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Balance: The knife-edge between falling to one side or the other

Balance is crucial in standing and prevention of falling.  While standing, if we stiffen we might increase the occurrence of falling. This stiffening occurs when we tighten and breathe thoracically. Many people tend to hold their breath or breathe thoracically while attempting to balance, while most martial arts traditions encourage diaphragmatic breathing as one component to enhance stability.  A diaphragmatic breath pattern consists of a predominant abdominal expansion during inhalation and an abdominal contraction during the exhalation.  It also involves a slower respiration rate compared to a thoracic breath pattern.  Diaphragmatic breathing can increase oxygen delivery to the lungs, dilate blood vessels, slow heart rate, decrease blood pressure, reduce sympathetic arousal, relax skeletal muscles and remove respiratory causes of psychological disorders. The ability to measure differences in the breath patterns affects on balance would facilitate a training protocol that would incorporate biofeedback modalities to retrain a diaphragmatic breath pattern. A previous pilot investigation by Peper and Tibbetts (1994) found that diaphragmatic breathing increased subjective rating of stability while being rocked. This study investigated whether diaphragmatic breathing or thoracic breathing increased or decreased postural sway as measured by Center of Pressure (COP). COP length is indicative of the postural corrections made by the subject while performing the task. Therefore, larger COP lengths mean that more postural corrections are being made and imply less stability.

Method

Four subjects, two females and two males, between the ages of 20 and 60 years old performed the task of standing in single support on their left leg with their eyes closed. All subjects had experience with both thoracic and diaphragmatic breathing.  Three trials of one minute each were performed standing on the force plate while using a thoracic and diaphragmatic breath pattern.  Strain gauges were used to ensure that the prescribed breath pattern was being employed.  A force plate was utilized to gather data about Center of Pressure (COP). 

Results

For all the subjects, abdominal breathing increased stability while thoracic breathing decreased stability as measured by COP. Mean COP value for thoracic breathing was 80.8 and for abdominal breathing pattern 66.4.  All subjects breathed in the prescribed pattern as monitored with the strain gauges. 

Discussion

This pilot study suggests that a diaphragmatic breathing pattern increased stability and confirms the previous observation that diaphragmatic breathing during rocking was experienced as more stable.  This pilot study suggests that diaphragmatic breathing as a self-regulation tool to increase stability should be taught as a preventative technique for those who need to increase balance such as gymnasts learning to balance on the balance beam and elderly to prevent falling. Falling is a major cause of disability and morbidity among older adults.  According to national accident statistics, 200,000 people 65 or older suffer hip injuries each year as a result of falls and between 10 and 15 percent of the victims die from complications. Poor balance is a major reason for frequent falls, hence, developing methods for improving balance and preventing falls is important.  For the elderly, who are more at risk for falling, diaphragmatic breathing should reduce the chance of falling.  This would reduce the occurrence of injury and/or fatality. 
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Balance: The knife-edge between falling to one side or the other. This study investigated whether diaphragmatic breathing or thoracic breathing effects postural sway as measured by Center of Pressure (COP). Four subjects balanced on their left leg with their eyes closed for sequential thoracic and diaphragmatic breathing trials while standing on the force plate. Abdominal breathing increased stability while thoracic breathing decreased stability. This pilot study suggests that diaphragmatic breathing should be taught to gymnasts and elderly to prevent falling. For the elderly, who are more at risk for falling, diaphragmatic breathing would reduce the occurrence of injury and/or fatality. 
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