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Background: Violent, combative patients often require physical restraint by
emergency department, hospital, out-of-hospital, and law enforcement
personnel. Concern has been raised that weight force, commonly applied
during the restraining process, can compromise respiratory function, placing
individuals at risk for asphyxiation.
Study objectives: We sought to determine the impact of weight force on
pulmonary and respiratory function in a simulated restrained patient. We
hypothesized that weight force would result in changes in pulmonary and
respiratory characteristics.
Methods: Ten volunteers completed a randomized crossover, controlled trial
in a pulmonary function laboratory. Subjects were placed in the sitting,
prone restraint (PR), PR with 25-lb (11.25 kg) sandbag weight (PR+25), and
PR with 50-lb (22.5 kg) sandbag weight (PR+50) placed on the back
between the scapula. Subjects remained in each position for 5 minutes,
during which spiromety was performed at 1 and 5 minutes, and
transcutaneous oximetry (02sat) and end-tidal CO2 levels (ETCO2) were
monitored continuously. Data were collected on percentage of predicted
forced vital capacity (%predFVC), percentage of predicted forced expiratory
volume in 1 second (%predFEV1), 02sat, and ETCO2, and compared by
repeated measures analysis of variance with post hoc testing (P<.05
significance, SATA software).
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Results: At 1 minute, mean %predFVC decreased from 101% to 87.1% to
84.7% to 84.2% and mean %predFEV1 decreased from 98.2% to 83.4% to
82.0% to 80.0% (sitting to PR to PR+25 to PR+50, respectively). Similar
results were found at 5 minutes into each position (mean %predFVC
decreased from 102% to 86.8% to 82.5% to 80.5%; mean %predFEV1
decreased from 99.3% to 82.2% to 79.5% to 74.7%, respectively). However,
mean 02sat remained above 95% and mean ETCO2 levels remained below
45 mmHg throughout the 5-minute period for all positions.
Conclusions: Prone restraint with weight force resulted in decrements in
FVC and FEV1 consistent with a restrictive pulmonary function pattern but
did not result in evidence of hypoxia or hypercapnia.
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