
  

           

       
    

    

          

       

          

         

           

          

   

 

        

           

              

             

           

              

          

         

        

 

          

        

         

          

         

  

   

   
 

          

             

              

             

             

          

       

  

            

              

          

             

             

            

March 2009 System AssessmentandValidationfor EmergencyResponders(SAVER) 

Summary

T h e  U .S . D e p a rtm e n t o f H o m e la n d  S e c u rity  
(D H S ) e s ta b lis h e d  th e  S y s te m  A s s e s s m e n t 
a n d  V a lid a tio n  fo r Em e rg e n c y  R e s p o n d e rs  
(S A V ER ) P ro g ra m  to  a s s is t e m e rg e n c y  
re s p o n d e rs  m a k in g  p ro c u re m e n t d e c is io n s . 

L o c a te d  w ith in  th e  S c ie n c e  a n d  T e c h n o lo g y  
D ire c to ra te  (S & T ) o f D H S , th e  S A V ER  
P ro g ra m  c o n d u c ts  o b je c tiv e  o p e ra tio n a l te s ts  
o n  c o m m e rc ia l e q u ip m e n t a n d  s y s te m s  a n d
p ro v id e s  th o s e  re s u lts  a lo n g  w ith  o th e r 
re le v a n t e q u ip m e n t in fo rm a tio n  to  th e  
e m e rg e n c y  re s p o n s e  c o m m u n ity  in  a n  
o p e ra tio n a lly  u s e fu l fo rm .  S A V ER  p ro v id e s
in fo rm a tio n  o n  e q u ip m e n t th a t fa lls  w ith in  th e
c a te g o rie s  lis te d  in  th e  D H S  A u th o riz e d  
Eq u ip m e n t L is t (A EL ).   

T h e  S A V ER  P ro g ra m  is  s u p p o rte d  b y  a  
n e tw o rk  o f te c h n ic a l a g e n ts  w h o  p e rfo rm  
a s s e s s m e n t a n d  v a lid a tio n  a c tiv itie s .  F u rth e r, 
S A V ER  fo c u s e s  p rim a rily  o n  tw o  m a in  
q u e s tio n s  fo r th e  e m e rg e n c y  re s p o n d e r 
c o m m u n ity :  "W h a t e q u ip m e n t is  a v a ila b le ? " 
a n d  "H o w  d o e s  it p e rfo rm ? " 

T o  c o n ta c t th e  S A V ER  P ro g ra m
S u p p o rt Offic e  
T e le p h o n e :  8 7 7 -34 7 -337 1 
E-m a il:  S A V ER @ d h s .g o v  
V is it th e  S A V ER  w e b s ite : 
h ttp s ://w w w .rk b .u s / 

R e fe re n c e  h e re in  to  a n y  s p e c ific  c o m m e rc ia l 
p ro d u c ts , p ro c e s s e s , o r s e rv ic e s  b y  tra d e  n a m e , 
tra d e m a rk , m a n u fa c tu re r, o r o th e rw is e  d o e s  n o t 
c o n s titu te  o r im p ly  its  e n d o rs e m e n t, 
re c o m m e n d a tio n , o r fa v o rin g  b y  th e  U n ite d  S ta te s  
G o v e rn m e n t.  N e ith e r th e  U n ite d  S ta te s  
G o v e rn m e n t n o r a n y  o f its  e m p lo y e e s  m a k e  a n y  
w a rra n ty , e x p re s s  o r im p lie d , in c lu d in g  b u t n o t 
lim ite d  to  th e  w a rra n tie s  o f m e rc h a n ta b ility  a n d
fitn e s s  fo r a  p a rtic u la r p u rp o s e  fo r a n y  s p e c ific  
c o m m e rc ia l p ro d u c t, p ro c e s s , o r s e rv ic e
re fe re n c e d  h e re in . 

Mechanical Chest Compression Devices 
(AELreferencenumber 09ME-03-MCCD) 

In order to provide emergency responders with information on currently 

available mechanical chest compression device (MCCD)capabilities, 

limitations,and usability,the Center for Domestic Preparedness conducted a 

comparative assessment of MCCDs for the SAVERProgram in 

February 2009. Detailed findings are provided in the complete Assessment 

Report on Mechanical Chest Compression Devices,which is available by 

request at https://www.rkb.us/. 

Background 

MCCDs are automated cardiopulmonaryresuscitation (CPR)machines that 

use either a mechanical piston or load-distributing band (LDB)to apply 

compressions to a patient‘s chest. MCCDs are intended to be used as an 

adjunct to CPR as theytake over the chest compressions for the emergency 

responder. CPR–manual and automated–is unlikelyto restart the heart,but 

rather its purpose is to maintain a flow of oxygenated blood to vital organs, 

therebyextending the window of opportunityfor successful resuscitation. 

Inconsistent compressions along with rescuer fatigue and interruptions for 

patient movement limit the effectiveness of manual CPR. 

Assessment 

A focus group of eight emergencyresponse practitioners within the 

emergencymedical services and firefighting communities met in 

December 2008to identifyequipment selection criteria,evaluation criteria, 

and assessment scenarios. Based on focus group recommendations and 

market surveyresearch,three MCCDs were selected for assessment: 

• ZOLLAutoPulse® 

• Michigan Instruments Life-Stat™

• BrunswickBiomedical HEARTSAVER100.

Sixemergencyresponse practitioners served as assessment evaluators,and the 

evaluators were divided into three teams of two for the assessment. Each 

team moved a prone mannequin to a spine board and began operation of the 

assigned MCCD. The teams then transferred the mannequin to a gurneywith 

the MCCD functioning. Once the mannequin was secured on the gurney,the 

team members loaded the mannequin into an ambulance and continued 

operation of the MCCD inside the ambulance. 

Assessment Results 

Evaluators rated the MCCD based on the evaluation criteria established bythe 

MCCD focus group. Each original criterion was assigned to one of the five 

SAVER categories,and each SAVER categorywas assigned a weighting 

factor to indicate its impact on the total composite score. The SAVER 

categoryand composite scores are shown in table 1. Higher scores indicate 

better performance. To view how each MCCD scored against the individual 

http:https:/www.rkb.us


 

 

       

       

        

        

         

         

       

         

       

    

 

       

         

       

      

      

         

        

         

        

         

         

      

        

           

        

        

         

         

       

       

         

        

         

    

        
         

         
         

        
      

  

        
       

          
    

       
         

       
 

         
       

        
         

       
     

      

  
 

 
 

  

 
  

 
  

 
  

 
 

 

       
       

       
       

       
 

 
 

                       
             

 
 

  
     

    
    
    
    
    
     

 
   
     
     
    

  

 
 

     
   
    

 
       

      

 

evaluation criteria assigned to the SAVER Program 

categories,see table 2 (on page 5). 

The following paragraphs provide a brief summaryof 

the evaluator comments and feedbackon each MCCD 

and present the devices from the highest to lowest 

composite score. For the purposes of this SAVER 

Summary,the categoryscores are normalized and 

rounded to the nearest whole number. The complete 

assessment report includes a breakdown of evaluator 

comments byindividual criterion. 

AutoPulse 

The AutoPulse received the highest composite score 

while receiving the highest scores in the usabilityand 

deployabilitycategories. Evaluators reported that the 

AutoPulse is user-friendlyand the evaluators 

step-by-step informational displayscreen makes the 

MCCD simple and intuitive to operate. Theystated 

that the AutoPulse has no patient limitations that 

P r o s 

• U s e r-frie n d ly 
• A u d ib le a la rm s fo r m a n u a l 

v e n tila tio n a n d lo w b a tte ry 
• L o n g b a tte ry life 
• L a rg e L C D s c re e n 
• Ea s y b a tte ry s w a p 
• R e q u ire s m in im a l tra in in g 
• P re s s u re d is trib u te d e q u a lly w ith 

L D B 
• R u g g e d c o n s tru c tio n 
• T h o ro u g h m a n u a l w ith illu s tra tio n s 
• Ea s y to a d ju s t L D B 
• G o o d p a tie n t a c c e s s ib ility 

Co n s 

• D o e s n o t p ro v id e v e n tila tio n 
• Ex p e n d a b le ite m s 
• N a rro w te m p e ra tu re o p e ra tin g 

ra n g e 
• C lo th in g c a n g e t c a u g h t in L D B 

A u to P u lse Co mp o site A ssessmen t Sc o re: 8 3 

SAVER Program CategoryDefinitions 

Affordability: Thiscategorygroupscriteriarelatedto 
life-cyclecostsofapieceofequipmentorsystem. 

Capability: Thiscategorygroupscriteriarelatedtothe 
power,capacity,orfeaturesavailableforapieceof 
equipmentorsystem toperform orassistthe 
responderinperformingoneormore 
responder-relevanttasks. 

Deployability: Thiscategorygroupscriteriarelatedto 
themovement,installation,orimplementationofa 
pieceofequipmentorsystem byrespondersatthesite 
ofitsintendeduse. 

Maintainability: Thiscategorygroupscriteriarelated 
tothemaintenanceandrestorationofapieceof 
equipmentorsystem tooperationalconditionsby 
responders. 

Usability: Thiscategorygroupscriteriarelatedtothe 
qualityoftheresponders‘experiencewiththe 
operationalemploymentofapieceofequipmentor 
system.Thisincludestherelativeeaseofuse, 
efficiency,andoverallsatisfactionoftheresponders 
withtheequipmentorsystem. 

would significantlylimit its use in local jurisdictions. 

The evaluators noted that the load distributing band 

(LDB)remains secure and the light weight of the 

AutoPulse allows the user to easilymove the device 

without interrupting its operation. Evaluators 

commented that the AutoPulse batteryis easyto 

change and it is mechanicallykeyed so that it can only 

be inserted in one orientation. The evaluators 

commented that the two-baybatterycharger allows for 

convenient storage of an extra battery. Theyalso 

stated that the batterycan be quicklychanged in 

approximately10seconds with minimal loss of 

compressions. The evaluators stated that the 

AutoPulse can be quicklyset up and put into 

operation. Theynoted that the AutoPulse self-adjusts 

to the patient‘s chest size,requiring little or no 

Table 1.MCCDs Assessment Results1 

MCCD System 
Co mp o site 

Sc o re 
A ffo r d a b ility 
(15 % W e ig h tin g ) 

Ca p a b ility 
(25 % W e ig h tin g ) 

Dep lo ya b ility 
(15 % W e ig h tin g ) 

Ma in ta in a b ility 
(10 % W e ig h tin g ) 

U sa b ility 
(35 % 

W e ig h tin g ) 

A u to P u ls e 8 3 6 3 7 5 8 8 8 3  5 

L ife -S ta t 8 2 7 5 7 7 8 3 8 3 8 7 

H EA R T S A V ER 10 0 5 0 25 4 0 6 5 5 2 6 0 

N o te : 

S c o re s c o n ta in e d in th e a s s e s s m e n t re p o rt m a y b e d is p la y e d d iffe re n tly . F o r th e p u rp o s e s o f th e S A V ER S u m m a ry , a ll S A V ER c a te g o ry s c o re s 
a re n o rm a liz e d u s in g a 10 0 -p o in t s c a le a n d ro u n d e d to th e n e a re s t w h o le n u m b e r. 

2 
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adjustments from the responder. The evaluators also 

agreed that the AutoPulse appears durable enough for 

repeated use byemergencyresponders. 

Evaluators noted disadvantages to using the 

AutoPulse. For example,theystated that the patient‘s 

clothing can get caught in the LDB if it is not removed 

properly. Theyalso reported that the operating 

temperature range for the AutoPulse is listed as 32°to 

104°F. Although the evaluators agreed that the high 

temperature range would not limit its use in their 

jurisdictions,theynoted that use of the device would 

be limited in colder climates. 

Life-Stat 

The Life-Stat received the second highest composite 

score while receiving the highest scores in the 

capabilityand affordabilitycategories. The evaluators 

agreed that the Life-Stat is simple and intuitive to 

operate. Theynoted that the Life-Stat‘s controls are 

easyfor the evaluators to see and access. The 

evaluators noted that the abilityto move the Life-

Stat‘s arm allows sufficient access to the patient for 

administering drugs or additional treatment. The 

evaluators commented that the MCCD has no patient 

limitations that would significantlylimit its use in 

their jurisdictions. Theystated that the Life-Stat 

requires a medical grade oxygen (O2)source capable 

of delivering pressure from 50to 90pounds per square 

inch (psi),with a minimum flow rate of 45liters per 

minute (LPM). The evaluators noted that the 

operating time of the Life-Stat is dependent upon the 

size of the O2 bottle being used. Theyreported that 

the manufacturer recommends shift checks,functional 

checks,and factoryservice based on heavy,frequent, 

or infrequent use of the Life-Stat. Following the 

initial setup and orientation,the evaluators agreed that 

the Life-Stat can be quicklyset up and readyfor 

operation. The evaluators stated that the Life-Stat 

allows for quicktransfer from manual CPR to 

mechanical CPR with minimal compression 

interruption. 

Disadvantages to the Life-Stat included the provided 

BackBoard. The evaluators commented that the 

BackBoard might not provide enough stabilityfor 

evacuating patients from a remote location where a 

wheeled gurneyor other similar equipment cannot be 

used. The estimated operating time using the O2 

provided is approximatelyeight minutes. The 

evaluators agreed that the Life-Stat uses a considerable 

amount of O2 and would require a considerable 

amount of onboard O2 or additional O2 cylinders to be 

stored on the response vehicle. 

HEARTSAVER100 

The HEARTSAVER100received the lowest 

composite score. The evaluators commented that the 

HEARTSAVER100‘s controls are easyto access 

depending on the position of the operator and that the 

MCCD allows sufficient access for drug 

administration and patient treatment. The evaluators 

also noted that the HEARTSAVER100can be easily 

moved without disrupting its operation. The 

evaluators estimated the operating time using the 

included O2 packis approximately15minutes. They 

noted that the HEARTSAVER100is capable of being 

P r o s 

• D u ra b le , ru g g e d c o n s tru c tio n 
• Ea s y to a d ju s t 
• � u ic k tra n s fe r fro m m a n u a l C P R 

to m e c h a n ic a l C P R 
• A c c o m m o d a te s a w id e v a rie ty o f 

p a tie n t s iz e s 
• P ro v id e s v e n tila tio n s 
• B a c k -u p b a tte ry 
• G o o d w a rra n ty 
• Ea s y to c le a n 
• O2 w a ll a d a p te r 
• T h o ro u g h m a n u a l 

Co n s 

• B u lk y 
• R e s tra in t s tra p s d o n o t s e c u re 

p a tie n t w e ll 
• S ta b ility o f L ife -S ta t B a c k B o a rd 
• C o m p re s s io n c o n tro l d e p th m u s t 

b e re tu rn e d to "o ff" p o s itio n 
• D iffic u lt to s to re d e p e n d in g o n 

re s p o n s e v e h ic le s iz e 

L ife-Sta t Co mp o site A ssessmen t Sc o re: 8 2 

P r o s 

• L ig h tw e ig h t 
• Ea s y -to -re a d c o n tro ls 
• P o w e r s u p p ly h o t s w a p w ith o u t 

in te rru p tio n 
• N o b a tte rie s re q u ire d 
• P ro v id e s v e n tila tio n 
• C u s to m iz a b le , b u ilt-to -o rd e r 

h o s e s a v a ila b le 

Co n s 

• C o m p lic a te d in itia l s e tu p 
• N o w a ll h o o k u p 
• P o s s ib le p in c h p o in ts 
• S lip p a g e o n p a tie n t 
• P o o rly c o n s tru c te d 
• L ittle /n o e x p la n a tio n o f p a rts 
• N o a tta c h m e n t fo r s p in e b o a rd 
• �llu s tra tio n s b lu rry in m a n u a l 
• D iffic u lt to u s e in n a rro w s p a c e s 
• L im ite d c o m p re s s io n p re s s u re 

H E A R T SA V E R 1 0 0 Co mp o site A ssessmen t Sc o re: 5 0 
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3 

connected to on-board O2 sources,and that this would 

prevent the necessityfor storing an unreasonable 

amount of extra supplies on the response vehicle. 

Evaluators stated that the HEARTSAVER100can be 

compactlystored in the provided bag after removing 

the arch assemblyfrom the backboard and the device, 

allowing quickand easyaccess when stored on a 

response vehicle. 

Evaluators noted several disadvantages to using the 

HEARTSAVER100. Theystated that the device is 

difficult to assemble and applyto the patient initially, 

but it is easier to operate after repeated operation. The 

evaluators also noted that the included manual 

provides few instructions for operating the device. 

Evaluators explained that a patient‘s arms are required 

to be positioned outside of the HEARTSAVER100‘s 

arch assemblyand that the design of the compressor 

arch will prevent some larger patients from being able 

to fit inside the unit. Theyagreed that this makes it 

difficult to maneuver the device and patient through 

narrow entrances or hallways. The evaluators stated 

that it appears that the HEARTSAVER100could not 

withstand repeated use byemergencyresponders and 

that multiple pieces of the device could be broken off 

during use. 

Conclusion 

This assessment helped achieve the overall goal of 

evaluating the effectiveness of MCCDs used by 

emergencyresponders. The assessment goal was 

achieved byutilizing and evaluating the selected 

MCCDs in scenario-driven exercises. Overall,the 

ZOLLAutoPulse scored the highest,followed bythe 

Michigan Instruments Life-Stat. The Brunswick 

Biomedical HEARTSAVER100received the lowest 

overall product score. Analysis of the evaluators‘ 

scoring and comments revealed these common 

conclusions: 

• The abilityto rapidlytransfer between manual

and mechanical CPR is a keyfactor in overall

user satisfaction. Evaluators expressed a

strong preference for the MCCD models that

allowed quickinitiation of mechanical CPR

but also allowed them to immediatelyreturn to

manual CPR,if necessary.

• Prompt deployabilityand simple intuitive

operation are crucial MCCD characteristics.

Evaluators preferred MCCDs that required

minimal additional training for qualified users

to be familiar enough with the MCCDs to

quicklydeploy,set up,and operate each unit.

• Rugged construction and durabilityare

essential for anyMCCD to be used by

emergencyresponders. MCCDs that

demonstrated these characteristics during the

assessment consistentlyreceived high ratings

from the evaluators.

QuickLookSnapshot2 

N o te s : 

2 T h e S A V ER � u ic k L o o k , a v a ila b le o n th e S A V ER w e b s ite , a llo w s 
u s e rs to s e le c t th e S A V ER c a te g o rie s th a t a re m o s t im p o rta n t to th e ir 
d e p a rtm e n t a n d v ie w re s u lts a c c o rd in g to th e ir s p e c ific n e e d s . 

3 S c o re s c o n ta in e d in th e a s s e s s m e n t re p o rt m a y b e d is p la y e d 
d iffe re n tly . F o r p u rp o s e s o f th e � u ic k L o o k , a ll S A V ER c a te g o ry s c o re s 
a re n o rm a liz e d u s in g a 10 0 -p o in t s c a le . 

All reports in this series as well as reports on other 

technologies are available byrequest at 

https://www.rkb.us/. 

4 

http:https:/www.rkb.us


 

 

         
 

 

Table 2.SAVER Categoryand Criteria Scores
�
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