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Abstract: Chronic Obstructive Pulmonary Disease (COPD) is a preventable disease characterized by airflow limitation which is usually
progressive and is associated with an abnormal inflammatory response of the lungs. According to the observations of West, ventilation-
perfusion relationships were optimal in the apex of lungs of upright subjects. The supine position was found to be associated with low peripheral
arterial oxygen tensions, turning the patients to lateral positions was found to increase oxygen tensions to satisfactory levels. But in COPD
patients, due to descended flattened diaphragm patients tend to have hyper inflated chest and increased residual volume. Thus, the flattened
diaphragm of a patient with COPD cannot produce force as effectively as the diaphragm of a healthy individual and this contribute to an
increased work of breathing and recruitment of accessory muscles of respiration in these patients. This study show, improvements in lung
function parameters in sitting position with respect to standing, supine and side-lying positions, provides us with a possible intervention to
maximize exercise capacity of COPD patients.
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INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is a preventable disease characterized by airflow limitation which is usually
progressive and is associated with an abnormal inflammatory response of the lungs to noxious particles or gases, primarily caused
by cigarette smoking. * Alpha 1 antitrypsin deficiencies and a variety of occupational exposures are less common causes in non-
smokers.2 Although COPD affects the lungs; it also produces significant systemic consequences. * COPD is increasing worldwide
because of increase in smoking in non-industrialized countries. 2 The prevalence of COPD is higher in males than females but
total mortality is similar in both the genders.

According to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) definition, COPD should be considered in any
patient with the symptoms of cough, sputum production, or dyspnea, and/or a history of exposures to risk factors for the disease.®.
Symptoms of COPD include decreased breath sounds, and wheezing whereas severe cases may get complicated by weight loss,

pneumothorax, right heart failure and respiratory failure. 3
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COPD comprises Chronic Obstructive Bronchitis and Emphysema. Many patients may have features of both.2. Chronic

Obstructive Bronchitis, which is defined in clinical terms, is the presence of a chronic productive cough for 3 months in each of 2
successive years, provided that other causes of chronic cough have been ruled out. * Emphysema, which is defined in anatomic
terms, is as the destruction of alveolar walls and the permanent enlargement of the airspaces distal to the terminal bronchioles.*
Spirometry is the best standardized, most reproducible, and most objective measurement of airflow obstruction. 5. It is well
established that the Lung Volume changes with the changes in posture, particularly when affected by gravity. This change is
mainly attributed to shift in blood flow from lower limbs to the thoracic cavity. . In healthy adults, ventilatory muscles work
efficiently in any posture. &
According to the observations of West, ventilation-perfusion relationships were optimal in the apex of lungs of upright subjects.
The supine position was found to be associated with low peripheral arterial oxygen tensions, turning the patients to lateral positions
was found to increase oxygen tensions to satisfactory levels.® But in COPD patients, due to descended flattened diaphragm **
patients tend to have hyper inflated chest and increased residual volume.®. Thus, the flattened diaphragm of a patient with COPD
cannot produce force as effectively as the diaphragm of a healthy individual and this contribute to an increased work of breathing
and recruitment of accessory muscles of respiration in these patients.*6
To the best of my knowledge there is no evidence that studied the influence of body position on lung function among COPD
patients. Hence, there is need to investigate this aspect.
MATERIAL AND METHODS
Sample Size
A sample of thirty subjects was included in the study.
Study design
Pre-test and post-test experimental design.
Sampling
Purposive Sampling

INCLUSION CRITERIA

Age group- 40 to 60 years
Subjects of either gender.
Subjects able to perform Spirometry tests.

Haemo-dynamically stable subjects

I

Subjects willing to participate

Exclusion Criteria
1. Subjects with acute exacerbation of COPD

2. Subjects suffering from any other cardiopulmonary disorders

3. Subjects with musculoskeletal disorders of thoracic cage like, scoliosis, kyphosis.
4. Subjects suffering from mental illness and not able to understand instructions.
5

Subjects having history of any co-morbidities like HTN, DM.
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Procedure

Thirty consecutive subjects with COPD who fulfill the inclusion/exclusion criteria were recruited for the study and informed
consent was taken. Following this, the subjects were given verbal instructions regarding the test procedure. In all subjects the
diagnosis was made on the basis of pre and post pulmonary function testing.

All subjects were placed in four body positions (sitting without arm support, standing, supine and side lying on right and left
side), and then the Spirometric values were taken with the subject placed in each body position.

The body positions used in the study were-

Standing
Sitting

Supine

A w0 b e

Side lying

The Pulmonary function test was carried in Spirometry room, Department of medicine, Pt. B. D. Sharma Post Graduate Institute
of Medical Sciences, Rohtak. The Spiro Bank G, Ocean Win Spiro 2.36 B, 16 Bit was used to measure patients pulmonary
function test. The method of testing on Ocean Win Spiro was demonstrated before test for every subject. Every effort was made
to allay apprehension and promote co-operation of the subject. In accordance, with the recommendations of American thoracic
Society (ATS), a minimum of three trials were carried at room temperature and pressure, subjects used nose clip and mouth-piece
tightly applied so as to avoid leakage of breath.

Forced Vital Capacity (FVC), Forced Expiratory Volume in One second (FEV1) and Peak Expiratory Flow Rate (PEFR) were

obtained using the Spiro meter in all four-body positions. The study was of single session and lasted for about one and half hour.

STATISTICAL ANALYSIS

The data was analyzed by paired t-test using SPSS statistical software, version 20.0 for finding the difference in lung volumes in
sitting, standing, supine and side lying positions in COPD patients. A significance level of p < 0.05 was fixed.

RESULTS

The average age for the whole sample was 53.3 years, with a standard deviation of 5.446. The minimum age for the whole sample
was 42 years and the maximum age was 60 years. The average value of FVC in sitting position was 1.85 L, with a standard
deviation of 0.48 which decreases to a mean value of 1.78L, with a standard deviation of 0.47 in standing position. Paired
difference between sitting and standing values found was 0.07, with a statistical significant increase in FVC in sitting position,
with a p-value 0.032. In supine lying, the FVC value decreases further, with mean value (1.66L) and standard deviation (0.54).
Paired difference in sitting and supine position found was 0.19, with a statistical significant increase in FVC values in sitting with
a p- value of 0.01. While on side lying, the mean value of FVC further decreases to 1.65L, with a standard deviation of 0.48.
Paired difference in sitting and Right Side lying position found was 0.20, suggesting statistical significant increase in FVC values
in sitting with a p- value of 0.01.

The average value of FEV; in sitting position was 1.15 L + 0.40. In standing, supine lying and in side lying position, the average
value of FEV:decreases as compared to sitting position to a mean value of 1.11 L + 0.38, 0.98+ 0.39 and 1.02L + 0.38
respectively suggesting that statistical significant increase in FEV1 in sitting position when compared with other three positions.
The average value of PEFR in sitting position found was 2.23L + 1.15. In standing position, the average value of PEFR decreases
to a mean value of 1.93 L + 0.97. While lying supine, the PEFR value further decreases to an average value of 1.67L + 0.81.
While lying on side, the mean value of PEFR decreases to 1.61L as compared to sitting, with a standard deviation of 0.87

depicting that sitting position has shown significant differences when compared with other three positions.
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DISCUSSION

The present study shows significant increase in FVC, FEV1 and PEFR values when sitting was compared with the other positions.
Lapier, Tanya Kinney 6. David J. Pierson et al '® and Michael B. Labowitz et al > found significant increase in lung volumes and
PEFR when sitting was compared with the standing position. Talwar A, Sood S '?, Noah Lechtzin ** and W. F. Hamilton *°, stated
that the maximum inspiratory and expiratory flow rates decreases on assuming the supine position from sitting. Blair and Hickam
13 suggested the possibility that as the subjects’ moves from sitting to supine position, there is decrease in lung volumes due to
decreased tone of diaphragmatic muscle in supine position. In line with the previous reports % 3, it has been demonstrated that
both the static and dynamic lung compliance decreases as the subjects’ assumes supine posture. The reduction in lung compliance
in horizontal posture can be probably attributed to: (1) increased pulmonary blood volume, which decreases the recoil of lung at
low volumes. (2) To small airway closure resulting in 40 percent increase in pulmonary flow resistance 2% % decrease in mouth
pressure ¥. The decrease in lung volumes observed on assumption of side lying is in keeping with previous reports. 1 12 This
decrease is said to be due to increased airway resistance, a decrease in elastic recoil of the lung or decreased mechanical
advantage of forced expirations, and decreased lung compliance secondary to the anatomical differences between left and right
lungs and shifting of mediastinal structures?®.

In short, improvements in lung function parameters in sitting position with respect to standing, supine and side-lying positions,
provides us with a possible intervention to maximize exercise capacity of COPD patients which would go a long way in
rehabilitating these patients. Further research is needed in this area to more fully understand the effects of position in patients with
COPD. More direct indices of diaphragm tension development, such as Trans-diaphragmatic pressure measurements and peak
inspiratory/ expiratory mouth pressures, would help to more fully elucidate the effect of position on respiratory muscle fiber
length in-patients with COPD.

CONCLUSION

The results of this study suggest that in patients with COPD some of parameters of pulmonary function are enhanced in sitting
versus standing, supine and side-lying positions. These results suggest that in patients with COPD position affects the force
generating capacity of the respiratory muscles. Clinically, these results suggest that a sitting position without arm support

optimizes pulmonary function in patients with COPD.
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