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BACKGROUND:. While protective clothing reduces the frequency of soft tissue abrasions and 
lacerations, previous studies have found little benefit for impact injuries such fractures.  However, 
most previous work has not looked at specifically at impact injuries in regions of the body protected 
by impact protectors (IP). Nor have they examined the quality of IP by energy attenuation 
characteristics. 

AIM:  1. To examine the association between presence of IP in motorcycle clothing and impact type 
injuries in body regions covered by IP, and 2. To examine the association between energy 
attenuation properties of IP and impact type injuries 

METHOD: An in-depth analysis of 62 crash investigations was conducted. Participants were recruited 
by nurses who attended two Sydney hospitals and one regional hospital. Data collection included 
face-to-face rider interviews, scene and motorcycle inspections, review of medical records and 
clothing inspections, including IP. This included details of the presence or not of IP in the shoulder, 
elbow, hip, knee and shin, and whether they were CE marked. Injury was defined as any impact 
associated injury in these regions of the body. Injury severity was assessed using the Abbreviated 
Injury Scale (AIS.).  The association between the presence of impact protection and (i) occurrence 
of injury in body regions covered by impact protectors, and (ii) the severity of that injury was 
examined using general estimating equations (GEE). This accounted for clustering by case ID and 
controlled for rider age, impact speed and object struck. IP extracted from the clothing was 
tested to the energy attenuation requirements of European Standard 1621-1. GEE was also used 
to examine the association between IP that passed the Standard and injury. 
 
RESULTS: Fifty-seven jackets and thirty-two pants were inspected. The presence of IP had no 
significant effect on whether or not injury occurred or severity of injury. Just over a third (37%) of 
impact protectors were certified to European Standard 1621-1(CE mark). From our testing, 80% of IP 
passed the European Standard requirement for energy attenuation. IP that did not pass this 
requirement were 5 times more likely to result in AIS 2 injury (95%CI 1.6-18.7). 

DISCUSSION& CONCLUSIONS: There is scope for improving the performance of impact protectors 
supplied with motorcycle specific jackets and pants in Australia. There is no Australian Standard for 
motorcycle impact protectors and the results suggest further investigation of the quality of impact 
protectors supplied in clothing on the Australian market is needed. 
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