Hospital Bed Assessment to Reduce Entrapment

Developed a Bed Entrapment Vulnerability Analysis: 

This analysis will take into consideration the key body parts at risk and the potential zones of entrapment and the FDA hospital bed dimensional limit recommendations for each patient bed and mattress. 

Beds within the facilities will be tested for potential entrapment areas during safety walk-a-rounds utilizing the Bed Entrapment Vulnerability Analysis and FDA recommendations.
Goal: To reduce potential life threatening entrapment associated with hospital bed systems.  
· Not all patients are at risk for an entrapment, and not all hospital beds pose a risk for entrapment. 

· Facilities need to determine the level of risk for entrapment and take steps to mitigate the risk. 

· The data suggests that nearly all of these events may be prevented if the spaces within the rails had been less than 120mm (4 ¾ inches), representing head breath as described above.  

· FDA recommends a measurement of less than 120mm (4 ¾ inches) as the dimensional limit for any open space within the perimeter of a rail.  The space should not permit an object with a circular cross-section measuring less than 120mm (4 ¾ inches) in diameter to enter or pass through.  

Total Exclusion from the scope of the FDA guidance and recommendation: 

This is a list of those products for which some, or all, of the dimensional criteria are not recommended.  These products are not free from risk of entrapment however.  

· Air fluidized therapy beds are excluded because of the nature of the therapy does not allow the patient to exit the bed easily.  When these products are used, we recommend that steps are taken to ensure that the therapeutic benefit outweighs the risk of entrapment. 
· Bariatric (obesity) beds, pediatric beds and infant cribs are excluded because of FDA did not use anthropometric data for these groups in determining the recommended dimensional limits of the entrapment zones. 

· Stretchers not used for extended-stay, examination tables, operating room tables, radiology tables, proning tables, exercise and range of motion tables, bathing units and mechanical lifting devices are excluded because they are not ordinarily used as hospital beds.  

Partial Exclusion from the scope of the FDA guidance and recommendation:

· Kinetic treatment tables and rotation beds are excluded from dimensional limits except for those spaces within the perimeter of the rail due to the special design requirements of these beds.  When these products are used, steps should be taken to ensure that the therapeutic benefit outweighs the risk of entrapment.  
· Labor, delivery, recovery, and post-partum (LDRP) specialty beds are excluded from the dimensional limits for the area under the rail at the end of the rail due to the special requirements for obstetric care.  

· Pressure Reduction Therapeutic Products such as framed flotation therapy beds, powered air mattress replacements and similar pressure reduction products that have therapeutic benefits such as reducing pressure on skin are easily compressed by the weight of a patient and may pose an additional risk of entrapment when used with conventional hospital bed systems.  When these types of mattresses compress, the space between the mattress and the bed rail may increase and pose and additional risk of entrapment.  The partial exemption to these beds is due to the highly compressible nature of these mattresses, which pose technical difficulties with measuring certain dimensional gaps in these products.  Caution should be taken when using these products to ensure a tight fit of the mattress to the bed system.  When these products are used, steps should be taken t ensure that the therapeutic benefit outweighs the risk of entrapment.  
NOTE: 

· FDA recommends that steps be taken to assess the therapeutic benefit to the patient when applying a mattress overlay to a bed system that does not meet the recommended dimensional limits.  The clinical benefit should outweigh the risk of entrapment presented by use of such a system.  

Reporting an Entrapment Adverse Event: 
· FDA continues to monitor adverse event data on entrapments of hospital beds.  

· Complete and descriptive reports of each entrapment or near-entrapment adverse event will help to monitor the safety of hospital beds.  
· Information to be included in entrapment adverse event reports: 

1. The exact location of the zone of entrapment.

2. The body part that was entrapped, and, if possible, the size of the entrapped body part (i.e. head breath, neck diameter, chest depth) 

3. The position of the rails (fully raised, intermediate, or lowered) 

4. Type of rails in use (full length, ¾ length, ½ length, split rails or ¼ length) and the number of side rails raised at the time of the event.  

5. The articulation of the bed deck (which sections of the deck were raised, and the approximate degree of elevation for each deck section). 

6. Mattress type, mattress height, and the height of the rail from the top of the mattress. 

7. Information on the size of the gap that contributed to the entrapment. 

Key Body Parts at Risk:

Three key body parts at risk for life threatening entrapment in the seven zones of a hospital bed system are the head, neck, and chest.  
· Head:

To reduce the risk of head entrapment, openings in the bed system should not allow the widest part of a small head (head breath measured across the face from the ear to ear) to be trapped.  

FDA used a head breath dimension of 120 mm (4 ¾ inches) as the basis for its dimensional limit recommendations.   

· Neck: 

To reduce the risk of neck entrapment, openings in the bed system should not allow a small neck to become trapped.  

FDA recommends 60 mm (2 3/8 inches) as an appropriate dimension for neck diameter.  

V-shape openings to be greater than 60 degrees to avoid neck entrapment.  

· Chest: 
The openings in a bed system should be wide enough not to trap a large chest through the opening between split rails. 

FDA recommends the dimension of 318 mm (12 ½ inches) to represent chest depth and its dimensional limits to reduce chest entrapment.  
Table 1 

	Key Body Part Dimensions 

	Key Body Part 
	Dimension 

	Head 
	120 mm (4 ¾ inches) 

	Neck 
	60 mm (2 3/8 inches) and 
an angle > 60 degree

	Chest 
	318 mm (12 ½ inches) 


Potential Zones of Entrapment: 
· Entrapment may occur in flat or articulated bed positions, with the rails fully raised or in intermediate positions.  

· FDA recommends dimensional limits for zones 1 thru 4; due to the majority of the entrapments have occurred in these zones.  
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Zone 1: Within the rail – any open space within the perimeter of the rail.  Openings in the rail should be small enough to prevent the head from entering.  Data suggests that nearly all of these entrapment events may have been prevented if the spaces within the rails had been less than 120 mm (4 ¾ inches), representing head breath. 
Zone 2: Under the rail, between the rail supports or next to a single rail support – the space is the gap under the rail between a mattress compressed by the weight of a patient’s head and the bottom edge of the rail at a location between the rail supports, or next to a single rail support.  FDA recommends that this space be small enough to prevent entrapment, less than 120 mm (4 ¾ inches). 
Zone 3: Between the rail and the mattress – the area is the space between the inside surface of the rail and the mattress compressed by the weight of the patients head.  The space should be small enough to prevent  head entrapment when taking into consideration the mattress compressibility, any lateral shift of the mattress or rail, and degree of play from loosened rails.  FDA recommends a dimensional limit of less than 120 mm (4 ¾ inches) for the area between the inside surface of the rail and compressed mattress.  
Zone 4: Between the rail, at the ends of the rail – the space is the gap that forms between the mattress compressed by the patient, and the lowermost portion of the rail, 
Zone 5: Between split bed rails – occurs when partial length of head or foot side rails (split rails) are used on the same side of the bed.  The space between the split rails may present a risk of either neck or chest entrapment between the rails if patient attempts to, or accidentally, exits the bed at this location.  The V-shape opening between the rails may present a risk of entrapment due to wedging. 
Zone 6: Between the end of the rail and the side edge of the head or foot board – This space may present a risk of either neck entrapment or chest entrapment and the v-shaped opening between the end of the rail and the head or footboard may present a risk of entrapment de to wedging.  This space may change when raising and lowering the head or foot sections of the bed.  
Zone 7: Between the head or foot board and the mattress end – this space may present a risk of head entrapment when taking into consideration the mattress compressibility, any shift of the mattress , and degree of play from loosened head or foot boards.  
FDA Recommendations

Hospital Bed Dimensional Limits




Table 2 
	ZONE
	DIMENSIONAL LIMIT RECOMMENDATIONS

	1

Within the rail
	<120 mm (<4 ¾”)

	2

Under the rail, between the rail supports or next to a single rail support
	<120 mm (<4 ¾”)

	3

Between the rail and the mattress
	<120 mm (<4 ¾”)

	4

Between the rail, at the ends of the rail


	<60 mm (< 2 3/8”)

	5-6-7
	Potential for entrapment and no FDA recommendation on dimensional limits at this time.
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