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Data Linkage

• UIS began work on linking statewide crash and hospital inpatient and 
ED records in 2019

• CDC funded initial project, transitioned to IDOT grant
• Participants:

• UIS Institute for Legal, Legislative, and Policy Studies
• IDOT Bureau of Safety Programs and Engineering
• IDPH Injury Prevention Program

• IDOT participated in NHTSA CODES data linkage program from 2006-
2014 – IL crash/hospital data successfully linked & methods recorded

• Large project of 20 states, a national center, additional resources



Data Linkage: Disparate Data

Crash Data Only
• KABCO injury

• Fatality
• Police account of injury severity

• Vehicle type
• Helmet, seatbelt, child restrain use
• Speed a factor?

• Some issues with this field

• Built environment variables
• Pedestrian/cyclist actions

Hospital Data Only
• Injury specifics (concussion et al.)
• Clinical severity level (AIS score)
• Hospital charges
• Discharge disposition

• Home, rehab/long term care, transfer to 
other facility, mortality

• Race and ethnicity
• Patient home zip code – very useful to 

study & target communities



Data Linkage: Methods

• Probabilistic (Fellegi-Sunter), commonly used when names absent
• Calculates the odds of matching by field (variable): birthday, age, gender, 

crash date, crash county, flag fields for injury and MV crash

• Imputation of missing links: addresses weak linkage variables
• Useful for Illinois data – no person names, ~10% of values missing DOB, 

dominant Cook County

• Developed by the NHTSA CODES project
• LinkSolv from Strategic Matching, Inc. (Mike McGlincy)



Data Linkage: Results

• Under CDC grant crash/hospital records for 2016-2018 were linked, 
with similar results from the 2008-2011 data



Study: Large Vehicles & Peds/Cycs (CDC grant)
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Light Vehicle Production Shares, Model Years 1975-2020

Car Car SUV Pickup Van Truck SUV

Injury Severity
Vehicle Type O C B A K % of all

Passenger Car 64.7% 64.7% 62.5% 58.6% 38.4% 62%
Pickup Truck 4.5% 5.1% 5.2% 7.0% 12.6% 5.6%

SUV 14.9% 14.2% 14.4% 15.1% 25.4% 14.7%
Van/Minivan 4.4% 5.6% 6.0% 6.0% 6.1% 5.8%

Top ages: 14 (2.7%) & 15 (2.8%)



Study: Large Vehicles & Peds/Cycs (CDC grant)

• Kids (<18) were 8 times more likely to be killed 
when struck by a SUV compared to kids struck by 
a passenger car

• SUVs were involved in ~40% childhood fatalities, but 
striking vehicle in just ~17 of childhood cases

• Adults (18-64) were 4 times more likely to be 
killed when struck by a pickup truck compared to 
adults struck by a passenger car

• Seniors (65+) were 3 times more likely to be killed 
when struck by a pickup truck compared to 
seniors struck by a passenger car

• Pickup trucks, SUVs, & vans made up 44% of 
fatalities but just 26% of ped/cyc crashes

Injury Severity Scale
Age Group Vehicle Type K A B C O Total

Under 18

Passenger Car Within Cars 0.20% 12.90% 55.70% 28.10% 3.10% 100%
Within 
Severity 18.80% 57.80% 61.90% 64.80% 60.90% 61.80%

Pickup Truck
Within 
Pickups 1.40% 19% 52% 24.50% 3.10% 100%
Within 
Severity 12.50% 8.40% 5.70% 5.60% 6% 6.10%

SUV Within SUVs 1.60% 14.30% 57.40% 23.60% 3.10% 100%
Within 
Severity 40.60% 17.50% 17.40% 14.90% 16.60% 16.90%

Van/Minivan Within Vans 1.40% 15.90% 55.10% 25.10% 2.50% 100%
Within 
Severity 12.50% 6.80% 5.80% 5.50% 4.60% 5.90%

18-64

Passenger Car Within Cars 1.20% 16.10% 50.40% 29.20% 3.10% 100%
Within 
Severity 36.90% 58.50% 62.70% 64.80% 65.50% 62.10%

Pickup Truck
Within 
Pickups 4.80% 21.80% 45.30% 25.20% 2.80% 100%
Within 
Severity 12.60% 7% 5% 4.90% 5.20% 5.50%

SUV Within SUVs 3.60% 18% 47.90% 27.90% 2.70% 100%
Within 
Severity 23.70% 14.60% 13.30% 13.80% 12.70% 13.90%

Van/Minivan Within Vans 2% 16.80% 52.10% 27.10% 2% 100%
Within 
Severity 5.50% 5.70% 6% 5.60% 3.90% 5.80%

65+

Passenger Car Within Cars 4.60% 22.40% 47.70% 23.90% 1.50% 100%
Within 
Severity 47.70% 60.80% 62.70% 63.70% 60.70% 61.60%

Pickup Truck
Within 
Pickups 13.20% 16.70% 43.90% 25.40% 0.90% 100%
Within 
Severity 13.50% 4.50% 5.70% 6.70% 3.60% 6.10%

SUV Within SUVs 9.80% 21.70% 45.80% 21% 1.70% 100%
Within 
Severity 26.10% 15% 15.30% 14.30% 17.90% 15.70%

Van/Minivan Within Vans 5.50% 27.60% 40.90% 23.60% 2.40% 100%
Within 
Severity 6.30% 8.20% 5.90% 6.90% 10.70% 6.80%



Study: Large Vehicles & Peds/Cycs (CDC grant)

• Blacks were overrepresented as pedestrian and cyclist crash victims
• Outside of Chicago: Blacks ~10% of population, but 23% of 

pedestrian/cyclist crash victims
• Within Chicago, about at parity: 29.6% Black and 31% of pedestrian 

and cyclist crash victims
• All Illinois: Black population of 14.2%, and 27% of pedestrian and 

cyclist crash victims



Study: Large Vehicles & Peds/Cycs (CDC grant)
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Study: Unreported Ped Crashes (CDC grant)

• Communities may miss out on mitigation funding/efforts if pedestrian 
crashes are not reported to police

• Does this happen in Illinois? If so, where and to whom?

• Following data linkage, study cases in hospital file coded (ICD-10) as a 
pedestrian struck by motor vehicle that did not match to crash report

• These victims sought medical treatment without calling police

• ~45% of those seeking treatment following being struck by a motor 
vehicle reported incident to police

•  Average discordance rate (unlinked cases) ~55%
• Not evenly distributed across communities



Study: Unreported Ped Crashes (CDC grant)



Study: Unreported Ped Crashes (CDC grant)
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Study: Opioids and MV Crashes (CDC grant)

• 1,217 motor vehicle crashes in which at least 1 driver was diagnosed 
at the hospital as positive for opioids

• 14% of those also had other substances present

0 5 10 15 20 25 30 35 40

None (0)

Possible Injury (C)

Nonincapacitating injury (B)

Incapacitating injury (A)

Fatal (K)

Percentage of Motor Vehicle CrashesKA
BC

O
 C

ra
sh

 In
ju

ry
 S

ev
er

ity
 S

co
re

Crash Injury Severity by Opioid Impairment
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Study: Carseat Usage (CDC grant)

Child 
Restraint 
Used

Child Restraint 
Not Used or 
Used 
Improperly

Average Charges $2,461 $11,092
Moderate or Higher Severity 
for Any Injury 2.5% 9.2%
Moderate or Higher Severity
Head Injury 0.6% 4.1%
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Planned Study: 2020 Motorists (IDOT grant)

• Link 2019 & 2020 crash and hospital files
• Illinois saw a 13% drop in VMT in 2020
• Did motorists suffer more severe crashes?
• Did fatalities increase?
• Who was involved?
• Which Illinois communities?

Courtesy: IDOT



Planned Study: 2020 Peds/Cycs (IDOT grant)

• Link 2019 & 2020 crash and hospital files
• That 13% drop in VMT should reduce ped/cyc crashes, did it?
• Did peds/cycs suffer more severe crashes?
• Did fatalities increase?
• Who was involved?
• Which Illinois communities?

Courtesy: IDOT



Planned Study: Impairment (IDOT grant)

• Continue to study relationship between opioids and crashes
• Legalization of cannabis as of  1/1/2020  any effect on MV crashes?
• Increase cases of impaired crashes

during pandemic?



Hedwa4@uis.edu
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