P Impact response of motorcycle helmets In
SHIIE low-, mid-, and high-income countries

In the United States, the percentage of traffic fatalities due e Test location and impact severity of the helmet testing was comparable to the
to motorcycle crashes is 5-18%:;* in low- and middle- DOT FMVSS 218 Motorcycle Helmet Safety Standard

income countries these rates are much higher, 70-90% in » Helmeted Hybrid-Ill head and neck was mounted to a drop tower and released

Thailand.? The main cause of death in these crashes are from a he|ght of 2 meters to produce a 6m/s impact Speed
head and neck injuries. Motorcycle helmets protect drivers

and riders from fatality and head injury. Internationally,
various safety certifications exist to regulate the protective
ability of helmets, including the U.S. Department of
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 Helmets were fitted snugly to the head and neck and the chin strap was /
tightened as secure as possible i

 Each helmet was impacted 6 times: twice on the front, twice on the rear, and twice on the side

Transportation (DOT) FMVSS 218. However, a survey of  Impact speed, impact forces, helmet mass, padding thickness, linear accelerations and angular rates
low-and middle-income countries showed that 49% of at the head center of gravity were measured
motorcycle riders wear uncertified helmets, and that some « Data was filtered at CFC 1000 and peak linear acceleration, HIC#4, peak rotational velocity, and BrIC>
of these helmets are not even designed for motorcycle were calculated
use.3 The uncertified helmets are typically more affordable, 1 t, 125 . < th | i arat 9
more comfortable, and more aesthetic for the riders. HIC { j a(t)dt| (t, — tl)} where a(t) Is the resultant linear acceleration an
t2 =t )y, _ {,-t, <15 ms
OBJECTIVE e

To date, no study has compared the performance of
certifled and uncertified helmets from multiple countries. BriC =
This study aims to analyze the performance of various \

N\ o \2 2 where w, are maximum angular velocities and w;.
( x) | ( y) + ( Z) are the critical angular velocities (w,. = 66.25,
Wy c Wzc wyc = 56.45, W,. = 42.87)

helmets with respect to their certification and country of  Results were analyzed using a linear regression using categorical predictors for country, impact
origin. location and helmet certification

RESULTS

Fifty-five helmets from the United States, Russia, China, India, Kenya, Colombia, Indonesia, Iran, Malaysia, Thailand, and ’\ mk“m
Uganda were tested for a total of 298 tests TN = K F

8 helmets sustained major damage and were unable to complete all 6 Iimpacts

Peak linear accelerations ranged from 101.7 G to 355.3 G and HIC values were between 282 G2°s and 886 G2°s
Peak angular velocities fell between 5.11 to 67.36 rad/s and BrlIC values ranged from 0.07 to 0.87

Significant statistical analysis results are as follows:
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DISCUSSION + CONCLUSION

Country of origin was found to have a rather large and significant effect on for all four parameters of interest (p < 0.001).

Certified helmets only outperformed uncertified helmets in peak linear acceleration, and this difference was significant (p < 0.001). For the other three parameters of
Interest, both groups performed about evenly.

The type of helmet (full face, open face, or half) had little effect on the helmet’'s impact response.

Compared to DOT FMVSS 218 safety requirements, no helmets failed. However 8 helmets (7 uncertified, 1 certified) sustained major damage and could not complete
testing. It Is assumed that the riders would not wear helmets with major damage

These tests used a Hybrid Il head and neck, while the DOT standard require a magnesium head form. The difference in these head forms means that there may not be a
direct comparison between this study and the standard. Data within this test set can be used to compare one helmet to another, so conclusions still may be drawn based
on performance

The average certified helmets price was 2.5 times more expensive than the uncertified helmets ($28.55 compared to $11.09)

his study shows that uncertified helmets have HIC and BrlIC values comparable to certified helmets. However, peak acceleration is significantly higher in uncertified
helmets, meaning certified helmets may be slightly more protective than uncertified helmets.
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