


Appendix A: Injury categorizations
Table A1: Injury classifications for descriptive injury distributions (AIS2+ unless otherwise noted, all based on AIS 1998 definitions).
	Group Label 
	General description
	Other notes

	Other head (post
resuscitation)

	Post-resuscitation status in terms of consciousness, awareness and alertness; incorporates GCS
	These are antiquated codes, unique to NASS-CDS and won’t be found in the present AIS coding manual

	Head and face nerves

	Lacerations, contusions and avulsions to head and face, nerves, and carotid artery
	Includes eye, nose, mouth; Nerve examples: facial,
olfactory, oculomotor, etc. (eye, nose, mouth)

	Basilar skull fractures

	Basilar skull fractures

	Ranges from simple to complex, with and without CSF leak

	Vault skull fractures

	Vault skull fractures and fractures to the skull that are not further specified (NFS)

	Ranges from simple to complex, with and without CSF leak

	Brain injuries, severe

	AIS 4+ injuries to all brain regions (e.g., cerebrum, brain stem, etc.)
	Also includes DAI

	Brain injuries, 
moderate

	AIS 2-3 injuries to all brain regions (e.g., cerebrum, brain stem, etc.)
	Examples: cerebrum contusion, hematoma, hemorrhage

	Concussion

	AIS codes for cerebral concussion or unconsciousness with neurological deficit
	

	Facial fractures 

	Mandible, orbit, maxilla type fractures
	Includes TMJ dislocation

	Neck, non-cervical

	Tissues, vasculature and internal organs of the neck
	Includes hyoid bone fracture; 
Excludes C-spine injuries

	Thorax skeletal

	Injuries (fracture) to the rib cage and sternum 
	

	Thorax organ, tissues

	Tissues, vasculature and internal organs of the thoracic region
	e.g., contusions or lacerations of the lung, heart, aorta, etc.

	Abdomen tissue, vein, artery (includes
retroperitoneum)
	Non-organs of the abdomen, but may have significant blood loss
	Laceration, hemorrhage of
various veins, artery (e.g., iliac)

	Abdomen organs 

	Organs of the abdomen and non-structural pelvic contents
	bladder, colon, jejunum-ileum, kidney, liver, mesentery, 
pancreas, rectum, spleen,
duodenum, gallbladder, 
stomach, ureter

	C-spine

	Cervical spine
	Mostly fractures, contusions and lacerations with or without cord involvement

	T-spine

	Thoracic spine
	Mostly fractures, contusions and lacerations with or without cord involvement

	L-spine

	Lumbar spine
	Mostly fractures, contusions and lacerations with or without cord involvement

	Upper extremity 
tissues
	Non-bony tissues and vasculature of the upper extremity
	Lacerations, amputations,
compartment syndrome, 

	Shoulder

	“Shoulder complex” consist of the shoulder, clavicle, scapula and acromion 
	

	Arm/Forearm
	Humerus, ulna and radius
	

	Hand/wrist

	Carpus, metacarpus
	

	Pelvis/hip
	Pelvic ring, acetabulum, hip joint
Proximal femur fractures
	

	Thigh
	Femur shaft fractures
	

	Knee complex 

	Distal femur, patella, proximal tibia/fibula
	

	Leg
	Tibia and fibula, shaft and distal
	

	Ankle/foot

	Malleoli, ankle joint, calcaneus, talus, tarsals and metatarsals, Achilles, etc.
	

	Lower extremity 
tissues 
	Lacerations, tendons, nerves, degloving, etc. 
	Includes amputations, crush

	Burns
	2nd and 3rd degree burns
	





Table A2: Injury classifications for regression analyses (AIS2+ unless otherwise noted, all based on AIS 1998 definitions).
	Group Label 
	General description
	Other notes

	Skull
	Basilar skull fractures; Vault skull fractures and fractures to the skull that are not further specified (NFS)

	

	Moderate Brain 
	AIS 2-3 injuries to all brain regions (e.g., cerebrum, brain stem, etc.)
	Includes cerebral artery and concussion codes, as well as brain codes 


	Severe Brain 
	AIS 4+ injuries to all brain regions (e.g., cerebrum, brain stem, etc.)
	

	C-spine
	Cervical body bony fractures and ligamentous injuries. No spinal cord injury codes. 
	

	Abdomen
	Abdominal organ injuries
	

	Knee-thigh-hip (KTH)
	 Pelvis, knee, and femur shaft
	Combination of pelvis, thigh, and knee injuries from Table A1

	Knee complex
	Distal femur, patella, proximal tibia/fibula
	Knee injury classification from Table A1

	Leg
	Tibia and fibula, shaft and distal
	Leg injury classification from Table A1

	Ankle
	Malleoli, ankle joint, calcaneus, talus, tarsals and metatarsals, Achilles, etc.
	Same ankle classification as Table A1, excluding tarsal/metatarsal and Achilles injuries

	Lower extremity (LEx)
	Any AIS2+ pelvis or lower extremity injury  
	Includes combination of all codes listed above (pelvis, KTH, leg, ankle), as well as foot and all other lower extremity codes

	Sternum
	Sternum fracture
	Single AIS code

	Rib fracture
	AIS2+ rib fracture injury
	

	Rib fracture 3+
	AIS3+ rib fracture injury
	






Appendix B: Occupant Demographics
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Figure B1: Age distribution of all occupants in the study population with median, weighted.
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Figure B2: Bar chart for the distribution of sexes within 10 year age groupings, for all occupants in the study population (left) and those with AIS 2+ injuries (right), weighted.


Appendix C: Injury Distributions, Counts, and Regression Models with Confidence Intervals
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[bookmark: _Ref481667782][bookmark: _Ref481667790]Figure C1: Weighted distribution of AIS 2+ injuries among all study occupants age 13+ (10-2 o’clock frontal collisions, belted occupants), stratified by age group. Injuries categorized according to the classification system of Table A1.






Table C1: Number of occupants with each injury outcome
	Model
	Frequency
	Weighted

	AIS 2+
	4,953
	812,454

	AIS 3+
	2,251
	191,992

	Skull fx
	135
	6,959

	Brain, Moderate
	1,119
	141,747

	Brain, Severe
	276
	15,533

	Brain, Moderate or Severe
	1,221
	150,088

	C-spine
	303
	29,808

	Abdomen
	552
	42,747

	LEx
	2,346
	362,084

	    KTH
	1,324
	181,547

	    Knee
	720
	143,688

	    Leg
	647
	49,805

	    Ankle
	787
	90,471

	Sternum
	396
	68,207

	Rib fx
	866
	96,791

	Rib fx AIS 3+
	534
	45,078


















Table C2: Logistic models – All Frontal Crashes – Imputed multivariate logistic regression model results (odds ratio, 95% CI) for various injury outcomes.
	Model
	Delta V (kph)
	Female
	Age (years)
	Height (cm)
	BMI (kg/m2)
	2009+ MY

	AIS 2+
	1.09
(1.08, 1.10)†
	2.42
(1.91, 3.05)†
	1.02
(1.02, 1.03)†
	1.00
(0.99, 1.02)
	1.05
(1.03, 1.07)†
	0.69
(0.48, 0.98)*

	AIS 3+
	1.11
(1.10, 1.13)†
	1.73
(1.32, 2.27)†
	1.04
(1.03, 1.05)†
	1.00
(0.98, 1.03)
	1.03
(1.01, 1.05)†
	0.45
(0.28, 0.71)†

	Skull fx
	1.07
(1.05, 1.09)†
	0.47
(0.23, 0.95)*
	1.01
(0.99, 1.02)
	1.01
(0.97, 1.06)
	1.01
(0.96, 1.07)
	0.37
(0.15, 0.93)*

	Brain, Moderate
	1.07
(1.06, 1.08)†
	1.76
(1.25, 2.49)*
	1.00
(1.00, 1.01)
	1.01
(0.99, 1.03)
	1.01
(0.99, 1.03)
	1.47
(0.82, 2.62)

	Brain, Severe
	1.07
(1.05, 1.10)†
	0.44
(0.18, 1.07)
	1.03
(1.02, 1.04)†
	0.98
(0.95, 1.01)
	1.03
(1.00, 1.05)*
	0.45
(0.19, 1.08)

	Brain, Any
	1.07
(1.06, 1.08)†
	1.60
(1.13, 2.25)*
	1.00
(1.00, 1.01)
	1.01
(0.99, 1.02)
	1.01
(0.99, 1.03)
	1.41
(0.79, 2.51)

	C-spine
	1.02
(1.01, 1.03)†
	1.99
(1.54, 2.57)†
	1.00
(0.99, 1.00)
	1.00
(0.98, 1.01)
	1.03
(1.00, 1.06)*
	0.70
(0.51, 0.96)*

	Abdomen
	1.06
(1.05, 1.08)†
	2.06
(1.52, 2.78)†
	1.01
(1.01, 1.02)†
	0.99
(0.97, 1.00)
	1.06
(1.05, 1.08)†
	0.71
(0.51, 0.99)*

	KTH
	1.08
(1.07, 1.09)†
	1.89
(1.12, 3.18)*
	1.00
(0.99, 1.02)
	0.99
(0.94, 1.04)
	1.07
(1.04, 1.10)†
	0.44
(0.26, 0.74)*

	Knee
	1.06
(1.05, 1.07)†
	1.79
(1.02, 3.13)*
	1.00
(0.98, 1.02)
	0.98
(0.92, 1.04)
	1.06
(1.04, 1.09)†
	0.36
(0.23, 0.56)†

	Leg
	1.09
(1.07, 1.11)†
	2.29
(1.48, 3.53)†
	1.03
(1.02, 1.03)†
	1.00
(0.98, 1.02)
	1.07
(1.04, 1.10)†
	0.65
(0.38, 1.09)

	Ankle
	1.08
(1.07, 1.09)†
	3.80
(2.26, 6.38)†
	1.01
(1.00, 1.02)†
	1.03
(1.00, 1.06)*
	1.08
(1.04, 1.13)†
	0.40
(0.26, 0.61)†

	LEx
	1.07
(1.06, 1.08)†
	3.05
(2.63, 3.54)†
	1.00
(1.00, 1.01)
	1.02
(1.01, 1.03)†
	1.06
(1.03, 1.08)†
	0.60
(0.42, 0.85)*

	Sternum
	1.08
(1.06, 1.10)†
	1.57
(0.79, 3.09)
	1.07
(1.04, 1.09)†
	1.01
(0.97, 1.06)
	0.98
(0.94, 1.02)
	1.03
(0.39, 2.72)

	Rib fx
	1.08
(1.07, 1.09)†
	1.56
(1.04, 2.36)*
	1.04
(1.03, 1.05)†
	0.98
(0.95, 1.02)
	1.01
(0.98, 1.04)
	0.49
(0.32, 0.76)*

	Rib fx 3+
	1.10
(1.08, 1.12)†
	2.14
(1.26, 3.64)*
	1.08
(1.07, 1.09)†
	1.00
(0.97, 1.04)
	1.04
(1.01, 1.07)*
	0.67
(0.33, 1.36)


* p < 0.05; † p < 0.001; N = 31,254 (weighted = 14,532,617); AIS 2+ unless otherwise noted; KTH = knee thigh hip; and  LEx = general lower extremity (encompassing KTH, leg, ankle, and all other lower extremity codes).  
[bookmark: _GoBack]
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Appendix A: Injury c ategorizations   Table   A1: Injury classifications for descriptive injury distributions   (AIS2+ unless otherwise noted, all based  on AIS 1998 definitions) .  

Group Label   General description  Other notes  

Other head (post   resuscitation)    Post - resuscitation status   in terms of  consciousness, awareness and alertness;  incorporates GCS  These are antiquated codes,  unique to NASS - CDS and won’t  be found in the present AIS  coding manual  

Head and face nerves    Lacerations, contusions and avulsions to  head and face, nerves,  and carotid artery  Includes eye, nose, mouth; Nerve  examples: facial,   olfactory, oculomotor, etc. (eye,  nose, mouth)  

Basilar skull fractures    Basilar skull fractures    Ranges from simple to complex,  with and without CSF leak  

Vault skull fractures    Vault s kull fractures and fractures to the  skull that are not further specified (NFS)    Ranges from simple to complex,  with and without CSF leak  

Brain injuries, severe    AIS 4+ injuries to all brain regions (e.g.,  cerebrum, brain stem, etc.)  Also includes DAI  

Brain injuries,    moderate    AIS 2 - 3 injuries to all brain regions (e.g.,  cerebrum, brain stem, etc.)  Examples: cerebrum contusion,  hematoma, hemorrhage  

Concussion    AIS codes for cerebral concussion   or   unconsciousness   with neurological deficit   

Facial fractures     Mandible, orbit, maxilla type fractures  Includes TMJ dislocation  

Neck, non - cervical    Tissues, vasculature and internal organs  of the neck  Includes hyoid bone fracture;    Excludes C - spine injuries  

Thorax skeletal    Injuries (fracture) to the rib cage and  sternum    

Thorax organ, tissues    Tissues, vasculature and internal organs  of the thoracic region  e.g., contusions or lacerations of  the lung, heart, aorta, etc.  

Abdomen tissue, vein,  artery (includes   retroperitoneum)  Non - organs of the abdomen, but may have  significant blood loss  Laceration, hemorrhage of   various veins, artery (e.g., iliac)  

Abdomen organs     Organs of the abdomen and non - structural  pelvic contents  bladder, colon, jejunum - ileum,  kidney, liver, mesentery,    pancreas, rectum, spleen,   duodenum, gallbladder,    stomach, ureter  

C - spine    Cervical spine  Mostly fractures, contusions and  lacerations with or without cord  involvement  

T - spine    Thoracic spine  Most ly fractures, contusions and  lacerations with or without cord  involvement  

L - spine    Lumbar spine  Mostly fractures, contusions and  lacerations with or without cord  involvement  

