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NC DPH Data Attribution & Disclaimer
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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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Motor vehicle crashes are a significant source of injury
and fatality in North Carolina.

In 2018, crashes were the 2"d most common reason for
all injury-related deaths.

It was the most common reason for injury-related
deaths for those under 20 years of age.”

In 2012, 11.9% of all injury-related ED visits were due to
motor vehicle traffic crashes.**

*data from CDC WISOARS

** “NORTH CAROLINA EMERGENCY DEPARTMENT VISITS FOR MOTOR VEHICLE TRAFFIC CRASHES” factsheet from the NC Department of
Health and Human Services Injury and Violence Prevention Branch
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https://www.cdc.gov/injury/wisqars/fatal.html
https://ncdetect.org/files/2016/12/MVTCs_2012_ED_Data_Fact-Sheet_-5.7.2014.pdf

Research into the health outcomes of crashes is limited
due to data and organizational silos.
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Data linkage helps build a complete picture of crashes
and health outcomes.

*Describe the nature of crash injuries: health outcomes, costs, trends and risk
factors

=Support community groups and organizations

=Help support data-driven roadway safety interventions, policies and programs

A 4

An integrated statewide MVC injury surveillance system
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Project history
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Data Linkage Project Timeline

We are

here
2015- 2017- 2018- 2019- 2020-
4L 5016 A 20162017 40 o018 A 2019 A o020 A 2021

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

Pedestrian/Bicyclist
Project (CSCRS)

Funding from the CDC through the North Carolina
Department of Health and Human Services to establish the
North Carolina Crash Injury Surveillance System (NC-CISS)
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NC Crash Injury Surveillance
System (CDC)
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13 data sources were identified and documented.

Emergency
EMS data Department data .
Highway Safety (NC DETECT) Hospital
Information encounter data
System (NCHA)

Crash report data Hospital
FARS (DMV/ discharge data
HSRC) (SCHS)
Ped/Bike data
EMediFal Hospital
xaminer discharge data
reports (Sheps Center)
(OCME)
Death BCBS/ Medicaid
Claims

Certificate data (Sheps Center)
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4 demonstration linkage projects were completed.

Emergency
All funded I:).y the EMS data Department data .
North Carolina Highway Safety (NC DETECT) Hospital
Governor’s Highway Information encounter data
Safety Program System (NCHA)
(GHSP).
Crash report data Hospital
FARS (DMV/ discharge data
HSRC) (SCHS)
Ped/Bike data
Examines Hospitl
e discharge data
(OCME) (Sheps Center)

Death BCBS/ Medlcald
Cortif J Claims
ertificate data (Sheps Center)
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Current GHSP projects focus on cost and injury severity.

Emergency
EMS data Department data '
Highway Safety (NC DETECT) Hospital
Information encounter data
System (NCHA)

Crash report data Hospital
FARS (DMV/ discharge data
HSRC) (SCHYS)
Ped/Bike data
Medical .
Examiner Hospital
reports discharge data
(OCME) (Sheps Center)
Death BCBS/ Medicaid
Claims

Certificate data

(Sheps Center)
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A 2019-2020 project is examining 2010-2015 trends in pedestrian/

bicyclist crashes.
Emergency
EMS data Department data -
Funded by.the Highway Safety (NC DETECT) Hospital
Collaborative sHway
) Information encounter data
Sciences Center for Sust (NCHA)
Road Safety (CSCRS). ystem
Crash report data Hospital
FARS (DMV/ discharge data
HSRC) (SCHS)
Ped/Bike data
Medical :
Examiner Hospital
reports discharge data
(OCME) (Sheps Center)
Death BCBS/Medicaid North Carolina
, Claims Trauma
Certificate data .
(Sheps Center) Registry
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The CDC-funded system links 2018 crash data with death certificate and ED

data.
Emergency
EMS data Department data -
Highway Safety (NC DETECT) Hospital
Information encounter data
System (NCHA)

Crash report data Hospital
FARS (DMV/ discharge data
HSRC) (SCHYS)
Ped/Bike data
Medical .
Examiner | Hospital
reports discharge data
(OCME) (Sheps Center)
BCBS/Medicaid | | TYOrth Carolina
Death . Trauma
Certificate data Lairng Reoistr
(Sheps Center) SISty
(NCTR)
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Linking the Data
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We found different strengths in the different linkage
methodologies.

Linkage Description Process Quality of Quantity Speed Low
methods transparency/ | matches of resource

explainability matches needs

Hierarchical Matching up shared linkage
deterministic variables in different patterns
linkage

Recursive Calculating the ‘distance’
partitioning  between linkage variables
trees

Probabilistic  Calculating the likelihood of
linkage records matching based on
variable frequency

Hand review Verifying and matching up
records through individual
review
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We focused on creating a deterministic linkage with
comparable results to established methods.

Demo
Analyses

Descriptive
Statistics

Final Linked
Datasets

Harmonize
linkage fields

¢ / Accuracy
Na | LNk Measures
Datal LinkSolv

Selective
Hand Review

Iterate & =

Improve

Diagram by Mike Fliss, PhD, MPS, MSW
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Our linkage results were comparable to other

methodologies. (n=1,375 crash/death; n=83,429 crash/ED visit data)
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Data Linkage Project Results: Pedestrians

SELECTED RESULTS FROM OUR GHSP, CSCRS, AND NC-CISS
PROJECTS
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Most pedestrians treated in NC EDs did not have private
insurance as the expected payor.

*Other forms of payment include
workers’ compensation, no charge,
other forms of government payment,
and other types of payment.

CSCRS-funded project ‘Using integrated data to examine characteristics related to pedestrian and
bicyclist injuries’ (N=6,923 crash and ED visit linked records from 2010-2015)
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There are more ED visits for pedestrians than indicated in crash
data, suggesting many pedestrian crashes do not get a crash report.
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Certain populations are less
likely to have a crash report.
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Difference in pedestrian crash/ED visit counts
CSCRS-funded project ‘Using integrated data to examine characteristics related to pedestrian and

bicyclist injuries’ (N=14,264 [Crash Report], N =19,599 [ED]from 2010-2015)
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More than half of pedestrians sustained serious™® or fatal
injuries when vehicles were traveling over 30 MPH.

100%
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*Based on NTSB definition: https://www.ntsb.oov/Documents/6120 Tweb Reader.pdt.

CSCRS-funded project ‘Using integrated data to examine characteristics related to pedestrian and
bicyclist injuries’ (N=6,923 linked crash and NC DETECT ED records from 2010-2015)
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https://www.ntsb.gov/Documents/6120_1web_Reader.pdf

Serious injury indicators were found for pedestrians
with law enforcement-reported minor injuries.

Percent of pedestrians
0 10 20 30 40 50 60 70 80 90 100
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e N 57
ekl =0
25 = Admitted or died in the hospital*

B - Minor injury “_113
B Diagnosed with a traumatic brain

C - Possible injury ;|35 Injury™*

O - No injury ﬁ 4

46

severity

Law enforcement-designated injury

Not indicated

O O

GHSP-funded project linking 2017 crash/North Carolina Healthcare Association hospital encounter data
*n=616; 370 hospital encounter records were excluded from analysis due to disposition codes which could not be mapped
**N=810
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We are posting our results online!
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North Carolina Data Integration
for Motor Vehicle Crash Injury
Research: The Long Road Ahead

Background

Motor vehicle crashes (MVCs) are one of the leading
causes of fatal and nonfatal injuries. 1,450° peaple

were killed and 130,137" people were non-fatally

injured in North Carolina MVCs in 2016.

The NC Traffic Records Coordinating Committee
(TRCC) has an interest in a statewide MVC injury
surveillance system. The ability to integrate

safety information from a variety of sources has

the potential to improve safety outcome analysis
and inform policy and safety programs.

TABLE 2. Resils with D
Project /

Pilot Project NCDMV
Describe and integrate three data sources:  JNES
crash report EMS and ED for Wake County NG [SEIES

Katherine J. Harmon, PhD

U

NC Highw Research Center

Katherine Peticolas, PMP, MPS
Anna E. Waller, ScD

U

Data Sources

HQ;'M Hospital | US“€ | patient Deta

NC Carolina Center for Health Informatics

Linkage Fields Used

&7 9

Results
of Linkage
(% Matched)

Timing Location

Demonstration Project | NCDMV
Describe & integrate pedestrian & bicycle  [isgSY
involved MVCs using two sources: report
EMS and crash report data data

event reports available in NC DETECT

Methods

First, we performed a pilot project linking all
NC Division of Motor Vehicles (NC DMV) crash
repart data with Emergency Medical Services
(EMS) and NC DETECT emergency department
(ED) visit data in Wake County, NC.

Next, we identified and interviewed NC MVC

EMS data ED visit datain Date of birth | Crash date/time +- I\IL;%:E‘h\'“}%J
fom | (DOB) (same) + | 30 min. (EMS), Crash e sepaeil
Wake EMS sex(same) | dateftime +2 hrs (ED) . o e
1o ED visit data (18%)
ES data DOB: 2 of 3 date Patient county of
from ¢ elements: day, |  Crashdateftime | residence (same) ECrashto
BMSPIC month, or year +-3 hours ORdestination |  EMSdata (14%)
} +5ex (same) Tospital (same)
ED visit data in )
NCDETECT+ m EDarrival datetime 4Traumatr |
data fromalevel (same) (41 hour) EDvisitdatal ar
1 trauma center
Recommendations Conclusion
Pilot Project NC contains many health outcome data sour..

1

9

3

Add a yes/no variable to DMV crash reports to
indicate if EMS responded to the scene.

. Include a unique personal identifier on all
MVC injury data sources.

. Improve capture of transport mode in ED visit data.

that are suitable for infegration with NC DMV
crash data. These health outcome data somr —
provide 2 more detailed characterization of b<
injuries as compared to the crash report data.

Finding appropriate fields for linkage (and

http://cchi.web.unc.edu/transportation-health-data/
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Next steps
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Crash-Health Data Integration 1n NC: 2020-2021
GHSP-funded work:

Establish a Motor Vehicle Crash and Health Data Advisory Group
Develop a public facing, interactive Web-based dashboard

CDC-funded work:

Analyze linked data from year 1 to assess health outcomes, risk and protective
factors, and/or evaluations of data linkage activities

Disseminate findings through reports and other products
Take steps to add additional years of data
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Thank You!

KATHY PETICOLAS (PROGRAM MANAGER — NC-CISS): KATHY PETICOLAS@MED.UNC.EDU
ANNA WALLER (PI): ANNA WALLER@MED.UNC.EDU

KATIE HARMON (CO-PI/INVESTIGATOR): HARMON@HSRC.UNC.EDU
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