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Effects of Body Structure and Mechanical Feedback on
Compression Depth and Speed of External Chest Compressions

Tsung-Cheng Hsieh'?, Shih-Chiung Lai’
Fire Bureau of Changhua County'; Department of Exercise and Health Science,

National Taipei University of Nursing and Health Sciences?

Abstract

Purposes

The aim of this study was to investigate the effects of body structure of firefighters
and feedback devices on the quality of external chest compressions.

Methods

This study used a cross-sectional design and purposive sampling. The participants
were 73 emergency medical technicians (EMT) from New Taipei City Fire Department,
with a mean age of 31.7+5.6 years. The participants were divided into feedback and non-
feedback groups depending on whether the last digit of their ID number was odd (feedback
group) or even (non-feedback group). The compression depth and speed of external chest
compression data were recorded by Automated External Defibrillator (AED) Pro® after
the participants performed cardiopulmonary resuscitation (CPR) on Laerdal Little Ann®
manikins for two minutes. The independent t-test was used on the test result. Regression
analysis was used to test the effects of body structure (body mass index [BMI], shoulder
width, and palm width) on the depth and speed of external chest compressions. The
significance level was set to a=0.05.

Results

It was found that firefighters with higher BMI and wider shoulders performed better
external chest compressions. The BMI and shoulder width of firefighters were effective
predictors of the depth of external chest compressions. The feedback device showed
significant benefits in improving the depth of external chest compressions.

Conclusions

Since firefighters with higher BMI and wider shoulders performed better external
chest compressions, it is suggested that in the future, EMTs be preferentially chosen from
healthy individuals (BMI: 18.5<BMI<24kg/m?) with these characteristics. The feedback
device aided in improving the depth of external chest compressions and can be widely used
in medical institutions, ambulances, and public places that are supplied with an AED.
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