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By Guy Fragala, Ph.D., PE, CSP, CSPHP

When hospitals design and implement changes into their environment of care, there is an 

opportunity to address and solve some of the current clinical problems they face. Bed frames 

– which can be a solution to these challenges – are a critical element within the environment 

of care, and warrant careful consideration to ensure optimum selection is achieved for each 

individual patient. 

It is the opinion of the author, if hospitals gain a better understanding of the risk factors related 

to patient falls and staff injuries – and acquire beds which better consider the needs of the 

patient – significant progress can be achieved in improving patient and caregiver safety in the 

environment of care. 

In this white paper, three key facets of care are explored that should be considered when 

selecting a bed frame for your patient population: fall and injury prevention, optimized 

clinical workflows and patient mobility in conjunction with caregiver ergonomics. 



Finding solutions 

Workflow efficiencies 

Most falls occur in the 

patient’s room (50-85%) 

on or near the bed while 

unassisted (79%)7-8

Approximately one third 

of falls lead to patient 

harm with 4-6% of those 

resulting in serious injury8

>85
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Patient falls and injury 

Having the appropriate capabilities and features on hospital beds is important for both patient and caregiver 

safety, but ensuring these features are being used correctly and effectively is essential.  Integrating proper 

design features into bed frames can be a very important factor to encourage patient mobilization and 

minimize risk factors related to patient falls. It is the opinion of the author that when choosing a bed system 

for a hospital, there are many features to consider.

Considering causation

Around the world, hospitals invest a considerable amount of effort into 

preventing patient falls during hospitalization.  Yet despite six decades of 

worldwide efforts, there has been an increase in the number of patient 

falls in hospitals and other healthcare facilities (estimated to be 46% per 

1000 patient days from 1954-6 to 2006-10).6  Each year, between 700,000 

and 1,000,000 people in the United States fall in the hospital.  In order 

to seek improvement related to the risk for falls, it is important to gain 

an understanding of where and how these falls are happening1. Most 

falls occur in the patient’s room (50-85%) on or near the bed while 

unassisted (79%)7-8. However, research shows that at least one-third of 

falls can be prevented1. 

Advanced fall prevention
Low bed height for injury prevention

For those patients who are at risk of falling out of bed, seeking a bed frame which provides the lowest possible 

low height setting is important for injury prevention. Bed height has been identified as one of the extrinsic 

contributory factors of falls in adult inpatient care settings11. Research conducted at the Patient Safety Center 

in Tampa, Florida demonstrated low bed height is tied to better patient outcomes should a patient roll out of 

bed.  This is because impact forces are reduced as fall height is reduced, translating to a reduced risk 

of serious injury9,17.  Additionally, Morse and authors conducted research on the biomechanics of patient 

egress and the authors’ findings determined fall risk may be reduced in a high-risk population by setting a bed 

deck height that compliments the balance strategies commonly used to compensate for deficits in strength and 

mobility10. As such, a low bed position has been shown to be an effective measure for hospital falls 

management programs by reducing th incidence of falls and related injuries, but should not be considered the 

standard bed position for all patient heights9, 18-22. Furthermore, the ability to achieve a very low position has 

been shown to be an effective measure for hospital falls management programs, demonstrating a reduced 

incidence of falls and related injuries.9,18-22

• Providing near real-time information to caregivers

• Bed monitoring systems – ensures compliance around bed configuration

• Wireless technology provides a proactive approach helping to prevent falls

Most falls do not have a single cause, but result from the interaction of several intrinsic and 

extrinsic risk factors. Impaired cognitive function, medications and impaired mobility along with 

the patient environment can increase risk for falls from the bed, as it may impair ability to rise 

and move independently11. Prevention is a comprehensive approach and involves managing a 

patient’s underlying fall risk factors and optimizing the hospital’s physical design and environment1.  

Additionally, monitoring of patients can be labor intensive and difficult to implement with limitations 

of available staff. 

While fall prevention has become standard in inpatient care, injury 

prevention has gotten less attention, both in research and everyday 

practice. Injuries from falls can have serious consequences in 

patients, ranging from minor cuts and bruises to fractures, head 

injuries and even death9. Approximately one third of falls lead to 

patient harm with 4-6% of those resulting in serious injury8. 

Patients who suffer injurious falls have an increased hospital stay 

and greater discharge rate to long term care facilities10. 



Workflow efficiencies 
and technology

Growing importance of mobility
It has been known for years that patient immobility while hospitalized contributes to undesirable outcomes, 

such as increased rates of functional decline and institutionalization12.  As research increasingly supports the 

critical need for mobilizing hospitalized patients, the demand on caregivers to assist patients with movement 

and mobility also increases13.  As is typical to the hospital setting, patients often depend on their caregivers 

for mobility needs, and the physical demands consequently place risk on both the patient and caregiver.

The paradox between promoting mobility and preventing Falls
Despite widespread implementation of hospital fall prevention efforts over the past 20 years, evidence 

shows the rate of “injurious falls” has not declined significantly in the United States.  The problem with some 

current fall prevention efforts may lie in the troubling assumption that keeping patients from moving can 

stop such falls from occurring.  When older adults are hospitalized, there is an inherent tension between 

preventing falls and promoting mobility.  In response to public and professional attention to medical errors, 

federal policy and hospital culture has strongly prioritized preventing falls, with potential unintended 

consequences related to patient mobility, functional mobility, and well-being12.

Therefore, early and frequent mobilization should be viewed as an effective means to enhancing fall 

prevention, and organizations should consider transforming fall prevention teams into mobility teams to 

improve patient outcomes12,14.  In a recent comprehensive analysis and report on best practices for fall 

prevention, adoption of an organization-wide commitment to safe mobilization was identified as essential in 

achieving sustainable results in fall injury prevention15. 

Caregivers at risk for injury
Currently much attention is being focused on the occupational hazards of 

healthcare workers.  Reviewing injury incidence rates available from the 

Bureau for Labor Statistics, healthcare workers are consistently listed as 

one of the groups at highest risk for occupational musculoskeletal disorders.  

Overexertion and bodily reaction were the most prevalent events leading 

to occupational injuries and illnesses to registered nurses, accounting for 

45.6% of all cases within the occupation in 2016.  By far, the leading source 

of injury was identified as the patient, which highlights the fact that nurses 

are frequently injuring themselves when helping patients with movement 

and mobility16. Practitioner evidence from multiple locations indicates that 

many patients are being assisted from supine lying to sitting up using manual 

techniques, which is placing caregivers at risk of injury.

Patient mobility 
and caregiver ergonomics 

45.6 %
Overexertion and bodily 

reaction were the 

most prevalent events 

leading to occupational 

injuries and illnesses 

to registered nurses, 

accounting for 45.6% 

of all cases within the 

occupation in 201616

Alarming devices (such as bed exit alarm systems) can be a 

key safety intervention for patients who are prone to falls.  To 

ensure the effectiveness of this strategy, proper implementation 

and education is necessary for all parties involved, as is 

ongoing oversight surrounding the use of the devices32.  The 

concept of bed exit alarm systems does make sense and is 

an intervention strategy that should not be dismissed as 

ineffective, but rather re-visited as part of a comprehensive 

monitoring system.  Monitoring of patients can be labor 

intensive and difficult to implement with staff limitations. 

With current available wireless technology capabilities that 

can be integrated into bed systems, more comprehensive smart 

monitoring systems can be developed beyond what has been 

done to date with bed exit alarms.	

Beyond the concept of alarms when a patient is exiting the 

bed, monitoring might also include alerts for other indicators 

related to the bed, such as bed height or side rail configuration, 

which could put the patient at a higher risk for a fall. A study 

examining the feasibility of a bed-height alert system found 

that this type of system could potentially promote patient 

safety and prevent bed-related injurious falls13. 

Preliminary evidence also suggests that a technological 

solution using wireless communication and smart bed 

technology may enhance the benefits of low bed height 

and help mitigate the long-standing patient safety issue 

of patient falls in acute care hospitals.  Furthermore, this 

technology can provide hospitals with baseline information 

for quality improvement purposes, such as response 

time from alarm to assist.  Although further research is 

necessary to continue to assess the effectiveness of such 

systems in hospital settings33, there should be continued 

commitment to the development of the capabilities of smart 

bed technology and wireless bed communication systems.  

Integrating wireless bed communication, bed data, and bed 

exit alarm systems offers hospitals additional opportunities 

for improved fall prevention programs and compliance to 

best practices in prevention.  



Bed height and patient mobility
In an effort to encourage mobility and minimize fall risk, it is important for a bed frame to easily achieve 

the proper height for the facilitation of patient egress.  Studies conducted on the sit to stand motion have 

indicated that the optimum seat height to facilitate the standing process is slightly above knee height with 

feet placed flat and firmly on the floor23-24.  Additional studies have provided recommendations specific to 

optimum heights for hospital bed surfaces to facilitate standing.  These recommendations indicate that the 

height of the hospital bed, from the floor to the top of the bed surface in the horizontal position, should be 

adjustable to at or slightly above knee height for the entire range of the patient population, with an average 

target height of 21.3 inches for men and 19.49 inches for women25-28.

Side rails - patient mobility and caregiver injury
Bed side rail design, with accessible grab points, which can facilitate safe bed egress for both the patient and 

the caregiver. Providing well-designed siderails allows patients to use their hands and arms in the process of 

standing will further facilitate the standing task, improving safety, increasing independence and contributing 

to dignity. 

Patient 
mobility 
and 
caregiver 
injury 

one-touch, on-the-bed control

Further consideration of proper upper limb motion strategies and proper upper limb positioning during the 

rise, particularly when considering the deficits of the person, may present a realistic and viable strategy to 

enhance mobility practices, while protecting caregivers. 

The ability to achieve this height easily through a one-touch, on-the-bed control benefits both independent 

patients and those who require assistance when exiting the bed.  When the bed surface is at the correct 

height, it is easier for patients to stand and allows the caregiver to provide assistance as needed.



Bed surface height is very important when considering the safety of the patient and caregiver. Factors 

important to consider when determining desired bed surface heights include: 

•	 What is the best surface height to reduce potential injury risk severity if a fall from bed should occur? 

•	 What is the best surface height to facilitate bed egress? 

•	 What is the best bed surfaces height to reduce physical demands on the caregiver?

 

There is no one single bed surface height which is optimum for the activities mentioned above and for other 

activities which may occur in a hospital due to variance in the patient population. Therefore, the best option 

is to select beds with a wide height adjustability, where the most desirable heights are easily achieved.  For 

example:

•	 Low position for patient safety

•	 Reliable position for patient ingress/egress

•	 High position for caregiver safety with manual handling

•	 One touch control presets for these types of specific important height settings

Height 
adjustability 

Integrating proper design features into bed frames can be a very important factor to encourage patient 

mobilization and minimize risk factors related to patient falls. When selecting beds for the care 

environment, some important considerations related to facilitating mobilization and preventing falls are 

as follows:

•	 A bed exit alarm system which employs the latest sensor technology and can be customized per a 

patient’s fall risk identified during assessment. 

•	 Ability to achieve a very low position, which can reduce the potential severity of injury if a patient 

were to roll out of bed. 

•	 Technological solutions using wireless communication and smart bed technology to help enhance the 

benefits of monitoring bed status that can be integrated with the bed exit alarm system, nurse call 

and other communication systems in the hospital. 

•	 Ability to easily achieve optimum bed egress height and position for each individual patient. 

•	 One touch, on-the-bed control that automatically positions the bed at the optimum egress height for 

the general patient population, with the ability to make minor adjustments as needed to accommodate 

smaller and larger patients. 

•	 Bed siderail design, with accessible grab points to facilitate mobility and safe bed egress for both the 

patient and the caregiver.

Seeking 
improvements 

through 
proper bed 

selection 
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Dr. Fragala has over 45 years of experience as a healthcare 

professional and is recognized as one of the pioneers of Safe 

Patient Handling and Mobility efforts in the United States. 

He has lectured throughout the world and is a recognized 

international expert in the application of ergonomics to the 

healthcare setting. Currently he helps and supports a number 

of organizations, vendors and facilities with their safe patient 

handling and mobility efforts. In 2012 he was awarded the 

National Advocacy Award for Improved Caregiver Safety and 

in 2017 awarded the Bernice Owen Safe Patient Handling and 

Mobility Research Award. His book entitled, Ergonomics: How 

to Contain On-the-Job Injuries in Healthcare, published by the 

Joint Commission on Accreditation of Healthcare Organizations, 

has influenced much of the work today related to healthcare 

ergonomics and safe patient handling and mobility programs


