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Data attribution & disclaimer

NC DETECT is a statewide public health syndromic surveillance 

system, funded by the NC Division of Public Health (NC DPH) 

Federal Public Health Emergency Preparedness Grant and 

managed through collaboration between NC DPH and UNC-CH 

Department of Emergency Medicine’s Carolina Center for Health 

Informatics. The NC DETECT Data Oversight Committee does not 

take responsibility for the scientific validity or accuracy of 

methodology, results, statistical analyses, or conclusions presented.
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Background/Introduction



A note on “safety” data

• Crash and healthcare data are the opposite of “safety” 

data. The value of these data are to highlight locations, 

circumstances, environmental conditions, and 

populations that are associated with an elevated risk of 

morbidity and mortality. 

• These data should not be used to discourage walking, 

rolling, etc.
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What is data linkage/integration?

Definition: A process of combining information believed to be related to 

the same person (or place, family, event, etc.) from two or 

more separate data sources​.

Data linkage is one step in the process of data integration, which is the 

ongoing, systematic linkage of data sources for the purpose of improved 

research, program management, evaluation, and policy development.

-However-

These terms are often used interchangeably​.
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Data linkage versus integration
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Data linkage Data integration



Why link crash data with other data sources?

Most data sources are limited in scope; by linking multiple 

data sources, we create a much richer dataset that can then 

be used to answer important questions.

8



Hypothetical linked crash-hospital discharge record

Time of 

Crash

Person 

Type
KABCO

Non-

Motorist 

Location

Alc Test 

Status

Strikin

g 

Vehicle

20:00 Pedestrian

B-

Suspecte

d Minor 

Injury

Marked 

crosswalk 

at 

intersection

No test SUV

Crash variables

Name DOB
Zip 

Code

John 

Smith
1/9/1950 27705

Linkage 

variables

Diag 1 Diag 2 Diag 3 Transport Disposition Payment Charges

S02.101

Fracture 

of base 

of skull, 

right side

Y90.5 -

Blood 

alcohol 

level of 

100-119 

mg/100 

ml 

E11.9  

Type 2 

diabetes 

mellitus 

without 

complication

Ground

Ambulance

Discharged 

to skilled 

nursing 

facility

Medicare $95,000 

Health 

outcome 

variables

Internal injuries not 

visible to LEO BAC taken 

at hospital

Comorbidity – may 

complicate recovery

Mean US hospital charge for skull 

fracture (2010)1
Marin JR, Weaver MD, Mannix RC. Burden of USA hospitals charges for traumatic brain injury. 

Brain Inj 2017; 31(1): 24-31.
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NC Crash Injury Surveillance System (NC-CISS)
This presentation will also cover activities funded by CSCRS and SRTS



NC data linkage project timeline

2015-
2016

2016-
2017

2017-
2018

2018-
2019

2019-
2020

2020-
2021

2021-
2022

NC Governor’s Highway Safety Program-funded pilot and demonstration projects

NC-CISS 

(CDC)

Pedestrian Project 

(CSCRS) 

We are 

here
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MVC Injury Data Linkage Strategic Implementation
NC Crash Injury 

Surveillance System

SRTS



Data linkages
Emergency 

department 

data

(NC DETECT)

EMS data

North Carolina 

Trauma 

Registry

Hospital 

encounter 

data

(NCHA)

Death 

Certificate 

data

BCBS/ 

Medicaid 

Claims

(Sheps Center)
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Crash report 

data



Linkage method
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Why link/integrate crash & healthcare data (NHTSA)?

1. To facilitate collaborations across organizations;

2. To improve data quality across crash and health outcome data 

sources;

3. To support transportation safety decisions, programs, and 

policies;

4. To describe transportation safety problems;

5. And to educate decision-makers and the public about 

transportation safety.
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NC-CISS: Facilitating collaborations across 

organizations
Why link data?
1. To facilitate collaborations across organizations;

2. To improve data quality across crash and health outcome data sources;

3. To support transportation safety decisions, programs, and policies;

4. To describe transportation safety problems;

5. And to educate decision-makers and the public about transportation safety.



Collaborating across organizations
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• Diverse project team

– UNC HSRC, CCHI (UNC 

SOM), UNC IPRC, IVPB

(NC DPH)

• Stakeholder group

– Hold annual meetings with 

stakeholders representing 

~20 organizations

• NC MVC Injury Data 

Advisory group

– A group of 12-15 MVC

data experts & users
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NC-CISS: Improving data quality across crash 

and healthcare data sources
Why link data?
1. To facilitate collaborations across organizations;

2. To improve data quality across crash and health outcome data sources;

3. To support transportation safety decisions, programs, and policies;

4. To describe transportation safety problems;

5. And to educate decision-makers and the public about transportation safety.



MVC data sources identified and documented

1. Crash data (NC DMV)

2. EMS data (NC OEMS)

3. Emergency department data (NC DETECT) 

4. Hospital encounter data (NCHA)*

5. Hospital discharge data (SCHS) 

6. Hospital discharge data (UNC Sheps)

7. North Carolina Trauma Registry data (NCTR) 

8. BCBS/Medicaid claims data (UNC Sheps) 

9. Death registration data  (SCHS)

10. Medical examiners reports (OCME) 

11. Fatality Analysis Reporting System (NHTSA)

12. Highway Safety Information System (FHWA)

August 12, 2021

*Identified; not documented upon 

data owner’s request



Example: NC Trauma Registry

August 12, 2021

https://cchi.web.unc.edu/data-sources-for-

motor-vehicle-crash-injury-in-north-carolina/

https://cchi.web.unc.edu/data-sources-for-motor-vehicle-crash-injury-in-north-carolina/


NC Crash Reporting Information System (NC CRIS)

Members of project team have participated in interviews with HSRC, 

VHB, & NC DOT regarding potential changes to the crash form that 

may facilitate data integration and improve transportation safety data 

research.
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NC-CISS: Supporting transportation safety 

decisions, programs, and policies
Why link data?
1. To facilitate collaborations across organizations;

2. To improve data quality across crash and health outcome data sources;

3. To support transportation safety decisions, programs, and policies;

4. To describe transportation safety data problems;

5. And to educate decision-makers and the public about transportation safety.



NC Vision Zero

We are planning on working more closely with NC Vision Zero and 

Vision Zero communities to address their data needs (dependent on 

funding).
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NC-CISS: Describing transportation safety 

problems
Why link data?
1. To facilitate collaborations across organizations;

2. To improve data quality across crash and health outcome data sources;

3. To support transportation safety decisions, programs, and policies;

4. To describe transportation safety problems;

5. And to educate decision-makers and the public about transportation safety.



Not just linkage! Unlinked healthcare data also have value

Not everyone who is injured walking, rolling, driving, or riding has a 

crash report.

August 12, 2021

www.pedbikeimages.org /Reed Huegerich

http://www.pedbikeimages.org/


Comparison of crash and healthcare data
Number of reported pedestrian injuries in NC crash and ED visit data: CSCRS, 2010-2015
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Comparison of crash and healthcare data II
Percent difference in number of reported pedestrian injury-related crash & ED 

visits, by age group: CSCRS, 2010-2015
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Comparison of crash and healthcare data III
Number of reported bicyclist injuries in NC crash and ED visit data: CSCRS, 2010-2015
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Healthcare data 

timeliness

NC DETECT syndromic 

surveillance data were 

helpful in monitoring MVC-

injured related trends 

during the COVID-19 

pandemic

Kumfer W, Harmon K, Radwan R, Combs T, Ma C, 

Srinivasan R. New mobility trend insights in North

Carolina. Technical Brief No. 3. C19 Mobility and 

Health). C19 Mobility and Health, UNC Highway 

Safety Research Center. March 19, 2021. 

Accessed July 30, 2021. 

https://www.c19mobilityandhealth.unc.edu/docs/C1

9_TechBrief_03.pdf

Harmon KJ, Fliss MD, Marshall SW, Peticolas K, 

Proescholdbell SK, Waller AE The impact of the COVID-19 

pandemic on the utilization of emergency department 

services for the treatment of injuries. AJEM. 2021; 47: 

187–91. https://doi.org/10.1016/j.ajem.2021.04.019.

https://www.c19mobilityandhealth.unc.edu/docs/C19_TechBrief_03.pdf
https://doi.org/10.1016/j.ajem.2021.04.019


Returning to data integration…
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Does KABCO always provide an accurate assessment of 

injury severity? Not always.
NC pedestrians treated in the ED after a police-reported MVC: CSCRS, 2010-2015
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Police assigned injury 

severity (KABCO)

Serious or fatal 

injury (based 

on clinical 

assessment)

N (%)

Non-serious injury 

(based on clinical 

assessment) 

N (%)

K - Killed 206 (100%) 0 (0%)

A – Suspected serious injury 437 (89%) 53 (11%)

B – Suspected minor injury 1,431 (50%) 1,440 (50%)

C – Possible injury 488 (16%) 2,523 (84%)

O – No injury 20 (12%) 141 (88%)

Total 2,582 (38%) 4,157 (62%)

50% of “B” 

injuries were 

defined as 

“serious”

161 pedestrians 

classified as “Not 

injured” received 

medical treatment



But crash data at least captures deaths accurately? Right?
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https://cchi.web.unc.edu/wp-content/uploads/sites/2506/2021/03/NC-

CISS_Unlinked_Crash_DeathRev20210315.pdf

https://cchi.web.unc.edu/wp-content/uploads/sites/2506/2021/03/NC-CISS_Unlinked_Crash_DeathRev20210315.pdf


Pedestrian injury severity was highest for children and older adults
NC pedestrians treated in the ED after a police-reported MVC: CSCRS/SRTS, 2010-

2015
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A closer examination at child pedestrian crashes: Disparities
NC pedestrians (0-17) treated in the ED after a police-reported MVC: CSCRS/SRTS, 

2010-2015
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Medicaid, 
47%
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24%
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12%
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Frequency of child pedestrian injuries, by 
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15% of the NC population is covered by Medicaid



A closer examination at child pedestrian crashes: Location of injury*
NC pedestrians (0-17) treated in the ED after a police-reported MVC: CSCRS/SRTS, 2010-

2015
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TBI: 11%

Other

head/neck: 

31%

Spinal/Vertebral 

column: 5%

Torso: 20%

Hip/Upper leg: 

8%

Lower leg: 16%

• 11% of children were diagnosed 

with TBIs (as compared to 8% of 

adults).

• Among children with TBIs, 56% 

were admitted to the hospital (or 

died) (17% of all child 

pedestrians were admitted to 

the hospital)

*Patients may have more than one injury location.
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Integrated crash-healthcare data are still missing important 

historical, environmental, and contextual information.

• Therefore, you need more data, 
including:

– Sociodemographic data 

– Behavioral and observational data

– Exposure data

– Roadway data

– Pedestrian/bicycle crash 
infrastructure data

– Land use & environmental data

– Data on historical inequities (e.g., 
redlining)

– Crowd-sourced data De Marco A, Hunt H. Racial inequality, poverty and gentrification 

in Durham, North Carolina. UNC School of Law. 2018.  
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NC-CISS: Educating decision-makers & the 

public about transportation safety
Why link data?
1. To facilitate collaborations across organizations;

2. To improve data quality across crash and health outcome data sources;

3. To support transportation safety decisions, programs, and policies;

4. To describe transportation safety data problems;

5. And to educate decision-makers and the public about transportation safety.



NC-CISS Data Dashboard
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Coming Soon! September 30, 2021



We are posting our results online!
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16 Reports

8 Factsheets

9 Presentations/ 

Posters

http://cchi.web.unc.edu/transportation-health-data/
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Thank you! 

Questions?

Katie Harmon

Laura Sandt, PhD

sandt@hsrc.unc.edu

Katie Harmon, PhD

harmon@hsrc.unc.edu

mailto:sandt@hsrc.unc.edu
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