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ABSTRACT

Background : COPD is a disease characterized by chronic obstruction of lung airflow that interfere

in normal breathing causing the patient to restrict their activities which is the most cause of disability

in respiratory muscle weakness. Early manifestation of COPD results in decrease in exercise tolerance

which leads to abnormal pulmonary parameters breathing discomfort and chest expansion. However

there is less evidences based on comparing the accessory muscle stretching and inspiratory muscle

training which suggest that these are independent techniques to prevent the respiratory complications.

Objectives : Our aim was to compare the effect of inspiratory muscle training and accessory muscle

stretching on pulmonary parameters and thoracic expansion in patients with COPD.

Materials and methodology : A simple random sampling was done to allocate the 20 patients with

mild to moderate stage of COPD. Group 1 was control group where accessory muscle stretching and

diaphragmatic breathing exercise were given for 2 weeks twice daily. Patients were assessed for

eligibility based on inclusion and exclusion criteria . Eligible patients were assessed for their

pulmonary parameters and chest expansion.

Statistical analysis : All the analysis within and between the groups were carried out by WINPEPI

and PRIMER. Normal distribution was determined by applying the shapirowilks test. Where here the

values are not normally distributed so Wilcoxon sum rank test is applied.

Results : There is significant improvement in between experimental and control group in all the

pulmonary parameters and chest expansion with p<0.005.

Conclusion : The conclusion of our study shows a significant improvement in both experimental and
control group and according to analysis experimental group showed better significant improvement in

all the parameters. This can give beneficial results as when used as an adjunct to the rehabilitation for

patients with COPD.
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INTRODUCTION :

Chronic Obstructive Pulmonary Disease is a disease characterized by chronic obstruction of lung

airflow that interfere in normal breathing and is not reversible1.Chronic exposure to toxic particles or

gases and resultant airway inflammation lead to airflow limitation, inflation and gas exchange

disruption which is typical symptoms of COPD. It is a disabling disease causing patients to restrict

their activities which is the most cause of disability in respiratory muscle weakness2. Respiratory

muscles are used for both inspiration and expiration training enhances strength, endurance and the

respiratory performance. COPD is common respiratory disorder, characterized by progressive and

partially reversible airflow limitation and lung inflation. Early manifestation of COPD is exercise

tolerance resulting from abnormal pulmonary function, breathing discomfort and muscle

fatigue3.Mechanical efficiency of respiratory muscles causes decrease rib cage motion increase

abdominal motion that leads to paradoxical pattern of breathing which is common in diaphragm

dysfunction4. Due to dysfunction of diaphragm, accessory muscles play a major role. The activity of

these muscles elevates shoulder girdle and increases motion of rib cage during the inspiratory phase of

breathing. Retraction of these soft tissues and muscles around the chest wall limits the chest

expansion5. These accessory muscles including abdominal muscles weakness and tightness could

affect the diaphragm and causes breathless and poor exercise tolerance level.

Diaphragm being the main muscle of inspiration is a very important organ of the human body. The

diaphragm is a dome shape of the muscle that works as the major muscle of respiration and in

breathing process. It works as the leading anatomical point that divides the thorax or chest from the

abdomen. The beginning of the diaphragm is seen along the lumbar vertebrae of the spine and the

interior borders of ribs and sternum. Opening in diaphragm allow the oesophagus, phrenic and vagus

nerves, descending aorta and inferior vena cava go between the thoracic and abdominal cavities6,7.

The actions of diaphragm that takes place during inspiration and expiration: while inspiration the

diaphragm muscle moves downwards and the lower ribs moves upward and outward improving the

size of thorax which leads to variation in intra- thoracic pressure and volumes. While expiration the

diaphragm and other respiratory muscles passively return to normal position which leads to decrease

the size of thorax. As the size decreases the pressure increases and there is washout of air of the chest8.

Inspiratory muscle training(IMT) has been introduced as one form of rehab. The threshold device is a

small handheld device. I t includes a mouthpiece and calibrated spring loaded valve. IMT provides

consistent and appropriate pressure for strength and endurance training. This device merge a flow free

one way valve to assure appropriate resistance and features an adjustable pressure setting (in cmH2O).

When the patients inhale through IMT trainer i.e. (pressure threshold breathing device) a spring

loaded valve provides resistance9.Inspiratory muscle training(IMT) with inspiratory loading is
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designed to improve the strength and endurance of the inspiratory muscles in an attempt to improve

respiratory muscle function in patients with chronic obstructive pulmonary disease (COPD).

Inspiratory muscle fatigue limits exercise tolerance in these patients10.

Respiratory muscle stretch is a technique developed to elevate exercise-induced respiratory distress in

patients with chronic pulmonary disease. In this technique afferent activities of external and internal

intercoastal muscle spindle are lengthened, to alleviate dyspnoea to minimize the atrophy of

respiratory muscles. Elongation of soft tissues around the chest wall and respiratory muscles helps in

the contracting and chest movements by gaining the lung functions and volumes11.

Diaphragmatic breathing is the normal mode of respiration. It moves the abdominal wall during

inspiration to reduce upper rib cage motion which causes relaxation of the accessory muscles and thus

decrease the work of breathing (WOB). Many studies have been done to assess the effectiveness of

diaphragmatic breathing in COPD patients12.Diaphragmatic breathing has been claimed, but not

demonstrated, to correct abnormal chest wall motion, decrease work of breathing, dyspnoea and

improve ventilation13.

Material and methodology:

The study was conducted at the Dr. D Y Patil College of Physiotherapy, Pimpri, Pune. Institutional

Ethical committee approval was obtained for the comparative study. A simple random sampling was

done to allocate 20 COPD patients in two groups i.e. group 1 control group were whom accessory

muscle stretching and diaphragmatic breathing was given, whereas the group 2 which is study group

inspiratory muscle training and diaphragmatic breathing was given both for 2 weeks.

Inclusion criteria : Subjects included in this study were diagnosed with moderate COPD stage 1,2

and 3 according to GOLD classification. Patients whoever able to perform PFT and tolerate

6MinsWalkTest and independently breathing, age group 35-70years including both male and female

genders.

Exclusion criteria : Patients having any active lung infection , severe cardiac problem ,recent rib

fractures or other neurological condition.

Procedure: The sampling procedure was conducted at Dr. D Y Patil Medical College , Pimpri, Pune.

In the pulmonary medicine ward male as well as female. Total 20 COPD patients were taken for

intervention and divided into 2 groups 1 and 2 with accessory muscle stretching and diaphragmatic

breathing and inspiratory muscle training with pressure threshold breathing device and diaphragmatic

breathing respectively. Simple random sampling method for 10 patients in each group.
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All the subjects underwent pre-test measurement PFT for lung functions parameters taken under

consideration are FVC and FEV1, dyspnoea grade for the rate of perceived exertion by modified Borg

scale in 6 minutes’ walk test, Chest expansion all these test were repeated post treatment.

The purpose of the study was explained to the subjects and informed consent was obtained. Eligible

patients were assessed for their lung functions, chest expansion and 6 mins walk test. Patients were

then allocated into two different groups. In group 1, respiratory accessory muscle stretching (upper

trapezius, sternocleidomastoid, pectoralis major, latissimus dorsi, scalene and serratus anterior) and

diaphragmatic breathing was given with the treatment protocol of hold time 10sec/muscle ,10

repetitions , twice/day and 5days/week for duration of 2 weeks. Whereas in group 2, inspiratory

muscle training was given with pressure threshold breathing device with the treatment protocol of

2times/day and 5days/week 15mins/day for first week and then increase to 30mins/day for second

week and diaphragmatic breathing was given for duration of 2 weeks.

Statistical Analysis: All the analysis of data within and between the groups were carried out using
WINPEPI and PRIMER. Normal distribution was determined in WINPEPI by applying the Shapiro-

Wilk test. Where the values were not normally distributed and were calculated using Wilcoxon sum

rank test for pre and post within the groups and Mann Whitney sum rank test for between the groups.

Significance set as p value p <0.005 at 95% confidence interval for the mean difference.

DATA ANALYSIS:

TABLE 1 shows the pre post comparison between the groups on lung functions.

Experimental Control Experimental Control

FVC FVC FEV1 FEV1

PRE 58.7 62.8 47 61.8

POST 64.2 63.9 52.3 62.1

P value 0.005 0.078 0.005 0.533
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GRAPH 1: Represents the comparison between the groups on lung functions pre and post values.

Interpretation: This graph shows the comparison between the groups on lung functions having

significant difference in all variables where the P value for the experimental group is 0.005 for both

FVC and FEV1 respectively, except for the control group with the p value 0.07 and 0.5.

TABLE 2: shows comparison between the groups on BORG score in 6MWT.

Experimental Control

Pre 3.6 4.1

Post 2.2 2.6

P value 0.004

GRAPH 2: Represents the comparison of BORG score between the groups.

Interpretation: This graph shows the comparison between the groups having significant difference

(P=0.004) in BORG scoring post 6 min walk test.

TABLE 3: shows comparison between the groups on chest expansion.

Experimental Control

Level 1 Level 2 Level 3 Level 1 Level 2 Level 3

Pre 1 1.5 3 1 2 2

Post 2.4 1.9 4.15 1.5 2.2 2.4

P value 0.005 0.005
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GRAPH 3: Represents the chest expansion values at the three levels in both the groups.

Interpretation: This graph shows the chest expansion mean values having significant difference (P=

0.005) between pre and post values between the groups.

DISCUSSION:

COPD is considered as a disease affecting lung as well as many other organs and pectoralis major

muscles is shortened positioned and there is increase in tightness and stiffness of accessory muscles of

respiratory and increase work of breathing. Where all this can lead to inspiratory muscle fatigue

which can limit exercise tolerance and decrease in strength and endurance of inspiratory muscles14.

The purpose of this study was to evaluate the comparison between effect of inspiratory muscles

training in patients with COPD and with conventional therapy which includes accessory muscles

stretching with relaxed diaphragmatic breathing. The study was conducted for 2 weeks.

The results reported in the present study after Inspiratory Muscle Training shows significant

improvement in group 2 which consist of inspiratory muscle training and relaxed diaphragmatic

breathing in COPD patients over group 1 consist of accessory muscle stretching with conventional

therapy.

The results of this study shows significant improvement in the mean values of lung functions in both

the groups but statistically showed significant improvement in experimental group which includes

FVC,FEV1 that may indicate an effect on airflow limitation with p value 0.005. This was supported

by Leelarungrayub et.al. who studied the effect of simple prototype device in moderate COPD

patients for 6 weeks where showed increase in FVC and no change in FEV1 the results differ from

those of the present study15. Another study conducted by Beaumont et.al. supports the present study

which demonstrated an improvement in FEV1 after respiratory muscle training16. This study was
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contradicted by the study conducted by Ahmed et.al. who evaluated the effect of short term

inspiratory muscle training combined with chest physiotherapy on lung function17.

6min walk test was done to evaluate the level of dyspnoea as per the guidelines of American Thoracic

Society by using the parameters as distance covered and rate of perceived exertion using Modified

Borg Scale. A significant Improvement with p value being 0.005 after pre post comparison of distance

covered by experimental group. Eventually, when the distance covered in between both groups were

compared it did not show significant as p value was 0.8.

There was a significant improvement noted on the borg scoring of both the groups with p values 0.004.

This may be the result of increase in distance covered while improvement in oxygen saturation which

reduce the rate of exertion while walking. This was supported by Mota et.al. supported the results of

the present study, but they examined a group of moderate to severe COPD patients and they revealed

a large increase in the distance walked in 6min due to increase in muscle strength and reduction in air

trapping in the thorax via improved abdominal muscle tone which elevate the diaphragm18.

Chest expansion is done to evaluate the chest wall mobility and lung compliance. There was a

significant improvement noted in chest expansion of both group in all the three levels i.e. axilla, 4th

intercoastal space (nipple level) and xiphisternum level with p value 0.005 . This was supported by

Lanza Fde et.al. Which demonstrated the chest wall mobility is associated with the lung functions or

volumes and revealed that the greater the muscle strength increases the lung volume and enhance the

chest wall mobility during inspiration19. Another study that supports the present study is Enright SJ

et.al. showed increment of thoracic expansion and diaphragmatic movement may responsible for

higher inspiratory muscle strength by improving inspiratory muscle thickness20. This study was

supported by the study conducted by Debouche et.al. on patients with mild to severe COPD that

consider the advantages of use of inspiratory and expiratory exercise to improve respiratory function

in chest wall21. This study was contraindicated to the study done by Rekha et.al. who said that

respiratory accessory muscle stretching significantly improved chest expansion in patients with COPD.

CONCLUSION: The conclusion of the present study shows a significant improvement in both the

groups i.e. inspiratory muscle training and respiratory accessory muscles stretching but, according to

analysis and results of the data collected inspiratory muscle training group showed better significant

improvement in all the parameters pulmonary function test, 6 minute walk test and chest expansion.

Hence it is essential to implement both IMT and respiratory accessory muscle stretching in pulmonary

rehabilitation programs for male and female patients with chronic obstructive pulmonary disease.

LIMITATIONS AND RECOMMENDATIONS:

This study has some limitations:
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 Small sample size.

 Normal distribution of data.

 Follow-up period to see the carryover effect of the treatment.

FUTURE SCOPE:

This study has only included COPD patients and in the future study; the other set of obstructive

conditions as well as restrictive conditions can be experimented and studied.
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