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Abstract
Background: Recent studies presenting first recommendations on respiratory rehabilitation management have failed to 
advocate a specific protocol as there is still missing data about the current specific needs due to COVID-19. This necessitates 
the extensive research to be carried out for investigating the efficacy of various physiotherapeutic interventional methods 
on these associated symptoms which often go unnoticed. In the same interest, an attempt was made to address the 
complications of prolonged immobilization by facilitating early ambulation along with incorporation of upper limb, lower 
limb as well as trunk movements. The aim was to facilitate chest expansion along with initiation of early ambulation in 
order to reduce the possible complications of ICU acquired weakness. Materials and Methods: 32 COVID-19 positive 
subjects were given the twist and raise walking technique as a rehabilitative intervention for a period of 7 days. Post 
intervention data for various outcome measures like inspiratory hold capacity and forced expiration were recorded. 
Results: Clinically significant results were seen in post-test scores of all the subjects in terms of Inspiratory Hold Capacity 
(p<0.0001) as well as Forced Expiration Volume (p<0.0001). Conclusion: Twist and Raise Walking Technique was proven 
significant in reducing the intensity of ICU-acquired weakness by improving both the inspiratory hold capacity as well as 
the forced expiration. This technique can be advocated as a effective rehabilitation intervention especially in COVID-19 
patients to minimize the possible complications of ICU-acquired weakness.

1. Introduction
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is a new coronavirus that emerged in 2019 
and causes coronavirus disease 2019 (COVID-19)1,2. 

The symptoms of the disease include fever, headache, 
bodyache and dry cough. It is the associated symptoms 
of this disease like dysphagia, muscle weakness, critical 
illness myopathy and neuropathy, reduced joint mobility, 
neck and shoulder pain (due to prolonged proning), 
difficulty in verticalization, impaired balance and 
gait, difficulties in Activities of Daily Living (ADL), 

difficulty awakening with long-lasting confusional state 
and psychological problems which contribute to the 
deterioration of the rehabilitative process3. The common 
causative factor which can be linked to almost each of 
the above mentioned associated complications is the 
prolonged immobilization secondary to bed-rest.

As a result of the extensive medical management 
given to a COVID-19 patient which includes prolonged 
protective lung ventilation, sedation and use of neuro-
muscular blockading agents, COVID-19 patient admitted 
in the ICU might be anticipated to be at high risk for 
developing ICU acquired weakness4. While early attempts 
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are expected to be made by the physiotherapist directed 
towards reducing the disability and improving the 
respiratory parameters, there is no sequence or a specific 
protocol or technique which would specifically fulfill all 
the rehabilitation needs essential for the respiratory as 
well as musculoskeletal components of breathing. 

Recent studies presenting first recommendations on 
respiratory rehabilitation management5–7 have failed to 
advocate a specific protocol as there is still missing data 
about the current specific needs due to COVID-19. This 
necessitates the extensive research to be carried out for 
investigating the efficacy of various physiotherapeutic 
interventional methods on these associated symptoms 
which often go unnoticed. In the same interest, an attempt 
was made to address the complications of prolonged 
immobilization by facilitating early ambulation along with 
incorporation of upper limb, lower limb as well as trunk 
movements. The aim was to facilitate chest expansion 
along with initiation of early ambulation in order to reduce 
the possible complications of ICU acquired weakness.

2. Materials and Methodology
Ethical clearance was obtained from the institutional 
ethical committee. The study was carried out in the 
“CORONA CARE UNIT” which is the ICU of the Krishna 
Hospital and Medical Research Centre, Karad dedicated 
for the care and treatment of COVID-19 patients. 32 
patients who were admitted in ICU were recruited for 
the study. Written as well as verbal informed consent was 
obtained from each subject. The pre-intervention data 
was recorded prior to the commencement of the study. 
Subjects with or without ongoing O2 therapy, having 
SPO2 >93% and having stable vitals were included in the 
study. Those with co-morbidities like HTN, Diabetes as 
well as those who were disoriented or uncooperative were 
excluded. The Twist and Raise walking technique was 
demonstrated to each patient. 

3. Procedure

3.1. The Twist and Raise Walking Technique
The twist and raise walking technique consists of normal 
ambulation combined with trunk rotation as well as 
upper limb overhead movements. The technique consists 
of normal step by step walking combined with dynamic 
movements of trunk as well as upper limbs. 

The starting position is standing upright. The individual 
is asked to take a step forward. Then he/she is asked to twist 
the trunk first to left side with both shoulder abducted  
to 90º. 

Once the complete available range of lateral rotation 
(twisting) of the trunk is achieved by the individual, he/
she is instructed to further abduct both the hands till the 
palms approximate each other.

Once both the palms have completely touched each 
other then he/she has to lower both the upper limbs to 90º 
of abduction, rotate back to starting position of the trunk, 
take both the upper limbs back to anatomical position 
and step back the previously advanced lower limb.

Same procedure has to be repeated with the other 
lower limb.

For beginners, the technique can be performed as 3 
sets of 10 repetitions which can be increased in terms of 
no. of repetitions and hold-period depending upon the 
tolerance of the patient. 

 Each subject was asked to exercise using the 
prescribed technique for 5 minutes three times a day. The 
primary investigator was posted at the corona care unit 
as “Intensive Unit Physiotherapist” for a period of 7 days. 
Baseline data for demographic characteristics like age, 
gender and BMI was recorded. Post-intervention data 
for outcome measures like Incentive Spirometry (hold 
period at various resistance levels) and Peak flow meter 
was recorded on the 8th day of the study. Total duration of 
the study was 9 days.

4. Statistical Analysis
Statistical analysis of the raw data was done using the 
SPSS 21.0 software. The mean and standard deviation for 
various demographic characteristics like age and weight 
were obtained. The pre-test to post-test score comparison 
of various outcome measures like inspiratory hold 
duration and forced expiratory volume was done using 
paired-t test. Results were obtained.

5. Results

5.1. Demographic Characteristics
Table 1 depicts the demographic characteristics of the 
subjects enrolled for the study. As it was a single group 
pre-post experimental study, the subjects were assessed 
on a case to case basis. Emphasis was given to ensure 
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equal gender distribution to increase the validity of the 
study. Out of total 32 subjects included in the study (N 
= 32), 18 subjects were male whereas 14 subjects were 
female. The mean age of the subjects included in the study 
was 46.12 ± 16.38.

Table 2 depicts the pre-test as well as post test scores 
for both the outcome measures. Extremely statistical 
significant post-test scores were seen for both the outcome 
measures (p<0.0001*).

6. Discussion
The aim of the present study was to initiate or encourage 
early ambulation in prolong bed-ridden COVID-19 
patients. The idea was to reduce the complications of 
ICU-acquired weakness.

A systematic review was carried out by Kalirathinam 
et al., (2020)8 in an effort to provide a comprehensive 
physiotherapy protocol depending upon the stage of 
progression of the COVID-19 disease. It was highlighted 
that the physiotherapist should ideally initiate taking 
rehabilitation measures as early as possible. The minimum 
criteria being clinically stable patient, it was stated 
that early physiotherapy interventions like breathing 
techniques like pursed-lip or glossopharyngeal breathing 
to reduce dyspnoea, tracheo-bronchial clearance and 
skeletal muscle training should be contraindicated during 
the acute phase of the disease. But as the list of symptoms 
can’t be generalized and so does the physiotherapy 
rehabilitative approach, it is only experimentation which 
would provide more precise rehabilitative approach from 
physiotherapy point of view. 

In this study, transition from sitting in the bed to 
standing and walking was made possible by the twist and 

raise walking technique. The unique factor which makes 
the technique more potent and beneficial especially in 
improving the respiratory parameters is the component 
of trunk rotation along with upper limb movements. The 
trunk rotation helped to stretch the accessory muscles 
of respiration like internal obliques, external obliques, 
intercostals muscles etc which might have added in extra 
space for the expansion of the rib cage thus facilitating 
improved lung expansion and in turn improved 
inspiratory hold capacity as well as forced expiratory 
capacity.

The possible mechanism behind the extremely 
significant improvement seen in Forced Expiratory 
Volume might be the trunk rotation component which 
might have resulted in increasing the rib-cage movement 
and thus providing more space to accommodate 
expansion of the lungs.

7. Conclusion
The innovative Twist and Raise Walking Technique can 
be administered safely as a rehabilitative exercise therapy 
to COVID-19 positive patients in order to improve the 
respiratory capacity and thus in order to minimize the 
complications of ICU-acquired weakness. It also initiates 
early ambulation in a bed-ridden patient.
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Table 1. Demographic characteristics

Gender Distribution
(n = 32)

Age Weight

Male Female
18 (56.3%) 14 (43.7%) 46.12 ± 16.38 67.87 ± 9.67

Table 2. Outcome measures pre-post comparison

Outcome 
measures

Inspiratory Hold 
Duration (in sec)

Forced Expiratory Volume 
(lit/sec)

Pre-test 1.5±0.50 334.68±147.43 (p<0.0001*)
Post-test 2.31±0.64 371.56±146.42 (p<0.0001*)
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