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ABSTRACT

Background: Pulmonary function tests play an important role in the assessment, diagnosis, quantification of the
ventilatory disorders intensity, and treatment course. Changes in posture can affect the resting length of respira-
tory muscles and the vestibular system contributes to altering respiratory muscle activity during movement and
changes in posture. Aim of this study is to find different angle changes how effect on the pulmonary function.

Materials and Method: A cross sectional study was conducted on 30 young healthy females. Their Pulmonary
function test was done with portable PFT machine in three various angles (45°head down, 0 °supine position, 45°
Oblique) by using tilt table.

Results: The result shows significant difference of FVC and FEV1 values in supine, oblique and head down
positions [P value=0.000]. The values of FVC and FEV1 are highest in oblique position.

Conclusion: There was significant difference in effect of different angle on pulmonary function and it was highest
in oblique (45° position.
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INTRODUCTION

Respiration means the occurrence of exhalation
and inhalation in turns and the lung undertakes
the role of exchange between air and blood [1].
This happens through respiratory muscles and
their neurophysiological control. Change in body
positioning and the consequent change of grav-
ity effect, among other factors, cause change in
respiratory function at different intensities [2].
Since respiration is a compound function requir-
ing musculoskeletal and nervous system coop-
eration [3], changes in pulmonary function due
to posture are markedly observable in patients
with neurological disorders accompanying
weakened respiratory muscles [4].

Pulmonary function tests play an important role
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the ventilatory disorders intensity, and treatment
course [5]. The forced vital capacity (FVC) is a
pulmonary function measure often used for this
purpose and is defined as the maximum volume
of air exhaled from after maximum inspiration
[5,6]. Decreased FVC is a fairly obvious abnor-
mality in patients with respiratory muscle weak-
ness or changes in lung mechanics that over-
load these muscles [6,7]. Higher lung volumes
have been linked with better expiratory muscle
length-tension relationships [8,9] and improved
expiratory pressures and flow rates [9].

Body position has been shown to affect lung
volumes [10] and muscle biomechanics [11].
A large number of patients with neurological
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disorders who are mobility-impaired spend most
of their time in bed and receive physical therapy
in bed as well. Changes in cardiopulmonary
function are important in finding out which
angles are most convenient for in bed treatments
and daily activities for such patients [12].

Thus, knowledge of the physiological effects of
different body positions on pulmonary function
is essential to guide the physical therapy
procedures, including spirometry in clinical
practice, so that its values are comparable
between different periods and patients [13]. So
the purpose of this study is to understand the
influence of pulmonary functions on different
angle by measuring breathing capacity in head
down position (45°), supine position (0°) and
oblique position (45°)

MATERIAL AND METHODOLOGY

The research was conducted on 30 female
students with the age of 20 to 25years. All
subjects are voluntarily recruited after hearing
explanations about the study and all subjects
are without the history of pulmonary diseases
or thoracic mutation / injury. We obtained an
informed consent from subjects.

Procedure: The subject lies down on the tilting
bed with leg straps/knee straps, but without
chest straps in order to not disturb thoracic
expansion and abdominal movements.

Pulmonary function testing was done in three
different angles using the Portable PFT (Helios
702). The subjects were instructed about the
procedure of the FVC (forced vital capacity)
maneuver and were asked to perform it thrice.
A brief rest of 30 s between trials was used to
minimize the fatigue effect on the respiratory
muscles [14]. The best value of the three was
recorded. The lung function parameters studied
were FVC (forced vital capacity), FEV1 (forced
expiratory volume in 1 second).

The subject’s breathing capacity was measured
firstly in 45° head down position, than in supine
position and lastly measured after shifting to
oblique position when the therapist switched the
angle of the tilting bed to 45°.

Statistical analysis: Statistical analysis was
done by using SPSS software version 16.0. Level
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of significance was kept at 5%. Data did not
follow normal distribution so non parametric test
were used to analyse the data. Friedmen test
was applied.

RESULTS

The result shows FVC,FEV1 values in supine,
obligue and head down positions are
[1.6964+0.47801, 1.6696+0.46623], [1.8128+
0.51112,1.6916+0.53017] and [1.5248+0.49698,
1.5120+0.48345] respectively. Significant differ-
ence was found [p value=0.000]. The values of
FVC and FEV1 are highest in oblique position.

Graph 1: FVC,FEV1 values in supine, oblique and head
down positions.
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FVC FEV1

Head down Supine Oblique

Table 1: Showing the mean FVC and FEV1 in three different
angles.

Head D Obli
Parameter oy Supine |qoue P Value
(45%) (45°)
FVC (Liters) 1.52+0.49 | 1.69+0.47 | 1.81+0.51 0
FEVI (Liters) | 1.51x0.53 | 1.66+0.46 | 1.69+0.48 0
DISCUSSION

Results of this study showed, average FVC, FEV1
values for Oblique(45°) is high and average value
for Head down(45°) is smaller than for Supine(0°)
and Oblique(45°).

Pryor et al.1 stated that the 45° oblique position
is good for inhalation due to relaxed abdominal
muscles [1].

In supine position, anatomical changes occur in
the pharynx, such as the reduction of its
diameter, which increases the upper airway
resistance. The cephalic displacement of the
diaphragm due to increased abdominal pressure,
and the increased intra thoracic blood volume,
are also factors that result in reduced lung
volume at rest and justify an increase in airway
resistance in this body position [15].
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Standing has been shown to lead to the highest
lung volumes [16]. At higher lung volumes there
is greater elastic recoil of the lungs and chest
wall [9]. and the expiratory muscles are ata more
optimal part of the length-tension relationship
curve and thus are capable of generating higher
intra thoracic pressures [8,9].

Barach and Beck (1954) found that emphyse-
matous patients had relief of dyspnoea, de-
creased accessory muscle use and a mean de-
crease of 22% in ventilation requirements when
placed in a 16 degree head down tilt. They at-
tributed this to the diaphragm being displaced
into the thoracic cavity by the abdominal con-
tents [17].

As reported by Pankow et al FVC reduction in
supine position 0 °% may be due to the reduc-
tion in alveolar area, and not only by the in-
creased frequency of atelectasis [18].

Thus, knowledge of body positions that favor lung
function can be used as a therapeutic measure,
aiming at improving lung volume, oxygenation,
and respiratory mechanics and minimizing
disturbances produced by major surgical proce-
dures, with reduced incidence of atelectasis and
prevention of pulmonary complications [19-21].

Basic cardiopulmonary functions are important
for normal persons as well as clinical patients
with neurological damage to carry out their daily
lives independently [22].

This study is deemed as sufficiently intercon-
nected to treatment thus there is need for
analytical research into diverse angles on
patients. Also because this study set up safer
treatment plans than actual clinical treatment,
it could be used as reference.

CONCLUSION

There was significant difference in effect of
differentangle on pulmonary function and it was
highest in oblique (45°) position.

ABBREVIATIONS

PFT- Pulmonary Function Test
FVC- Force Vital Capacity
FEV1- Force Expiratory Volume in 1 second
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