rehabilitation
program and found an improvement in walking
distance, dyspnea score, and health status.

Many studies have shown that pulmonary
rehabilitation reduces dyspnea on exertion, increases
exercise capacity and improves health-related quality
of life (QOL) in COPD patients. Moreover, they
reported the effect of pulmonary rehabilitation
program in improving the performance of skeletal and
inspiratory muscle of patients with COPD and
reported the benefits of that as dyspnea get better. [27-

28]
To conclude, the prevalence of successful
pulmonary rehabilitation after short course

program (12 week) were high (71%), the impact of
pulmonary rehabilitation program was significant
as regarding patient's pulmonary function, exercise
performance and quality of life.
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