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Summary 

Prone positioning is an effective non-invasive technique used 

to improve ventilation in patients with respiratory distress. 

Effective pressure management is core to maintaining comfort 

and ensuring patient compliance, whilst preventing pressure 

injury. This within-subject comparative study on healthy 

adults was designed to explore the effect of three conscious 

prone positioning methods (standard pillow only, hospital 

three-pillow solution, new prone pillow solution) on surface-

body interface pressure. Results showed a new alternative 

prone positioning solution reduced Peak Pressure Index (PPI) 

in key areas (trunk and head) compared to standard hospital 

proning solutions. Comfort ratings for both the pillow proning 

solutions were significantly better than proning with head 

support only. This study showed a new low-tech alternative 

proning pillow solution had the potential to improve tolerance 

and adherence in patients requiring prone positioning.   

Introduction 

Prone positioning or “proning” is a technique to improve 

blood oxygenation using standard pillows for support by 

turning and lying the patient on their abdomen [1]. Whilst 

originally developed in conjunction with mechanical 

intubation to manage ARDS in unconscious patients, a non-

invasive approach was recently adopted and incorporated as 

first-line management to treat COVID-19 patients whilst 

conscious to promote self-management and reduce staff 

manual handling [2]. Sustained pressure, force or shear 

applied to tissue from proning is a significant causative factor 

in pressure ulcer formation, commonly seen in community 

and hospital settings due to inadequate support surfaces which 

would affect their tolerance [3,4]. Effective pressure 

management and comfort during prone positioning are core to 

patient tolerance. This study explored the impact of a new 

pillow solution on interface pressure and comfort during 

prone positioning compared to standard hospital solutions. 

Methods 

In this quantitative healthy cohort study, surface-body 

interface pressures were calculated for three different 

conditions: a standard hospital pillow at the head (HPO), a 

three-pillow standard hospital proning solution (3HP), and a 

new two-pillow prone positioning solution (NPP) with 

additional standard head pillow (Levitex Foams Ltd., UK) [5]. 

Contact surface area, Peak and mean pressure, Peak Pressure 

Index (PPI) at the head, trunk, pelvis, legs (Sumed, UK), and 

subjective comfort (VAS Scale) were calculated for all 

conditions over 21 minutes, (inc. 6 minutes settling time). 

 

Results and Discussion  

Twenty healthy volunteers (11F, 9M; Age: 31.6 years) 

participated in this study. The new alternative prone pillow 

solution (NPP) lowered PPI at the trunk compared to standard 

pillow proning (3HP) (p<0.017) and proning with head 

support only (condition 1) (p<0.001) (Table 1). The new 

alternative solution significantly reduced head PPI compared 

to lying with only a head support. Both pillow proning 

conditions (3HP & NPP) significantly improved comfort 

compared to standard pillow only (HPO). The new alternative 

prone pillow solution improved pressure management and 

comfort, compared to existing solutions. 

Table 1: Mean (σ) data for all body interface outcomes. 

 

 Conclusions 

Earlier intervention may be offered at home with the new low-

tech prone pillow solution. This solution could improve 

tolerance and adherence to patient proning, offering potential 

for self-management, reducing hospital stay while improving 

outcomes. 
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