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Introduction: We examined the accuracy of research participant characterizations of motor vehicle
collisions (MVC).

Methods: We conducted an emergency department-based prospective study of adults presenting for
care after experiencing an MVC. Study participants completed a structured clinical interview that
assessed the number of lanes of the road where the collision took place, vehicle type, road condition,
speed limit, seat belt use, airbag deployment, vehicle damage, time of collision, and use of ambulance
transportation. Study participant data were then compared with information recorded by Michigan State
Police at the scene of the MVC. Agreement between research participant reports and police-reported
data were assessed by using percentage agreement and « coefficients for categorical variables and
correlation coefficients for continuous variables.

Results: There were 97 study participants for whom emergency department interviews and Michigan
State Police Report information were available. Percentage agreement was 51% for number of lanes,
76% for car drivability, 88% for road condition, 91% for vehicle type, 92% for seat belt use, 94% for
airbag deployment, 96% for speed limit, 97% for transportation by ambulance, and 99% for vehicle seat
position. k values were 0.32 for seat belt use, 0.34 for number of lanes, 0.73 for vehicle type, 0.76 for
speed limit, 0.77 for road condition, 0.87 for airbag deployment, 0.90 for vehicle seat position, and 0.94
for transport by ambulance. Correlation coefficients were 0.95 for the time of the collision, and 0.58 for
extent of damage to the vehicle. Most discrepancies between patients and police about extent of
vehicle damage occurred for cases in which the patient reported moderate or severe damage but the
police reported only slight damage.

Conclusion: For most MVC characteristics, information reported by research participants was
consistent with police-reported data. Agreement was moderate or high for characteristics of greatest
relevance to injury biomechanics. These results suggest that research participant report is an
acceptable source of collision information. [West J Emerg Med. 2012;13(4):329-334.]
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INTRODUCTION

More than 4 million people present to the United States’
emergency departments (ED) annually for evaluation after
motor vehicle collision (MVC).! More than 90% of these
patients do not experience any initial life-threatening injury and
are discharged from the ED after MVC.? However, North
American studies indicate that 10% to 20% of these individuals
without life-threatening injury nonetheless develop chronic
symptoms such as persistent pain, posttraumatic stress disorder,
and depressive symptoms.”® These post-MVC outcomes cause
substantial disability and are a significant public health
problem in the United States and other industrialized
countries.*’

Collision characteristics provide useful information to
medical providers in judging the potential for severe injury.®’
Additionally, collision characteristics are essential information
for studies that examine the epidemiology of long-term
outcomes of MVC because they allow researchers to
understand and adjust for variability in crash characteristics.
Previously conducted research assessing the reliability of ED,
emergency medical services, and police records compared to an
in-depth crash investigation found that these data sources had
fair to moderate agreement.'® However, no studies have
assessed the accuracy of collision information collected
prospectively from study participants in a research setting. The
objective of this study was to assess the accuracy of collision
information reported by ED patients enrolled as research
participants by comparing their descriptions of the collisions to
information recorded by police at the scene of the collisions.

METHODS
Study Design and Setting

This study was conducted as part of a prospective
observational study of patients evaluated after MVC at 3 EDs in
the state of Michigan (William Beaumont Hospital at Royal
Oak; St Joseph Mercy Hospital at Ann Arbor; and Spectrum
Health/Butterworth Hospital at Grand Rapids). William
Beaumont Hospital Royal Oak is a 1,061-bed community
teaching hospital and Level I trauma center with an annual
census of 118,000 ED visits. St Joseph Mercy Hospital is a
529-bed community teaching hospital and Level II trauma
center with an annual census of 83,635 ED visits. Spectrum
Health/Butterworth Hospital is a 731-bed community teaching
hospital and Level I trauma center with an annual census of
more than 120,000 ED visits. Data were collected between
October 2004 and March 2007. At each study site, all patients
who presented to the ED for care at times when research
assistants were working were screened, and all eligible patients
were approached for inclusion. Owing to limited availability of
research assistants for this study, the recruitment method
resulted in a convenience sample. ED study sites participating
in the study received approval from their local institutional
review boards, and all study participants gave written informed
consent.

Selection of Participants

Patients were eligible for the study if they were 18 years of
age or older, alert and oriented, English speaking, and
presented to the ED for evaluation of injuries incurred during
an MVC that had occurred within the past 24 hours. Patients
were excluded if they were judged to be clinically unstable, had
potentially life-threatening or severe injuries, had long bone or
spinal fractures, were pregnant, or were admitted to the
hospital. Patients who were intoxicated were excluded only if
they were not alert and oriented. Patients were eligible if they
came to the ED via ambulance or if they came via private
transportation.

Data Collection

Following patient consent, a structured clinical interview
was used to collect data regarding MVC characteristics.
Research assistants were trained in data collection and used a
standard data collection template. During the data collection,
meetings were held with research assistants on a monthly basis
to answer questions and review eligibility criteria and interview
questions. Demographic information, patient injury
characteristics, and ED discharge diagnoses were extracted
from the medical record by using another standard data
collection template with explicit definitions of all variables.
Research assistants were also trained in data extraction, and
data extraction was completed for each patient within 1 week of
the ED visit.

Collision characteristics reported by police were obtained
via the Michigan State Police collision report database (UD-10
Traffic Crash Report), a publicly available online dataset.
Traffic Crash Reports were linked by patient name, birthday,
and date of collision to study participant ED interview results.
Traffic Crash Report data were abstracted by trained research
assistants who were blinded to results of study participant
interviews. Traffic Crash Report data are completed by police
officers at the scene of the MVC. All police officers are trained
in the accurate collection of data using the UD-10 Traffic Crash
Report and have demonstrated proficiency in completing this
form.

Measures

Collision characteristics assessed during the ED interview
included responses for number of lanes on the road, patient’s
vehicle type, road conditions, speed limit, seat belt use, airbag
deployment, seat position of the patient, extent of damage to the
vehicle (0—4 numeric rating scale), method of patient transport
to the ED, and time of collision. Patient-reported information
about seat belt included options for use of a shoulder and lap
belt or just a shoulder belt or just a lap belt. These results are
reported separately, but for comparison with police reports, any
seat belt use was regarded as using a seat belt. Patient injury
information and discharge diagnoses were used to determine
the patient’s highest abbreviated injury scale (AIS) score. In this
study, the highest AIS score was defined as the highest AIS
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score for any of the 6 body regions. The AIS was coded by a
research nurse with both trauma care and AIS scoring
experience.

Traffic Crash Report data included number of road lanes at
the location where the collision occurred, type of vehicle, road
conditions, speed limit, seat belt use, airbag deployment, extent
of damage to the vehicle (0—7 numeric rating scale), whether
the patient was transported to the ED via ambulance, and time
of collision. In the police report, no distinction was made
between which part of the seat belt was used; the report simply
stated whether the patient was or was not using a seat belt.

Data Analysis

Descriptive statistics are reported as mean and standard
deviation for continuous variables and frequency and
proportion for categorical variables. Accuracy of research
participant responses was assessed by evaluating agreement
between participant responses and police report data.
Agreement was assessed with percentage agreement and «
coefficients for categorical response items. Strength of
agreement for K was assessed as follows: poor (<0), slight (0—
0.2), fair (0.2-0.4), moderate (0.4-0.6), substantial (0.6-0.8),
and almost perfect (0.8-1.0)."" A contingency table is used to
provide additional information for seat belt use, for which there
was a discrepancy between the « statistic and the percentage
agreement. Agreement was assessed with the Pearson product
moment correlation for interval and continuous variables.
Statistical analyses were performed by using SAS 9.2 software
(SAS Institute, Cary, North Carolina). A sample size analysis
was not performed, as this was part of an exploratory study.

RESULTS

Interviews were conducted with 156 patients during a 30-
month period of data collection. Of these, there were 97
patients for whom police reports regarding the crash were
obtained, and these patients formed the study sample.
Demographic characteristics of study participants are shown in
Table 1. Most study participants were diagnosed with
musculoskeletal strain only; fewer than 10% had fractures or
minor lacerations. All study participants had a maximum AIS
score of 2 or less. Collision characteristics reported via study
participant report and police report are shown in Table 2. These
results are intended to provide information about the frequency
of outcomes. Because they do not include information about
agreement or disagreement for individual cases, the numbers in
Table 2 are not intended as evidence of agreement. Most
participants reported traveling on roads with 2 or more lanes in
dry weather. Most reported being drivers and using seat belts.
Of the 93 patients who reported using a seat belt, 1 reported
using just a lap belt and 1 reported using just a shoulder belt.
The remaining 91 patients reported using both a lap and a
shoulder belt. About a third of participants reported airbag
deployment and around half came to the ED via ambulance
transport.

Table 1. Demographic characteristics of participants (n = 97).

Characteristic
Age, mean (SD) 42 (17)
Female gender, n (%) 62 (64)
Education, n (%)
High school 20 (21)
Some college 38 (39)
College graduate 18 (19)
Postgraduate degree 11 (11)
Other/missing 10 (10)
Primary employment, n (%)
Work full time 47 (48)
Work part time 21 (22)
No work outside the home 13 (13)
Student 7(7)
Disabled 8 (8)
Missing 1(1)
Annual income, n (%), $
Below 20,000 40 (41)
20,000 to 30,000 9(9)
30,000 to 50,000 17 (18)
50,000 to 75,000 11 (11)
>75,000 per year 19 (20)
Other/refused 1(1)
Marital status, n (%)
Married or living with partner 51 (53)
Single 28 (29)
Separated/divorced/widowed 18 (18)
Injury type, n (%)
Musculoskeletal strain only 84 (87)
Fracture 7(7)
Minor laceration 7(7)
AIS*, highest score (SD)
AIS 1 (minor injury) 85 (88)
AIS 2 (moderate injury) 11 (11)
Missing 1(1)

SD, standard deviation; AIS, abbreviated injury scale.
* The abbreviated injury scale is a score from 0 to 6 applied to 6
body regions that assesses trauma severity.

Percentage agreement between study participant and
police ratings of MVC characteristics was generally excellent
(Table 3). Agreement was greater than 95% for speed limit,
ambulance transport, and position in vehicle, and greater than
90% for vehicle type, seat belt use, and airbags deployed. Only
2 characteristics had agreement below 90%: number of lanes
(51%) and road condition (88%).

Reliability assessment using k coefficients also indicated
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Table 2. Collision characteristics as reported by patients and police
(n=97).

Table 3. Measures of agreement between patient and police report
characterization of motor vehicle collisions (n = 97).

Patient Police Characteristic Percentage
Characteristic report report (categorical) agreement k (95% ClI)
No. of lanes, mean (SD) 3.5(1.3) 4.3 (1.7) No. of lanes 51 0.34 (0.21-0.47)
Vehicle type, n (%) Vehicle type 91 0.73 (0.56-0.86)
Passenger car, SUV, or station wagon 79 (82) 75 (77) Road condition 88 0.77 (0.64-0.90)
Van or motor home 10 (10) 10 (10) Speed limit 96 0.76 (0.67-0.84)
Pickup truck or small truck 7(7) 9(9) Seat belt use 92 0.32 (—0.18-0.81)
Other 1(1) 3 (3) Airbags deployed 94 0.87 (0.77-0.97)
Road condition, n (%) Vehicle seat position 99 0.90 (0.72-1.09)
Dry 72 (74) 64 (66) Transported by ambulance 97 0.94 (0.87-1.01)
Wet 20 (21) 23 (24) Characteristic (continuous) Correlation coefficient
lcy 3(3) 2(2) Time of collision 0.95
Snowy 2(2) 2(2) Extent of damage 0.58
Other/unknown 0 (0) 6 (6)
Speed limit, mean (SD) 441 (12.6) 44.3 (12.0) ClI, confidence interval.
Seat belt use, n (%)
Yes 93 (96) 93(96)  put moderate (0.58) for the extent of damage to the vehicle.
No 4 (4) 4 (4) Most of the discrepancies between patient and police reports of
Airbag deployment, n (%) the extent of vehicle damage were cases in which the patient
Yes 30 (31) 33 (34) described the accident as severe but the police did not.
No 67 (69) 64 (66) Specifically, among 64 cases for which the police reported the
Collision characteristics, n (%) extent of vehicle damage as moderate or heavy (3 or more on
Driver seat position 91 (94) 92 (95) the police scale), there were only 2 patients (3 %) who reported
Other seat position 6 (6) 5 (5) the extent of damage as mlld (2 or less on patient scale). In
contrast, among 35 cases in which the police reported the extent
Transported by ambulance, n (%) . p
of damage as slight or none (2 or less on the police scale), 16
Yes 56 (58) 53 (55) patients (46%) reported the extent of damage to be moderate or
No 41 (42) 44 (45) severe (3 or more on patient scale). K and correlation
Time of collision, n (%) coefficients for patient versus police reports were similar
8 AM—12 Pm 39 (40.2) 33(34.0) Dbetween the subsets of patients brought to the ED by ambulance
12 PM—4 PM 30(30.9) 24 (24.7) and those who came by private transportation.
4 Py-8 PM 12 (12.4) 20 (20.6)
8 P12 v 361 4@ DIS?)UrS rSeIsO ﬁls demonstrate that patient-reported
ur resu -
12 =4 A 3@3.1) >(5-2) characterizations of an MVC are Eccurate f!z)r most of the
4 Av—8 Aw 10 (10.3) 11 (11.3)

SD, standard deviation; SUV, sport utility vehicle.

substantial agreement (0.61-0.80) or almost perfect agreement
(0.81-1.0) for most items (Table 3). k values indicated almost
perfect agreement for airbag deployment, position in vehicle,
and ambulance transport. Substantial agreement was present
for vehicle type, road condition, and speed limit. K values
indicated only fair agreement for number of lanes and seat belt
use. There were no cases in which both the patient and the
police reported that the patient was not wearing a seat belt
(Table 4).

Correlation was almost perfect (0.95) for time of collision

characteristics commonly used in MV C-related research
studies and support the use of patient-reported MVC
information in the conduct of research studies. The high
percentage agreement and K coefficients for most of the
variables suggest that study participant report is an accurate

Table 4. Contingency table for agreement between patient and
police reports on seat belt use (n =97).

Traffic Crash Report

Seat belt use No Yes
Study participant report No 0 4
Yes 4 89
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source of MVC information for the following characteristics:
vehicle type, road condition, speed limit on the road where the
collision took place, airbag deployment, time of collision, and
transport by ambulance. Percentage agreement and «
coefficients were less than substantial for the number of lanes.
Correlation was also only moderate for extent of damage to the
vehicle. Specifically, if we consider the police report as the
reference standard, patients tended to overreport accident
severity. While patients very rarely described a moderate or
severely damaged vehicle as mildly damaged, almost half of
patients called a mildly damaged vehicle moderate or severely
damaged. It is perhaps not surprising that patients might
overreport the severity of vehicle damage, and these results
suggest that some caution should be used in interpreting this
variable when obtained from patients.

Percentage agreement for airbag deployment (94%), seat
belt use (92%), and seat position (99%) from our study is
similar to that from previous studies comparing the agreement
between the ED medical records and in-depth crash investigator
reports.'*'* Our results extend these findings to ED patients
who are providing information as research participants.

Accuracy of data collected was assessed by using both
percentage agreement and k coefficients, because each
method has its benefits and limitations. Percentage agreement
may not be informative about agreement occurring by chance.
In contrast, x adjusts for the influence of chance, but
underestimates agreement when the frequency of an event is
either very common or very rare."* The low « for seat belt use
(kx=10.37), despite a high percentage agreement (92%), is in
part a reflection of the limitation of the « statistic for
conditions in which the outcome is either very rare or very
common. In this case, using either source of information,
almost all patients reported using their seat belt. Given the
high percentage agreement, we feel that a patient reporting
use of a seat belt remains useful information despite the low K
coefficients for this variable.'* A previous study found that
police overreported the use of seat belts compared to hospital
records of patient seat belt use.'” Our data do not reproduce
this finding.

LIMITATIONS

We studied only alert and oriented adult patients involved
in MVC not resulting in significant injury but for whom a
police crash report was available. It is possible that the accuracy
of information obtained from other patient groups such as
minors, heavily intoxicated patients, individuals experiencing
very minor MVCs not resulting in police reports, or those
experiencing life-threatening injuries would differ from the
results reported here. Although our analyses compare patient
and police reports without identification of a reference
standard, in order to draw conclusions about the accuracy of
patient reports it is necessary to assume that the police report
provides a correct characterization of the MVC. We think this is
a reasonable assumption because a previous study comparing

ED, emergency medical services, and police reports found that
police reports were the most accurate of the 3 sources of
information in describing characteristics of MVCs when
compared to a crash investigator’s report.'® Additionally, we
would not expect that police reports would be exposed to the
potential biases associated with litigation, insurance
compensation, and post-MVC distress that may affect patient
reporting. However, police reports may be inaccurate for some
characteristics because the information may not be readily
apparent when the police officer arrivers (eg, seat belt use), and
this is a limitation of the study.

CONCLUSION

In our sample, most crash characteristics obtained from ED
patients participating in a research study agreed closely with
information obtained from police reports. These results extend
findings from earlier studies comparing ED medical records
with crash investigator reports and support the use of
information obtained from patients during research interviews
as accurate descriptors of MVCs.
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