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Prone positioning has certain benefits in improving respiratory parameters. Objectives: To
study the effects of prone lying position and alternate nostril breathing in patients diagnosed
with COVID-19. Methods: This quasi-experimental study was conducted at District
Headquarters Hospital Faisalabad, Pakistan. After ethical approval, patients between the ages
of 40-80 were recruited with a diagnosis of COVID-19 and received supplemental oxygen. Thirty
patients with COVID-19 were divided into two groups, group A opted prone lying alone and group
B performed prone lying with alternate nostril breathing. Study outcomes were fractional
oxygen concentration in inspired air (Fi02), partial pressure of oxygen (Pa02), and general
psychological status recorded at baseline and after one hour of re-supination. A paired sample
t-test and ANOVA were applied to find between-group and within-group differences (p<0.05).
Results: Out of 30 patients, 16 (53.3) were male and 14 (46.7%) were female. The mean age
standard deviation of the participantsin group Awas 57.58+10.4 and in group B was 59.21+9.589.
There was a significant inter-group difference in mean scores for General Anxiety Disorder-7,
9.290+2.355 before and 4.677+2.224 after the treatment. The pretreatment mean value of Fi02
was 1.68+0.475; after treatment, the value was 3.45+2.118. A p-value<0.05 was found
statistically significant for all outcome variables improving respiratory parameters and
reducing anxiety. Conclusions: It was concluded that prone positioning with alternate nostril
breathing effectively improves (Pa02), (Fi02) and general psychological state in COVID-19
patients.
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INTRODUCTION

COVID-19 has emerged as a disastrous threat to the
respiratory systemleading to a massive number of patients
with respiratory failure and an increased number of
hospital admissions. Since the outbreak of this disease,
many studies have been published to explore various
aspects of this acute respiratory condition [1]. World
Health Organization has declared this condition as an
ongoing pandemic because different variants are being
reported in various parts of the world [2]. Clinically the
presentation of Coronavirus varies as mild, moderate, and
severe symptomsleading to hospitalization. Inmost severe

cases noninvasive and invasive ventilation becomes
unavoidable [3]. The common clinical symptoms of this
disease are fever, cough, dyspnea, and chest congestion.
Depending on the severity of symptoms some patients may
progress to acute respiratory distress syndrome within a
week or so [4]. The most disabling condition among
hospitalized individuals is reduced oxygen saturationinthe
blood (<93%) or some may present as stable ones without
prominent distress with oxygen saturation between 50-
80% [5]. Patients are often treated with medication,
steroids, supplemental oxygen, and high flow continuous
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positive airway pressure and prone positioning [6]. In the
supine lying position the weight of the viscera and
diaphragm's shape hinder breathing and it becomes worse
in chest infection. By changing the position to prone lying
the ventilation capacity, efficiency of respiration, and
gaseous exchange increase[7]. A Study was conducted on
the non-intubated subjects with Coronavirus-19(COVID-19)
who were admitted. This study showed that prone
positioning is highly beneficial for patients suffering from
COVID-19 and it reduces their chances of intubation[8]. In
alternate nostril breathing (ANB) technique, breathing is
carried out with one nostril at a time and closing the other
nostril manually. Plenty of evidence advocates the
significant effects of ANB on the autonomic and
cardiorespiratory system [9]. According to a review by
Vitacca et al., nasal breathing improved ventilator
efficiency and lowered the physiological economy for a
given work. Respiratory rehabilitation played agreatrolein
the management of COVID-19 patients from favourable
breathing to providing strengthening and training to the
muscles of respiration [10]. According to a systematic
review, respiratory rehabilitation is one of the most
important aspects of the COVID-19 treatment regimens
[10]. A randomized controlled trial concluded that
breathing practices have a positive impact on mental
health in hospitalized patients of COVID-19. The
improvement of these respiratory parameters calls for
more clinical trials to better understand the phenomenon.
There have been several studies conducted to investigate
the effects of prone position on Pa02, respiratory rate, and
other physiological parameters. The addition of alternate
nostril breathing with a prone position and assessment of
anxiety score along with respiratory parameters is a novel
approachinthispopulation.

This study aims to find the effects of prone positioning and
alternate nostril breathing in non-intubated patients
suffering from COVID-19. The combined approach of
COVID-19 patient positioning and ANB helps in improving
ventilationand oxygen saturationinthe blood.

METHODS

In this quasi-experimental study, patients diagnosed with
COVID-19, receiving supplemental oxygen at District
Headquarters Hospital, Faisalabad, Pakistan were
recruited. The study was conducted from November 2020
to March 2021after ethical approval from Sialkot College of
Physical Therapy (IRB-SCPT-DPT-138-2020). A sample of
30 patients was estimated using the EPI tool, with a 95%
confidence interval and a 5% margin of error. Patients of
either gender, diagnosed with COVID-19, between age 40-
80, oxygen saturation not less than 70, and with a Glasgow
Coma Scale (GCS) score of 15 were included. In contrast,
patients with a history of acute respiratory distress
syndrome (ARDS) chronic smokers, chronic obstructive
pulmonary disease (COPD), intubated patients, and

DOI: https://doi.org/10.54383/pbmj.v7i11.1116

patients with neurological disorders were excluded from
the study. Writteninformed consent was obtained from the
patients. After initial screening for the inclusion criteria,
thirty patients were divided into two groups A and B. The
data were collected at baseline, and patients were
instructed to lie in the prone position, for three hours for
group A. Ingroup B, the patients maintained a prone lying
position for three hours and after returning to the supine
position, performed supervised alternate nostril breathing.
In this method patient was instructed to close one nostril
with the help of the index finger inhale deeply from the
other nostril for three seconds and exhale through the
mouth. After that perform the same maneuver with other
nostrils and continue doing so for 10 minutes with a rest of
30 seconds after every three minutes. Generalized anxiety
was apparent in most of the patients suffering from COVID,
so this subjective measure was included along with the
facilities available at the COVID ward, the outcome
measures were the General psychological state measured
through GAD-7 [11], the partial pressure of oxygen (Pa02)
measured through a pulse oximeter [12], and the inspired
air oxygen fractional concentration (Fi02) measured
through a Fi02 monitoring device [13]. The outcome
measures were assessed before prone positioning and
returning to the supine position after an hour in both
groups. Data were analyzed using SPSS version 23.0. The
data were found normally distributed (Shapiro Wilk's test)
so parametric tests were used. The paired sample t-test
was applied to find the within-group difference before and
after the intervention and one-way ANOVA was applied to
find the difference between the groups. p-value<0.05 was
considered statistically significant with a 95% confidence
interval.

RESULTS

Afterscreening 30 patients participatedinthe study. Out of
30 patients, 17 (54.8%) were men and 14 (45.2%) were
women. The mean age of the participants in Group A was
57.58+10.41andin Group Bwas59.21+9.58. The meanvalue
of the pulse was 89.03 +12.85 (beats/minute)and the mean
temperature was 98.45+0.925 Fahrenheit(Table 1).

Table 1: Demographic and Baseline Characteristics of the study
participants

. Group-A Group-B
Variables n=1':| n=1‘;
Mean + SD
Age (Years) 59.21+9.58 | 57.568 +10.40 | 58.39+9.99
Height(cm) 164.21+7.42 | 163.16 £ 5.62 | 163.43 £ 6.52
Weight (kg) 87.79+9.25 | 63.92+7.60 |65.855+8.42
BMI (kg/m?’) 25.1£0.852 | 23.8+0.937 | 24.7+9.58

Pulse (Beats/minute) 77-134 | 89.86+14.673 | 87.50 + 11.165 |88.60 + 12.848
Temp (F)98-102 98.57+0.852 | 98.38 £1.025 | 98.47 £ 0.937
GAD Score 0-16 10.00 £2.353| 8.63+£2.306 | 9.27+2.392
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Gender
Male 7 9 16(53.3%)
Female 7 7 14(46.7%)

A paired sample t-test was applied to find the difference
before and after the intervention within the groups. In
Group A, the mean of the GAD-7 score was 10.00 + 2.35
before treatment and after the treatment, its value was
5.50 + 2.029. Whereas the pretreatment means value 02
saturation and FiO2 were 85.43 + 5.36 and 0.36 + 2.470
respectively whereas after-treatment values were 87.71.57
+7.89and 0.28 + 1.18 respectively. For Group B the mean of
the GAD-7 score was 8.63 +2.30 before treatment and after
the treatment, its value was 4.25 + 1.770 reflecting a
reduced generalized anxiety in both the groups. Whereas
the pretreatment means value 02 saturationand FiO2 were
89.88 + 3.13 and 0.36 + 2.470 respectively whereas after-
treatment values were 94.94 + 2.99 and 0.20 + 1.14
respectively. The Independent t-test was applied to find
the difference between the groups. p-value<0.05 was
considered statistically significant. The Fractional
Concentration of Oxygen in inspired air and Partial
Pressure of Oxygenimprovedinboth groups.(Table 2).
Table 2: Intergroup and Intragroup Comparison of Pa02, Fi02 and
GAD-7Scores

aabes SR O e vt
P_,0, Saturation
Pre Values 85.43 +5.360 | 89.88 + 3.138 4.43 0.008
Post Values | 87.71+7.898 |94.94 +2.999 7.23 0.002
Mean Difference 2.28 5.06 - -
p-value 0.000* 0.000* - -
FiO,
Pre Values 0.36£2.470 | 0.34+2.119 0.02 0.008
Post Values 0.28£1.18 0.20+1.14 0.08 0.003
Mean Difference 0.08 0.14 - -
p-value 0.000* 0.000* - -
GAD-7 Scores
Pre Values 10.00£2.353 | 8.63+2.306 1.37 0.118
Post Values 5.50+2.029 | 4.25+1.770 1.25 0.082
Mean Difference 4.50 3.38 - -
p-value 0.000* 0.000* - -

GAD-7: Generalized Anxiety Disorder Questionnaire. FiO2:
Fractional Concentration of Oxygen in Inspired Air. Pa02: Partial
Pressure of Oxygen.

DISCUSSION

This quasi-experimental study assessed the effects of
prone positioning with alternate nostril breathing in
patients with COVID-19. The results revealed that patients
with prone positioning and alternate nostril breathing
showed significant improvement in Pa02, Fi02, and GAD-7
scores. There was a significant between-group difference
in mean scores for the GAD-7 score of 9.290 + 2.355 before
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treatment and 4.677 + 2.224 after the treatment. The
effects of prone positioningin patients with COVID-19 have
beenreported numeroustimes. Astudy by Nay et.al 2023 to
see the impact of prone positioning versus usual care in
intensive care units in COVID-19 awake patients concluded
that there was a significant improvement in the prone
positioning group and the likelihood of these patients for
the intubation was less [14]. The findings of the current
study where within-group comparison revealed that prone
position significantly improved Pa02, FIO2, and GAD-7 in
hospitalized patients, are supported by literature as well.
Shelhamer et al., conducted a study to observe the effects
of prone positioning in COVID-19 patients with moderate to
severe ARDS and concluded that prone position is
beneficial in improving physiological parameters and
decreasing the mortality rate [15]. In the current study
parameters like oxygen saturation were significantly
improved in the prone positioning group with pursed lip
breathing. Inarandomized clinical trial to see the effects of
diaphragmatic breathing and pursed lip breathing
exercises(PLB), it was concluded that the rate of perceived
exertion was significantly reduced [16]. It was an
instruction-based program and the way patients
performed it was not recorded. Contrary to this
intervention, we improvised a supervised clinical
intervention and it was observed that physiological
parameters and overall psychological state were improved.
In most of the studies, the pulmonary parameters of
COVID-affected patients have been observed whereas in
the current study, the psychologicalimpact caused by both
physiological and psychological factors has been
addressed by using GAD-7. In a study by G Schifino et al., it
was found that a prone lying position in awake non-
intubated patients of COVID-19 had a strong association
with improved oxygenation. The increased V/Q ratio to the
dependent areas of the lungs was evident in all patients.
These findings provide a unique rationale in contrast to our
study where anincrease in PaO2 was observedinthe group
that remained in the prone position for the specified time
[17]. Inanother review to analyse the outcomes associated
with awake prone positioning, it was concluded that it
reduced the need for intubation in patients with acute
respiratory failure associated with COVID-19. The results of
this study provide a strong basis to incorporate this
intervention in the treatment of non-intubated patients
with COVID-19[18]. In a randomized clinical trial by Siregar
et al., to see the effects of orthopneic positioning and PLB
in patients of COPD the respiratory frequency and oxygen
saturation were significantly improved in the treatment
group [19]. These results advocate for the findings of our
study where prone positioning followed by pursed lip
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breathing exercises improved oxygen saturation and the
fraction of inspired oxygen. Inanother study by Kader et al.,
2022, it was concluded that even a short span of
respiratory exercises improves specific respiratory
parameters[20]. Prone position and pursed limb breathing
is a simple non-invasive and economical technique and
may be used to improve respiratory parameters and
decrease the anxiety of COVID-19 patients[21]. The current
study showed that the prone positioning with alternate
nostril breathing is effective in COVID-19 patients in
improving ventilation, increasing their partial pressure of
oxygen, and reducing their chances of ventilator
dependence. Incorporation of this simple yet effective
regime can contribute to reducing their hospital stay and
improving their anxiety status. A small sample was a major
limitation and some other outcomes could add strength to
the study. More studies with randomization and sufficient
follow-up are suggested to further validate the findings of
current studies.

CONCLUSIONS

It was concluded that in inspired air oxygen fractional
concentration (Fi02) was increased and anxiety disorder
was decreased in both groups. However, the partial
pressure of oxygenwasimprovedingroup Bonly.

Authors Contribution

Conceptualization: SA, WP, MC
Methodology: SA, MC, SKR
Formalanalysis: AH, SKR
Writing review and editing: WP

Allauthors have read and agreed to the published version
of the manuscript.

Conflicts of Interest
Theauthorsdeclarenoconflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[11 Park M, Cook AR, Lim JT, Sun Y, Dickens BL. A
Systematic Review of COVID-19 Epidemiology Based
On Current Evidence. Journal of Clinical Medicine.
2020;9(4):967.doi: 10.3390/jcm9040967.
Rana R, Tripathi A, Kumar N, Ganguly NK. A
Comprehensive Overview On COVID-19: Future
Perspectives. Frontiers in Cellular and Infection
Microbiology. 2021; 11: 744903. doi: 10.3389/fcimb.
2021.744903.
[3] Gattinoni L, Gattarello S, Steinberg |, Busana M,
Palermo P, Lazzari S et al. COVID-19 Pneumonia:
Pathophysiology and Management. European

[14]

DOI: https://doi.org/10.54383/pbmj.v7i11.1116

Respiratory Review. 2021; 30(162). doi: 10.1183/16000
617.0138-2021.

Mehta OP, Bhandari P, Raut A, Kacimi SE, Huy NT.
Coronavirus Disease (COVID-19): Comprehensive
Review of Clinical Presentation. Frontiers in Public
Health. 2021; 8: 582932. doi: 10.3389/fpubh.2020.58
2932.

Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX et al.
Clinical Characteristics of Coronavirus Disease 2019
in China. New England Journal of Medicine. 2020;
382(18):1708-20. doi: 10.1056/NEJM0a2002032.
Parasher A. COVID-19: Current Understanding of Its
Pathophysiology, Clinical Presentation and
Treatment. Postgraduate Medical Journal. 2021;
97(1147): 312-20. doi: 10.1136/postgradmedj-2020-
138577.

Zarantonello F, Sella N, Pettenuzzo T, Andreatta G,
Calore A, Dotto D et al. Early Physiologic Effects of
Prone Positioning in COVID-19 Acute Respiratory
Distress Syndrome. Anesthesiology. 2022; 137(3):
327-39.doi: 10.1097/ALN.0000000000004296.
Beran A, Mhanna M, Srour O, Ayesh H, Sajdeya O,
Ghazaleh S et al. Effect of Prone Positioning on
Clinical Outcomes of Non-Intubated Subjects with
COVID-19. Respiratory Care. 2022; 67(4): 471-9. doi:
10.4187/respcare.09362.

Ghiya S. Alternate Nostril Breathing: A Systematic
Review of Clinical Trials. International Journal of
Research and Medical Sciences. 2017; 5(8): 3273-86.
doi:10.18203/2320-6012.ijrms20173523.

Vitacca M, Carone M, Clini EM, Paneroni M, Lazzeri M,
Lanza A et al. Joint Statement on the Role of
Respiratory Rehabilitationinthe COVID-19 Crisis: The
Italian Position Paper. Respiration. 2020; 99(6): 493-
9.doi:10.1159/000508399.

Hantoro AC and Soekiswati S. Respiratory
Rehabilitation in COVID-19 Patients with
Breathlessness: Literature Review. In Prosiding
University Research Colloquium. 2022:221-236.
Camargo L, Herrera-Pino J, Shelach S, Soto-Afari M,
Porto MF, Alonso M et al. GAD-7 Generalized Anxiety
Disorder Scale in Colombian Medical Professionals
During the COVID-19 Pandemic: Construct Validity
and Reliability. Revista Colombiana de psiquiatria
(English ed.). 2023; 52(3): 245-50. doi: 10.1016/j.rc
peng.2021.06.011.

Luks AM and Swenson ER. Pulse Oximetry for
Monitoring Patients with COVID-19 At Home.
Potential Pitfalls and Practical Guidance. Annals of
the American Thoracic Society. 2020; 17(9): 1040-6.
doi: 10.1513/AnnalsATS.202005-418FR.

Satici MO, Islam MM, Satici C, Uygun CN, Ademoglu E,
Altunok | et al. The Role of a Noninvasive Index

PBMJ VOL. 7 Issue. 11 Nov 2024 Copyright © 2024. PBMJ, Published by Crosslinks International Publishers
D This work is licensed under a Creative Commons Attribution 4.0 International License. 18




Prone Positioning and Alternate Nostril Breathing in Patients with COVID-18

DOI: https://doi.org/10.54393/pbmj.v7i11.1116
'Spo2/Fio2' in Predicting Mortality among Patients
with COVID-19 Pneumonia. The American Journal of
Emergency Medicine. 2022; 57: 54-9. doi: 10.1016/j.
ajem.2022.04.036.

[15] Shelhamer MC, Wesson PD, Solari IL, Jensen DL,
Steele WA, Dimitrov VG et al. Prone Positioning in
Moderate to Severe Acute Respiratory Distress
Syndrome Due to COVID-19: A Cohort Study and
Analysis of Physiology. Journal of Intensive Care
Medicine. 2021; 36(2): 241-52. doi: 10.1177/088506662
0980399.

[16] Shukla M, Chauhan D, Raj R. Breathing Exercises and
Pranayamas to Decrease Perceived Exertion During
Breath-Holding While Locked-Down Due to COVID-19
Online Randomized Study. Complementary
Therapies in Clinical Practice. 2020; 41: 101248. doi:
10.1016/j.ctcp.2020.101248.

[17] Schifino G, De Grauw AJ, Daniele F, Comellini V,
Fasano L, Pisani L. Effects of prone and lateral
position in non-intubated patients with 2019 Novel
Coronavirus (COVID-19) pneumonia. Pulmonology.
2020; 27(2): 167-171. doi: 10.1016/j.pulmoe.2020.10.0
15.

[18] WangJ, Chen D, DengP, ZhangC, Zhan X, Lv H, Xie H,
Chen D, Wang R. Efficacy and safety of awake prone
positioning in the treatment of non-intubated
spontaneously breathing patients with COVID-19-
related acute respiratory failure: a systematic review
and meta-analysis. Journal of Intensive Medicine.
2023; 3(4): 365-72.doi: 10.1016/j.jointm.2023.02.001.

[19] Siregar MA, Permatasari A, Ariani Y. The Effects of
Combination Orthopneic Position and Pursed Lips
Breathing On Respiratory Status of COPD Patients.
European Journal of Molecular and Clinical Medicine.
2021; 8(3): 4106-4111.

[20] Kader M, Hossain MA, Reddy V, Perera NK, Rashid M.
Effects of Short-Term Breathing Exercises On
Respiratory Recovery in Patients with COVID-19: A
Quasi-Experimental Study. BioMed Central Sports
Science, Medicine and Rehabilitation. 2022; 14(1): 60.
doi:10.1186/s13102-022-00451-z.

[21] Behesht Aeen F, Pakzad R, Goudarzi Rad M, Abdi F,
Zaheri F, Mirzadeh N. Effect of Prone Position on
Respiratory Parameters, Intubation and Death Rate
in COVID-19 Patients: Systematic Review and Meta-
Analysis. Scientific Reports. 2021; 11(1): 14407. doi:
10.1038/s41598-021-93739-y.

PBMJ VOL. 7 Issue. 11 Nov 2024 Copyright © 2024. PBMJ, Published by Crosslinks International Publishers
D This work is licensed under a Creative Commons Attribution 4.0 International License. 19




