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Table 2. Comparison of rollover proportions and relative risks between rollovers and non-rollovers in NASS-CDS
KEY RESU LTS (2010-2015, model years =2 2002 and model years 2 1985) and a newer vehicle fleet in CISS (model years =2 2010).Also
shown are the 95th percentile confidence intervals (Cl) for the weighted data/relative risks.
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* Rollover crashes continue to be |. Most occupants with cervical spine injuries in rollover | . | - - o
. . . o ) ] Rollover proportion Relative Risk Rollover proportion Relative Risk Rollover proportion Relative Risk
a substantial public health issue crashes had only vertebral injuries (91 to 94%) without cord (95% CI) (95% CI (95% CI) (95% CI (95% CI) (95% CI)
NASS
. . . 28.80% (20.1 - 37.4) 5.16 (3.44-7.74) 22.70% (10.2-35.2) 3.75(1.82-7.74) 28.10% (20.4 - 35.9) 5.00 (3.46 - 7.23)
in North America?. involvement. 1985
. . . Lo . . . ?0%25 21.20% (11.8-30.6) 281 (1.48-534) 1081% (2.89-18.72) 1.26 (0.48 -3.35) 20.30% (12.7 -27.9) 2.66 (1.55 - 4.57)
" Previous research has shown 2. Cervical spine injuries involving vertebral fractures were 5.2 Ciss
h h . I . . th t mes (NASS C DS) t 6 4 t mes (C I SS) more I kel t ccur 2010 27.45% (7.07 - 47.84) 6.55 (2.18 - 19.71) 14.94% (0.00 - 31.71) 3.04 (0.64 - 14.41) 26.87% (7.48 - 46.26) 6.36(2.21 -18.33)
that the cervical spine Is the | O | ore likely to occu

" Passenger vehicle crashes most injured spine segment in in rollover crashes than in non-rollover crashes (Table I). CONTRIBUTIONS AND FUTURE DIRECTION

3 : : : .
' rollovers®, but much of the past 3. Despite accounting for only 7.3% (5.5% in CISS) of collisions,
. research has focused on risk rollovers generated 23% (15%) of cervical spinal cord Epidemiology focuses experimental research aiming at
3 /0 factor's r'a_ther' than the actual injuries and 28% (28%) of Cervical vertebral injurieS. better underStanChng the underl)'|ng Injur)' meChanlsmS and
Rollovers i ine injuri eventually preventing cervical spine injuries in vehicle
cervical spine injuries. 4. Even in a newer vehicle fleet, rollover risks for cervical spine } /P 5 P l
. - e : : : : FOlIOVETrsS.
" We sought to examine how injuries remained disproportionally high (Table 2).
I 1 " Human Body
Passenger vehicle crash fatalities different types of cervical SPINE 1 Models
injuries (vertebral and/or cord TABLES AND FIGURES |
ini th diff g H‘Z?ff&ﬁi.@f’p sfi;’f}f;i?;n I proverion
/_ Inj u r),) Val")’ Wi Irrerent Table . CISS (2017-2022) and NASS-CDS (2005-2015) proportions and relative risks between rollovers and non- Epidemiology SYIEES
- rollovers for all exposed occupants (and subgroups) separated by Injury Group (VI: vertebral injury, Cl: cord injury).
3 O% occu Pant- related fa.CtO 'S In Table summarizes the proportion and the relative risk (95th percentile confidence interval) of each injury type. Cada\{eric
Rollovers I’O”OVG rs and to compare th ese CISS (2017-2022) NASS-CDS (2005-2015) Studies
Injury Group \4 Cl All-Injuries Vi Cl All-Injuries
| with non-rollovers.
N All Occupants 655 (2.18-19.71) 3.04 (0.64- 1441) 636 (221-1833) 516 (3.44-774)  3.75(1.82-7.74) 5.00 (3.46 - 7.23) NHTSA
\/1
Females 1152 (2.64 - 50.31) .- 1062 (249-4527) 548 (237-12.65)  3.47 (1.48-8.13) 5.36 (2.38 - 12.07)
Males 275 (138-548) 456 (0.92-22.63) 3.12 (1.68-580) 501 (3.63-691)  3.47 (1.44 - 8.35) 478 (3.51 - 6.49)
M ETH O DS AN D MATE RIALS Belted 9.12 (2.32-3582) 240 (044-13.12) 858 (222-33.13) 382 (205-7.11) 461 (2.16 - 9.85) 3.83 (2.12 - 6.91)
Unbelted 223 (1.13-441) 294 (043-2006) 243 (1.25-474) 481 (220-1050) 449 (1.43-14.09)  4.72 (2.13 - 10.48)
NASS-CDS C:lSS#< Separated cases into occupants With: Ejected 117 (029 -473)* 071 (0.03-1522) 108 (0.26-440)* 070 (040 - 1.22)*  0.14 (0.03 - 0.64)*  0.66 (0.38 - I.13)*
2005-2015) (2017-2022 . o Not Ejected  6.45 (2.05-2026) 3.06 (0.63-1483) 629 (2.11-1879) 402 (241-671) 4.0l (2.02-7.95) 3.94 (2.45 - 6.33)
( ) ( ) |. Cervical Vertebral In juries (VI) Fatal 0.59 (0.17-201y% 027 (0.01-486) 057 (0.16-199* 083 (0.64- 1.09)¢ 023 (0.12- 0.47)*  0.69 (0.54 - 0.90)*
Not Fatal 749 (241-2323) 401 (0.82-19.59) 734 (247-21.81) 542 (343-857)  653(229-1858)  5.50 (3.55 - 8.52)

2. Cervical Spinal Cord Injuries (Cl)

* Significant difference (p<0.05) between the relative risks of the two subgroups (e.g., fatal vs not fatal)

3 A” Inj u ries. VI +C| (W|th - There were no instances of females in rollovers with spinal cord injury.
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We designed a novel experiment in which we simulate the yaw,
10 Reoa trip and first half roll of automotive rollovers with human
ey | subjects to better understand the neck posture and muscle
RR=1.11 activation prior to headfirst impacts that generate injuries seen
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