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يوئرلادادسنلااضرمنمنوناعينيذلاىضرملانأنيبتدقل:ثحبلافادهأ
دكأتلاوهةساردلاهذهفده.يوئرلاليهأتلاةداعإجماربنمنوديفتسينمزملا
ىلعةردقلاىلعريصقلاىدملاىلعيوئرلاليهأتلاةداعإجمانربريثأتنم
نمنوناعينيذلاىضرملايفةايحلاةيعونوةيوئرلاةفيظولاو،ةضايرلاةسرامم
.نمزملايوئرلادادسنلااضرم

يفىضرملاىلعيدعبرخآويلبقيبيرجترابتخايرجأُ:ثحبلاقرط
ةلاحيفاضيرمنيثلاثةساردلاتمض.يعيبطلاجلاعلامسقبةيجراخلاتادايعلا
نمءاوهلاقفدتدادسنانمنوناعينمزملايوئرلادادسنلااضرملةرقتسم
ليهأتلاةداعلإلماشجمانربل)٥٤.١þ٥.٢٢رمعطسوتمب(ديدشىلإفيفخ
داعبتسلااريياعمتنمضتو.تانيرمتلاوميلعتلاتلمش،عيباسأ٦ةدمليوئرلا
زجعلاو،ةضايرلاةسراممببسبمقافتتنأنكمييتلاةيئاعولاةيبلقلاتلااحلا
داحلايوئرلامدلاطغضعافتراو،يكاردلإافعضلاو،مدلاثفنو،يكرحلا
ةيبيرجتنيتعومجمىلإايئاوشعىضرملاميسقتمتامك.يليقنلاناطرسلاو
.ةطباضو

،ةيوئرلاةفيظولاسايقو،قئاقد٦ةدملمادقلأاىلعريسلاسايقمت:جئاتنلا
ءدبلادنع،ىندلأادحلايسفنتلازاهجللجروجتناسةنابتساطاقنعومجمو
ريسلايفاريبكانسحتجئاتنلاترهظأو.سداسلاوثلاثلاعوبسلأاةياهنو
زاهجللجروجتناسةنابتساطاقنعومجموقئاقد٦ةدملمادقلأاىلع
.يسفنتلا
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Abstract

Objectives: Patients with chronic obstructive pulmonary

disease (COPD) have been shown to benefit from pul-

monary rehabilitation programmes. The purpose of this

study was to ascertain the effects of a short-term pul-

monary rehabilitation programme (PRP) on exercise ca-

pacity, pulmonary function and quality of life in patients

with COPD.

Methods: A pre-test and post-test experimental design

was conducted on patients from the outpatient physical

therapy department. Thirty stable COPD patients with

mild to severe airflow obstruction, (mean age 54.1 � 5.22,

FEV1, between 0.80 and 0.30 predicted; FEV1/

FVC < 0.70) were recruited for a 6-week comprehensive

pulmonary rehabilitation programme (PRP) that included

education and exercise training. Exclusion criteria

included the following: cardiovascular conditions likely to

be aggravated by exercise, locomotor impairment, hae-

moptysis, cognitive impairment, severe pulmonary hy-

pertension, and metastatic cancer. The patients were

randomly divided into experimental and control groups.
y. This is an open access article under the CC BY-NC-ND license
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Results: Six-minute walk distance (6MWD), pulmonary

function (FEV1, FVC, FEV1/FVC), and St. George’s

Respiratory Questionnaire (SGRQ) scores were

measured at baseline, at the end of the 3rd week and at

the end of the 6th week. The results showed significant

improvements in 6MWD and SGRQ (p < 0.05).

Conclusion: A 6-week outpatient-based PRP significantly

improves exercise capacity and quality of life, irrespective

of the degree of airflow obstruction.

Keywords: COPD; Exercise capacity; Pulmonary function;

Pulmonary rehabilitation programme; Quality of life; SGRQ

� 2017 The Authors.

Production and hosting by Elsevier Ltd on behalf of Taibah

University. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).
Introduction

COPD is the most common cause of mortality and

disability associated with lung diseases. The World Health
Organization, in a more recent projection, predicts COPD to
rise from its recent ranking as the fifth most common cause

of mortality to the fourth most common by 2030, which
would place it behind only ischaemic cerebrovascular dis-
ease, HIV/AIDS and heart disease.1 Even more importantly,

COPD is a rising cause of chronic disability and is predicted
to become the fifth most common cause of chronic disability
worldwide by 2020.2 In India, the population prevalence in a

large multi-centric study related to COPD was 4.1% of 35
and 295 subjects with a male: female ratio of 1.56:1.3 The
widespread smoking habit and the use of fuel have both
led to the high prevalence of COPD.

The loss of physical capacity associated with the adverse
psychological effects of the disorder greatly impact the dis-
ease. Medicines have a limited role in improving the physical

capacity of these patients.4 The evolving endorsed standard
of care for patients with chronic lung disease is pulmonary
rehabilitation, based on the developing body of scientific

evidence.5 We perceive that there are many scientific
developments where the systemic effects of chronic
respiratory disease and the variations that occurred were
through the process of pulmonary rehabilitation and

Exercise intolerance, predominantly with disease
progression, is a hallmark of COPD.6,7 Abnormalities in
cardiac function, ventilatory mechanics, respiratory

mechanics, and alveolar gas exchange are present to
varying degrees in patients with COPD.8 The inactivity
initiates a concatenation of events where breathlessness

increases at even lower physical demands and is associated
with progressive deconditioning.

To have an effective rehabilitation programme, exercise

reconditioning is the foundation; a physical activity pro-
gramme ignites the cardiovascular and skeletal muscles so
that functional changes in the skeletal system are brought
about that reverse the detrimental effects of deconditioning

and further systemic manifestations of COPD that affect
skeletal muscles.9 The management of patients with chronic
respiratory disease has developed remarkably, and this

extensive mediation has established improvements in
exercise performance, reduction in dyspnoea, and recovery
of health-related quality of life with evidence-based support

for pulmonary rehabilitation.10

There is an association between COPD and upper airway
symptoms, especially sinonasal symptoms. It is very impor-

tant to consider the relationship between lower and upper
airway inflammation and bacteria. Impairment in quality of
life because of COPD could be the primary reason for upper
airway symptoms; the nasal and sinus symptoms are

considered the most important factor causing impairment to
quality of life. Epidemiological studies suggest that more
than 1/3 of patients with sinusitis have COPD, and 75% of

patients with COPD have associated nasal symptoms. The
similarity of the inflammatory response to the lower and
upper airways stems from similar exposure to allergens and

irritant; in some patients, sinusitis or rhinitis and COPD
coexist together, which could be due to the mechanism of
nasal bronchial reflex. In this study, we exclude all patients
with COPD that have upper airway symptoms.

With the current state of information, an outpatient
rehabilitation programme with a multidisciplinary team of-
fers rehabilitation with comparably safe advancements in

clinically applicable endpoints, such as health-related quality
of life functionality and use of health care assets at an
agreeable cost.11 Since there are no established protocols for

pulmonary rehabilitation programmes so far for these
patients, the purpose of the present study is to develop a
short, comprehensive, and cost-effective pulmonary reha-

bilitation programme that is more easily accessible for pa-
tients with COPDwho have a restricted exercise capacity and
who otherwise may be required to deal with the high cost of a
multidisciplinary programme at a large hospital. For this

purpose, an exercise protocol is developed that includes up-
per limb exercises, thoracic mobility exercises and lower limb
endurance exercises totalling 1.5 h in duration as an OPD

programme, 3 days per week for 3 consecutive weeks. Later,
a home exercise programme is given for another 3 weeks as a
maintenance programme. Outcome measures include exer-

cise capacity, HRQOL, pulmonary function as measured by
6MWD, St. George’s Respiratory Questionnaire, and
spirometry performed at baseline, at the end of the 3rd week

and at the end of the 6th week. The data collected is
compared to the improvement in the chosen variables. The
significance of the study lies in improving the physical and
psychological status of the patients, improving their ability

to interact with their atmosphere, improving their knowledge
of the disease, and refining their self-management strategies.
If the study shows significant results, this protocol can be

implemented with COPD patients as part of their disease
management.
Materials and Methods

Patients were recruited from Pulmonology OPD. Thirty
patients were included in the study, who displayed the
following characteristics: stable COPD and mild to severe
airflow obstruction; FEV1 > 30% predicted, FEV1/

FVC < 70%; optimized medical therapy; dyspnoeic in daily

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Table 1: Subject characteristics.

Group A

*Mean � SD

Group B

*Mean � SD

Sample (n) 15 15

Age (years) 56.53 � 5.24* 51.67 � 4.03*

Height (cms) 164.4 � 6.53* 168.38 � 4.22*

Weight (kg) 65.2 � 10.26* 67.63 � 6.92*

FEV (%predicted) 47.27 � 11.07* 45.87 � 8.72*

FVC (%predicted) 67.67 � 7.42* 64.87 � 8.98*

6MWD (meters) 336.73 � 65.92* 317.93 � 78.54*

SGRQ total score 60.02 � 17.34* 63.50 � 16.43*

*Mean (�SD), p < 0.05; Group A: experimental; Group B:

control.
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activities; had never attended any exercise programme; had
no associated comorbid disease. Exclusion criteria were

cardiovascular conditions that were likely to be aggravated
by exercise, locomotor impairment, haemoptysis, cognitive
impairment, severe pulmonary hypertension, and metastatic

cancer.
The patients included were randomly divided into exper-

imental and control groups. The programme was conducted

by a physiotherapist, and patients in the experimental group
attended 3 times a week for the first 3 weeks of the pulmo-
nary rehabilitation programme. For the next 3 weeks, they
were instructed in a home exercise programme. The patients

in the control group were briefed on a home exercise pro-
gramme for 6 weeks. The pulmonary rehabilitation pro-
gramme consisted of four repetitions of upper limb exercises

(shoulder girdle circling, arm circling) and thoracic mobility
exercises each,12 as well as a lower limb endurance-training
programme using a cycle ergometer and treadmill.13

Patient education and counselling were given to every
patient in both groups. Exercise capacity, pulmonary
function and health-related quality of life were assessed by
the six-minute walk test, FEV1, FVC, FEV1/FVC, SGRQ

scores respectively at baseline, at the end of the 3rd week and
at the end of the 6th week.

The six-minute walk test was used for measuring exercise

capacity. It was performed in a 30-metre-long, unobstructed
hospital corridor. This test was done according to ATS
guidelines. Patients were asked to walk as far as they could in

6 min. They could detect their own pace or even stop if they
had to, and they were told that at the end of the 6 min they
should feel as though they could not have walked any

further. Before starting the test, blood pressure, heart rate,
oxygen saturation, and RPE were measured. During the test,
heart rate and oxygen saturation were measured with a pulse
oximeter. After the completion of 6 min, all variables were

measured again; distance walked by the patient was noted in
metres. The Borg scale was used for the RPE score.

Pulmonary function was assessed by FEV. It was

measured by a computerized pulmonary spirometry machine
(ZAN300 Me BGE rate GmbH). Values were expressed in
percentage predicted. HRQOL was compared using the St.

George’s Respiratory Questionnaire (SGRQ). Two versions
of the questionnaireeHindi and Englishe were used for the
patients based on their education type. Scores ranged from

0 to 100, with a score of zero indicating no impairment. The
total score was used for the analysis.

Data analysis

Data are represented as descriptive statistics. Statistical
analysis was done by SPSS 16. Repeated measures ANOVA
were used to assess the changes in outcome measures after

the rehabilitation programme from baseline. The differences
between the two groups were analysed by independent
samples t test.

Results

Thirty-four patients were recruited for the study, of which
4 patients did not complete the programme. Fifteen patients

were included in both the experimental and control group.
Subject characteristics in both groups are shown in Table 1.

At the end of the programme, there were significant changes
in 6MWD, HRQOL, and FEV1 from baseline to the 3rd
week (Table 2).

At the end of 3 weeks, the mean percentage change in
6MWD in the experimental group was 20.56 (5.14) and in the
control group was 4.60 (2.03). The mean percentage of the

total SGRQ score was 37.39 (10.99) and 8.21 (6.96) for the
experimental and control groups, respectively (Figures 1 and
2). The mean difference between the two groups was

statistically significant (p < 0.05). The mean change in
6MWD & SGRQ values within both the groups at the 3rd
and 6th week was statistically significant.

Discussion

The results have shown that a short-term PRP was able to
increase exercise capacity, pulmonary function and quality of

life in COPD patients. Scientific evidence was established
regarding the benefits of PRPs, as reported by AACVPR
practice guidelines for pulmonary rehabilitation. These ben-
efits include a reduction in dyspnoea, improved quality of life,

and a decrease in health care use.14 The present study has
shown progress in exercise capacity as measured by
percentage change in 6MWD after PRP at the end of 3

weeks (20.56 � 5.14) and at the end of 6 weeks
(27.54 � 6.93) in the experimental group. These results are
in line with Miyahara et al. (2000) who reported an increase

in 6MWD as a measure of functional exercise capacity after
3 weeks of PRP in COPD patients.15 The increase in
exercise capacity or tolerance may be ascribed to improved
aerobic capacity of muscle, increased motivation, and

desensitization to the sensation of dyspnoea.16 Improved
aerobic capacity of muscle has been shown through an
increase in the ability of the muscle to extract oxygen more

thoroughly from circulating blood,17 a decrease in heart rate
during exercise,18 a reduction in exercise-induced oxidative
stress,19 exercise-induced lactic acidosis, and enhanced skel-

etal muscle oxidative capacity in patients with COPD.20

Dyspnoea upon exertion was reduced, as reflected in the
scores of the QOL questionnaire. Since dyspnoea has a major

impact on health status, patients’ improved quality of life can
be suggestive of a decrease in symptoms. Reduction in dysp-
noea, or shortness of breath, can be attributable to reduced
ventilatory demand, reduced independence to ventilatory

muscle action, improved ventilatory muscle performance



Table 2: Comparison of 6MWD, SGRQ, FEV1 between experimental & control group.

Variable 6MWD SGRQ FEV1

A B A B A B

Baseline 336.73* (65.92) 317.93* (78.54) 60.02* (17.34) 63.50* (16.43) 47.27* (11.07) 45.87* (8.72)

3 weeks 403.13* (64.34) 331.73* (79.38) 36.90* (10.69) 57.77* (13.88) 68.13* (7.83) 64.53* (9.12)

6 weeks 425.93* (65.85) 337.60* (80.54) 21.99* (8.26) 54.42* (12.49) 50.20* (12.19) 65.00* (8.41)

*Mean (�SD), p< 0.05; A: experimental; B: control; FEV1: forced expiratory volume in one second; FVC: forced vital capacity; 6MWD: 6

minute walk distance; SGRQ: St. George’s Respiratory Questionnaire.
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Figure 1: Between-group comparison of mean SGRQ score.
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characteristics and psychological factors.21 This study has
shown significant improvements in quality of life as
measured by a mean percentage change in SGRQ and a

disease specific questionnaire at the end of 3 weeks
(37.39 � 10.99) and at the end of 6 weeks (62.51 � 11.49)
compared to baseline (60.06 � 17.34) in the experimental
group. A change of four units on the SGRQ is considered a

reliable, noticeable difference.22 Reduction in dyspnoea,
and other symptoms, efficient breathing patterns, and
improved ability to carry out daily activities could be

reasons for the improvements in quality of life. Knowledge
of the disease process, a need for and benefits of medication
and exercises, work simplification and energy conservation

techniques might be responsible for patients’ decreased fear
of breathlessness and better control over their disease.
Patients who were on their regular medical therapy
experienced a decrease in symptoms as measured by better

performance in their daily activities and greater
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Figure 2: Between-group com
independence in their abilities. A home exercise programme,
which included walking and upper limb exercises, may also
have contributed to an increase in exercise tolerance to

some extent, which ultimately led to a positive impact on
patients’ quality of life, as suggested by a mean percentage
change in the total SGRQ score in the control group at the
end of 3 weeks (8.21 � 6.96) and at the end of 6 weeks

(13.15 � 8.42) compared to baseline (63.05 � 16.43).
Benefits of PRP include improved exercise capacity and

quality of life, irrespective of change in pulmonary func-

tion.17,23,24 In contrast, this study has shown significant
changes in FEV1 after the exercise programme at the end
of 3 weeks (p < 0.05) and at the end of 6 weeks (p < 0.05)

in the experimental group. This improvement may be due
to improved bronchodilator use25 or respiratory muscle
strength/conditioning.

Apart from an increase in exercise capacity and quality of

life, PRP also enhanced patients’ knowledge about their
K DISTANCE

 WEEKS

EXPERIMENTAL GROUP

CONTROL GROUP

parison of mean 6MWD.
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disease process and motivated them to adopt healthy be-
haviours26,27 through patient education and counselling,

which may have led them to adhere to the exercise regimen.
An exercise programme for the muscles of ambulation is a

part of virtually every programme of pulmonary rehabilita-

tion.28 In this study, a variety of exercises were incorporated,
including treadmill and cycle ergometry, an endurance
training programme, upper limb exercises, and thoracic

mobility exercises that made this programme more realistic
and more functionally relevant to daily activities. Exercise
training included arm and leg training, which improves
exercise tolerance, and training effects were specific to the

muscle group trained without any crossover benefits. In
this study, the experimental group had undergone a lower
limb endurance exercise programme as well as thoracic

mobility and upper limb exercises apart from the home
exercise programme, while the control group was taught
only about the home exercise programme; unstructured

patient education and counselling were done in both
groups. As both groups were on medication in addition to
the exercise programmes, both groups showed significant
improvement in exercise capacity, quality of life and

pulmonary function, which is in line with numerous studies
showing varied results based on different exercise training
programmes, duration and frequency of training and

outcome measures used.

Recommendations and conclusion

Limitations of the study included the small size of the
study sample and the availability of male patients. Future

research is required to formulate more efficient strategies for
rehabilitation that address the individual needs of the pa-
tients and to examine the benefits of the individual compo-
nent of the multidisciplinary rehabilitation programmes.

In conclusion, a short-term pulmonary rehabilitation
programme has improved exercise capacity, pulmonary
function and quality of life in COPD patients. The

improvement in exercise capacity is present, irrespective of
the severity of airflow limitation.
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