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Introduction: For health professionals, injuries is a potential risk. Estimates of the incidence/prevalence of 

low back pain (LBP) among nurses and other health care workers are alarming. Among nurses, 52% 

complain of chronic back pain and there is a lifetime prevalence up to 80%. Thirty-eight (38%) of nurses’ 

report having occupational-related back pain severe enough to require leave from work. Back pain is so 

common, many nurses accept musculoskeletal pain as part of their job (Gropelli, 2011). In 2016, nursing 

and residential care facilities had the highest rates of injury of all occupations (Labor, 2016). Strong to 

moderate occupational risk factors such as heavy physical work, bending and twisting postures, whole 

body vibration, and patient handling in particular, have been identified in the literature (Riihamaki, 2014). 

One-fourth of workers who receive work disability compensation for back injury self-reported re-injury 

after returning to work (Keeney et al., 2012). No approach to date can totally eliminate injuries caused by 

patient handling. It is felt that a substantial portion can be prevented by an effective control program and 

ergonomic design of work tasks. A main goal of this project was to design an effective system to help 

improve body mechanic awareness in the workplace. 

Methods: This was a two-year project that consisted of one year of formative evaluation of a local long-
term care nursing facility gathering qualitative and quantitative data assessing the facility’s existing patient 
handling program in relation to a current model of best practice as well as to develop a compliance 
monitoring and feedback system consisting of an inexpensive Microsoft Kinect-based real-time motion 
tracking and smart watch. Both program design and implementation involved collaboration between 
multiple health care disciplines and community partners. The team consisted of nursing, physical and 
occupational therapy and engineering. In the second year, a piolet program was implemented using the 
real-time motion tracking device with the nursing assistants. A quantitative and qualitative summative 
evaluation was completed. The effectiveness of the pilot updated safe handling program as well as the 
new compliance monitoring and feedback system were reviewed. It also addressed the perceptions of the 
participants about the impact of the monitoring on their safe movement during bedside patient care tasks, 
their perceptions of its effectiveness in cuing them to perform tasks more correctly, and their perception of 
the value of real-time versus summative feedback. The system was trialed for 2 different activities. Seven 
nursing assistants were recruited from the regular STNA staff and used the system during their daily 
activities in caring for patients. The second activity was a Fall Frenzy when 40 nurses and nursing 
assistants used the system in various mock activities to related to body mechanics. 

Results: For the 7 STNA’s, a survey method was used to gather data about their experience with the 
system. All 7 reported satisfaction with the activity detection accuracy. Five participants stated that the 
system resulted in changes in their body mechanics. Six participants felt the system would be helpful 
when first learning good body mechanics. Five participants felt that the vibrating watch helped them to 
know when they were using poor body mechanics during their bedside care. All 5 were satisfied with the 
watch itself and did not feel it interfered with their work. 

For the Fall Frenzy, there were 40 participants that were surveyed after their participation. Of the 40 
participants, 37 felt that the vibrating watch helped them to know when they were using poor body 
mechanics. Thirty-five participants felt that the system would be helpful when first learning good body 
mechanics. Thirty-three did not mind having the Kinect camera record their body positions while 
practicing beside care. Thirty-four participants like this way of learning compared to previous 
lecture/computer learning. 
Discussion: While this was a small piolet program, it did provide valuable information regarding a method 
that could be used to help with training medical professionals better body mechanics and help reduce the 
number of musculoskeletal injuries. By offering this method for training, it can improve the understanding 



of proper body mechanics at the bedside. While this method was used with nurse and nursing assistants, 
it can be expanded to all those working in any field where poor body mechanics can cause injury. 

Other: This project was funded by Ohio Occupational Safety and Health Research Program 
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Abstract Summary: 

An innovative sensor-based monitoring system that can be used to help users develop proper body 

mechanics and help to decrease injury while caring for patients in the workplace. 
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