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Abstract

Background of the study: Smart phone have become essential device in our daily lives. The prevalence
of smart phone users in worldwide increased from 1.57billon to 2.53billon on 2018. The frequent use of
smart phone can lead to development of musculoskeletal disorder and may also affect their respiratory
function. Now a day’s Students adapt poor postures when using smart phone during online games and
online classes. Objective of the study is to find out effect of different body postures on respiratory
function among smart phone users. Methodology: This is a descriptive observational study done in
Faculty of Physiotherapy, Dr. M.G.R. Educational Research Institute. This study was for duration of 3
months. Total of 40 students was participated in this study. Studentwithagegroupbetweenl17-25years,
both male and female students are included in the study. FEV1/FVC Ratio and Peak Expiratory flow Rate
were used as the outcome measure. The student was requested to sign the informed consent form. The
entire student was asking to perform forced expiratory maneuver in 4 different body postures to
investigate the influence of respiratory function. | measure FEV1/FVC ratio and Peak Expiratory Flow
Rate. These variables measure in 4 different body postures. Result: Result of study revealed that
standing position shows (P<0.001) significant difference on FEV1/FVC ratio and peak expiratory flow
rate among Smartphone users. Conclusion: The result of the study shows that standing position which
gives better FEV1/FVC ratio and peak expiratory flow rate among Smartphone users.
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INTRODUCTION

A Smartphone is a handheld electronic device
that provides a connection to a cellular
network & the world's first Smartphone was
created by IBM in 1994. Nick named "Simon,
"the Smartphone included revolutionary
features including a touch screen, email, and
built-in apps including a calculator and a sketch
pad. Smartphone allow people to make phone
calls, send text messages, and access the
Internet. It is an unavoidable nature and far-
reaching influence. It was the first to
completely do away fixed keyboard and use a
touch screen allowing multiple gesture control
on a touch screen and included a camera 1.
The prevalence of smart phone users in
worldwide has increased from1.57 billion to
2.53 billon on 2018. The frequent use of smart
phone can lead to development of
musculoskeletal disorder and may also affect
their respiratory function. Now a day’s
Students adapt poor postures when using
smart phone during online games and online
classes.

Therespiratorysystemprovidesoxygentothebody’
scellswhileremovingcarbondioxide,a waste
product that can be lethal if allowed to
accumulate. There are 3 major parts of the
respiratory system: theair way, the lungs, and
the muscles of respiration. The air way, which
includes the nose, mouth, pharynx, larynx,
trachea, bronchi, and bronchioles, carries air
between the lungs and the body’s exterior. The
lungs act as the functional units of the
respiratory system by passing oxygen into the
body and carbon dioxide out of the body.
Finally, the muscles of respiration, including
the diaphragm and inter costal muscles, work
together to act as a pump, pushing air into and

out of the lungs during breathing. The body
Positions determine the different lung volumes
when individual are in standing, high sitting,
forward leaning, and supine lying. The length
and activity of respiratory muscles change in
different positions. The changes of respiratory
muscles affect the ventilation and perfusion, in
particularly the maximum air exchange that
occurs in response to gravity. The different
body positions have influenced on the lungs
volume and muscle length- tension
relationship .

Prolonged smart phone usage causes faulty
posture such as forward neck posture,
slouched posture, or rounded shoulders.
Sustained forward neck posture can cause
injury to the structure of the cervical and
lumbar spine, as well as ligaments. These
structural problems caused by faulty posture

can also lead to respiratory dysfunctiong.

The adverse effects of prolonged sitting and a
sedentary lifestyle on our health are well
known, and similarly, we should understand
the effect of prolonged Smartphone usage on
our posture and respiratory function.
Therefore, our study focused on the change in
the students’ different body posture and
respiratory function among Smartphone users

for prolonged durations 9-13,

FEV1/FVC Ratio: is a measurement of the
amount of air you can forcefully exhale from
your lungs. FEV1, or forced expiratory volume
in one second, is the volume of breath exhaled
with effort in that time frame FVC, forced vital
capacity, is the full amount of air that can be

exhaled with effort in a complete breath1415,
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Peak Expiratory Flow Rate is a person
maximum speed of expiration, as measured
with peak flow meter, a small hand-held device
used to monitor a person’s ability to breath
out air

Objective of the study: To find out effect of
different body postures on respiratory function
among Smartphone users

Need of the study: Body position can influence
in the respiratory function. Changing the body
posture can alter the respiratory function.
Therefore, this study focused to find out the
effects of different body postures on the
respiratory function while using the smart
phone among student.

METHODOLOGY

It is Observational study conducted at Faculty
of physiotherapy, DR.M.G. R Educational and
research institute with a total 20 students as
samples. Simple random sampling used to
allocate the samples. Total duration of the
study was 3months. Inclusion criteria were
student house the smart phone for more then
2-3hoursperday, student’s age group 17-
25years, both genders included for the study.
Material used for the study was Peak flow
meter. Outcome Measure used in the study was
Peak Expiratory Flow Rate FEV1/FVC Ratio

Procedure: Total 40 students were participated
in this study. In those 20 students were
excluded due to pandemic crisis and the
remaining 20students were randomly selected.
The research approval was obtained from the
institutional review board of the Faculty of
Physiotherapy Dr.MGR Educational and
Research Institute. Based On the inclusion
criteria 20 students aged between 17 to 25
years were selected forthis study. The students

were requested to sign the informed consent
form. The exclusion criteria included
hypertension, tobacco smoking, postural
deformities such as scoliosis, chest wall
deformities, spinal cord injury.

Before conducting the activities, we conducted
a briefing and gave a demonstration to the
students on how to perform the spirometer
test (peak flow meter). The lung functions
parameter (FEV1 / FVC and PEFR). A minimum
of the 3 trials was obtained for each
participant and the best reading of ‘3’ trial was
record for analysis.

The entire student was asking to perform
forced expiratory maneuver in 4 different body
postures to investigate the influence of
respiratory function. | measure FEV1/FVC ratio
and Peak Expiratory Flow Rate. These variables
measure in 4 different body posture [i. e.
supine, high sitting, forward leaning, and
standing].

Different body postures:

Supine position: lay on a table with pillow
supporting the head when looking up the
Smartphone, arm should be in relaxed and
elbow flexed to using a Smartphone with both
hands. The legs are extended and relaxed
position.

High sitting position: Sat on a table with their
trunks extended, shoulder should be in

relaxed, elbow level at the 90%lexed to both
the hands holding a Smartphone, hip and knee
flexed at right angle.

Forward leaning position: forward leaning eye
level with elbows supported on knees. lean
forward by bending through hips. Maintain an
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arch in the small of your back by tightening
your stomach muscles, feet flat on the floor.

Standing position: The head and neck is
forward; body is an upright position elbow
flexed and both the hands are holding the
Smartphone close to the chest.

Peak expiratory flow meter: Ask the student
Stand up straight Take a deep breath and hold

peak flow meter marker to the bottom of the
numbered scale, finally the number are noted.

Data Analysis: The collected data were
tabulated and analyzed using both descriptive
and inferential statistics. All the parameters
were assessed using statistical package for
social science (SPSS) version 25. Descriptive
Analysis was adopted to find the statistical
difference within the groups & Independent t-

the breath
whileplacethemouthpieceinstudentmouth,bet

test (Student t-Test) was adopted to find the
statistical difference between the groups.
weenstudentteethwereassessthe move the

Tablel: Effect of Different Body Posture on Respiratory Function among Smartphone Users within
Fevl/FVC Ratio

FEV1/FVCRATIO DAYS MEAN SD t-test Sign

Supinelying 15t 65.2 2.24 129.9 0.000
HighSitting ond 71.5 1.84 172.8 0.000
ForwardLeaning 3rd 70.4 2.06 152.2 0.000
Standing ath 76.2 3.44 98.9 0.000

#No Significance at p>0.05 & **Highly Significant at p<0.01

The above table reveals the Mean, Standard Deviation (S.D), t-test and p-value of the Four
Position(high sitting, forward leaning, supine lying & standing) between in FEV1/FVC Ratio
(***P<0.001).

There are statistically highly significant difference values between in FEV1/FVC Ratio (***-P<0.001).
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Graph 1: Effect Of Different Body Posture On Respiratory Function Among Smartphone Users Within

Fevl/FVC Ratio
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Table2: effect of different body posture on respiratory function among smart phone users within

peak expiratory flow rate

PEFR DAYS MEAN SD t-test Sign
Supine Lying 15t 310.1 26.04 53.2 0.000
High Sitting ond 356.2 18.34 86.8 0.000
Forward 324 11.76 123.1 0.000
Leaning

3rd
Standing 4th 436 15.71 124.0 0.000

#No Significance at p>0.05&**Highly Significant at p<0.01

The above table reveals the Mean, Standard Deviation (S.D), t-test and p-valueof the Four
Position(high sitting, forward leaning, supine lying & standing)values between peak expiratory

flow rate(PEFR) (***P<0.001).

There is statistically highly significant difference between in peak expiratory flow rate (PEFR) (***-

P<0.001).
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Graph 2: Effect of different body posture on respiratory function among Smartphone users within peak

expiratory flow rate

RESULT

On comparing the Mean values of FEV1/FVC
Ratio on Lung Volume & Lung Capacity
Measurement in terms of Peak Expiratory Flow
Rate Score using Peak Flow Meter, it shows

Significant Increase. The mean value in
Standing Position was higher Mean value than
High Sitting, Supine lying & Forward Leaning P
<0.001. On comparing FEV1/FVC ratio & peak
expiratory flow rate on Lung volume &
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capacity shows highly significant difference in

Mean values at P < 0.001

DISCUSSION

This present study was conducted to
investigate the effect of different body
positioning on lung functions among
prolonged  Smartphone users. The
participants were mostly middle-aged
individuals; the average age being 17-25
ages. The average weight and height of
participants were optimal for the age
group under survey and they further
validated the study outcomes in terms of
applicability.

The study results demonstrated significant
changes in lung function variables across
body positions. Generally, the lung
function variables decreased as the
subjects became more recumbent and the
highest FEV1/FVC Ratio were observed in 4
different position are (Standing, High
Sitting, Forward Leaning & Supine lying)
which is consistent with the data reported
in literature where a significant decrease in
FEV1/FVC Ratio was found when the High
sitting, Forward Leaning & Supine position
and the higher lung function was observed
in the standing position.

The increased in airway diameter, the
highest vertical gravitation and the wide
antero-posterior diameter of thoracic wall
in standing posture might have an effect
on improvement of lung function. The
lesser compression on lungs and heart
while in standing might result in the
positive impact on FEV1/FVC ratio. Second,
changes in forced-length curves, muscles
imbalances, and segmental instability of
the cervical spine are also possible cases of

respiratory dysfunction. Another reason of
the above findings may be due to an
increase in thoracic cavity volume and the
effect of gravity on the abdominal contents
caudally within the abdominal cavity,
thereby increasing the vertical diameter of
the thorax and/or the allowance that is
present in the inspiratory muscles,
enabling Effect of different body
positioning on lung function variables
among Smart phone users.

Arch Physiotherapy Glob Res 2017; them
to expand the unrestricted thorax in all
directions. Moreover, our findings showed
comparable FEV1/ FVC ratio in the high
sitting, forward leaning, standing and
supine positions.

The major factor responsible for the low
arousal level is often associated with
recumbent positions and effects of gravity.
Incidentally, the base of the lungs is not
compressed by the weight of the heart and
abdominal contents in lying positions,
which may account for the similarities
seen. No significant differences in PEFR
values were observed in the high sitting,
forward leaning, standing and supine
positions. This may be due to the fact that
PEFR is afactor of speed while FEV1/FVC
ratio, are the factors of volume and the
affects mainly the volume of the lungs '*’.
Generally, according to our results as the
subjects became more recumbent the
ability to generate higher lung functions
diminished, which was reported earlier.
Conversely, as the subjects moved to less
recumbent positions, the expiratory
pressures and flow rates improved.
Although the results showed similar PEFR
values for all the four positions, PEFR is
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also known to be assisted by elastic recoil
of the lungs and chest wall, which is likely
to explain the above results .

Pierson et al, had evaluated spirometry
test results of individuals with normal to
various severity of ventilation impairment
in both sitting and standing position,
observed that the standing value of FVC
was significant more but the magnitude of
difference was small.

Moreover, the study results demonstrated
that sitting led to the second highest lung
function after standing. The above may be
caused to the effect of the sitting position
on the abdominal cavity which interferes
more with the diaphragmatic motion, as
compared to the standing position®*?*.

Our study found that the posture among
Smartphone users leads to reduce
respiratory function. The result of the
study showed that using a Smartphone for
a prolonged duration could negatively
affect both body posture and respiratory
function.

This result may be used to promote
awareness about Smartphone usage and
also health considerations, need to pay
attention to the duration of usage, as well
as posture while using a Smartphone user.
The literature data concerning this subject
are sparse despite its importance for
physiotherapy and guide for students ‘self-

management as well as education”?.

CONCLUSION

It concluded that standing position which
gives better FEV1/FVC ratio and PEFR
among Smartphone users.

REFERENCES

1. Appel M, Childs A, Healey E, et al.:
Effect of posture on vital capacity. J
Appl Physiol 1985, 1986, 61: 1882-
1884.

2. Manning F, Dean E, Ross J, et al.:
Effects of side lying on lung function
in older individuals. Phys Ther, 1999,
79: 456-466.

3. CostaR,AlmeidaN,Ribeiro
F:Bodypositioninfluencesthemaximum
inspiratory and expiratory mouth
pressures of young healthy subjects.
Physiotherapy, 2015, 101: 239-241.

4. Lin F, Parthasarathy S, Taylor SJ, et al.:
Effect of different sitting postures
onlung capacity, expiratory flow, and
lumbar lordosis. Arch Phys Med
Rehabil, 2006, 87: 504-509.

5. Kim MS: Influence of neck pain on
cervicalmovement in the sagittal
plane during smartphone use. J Phys
Ther Sci, 2015, 27: 15-17.

6. Kim G, Ahn C, Jeon H, et al.: Effects of
the use of smartphones on pain and
muscle fatigue in the upper extremity.
Phys Ther Korea, 2012, 24: 1255-
1258.

7. Lee H, Nicholson LL, Adams RD, et al.:
Development  and psychometric
testingof Korean language versions of
4 neck pain and  disability
guestionnaires. Spine, 2006, 31:
1841-1845.

8. Kapreli E, Vourazanis E, Strimpakos N:
Neck  pain causes respiratory
dysfunction. Med Hypotheses, 2008,
70: 1009-1013.

9. KeyJ, Clift A, Condie F, et al.: A model
of movement dysfunction provides a
classification system guiding diagnosis

International Journal of Medical and Exercise Science |2025; 11(3)

Page 2383



IUMAES, Vol 11 (3), 2377-2385, September 2025

ISSN: 2455-0159

10.

11.

12.

13.

14.

15.

16.

17.

and therapeutic care in spinal pain
and related musculoskeletal
syndromes: a paradigm shift—Part 2. )
Bodyw MovTher, 2008, 12: 105-120.
Wirth B, Amstalden M, Perk M, et al.:
Respiratory dysfunction in patients
with chronic neck pain—influence of
thoracic spine and chest mobility.
Man Ther, 2014, 19: 440-444.
Dimitriadis Z, Kapreli E, Strimpakos N,
et al.. Respiratory weakness in
patients with chronic neck pain. Man
Ther, 2013, 18: 248-253.

Boyd-Clark LC, Briggs CA, Galea MP:
Muscle spindle distribution,
morphology, and density in longus
colli and multifidus muscles of the
cervical spine. Spine, 2002, 27: 694—
701.

Lau KT, Cheung KY, Chan KB, et al.:
Relationships between sagittal
postures of thoracic and cervical
spine, presence of neck pain, neck
pain severity and disability. Man Ther,
2010, 15: 457-462.

Di Bari M, Chiarlone M, Matteuzzi D,
et al.. Thoracic kyphosis and
ventilatory dysfunction in unselected
older persons: an epidemiological
study in Dicomano, Italy. ] Am Geriatr
Soc, 2004, 52: 909-915.

Liam CK. Significant  morbidity
associated with asthma: A need for
increased  doctor and  patient
education. Medical Journal of
Malaysia. 2003;58(4):471-474

Hojat B, Mahdi E. Effect of different
sitting posture on pulmonary function
in students. Journal of Physiology and
PathoPhysiology. 2011;2(2):29-33.
Badr C, Elkins MR, Ellis ER. The effect
of body position on maximal

18.

19.

20.

21.

22.

23.

24,

25.

26.

expiratory  pressure and  flow.
Australian Journal of Physiotherapy.
2002; 48(2):95-102.

Melam Ganeswara R, et al. Effect of
different positions on FVC and FEV1
measurements of asthmatic patients.
Journal of Physical Therapy Science.
2014; 26(4):591-593.

Tsubaki A, Deguchi S, Yoneda Y.
Influence of posture on respiratory
functionand respiratory muscle
strength in normal subjects. Journal of
Physical Therapy Science. 2009;
21(1):71-74.

Miller ~ MR.  Standardization of
spirometry. European Respiratory
Journal. 2005;26(2): 319-338

Khan A, Shabbir K, Ansari JK, Zia N.
Comparison of forced expiratory
volume in one second (FEV1) among
asymptomatic smokers and non-
smokers. Journal of Pakistan Medical
Association. 2010; 60(3):209-13.

Myint et al.; JAMPS, 13(4): 1-6, 2017;
Article no.JAMPS.33901 6 9. lJindal
SK.Do we care asthma?. Indian J Med
Res. 2012; 135:157-159.

Dean E. Effect of body position on
pulmonary function. Physical Therapy.
1985; 65(5):613-618.

Pierson DJ, Dick NP, Petty TL. A
comparison of spirometric values with
subjects in standing and sitting
positions. Chest. 1976; 70(1):17-20.
Townsend MC. Spirometric forced
expiratory volumes measured in the
standing versus the sitting posture.
American Reviews of Respiratory
Diseases. 1984; 130(1):123-124.
Escamilla RF, Fleisig GS, Zheng N,
Barrentine SW, Wilk KE, Andrews JR.
Biomechanics of the knee during

International Journal of Medical and Exercise Science |2025; 11(3) Page 2384



IUMAES, Vol 11 (3), 2377-2385, September 2025 ISSN: 2455-0159

closed kinetic chain and open kinetic EY. Kinetic chain exercise in knee
chain exercises. Medicine & Science in rehabilitation. Sports Medicine. 1991;
Sports & Exercise. 1998; 30(4):556-69. 11(6):402-413.

27. Palmitier RA, An KN, Scott SG, Chao

Nandhini Nancy. R, S. Ramachandran, Jibi Paul (2025). Effect of Different Body Posture on
Respiratory Function Among Smartphone Users, ijmaes; 11(3); 2377-2385.

International Journal of Medical and Exercise Science |2025; 11(3) Page 2385




