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Abstract

Purpose: To compare upper extremity muscle activity and tidal volume during the breathing assist technique
between experienced and inexperienced respiratory physiotherapists.

Methods: Nine physiotherapists with more than 10years of experience in respiratory physiotherapy (experienced
physiotherapists) and ten physical therapists with less than 1 year of experience in respiratory physiotherapy
(inexperienced physiotherapists) participated in this study. A healthy adult male received the breathing assist
technique while wearing an eye mask. The tidal volume at rest was calculated from the average value of the
1-minute resting breaths measured using an expiratory gas analyzer. In addition, the tidal volume during the
breathing assist technique was measured six times, and the tidal volume during respiratory assistance was
calculated from the average value. The measurement sites for muscle activity were the anterior deltoid, middle
deltoid, posterior deltoid, biceps brachii, triceps brachii, flexor carpi radialis, flexor carpi ulnaris and opponens
pollicis muscles of the upper limb from the caregiver side to the distal side.

Results: The tidal volume measured for the experienced participants tended to be higher than that for the
inexperienced physiotherapists. According to the average electromyographyvalues, experienced physiotherapists
had significantly higher activity in the anterior deltoid and posterior deltoid muscles, while inexperienced
physiotherapists showed activity in the biceps brachii and flexor carpi ulnaris muscles that was significantly
higher compared to the experienced participants (p<0.05).

Discussion: In this study, experienced physiotherapists showed greater muscle activity related to shoulder joint
movement, whereas inexperienced physiotherapists showed greater muscle activity related to elbow and wrist
joint movements. Therefore, it is reasonable to assume that the experienced physiotherapists tried to assist
breathing with the whole trunk and upper limbs, while the inexperienced physiotherapists tried to use only the
upper limbs and hands.
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INTRODUCTION motion during exhalation, and releasing the pressure
during the following inhalation. The results of the
procedure include increased tidal volume, improved
ventilation, mitigated breathing difficulty, improved
applying pressure in the direction of physiological i cage flexibility, and decreased functional residual

The breathing assist technique is a procedure
performed by placing the palm on the patient’s chest,
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volumes, among others'®. This is one of the most
popular and distinctive procedures for respiratory
physical therapy in Japan®. The main purpose of the
breathing assist technique is to improve respiration
by manually assisting with respiratory movements. In
addition, tidal volume has been reported to increase
significantly even under artificial respiration control
without adverse effects on the adaptation of the
procedure”.

Not all the effects of the breathing assist technique,
however, are good. In addition to the trachea and lungs,
the thoracic cavity contains organs, such as the heart
and aorta, which play a central role in blood circulation.
Therefore, it is believed that not only the respiratory
system but also the circulatory system is affected
by the compression effect of the breathing assist
technique. The breathing assist technique increases
the inspiratory volume by releasing the pressure and
rapidly making the intrathoracic pressure negative;
however, simultaneously, the venous return volume
may increase. Because an increase in venous return
increases the load on the heart, the breathing assist
technique should be avoided in patients with severe
heart disease and unstable hemodynamics.

Thus, assist
techniquesmayharmthebodyandshouldbe corrected.

Therefore, we investigated the difference in the muscle

incorrectly performed breathing

activity of the upper limbs between physiotherapists
with more than 10 years of experience in respiratory
physiotherapy and those with less than 1 year of
experience during the breathing assist technique,
with the aim of using the data to guide inexperienced
physiotherapists.

MATERIALS AND METHODS
Approval from the Ethics Committee

This study protocol was approved by the research
ethics committee of Aino University

Participants

A total of 9 physical therapists with more than 10
years of experience in respiratory physiotherapy
(experienced) and 10 physical therapists with less
than 1 year of experience in respiratory physiotherapy
(inexperienced) were included. A healthy adult male

received the breathing assist technique while wearing
an eye mask to prevent him from identifying the
respiratory assistance provider.

Measurement of Tidal Volume

The tidal volume at rest was calculated from the
averagevalueofthe 1-minuterestingbreaths measured
using an expiratory gas analyzer. In addition, the tidal
volume during respiratory assistance was measured
six times and the tidal volume during respiratory
assistance was calculated from the average value.

Measurement of Muscle Activity

The measurement sites for muscle activity were the
anterior deltoid, middle deltoid, posterior deltoid,
biceps brachii, triceps brachii, flexor carpi radialis,
flexor carpi ulnaris and opponens pollicis muscles
of the upper limb from the caregiver side to the
distal side. Muscle activities were measured using
electromyography. To evaluate the muscle activity,
the relative value was calculated from the maximum
muscle contraction.

Statistical Analysis

For statistical analysis, tidal volume and muscle
activity were compared using an unpaired t-test. A
significance level <5% was used for all evaluations,
and the analysis was performed using the StatView
software (version 5.0; SAS Institute, Cary, NC, USA).

RESULTS

Table 1 shows the physical characteristics of the
participants. The age and years of experience in
respiratory physiotherapy of experienced participants
were higher than that of the inexperienced
participants. Table 2 and 3 shows differences in Tidal
Volume and muscle activity of the upper extremities
during respiratory assistance techniques. The tidal
volume of the experienced participants tended to be
higher than that of the inexperienced participants.
According to the average electromyography values,
experienced participants had significantly higher
activity in the anterior deltoid and posterior deltoid
muscles, while inexperienced participants showed
activity in the biceps brachii and flexor carpi ulnaris
muscles that was significantly higher compared to the
experienced participants (p<0.05).
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Table 1. The physical characteristics of the participants

experienced inexperienced p value
physiotherapists physiotherapists
Number 9 10
Age (years) 356 £ 2.2 216 = 0.7 p<0.05
Weight (kg) 60.2 * 6.5 624 * 8.1 p>0.05
Height (cm) 170.1 + 4.7 169.3 =+ 3.9 p>0.05
Years of experience in respiratory physiotherapy 131 £ 15 1.0 = 0.0 p<0.05
Values are means * SD.
Table 2. Differences in Tidal Volume during respiratory assistance techniques
experienced inexperienced p value
physiotherapists physiotherapists
TV (L) e breatiing 4144 £ 15.0 403.6 + 84 p>0.05
TV (L) 719 £ 539 699 = 37.0 p>0.05

manual breathing assist

Values are means = SD. Abbreviation: TV. Tidal volume.

Table 3. Differences in muscle activity of the upper extremities during respiratory assistance techniques

experienced inexperienced p value
physiotherapists physiotherapists

Anterior deltoid (%) 26 + 06 1.8 + 09 p=0.04
Middle deltoid (%) 2.1 + 0.6 2.3 + 0.4 p>0.05
Posterior deltoid (%) 4.7 + 1.0 2.7 + 1.2 p=0.003
Biceps brachii (%) 2.0 + 0.7 3.1 + 0.5 p=0.002
Triceps brachii (%) 2.7 + 05 3.0 + 0.5 p>0.05
Flexor carpi radialis (%) 1.8 + 05 1.8 + 0.5 p>0.05
Flexor carpi ulnaris (%) 1.6 + 09 2.6 + 0.6 p=0.006
Opponens pollicis (%) 0.9 £ 0.2 1.8 + 1.0 p=0.004

Values are means * SD.

DISCUSSION

This study clarified the differences in upper
extremity muscle activity during the breathing
assist technique between skilled and unskilled
respiratory physiotherapists. First, there was no
significant difference in tidal volume between skilled
and unskilled respiratory physiotherapists. This
suggests that even an inexperienced clinician can
apply sufficient pressure to the chest. However, the
activity of the anterior and posterior deltoid fibers
was greater in the expert group than in the non-expert
group, suggesting that the expert used the muscles
around the shoulder joint. It is believed that this is
because respiratory assistance can be performed in a
stable posture by fixing the central part. In contrast,
inexperienced participants had greater activity in the

biceps brachii, flexor carpi ulnaris, and the opposite
pollicis muscles than experienced participants,
suggesting that respiratory assistance was performed
using only the upper extremities and hands.
Additionally, sex should be considered. It is possible
thatthis difference in muscle activity may cause patient
discomfort during respiratory assistance. Although
there was no difference in the ventilation volume
during respiratory assistance, patient discomfort
during respiratory assistance may lead to dyspnea;
therefore, it is considered better to avoid this as much
as possible. Our research could be used to instruct
unskilled respiratory physiotherapists on breathing
assistance methods. The present study, however,
had some limitations, including the relatively small
cohort comprising only healthy male participants.
Additionally, in this study, we only measured muscle
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activity in the upper extremities; therefore, we were
unable to explain any differences in trunk or lower
extremity movements between skilled and unskilled
providers. Therefore, these activities should be
measured in future studies.

CONCLUSION

In this study, the experienced respiratory
physiotherapists showed greater activity in the
muscles involved in shoulder joint movement, while
inexperienced respiratory physiotherapists showed
greater activity in the muscles involved in elbow
and wrist joint movements. Given this, it would be
reasonable to assume that the experienced providers
tried to assist breathing using the entire trunk and
upper limbs, while the inexperienced providers tried
to use only the upper limbs and hands. It is possible
that this difference in muscle activity may cause
patient discomfort during respiratory assistance,
which we hope to investigate in the future.
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