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 Objectives 

Perform initial validation of a continuous motion monitoring 

technology as a risk assessment tool to determine risk for developing 

pressure ulcers (PU) and perform a clinical pilot that would assess 

the effectiveness of such a tool in preventing PU. 

                        

× In Phase 1 of the study 116 patients were included.  

×Motion score was significantly different between the PU risk groups as 

determined by the Norton scale (10.7Ñ6.2 for low risk, 5.4Ñ4.9 for 

intermediate and 1.6Ñ3.2 for high risk, p<0.01).  

×Sensitivity and specificity of the EarlySense motion score to identify 

patients at high risk to develop PU (using the Norton scale as a gold 

standard) are displayed in Table 1. 

×The EarlySense/ EverOn  monitor can continuously detect 
and alert for patients at high risk to develop PU. 

×Our preliminary clinical data show that introducing the 
EarlySense in a hospital floor setting can reduce PU 
incidence.   

×Future large scale studies should re-examine the 
effectiveness of this technology and explore how to best 
ƛƴǘŜƎǊŀǘŜ ƛǘ ƛƴǘƻ ǘƘŜ ƴǳǊǎŜΩǎ ǿƻǊƪ ŦƭƻǿΦ 

Figure 1: EarlySense / EveronÊ 
bedside monitor and sensor. 

Figure 2: EarlySense / EveronÊ 
sensor placement under bed 
mattress. 

 Methods 

×The EarlySense / EverOn is a contact-less continuous 

measurement system based on a piezo-electric sensor that is 

placed under the patientôs mattress which was validated previously 

as a respiratory rate (RR) and heart rate (HR) monitor1. (Figure 1 

and 2)  

×Phase one - non-interventional study aimed to evaluate the 

EarlySenseós mobility level as a risk assessment tool.  

ÁRetrospectively patients were assigned a motion level score 

based on recorded movement data (Figure 3). 

ÁMotion scores for the first night of hospitalization were correlated 

with the well established Norton PU risk assessment scale as 

calculated per patient on admission. 

×Phase two evaluated the implementation of the monitoring device 

in a 33-bed medical-surgical unit.  

ÁBeds were equipped with an EarlySense unit that continuously 

monitored HR, RR, movement and bed occupancy and alerted 

the nurses for the need for patient turns. Alerts were delivered 

both through a central display station and through nurse pagers. 

ÁWe collected reports on development of PU for a 4 month pre-

implementation phase and a follow up of 6 months post 

implementation.  

ÁA nursing satisfaction and perception survey related to the 

technology was also performed. 

 Results 

Figure 3: In-bed motion recording using the EverOn piezoelectric sensor 
for 2 patients during a 6-hour period. Patient A is low-risk for PUs 
(Norton score 20), whereas patient B is a high-risk patient (Norton score 
13. The 3 motion patterns recorded for patient B (marked with circles) 
are due to initiated repositioning of the patient by the staff.  

Table 1: Sensitivity, specificity, positive predictive value (PPV) and 
negative predictive value (NPV) of the motion level score in defining 
high risk for development of PUs (for different cut-offs of Norton 
score). 

× In Phase 2 of the study we have compared 666 patients in the pre-

implementation period with 993 patients post implementation. 

×We have found a significant reduction of 60.7% in the incidence of 

new PU from 1.4% (9/666) pre-implementation to 0.5% (5/993) post-

implementation (P<0.05) (Table 2).  

×Of 41 staff nurses who routinely worked on the floor with the devices, 

88.0% agreed that the turn alerts help nurses to reduce risk of 

pressure ulcers, and 84.6% were overall highly satisfied working with 

the device. 

Table 2: Comparison of control (pre-EarlySense implementation) and 
study (post EarlySense implementation) periods.  

 Conclusions 
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