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Abstract: 

Purpose: to find the correlation between dyspnea with age, SPO2 levels in 

COVID-19 and find out the effectiveness of Neurophysiological facilitation of 

respiration techniques in reliving dyspnea and improving SPO2 levels in 

COVID-19. 

Methods: 117 patients with positive COVID-19 were recruited from COVID-

19 Hospital in Saifai. They were participated in a single blinded randomized 

controlled trail. The participants were randomly assigned into experimental 

group (n=59) and control group (n=58). The experimental group was given 

physiotherapy in the form of Neurophysiological facilitation of Respiration 

(NPF), Active cycle of Breathing technique (ACBT) and accupressure. The 

control group was given physiotherapy in the form of light aerobic exercises, 

ACBT and accupressure. The levels of dyspnea and SPO2 were assessed pre 

intervention and after 10 days of treatment. 

Results: There was a weak positive correlation between Levels of Dyspnea and 

age (r=0.0385) p>0.05, which is not statistically significant. There was a strong 

negative correlation between dyspnea and SPO2 levels (r=0.7579) p<0.05, 

which is statistically significant. The experimental group showed better and 

statistically significant improvement in levels of dyspnea and SPO2 in 

comparison with control group. 

Conclusion: 

There is a weak positive correlation between levels of dyspnea with age, strong 

negative correlation with SPO2 levels in COVID-19 patients. We also conclude 

that Neurophysiological facilitation improves levels of dyspnea and SPO2 in 

COVID-19 patients. 

KEYWORDS: Dyspnea, COVID-19, NPF, Physiotherapy. 

1.Introduction 
 

Dyspnea commonly defined as difficulty in breathing 

where a subject experiences breathing discomfort that 

consists of qualitatively distinct sensations which may 

vary in intensity1. Dyspnea is a highly debilitating 

symptom, which often leads to anxiety, depression and 

exercise avoidance. It can worsen deconditioning 

leading to reduced health-related quality of life.2 Onset 

of dyspnea along with noticeable drop in the oxygen 

saturation is the key to distinguish COVID-19 from 

other common illnesses. Researchers observed that  

 

 

though many patients recover from mild symptoms of 

COVID-19 (nasal congestion, cough, fever, sore 

throat, diarrhea, abdominal pain, headache, myalgia, 

back pain, insomnia, fatigue), the onset of dyspnea 

occurring between day 4 to 10 of onset of symptoms 

can be discerned from other common illnesses3. 

Extensive inflammation of the bilateral respiratory 

bronchioles due to excessive activation of 

proinflammatory cytokines and chemotactic 

aggregation of t-lymphocytes at the site of 
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inflammation may be the possible cause of dyspnea in 

COVID-194. Early physiotherapeutic interventions in 

the form of NPF, PNF, ACBT, Accupressure, Aerobic 

activities improved the respiratory health along with 

reduction in anxiety and depression may result in good 

outcome in these cases. Early Physiotherapy when 

given regularly can avoid the need for mechanical 

ventilation, thus can prevent mortality in COVID-19 

patients. The correlation with age and dyspnea in 

COVID-19 has not been found yet, and often in 

published articles mentioned as unknown. The aims of 

this study are to find the correlation between SPO2 

levels with Level of dyspnea, Age with Level of 

dyspnea in covid subjects and to find the effectiveness 

of Physiotherapy in relieving dyspnea in COVID-19. 

 

2.Patients and Methods 
 

2.1. Study participants and recruitment criteria: 

All the COVID-19 positive patients with confirmed 

RT-PCR lab diagnosis, admitted at Uttar Pradesh 

University of Medical Sciences, COVID-19 Hospital 

in Saifai, Etawah, Uttar Pradesh, India between June 

2020 and September 2020 were eligible for the study. 

Informed consent was obtained from each patient 

before recruitment and the Institutional ethical 

committee of UPUMS, Saifai has given ethical 

clearance. Two hundred subjects with COVID-19 

positive confirmed by RT-PCR are enrolled for the 

study. Out of 200 subjects 117 subjects have been 

recruited for the study after satisfying the inclusion 

criteria. (Fig 1) 

 

Inclusion Criteria: 

1. Confirmed COVID-19 positive with respiratory 

distress. 

2. Patients dependent on Oxygen support. 

3. Able to communicate and conscious. 

4. Willing to participate. 

5. Cooperative and coherent. 

 

Exclusion Criteria: 

1. Intubated patients with respiratory distress. 

2. Patients underwent any pulmonary surgical 

intervention. 

3. Unconscious patients. 

4. Patients with unstable vital parameters. 

 

2.2. Study Design: 

The study was a single blinded (Subject blinded) 

randomized clinical controlled trail. The patients were 

randomly divided into two groups Group A 

(Experimental) n=59, and Group B (Control) n=58 by 

simple randomization in the pattern of first subject in 

Group A and second in Group B and so on. At the time 

of enrollment in the study, the physiotherapist gave the 

information orally about the study and confirmed with 

them about participation. 

 

2.3. Intervention: 

Both the groups received scheduled physiotherapy 

treatment in addition to the standard care for COVID-

19 during the hospital stay. The Physiotherapy 

intervention was delivered once a day (10-15 min) on 

all days for duration of 10 days. Patients in the both 

groups were treated by qualified Physiotherapist of the 

hospital as per the roster issued by the authorities of 

the hospital as per the COVID-19 guidelines of the 

hospital. All necessary precautions and guidelines of 

donning and doffing were followed by the 

Physiotherapist. 

 

2.3.1. Experimental Group: 

The physiotherapy intervention consisted of 

Neurophysiological facilitation of respiration (NPF), 

Active cycle of Breathing (ACBT), and LU10 

(Accupressure point) manual stimulation. 

Techniques: 

1-Neurophysiological facilitation of respiration: NPF 

techniques produce reflex respiratory movement 

response by application of external proprioceptive and 

tactile stimuli that can alter the rate and depth of 

breathing.5There are various techniques of NPF, in this 

case we have performed Thoracic vertebral pressure, 

co-contraction of the abdomen, intercostal muscle 

stretch techniques. 

a-Thoracic vertebral pressure: The patient was 

positioned prone. A high manual pressure was applied 

to the thoracic vertebra in the region of T2-T5 and low 

manual pressure was applied to the region of T9-T12. 

The pressure at each vertebra level was given for 20 

sec. This increased the rate and depth of breathing by 

dorsal root mediated intersegmental reflex. 

b-Intercostal stretch: The patient was made to lie flat 

in supine position. The limbs were positioned in 

neutral position. The therapist with his index and 

middle finger applied pressure over the intercostal 

muscles between the 2nd and 3rd rib bilaterally for 20 

seconds. The pressure is directed caudally towards the 

next rib but not towards the vertebra and released. The 

cycle was repeated for 3 minutes. This stimulates the 

respiration by intercostal stretch reflex6. 

c-Co-contraction of abdomen: The patient was made 

to lie in supine position flat with limbs in neutral 

position. The therapist then applied moderate and firm 

pressure on the lower ribs and pelvis at right angles to  
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the patient on the same side. The technique was 

repeated bilaterally one after the other side. The 

pressure was applied for 20 seconds.  The cycle was 

repeated for 3 minutes alternatively. This technique 

activates the abdominal muscles by stretch reflex. 

2-Active cycle of Breathing Technique (ACBT): The 

technique was performed in three steps7 

a-Breathing control: This helps in relieving the 

tightness and difficulty in breathing and promotes 

relaxation. The patient was asked to breathe in and out 

gently through the nose while keeping the shoulders 

relaxed and he was asked to close the eyes and 

concentrate on breathing. 

b-Deep breathing exercises: The patient was asked to 

take long, slow and deep breath through nose, holds 

for 2-3 seconds and breathes out gently and relaxed 

like a sigh. 

c-Forced expiratory technique: The patient was asked 

to take a long breath in and to blow out in a single 

phase through mouth. 

3-Accupressure: Accupressure is a method of 

massaging various acupuncture points with fingertip 

or knuckles10. Accupressure has proved beneficial in 

patients with respiratory disease, associated with 

cough, dyspnea and congestion11,12,13
. 

Technique: We have chosen the LU1 of the lung 

meridian which is situated at the index finger. The 

point was stimulated with the therapist thumb for 20 

seconds, 5 cycles in each session. This point is 

believed to increase oxygenation, decrease cough and 

respiratory distress. 

2.3.2. Control Group: Patients in the controlled group  

are taught and made to perform light aerobic exercises, 

deep breathing exercises once or twice daily for 15 

repetitions.. The group was given pictorial literature 

and instructions in local language (Hindi) for better 

understanding. The physiotherapist has taken all the 

care for adherence of the patient with exercise protocol 

by regular communication and counseling. 

The following exercises were recommended for 15 

repetitions in 2 sets: 

a) Ankle pumping exercises in long sitting. 

b) Knee to chest exercise in long sitting. 

c) Wrist and finger exercises in folded leg sitting. 

d) Shoulder ROM exercises in sitting. 

e) Lateral trunk bending exercises in folded leg 

position. 

f) Neck ROM exercises. 

g) Diaphragmatic breathing exercises 

h) ACBT. 

i) LU10 accupressure. 

2.4. OUTCOME MEASURES 

The primary outcomes were level of dyspnea and 

SPO2 levels. The outcomes are measured pre 

intervention and 10 days after the intervention by the 

same physiotherapist who is delivering the 

physiotherapy. The grading of dyspnea is tabulated in 

table 1.(Table 1). 

Table 1: Grading of Dyspnea 

GRADE  DESCRIPTION 

1 Difficulty in breathing on 

unaccustomed activities 

2 Difficulty in breathing on 

accustomed activities 

3 Difficulty in breathing on Activities 

of daily living (ADL) 

4 Difficulty in breathing at rest 

5 Difficulty in breathing while lying 

flat (Orthopnea) 
2.5. Statistical analysis: 

To find out the correlation between dyspnea with age 

and SPO2 levels, Pearson correlation coefficient (r) 

was calculated.  For patient’s characteristics, 

continuous data are summarized as mean+/- standard 

deviation. Within the group differences (Pre and post 

intervention) were tested by student paired‘t’ test. 

Between –groups differences were tested with student 

unpaired‘t’ test. For all analyses, a 2-sided p<0.05 was 

considered statistically significant. All the analyses 

were performed using Graph Pad statistical calculator. 

Table 2: Demographic and baseline    

characteristics of patients 

  

Group 

 

A 

 

B 

 

No. of subjects 

  

59  

  

 

58 

Age*  

48.78 +/- 

15.24 

 

 

47.97+/- 

16.4 

 

 

 

Male: Female ratio 

 

 

51:8 

 

49:11 

 

   

 

 

    BASELINE 

 

 

 

Dyspnea level 

 

3.14 +/- 

0.47 

 

 

 

2.69+/-0.54 

 

 

SPO2 level 

 

85.98 

+/- 

5.72 

 

 

82.62 +/-  

4.31 

 

   p significance         P>0.05 
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* Mean+/-SD.   A=Experimental group. 

B=Control Group 

Table 3: Comparison of Dyspnea and Spo2 Levels 

in Group A And Group B Pre-intervention And 

Post Intervention 

Dys

pnea 

Pre

test  

Pos

t 

Tes

t  

t 

Va

lue  

p 

Val

ue  

Pretes

t-Post 

Test 

Differ

ences 

t 

val

ue 

p 

Val

ue 

GR

OUP 

A  

3.1
4+/- 
0.4
7 
 
 

1.0
2+/- 
0.5
1 
 
 

23.

35 

p<0

.05 
2.12+/
-0.7 
 
 

12.

18 

p<0

.05 

GR

OUP 

B 

2.6
9+/-
0.5
4 

 

2.1
2+/- 
0.7
7 
 

6.3

8 

p<0

.05 
0.57+/
-0.68 
 
 

SPO

2 

level  

Pre

test  

Pos

t 

Tes

t  

t 

Va

lue  

p 

Val

ue  

Pretes

t-Post 

Test 

Differ

ences 

t 

val

ue 

p 

Val

ue 

GR

OUP 

A 

85.
98 
+/- 

5.7
2 

96.
03 
+/- 
1.7
2 

14.

32 

p<0

.05 
10.07+
/-5.36 
 
 

4.1
5 

p<0

.05 

GR

OUP 

B 

82.
62 
+/-  
4.3
1 

 

89.
41 
+/- 
4.2 

 

19.

02 

p<0

.05 
6.79+/

- 2.72 
 

 

3.Results 
 

A total of 117 patients were included in the study. There 

were no statistically significant baseline differences 

between groups except that the experimental group had 

a higher proportion of males (table 2). The correlation 

between the dyspnea and age was calculated by Pearson 

correlation coefficient.  Level of dyspnea and age were 

found to be weak positively correlated, r=0.0385, 

p>0.05. Level of dyspnea and SPO2 levels were found 

to be strong negatively correlated, r= -0.7579, p<0.05. 

(Fig 3). Both the groups have shown significant 

improvement in dyspnea and SPO2 levels and are 

statistically significant at p<0.05 (Fig 3). But Group A, 

has shown greater improvement in dyspnea and SPO2 

levels than Group B, the differences between the groups 

are extremely statistically significant, p<0.05. (Table 3). 

To quantify the difference between two groups and to 

emphasize the size of difference, effect size was 

calculated by Cohen's d for Level of dyspnea and SPO2 

levels. The effect size was large. 

4.Discussion 
 

In this randomized controlled trail, we found that there 

is weak positive correlation between level of dyspnea 

and age in COVID-19 patients. It indicates that any age 

group can suffer from dyspnea and the level of dyspnea 

cannot be attributed to age in COVID-19. Our findings 

are contrary to the findings of the study by Best all 

et.al14(1999) and Sita Sharma et.al15(2019) which 

showed that there is a strong correlation between age 

and level of dyspnea in Chronic obstructive pulmonary 

disease (COPD) patients. Till date there were no 

researches done to find the correlation between age and 

level of dyspnea in COVID-19 and is often published 

asunknown1. From our study we found that there is a 

strong negative correlation between level of dyspnea 

and SPO2 levels, indicating that the SPO2 levels 

decrease with an increase in grade of dyspnea in 

COVID-19 cases or vice-versa, which are found to be in 

support of the study by Tibor Gondos et.al (2016)17 in 

non-covid cases.  In a study by Sebastiaan Dhont et.al 

(2020)18, described an interesting concept of ‘happy’ 

hypoxemia. The ‘Happy’ hypoxemia indicates low 

oxygen saturation levels (SPO2) with no respiratory 

distress (Dyspnea). Guan et.al (2020)19 also reported 

that only 18.7 % of 1099 hospitalized COVID-19 

patients, despite low SPO2 levels and abnormal CT 

scans had minimal respiratory distress. Both the studies 

are in contrary with our findings. In our study, we didn’t 

find any happy hypoxemic case.                                               

 In our study, we found that the experimental group has 

shown better and significant results in improving levels 

of dyspnea and SPO2. Low SPO2 levels are often 

causing high mortality in COVID-19 cases20. It is very 

important to improve the SPO2 levels to prevent the 

mortality in COVID-19 cases. NPF techniques increase 

the depth of breathing, decrease respiratory rate and 

increase the arousal responses21. The technique used in 

NPF stimulates the proprioceptors in the lower 

intercostals, spinal muscles facilitating phrenic motor 

neurons, increasing thoracic and abdominal excursions 
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thus increasing the tidal volume and SPO2. In our study, 

after administration of NPF techniques, the SPO2 levels 

improved tremendously and dyspnea levels reduced 

significantly which are` in support of the study by 

Sharma C et.al (2017)22 on neonates.                                   

The stimulation of ventilator muscles by proprioceptive 

and tactile stimuli by NPF techniques resulted in 

expansion of ribs, increased epigastric excursion, 

respiratory depth and rate. It also properly aligns the 

respiratory muscles and respiratory rhythms.               

Neurophysiological facilitation of respiration uses 

external proprioceptive and tactile stimuli that produce 

reflex respiratory movements. The technique used in 

Neurophysiological facilitation of respiration improves 

tidal volume, minute volume and oxygen saturation 

(SPO2 level).  Our study had similar results in support 

of the studies by Angela chang et.al (2002) and Dr. 

Jennifer Nitz (2003)22. 

Figure 2: Correlation between Dyspnea and 

AGE, SPO2 levels in COVID-19 

 
 

5.Conclusion 
 

             From this study, we conclude that there is a weak 

positive correlation between levels of dyspnea with age, 

strong negative correlation with SPO2 levels in 

COVID-19 patients. We also conclude that 

Neurophysiological facilitation improves levels of 

dyspnea and SPO2 in COVID-19 patients. NPF 

techniques are recommended to be incorporated in the 

pulmonary rehabilitation protocols of COVID-19 to 

avoid mortality due to respiratory distress in COVID-

19. 

 

 

 

LIMITATIONS OF THE STUDY 

 

1. A simple randomization technique was used. 

2. The values calculated are non-invasive. ABG values 

can be tested for further studies to find the 

effectiveness of NPF. 
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