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Abstract

Objectives: Both the National Vital Statistics System (NVSS) and the Fatality Analysis
Reporting System (FARS) can be used to examine motor vehicle crash (MVC) deaths. These 2
data systems operate independently, using different methods to collect and code information about
the type of vehicle (e.g., car, truck, bus) and road user (e.g., occupant, motorcyclist, pedestrian)
involved in an MVC. A substantial proportion of MVC deaths in NVSS are coded as “unspecified”
road user, which reduces the utility of the NVSS data for describing burden and identifying
prevention measures. This study aimed to describe characteristics of unspecified road user deaths
in NVSS to further our understanding of how these groups may be similar to occupant road user
deaths.

Methods: Using data from 1999 to 2015, we compared NVSS and FARS MVC death counts by
road user type, overall and by age group, gender, and year. In addition, we examined factors
associated with the categorization of an MV C death as unspecified road user such as state of
residence of decedent, type of medical death investigation system, and place of death.

Results: The number of MVC occupant deaths in NVSS was smaller than that in FARS in each
year and the number of unspecified road user deaths in NVSS was greater than that in FARS. The
sum of the number of occupant and unspecified road user deaths in NVSS, however, was
approximately equal to the number of FARS occupant deaths. Age group and gender distributions
were roughly equivalent for NVSS and FARS occupants and NVSS unspecified road users. Within
NVSS, the number of MVC deaths listed as unspecified road user varied across states and over
time. Other categories of road users (motorcyclists, pedal cyclists, and pedestrians) were consistent
when comparing NVSS and FARS.

Conclusions: Our findings suggest that the unspecified road user MVC deaths in NVSS look
similar to those of MVC occupants according to selected characteristics. Additional study is
needed to identify documentation and reporting challenges in individual states and over time and
to identify opportunities for improvement in the coding of road user type in NVSS.

CONTACT Karin A. Mack kmack@cdc.gov Division of Analysis, Research and Practice Integration, National Center for Injury
Prevention and Control, Centers for Disease Control & Prevention, 4770 Buford Hwy NE F62, Atlanta, GA 30341.
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Introduction

Motor vehicle crashes (MVCs) are a leading cause of death among those aged 1-54 years in
the United States Centers for Disease Control and Prevention [CDC] 2016). Though the
United States has made tremendous improvement in reducing MVC deaths in the 21st
century, with a 31% decrease in the MV C death rate per 100,000 people between 2000 and
2013, the United States still has the highest rate compared to 19 other high-income countries
(Sauber-Schatz et al. 2016). The number of MVC deaths was lowest in 2014 (32,744) but
has increased in recent years; in 2016, 37,461 people died from MV C-related injuries, a
5.6% increase from 2015 (35,485; NHTSA 2015).

Surveillance plays an important role in understanding the burden of a problem and
informing the implementation and development of appropriate and effective public health
interventions. In the United States, 2 national data systems provide data for monitoring
MVC deaths: the National Vital Statistics System (NVSS) and the National Highway Traffic
Safety Administration (NHTSA) Fatality Analysis Reporting System (FARS). NVSS,
coordinated and managed by the National Center for Health Statistics (NCHS), contains
information from death certificates filed in all 50 states and the District of Columbia (NCHS
2017). FARS, which has provided national data on fatal crashes since 1975, captures
detailed information on MV C deaths from a variety of sources, including death certificates,
but also reports from police, coroners/medical examiners, hospitals, and emergency medical
services. These 2 data systems operate independently, using different methods to collect and
code data.

In both systems, MV C deaths are categorized based on the type of road user (e.g., motor
vehicle [MV] occupant, motorcyclist, pedal cyclist [e.g., bicycle rider], or pedestrian)
involved. These categories are critical for building targeted prevention programs. Due to
differences in reporting and classification methodologies, however, the categorization of a
death by road user type varies between NVSS and FARS. For example, compared to FARS,
NVSS has a larger proportion of deaths categorized as “unspecified” road user. It is well
known that most MV C deaths in the United States are MV occupants (i.e., drivers or
passengers; Beck et al. 2007; NHTSA 2017). The NVSS data system has a lower count of
MV C occupant deaths than would be expected when compared to other sources. Therefore,
it may be that a majority of the unspecified road users are, in fact, MVVC occupant deaths.
This study seeks to describe the low count of MVC occupant deaths in NVSS. Further, it
explores the unspecified road user deaths in NVSS by first comparing death counts between
NVSS and FARS over a 17-year period. The study also examines the category of NVSS
unspecified road users in detail to ascertain characteristics of the decedents (e.g., age,
gender, state, location of death) and factors related to death investigation and certification
(e.g., autopsy status, state medical death investigation system) that might be associated with
the categorization of an MVC death to unspecified road user instead of to a specific road
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user type (MV occupant, motorcyclist, pedal cyclist [e.g., bicycle rider], or pedestrian).
Ascertaining the characteristics of the decedents and death investigation systems may
indicate ways to improve the quality and completeness of the information provided on death
certificates.

Data sources

Analyses

NVSS data for MV C deaths for 1999-2015 were accessed by using WISQARS (CDC,
National Center for Injury Prevention and Control 2017; age group, sex, and road user type)
and WONDER (CDC 2017; place of death, autopsy status, state of residence of decedent,
and road user type). FARS data for MVC deaths for 1999-2015 were accessed through data
tables on the FARS website (NHTSA n.d.). NVSS has used the /nternational Classification
of Diseases, 10th revision (ICD-10) since 1999 to classify causes of death and the full listing
of MV C-related codes is available (CDC, NCHS 2002). MVC deaths are identified and
categorized as to road user type based on the underlying cause of death (CDC, NCHS 2002;
Minino et al. 2006). NVSS road user types include MV occupant, motorcyclist, pedal
cyclist, pedestrian, and unspecified. FARS includes categories for MV occupant,
motorcyclist, pedal cyclist, pedestrian, and other/ unknown nonmotorist.

We compared the number of NVSS MVC deaths by road user type (MV occupant,
motorcyclist, pedal cyclist, pedestrian, unspecified) with FARS counts and calculated the
ratio of NVSS/FARS reported deaths. Frequency distributions by sex and age group are
presented for NVSS occupants, NVSS unspecified road users, and FARS occupants. Within
the NVSS data, to identify possible factors that might contribute to the assignment of an
NVSS MVC death to the unspecified road user category, we compared the ratio of NVSS
unspecified to NVSS occupant deaths by autopsy status (whether or not one was performed;
available only from 2003 to 2015), place of death (at home; at a medical facility [medical
facility—inpatient, medical facility—outpatient or emergency room, medical facility—dead on
arrival, medical facility—status unknown, hospice facility, nursing home or long-term care
facility]; or unknown/other place of death), and the type of death investigation system in the
decedent’s state of residence (CDC 2015). State death investigation systems typically consist
of either a coroner system, a medical examiner system, or a combination of the two.
Coroners are usually elected and are not required to be physicians. Medical examiners are
usually appointed and must be physicians. The systems can be centralized (a state medical
examiner office that consolidates cases from the state); a county-based system with a
mixture of medical examiner and coroner offices (counties in the state have either medical
examiners or coroners); county- or district-based medical examiner offices (state uses
medical examiners who are based in counties or districts); or county/district-based coroner
offices (state uses coroners who are based in counties or districts). Different systems and
staff investigating and certifying specific types of death may contribute to inconsistent
reporting in the cause of death. To provide information about changes to the death certificate
during the time period evaluated during this study, we indicated whether the death certificate
process was revised during the study period for each state (Appendix, see online
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supplement). We also examined the frequency of the ICD- 10 underlying cause-of-death
codes for NVSS unspecified road users. MV occupant deaths were identified in WISQARS
using ICD-10 codes V30-V39 (.4-.9), V40-V49 (.4-.9), V50-V59 (.4-.9), V60-V69 (.4-.
9), V70-V79 (.4-.9), V83-V86 (.0-.3); MV unspecified road user deaths were identified
using ICD-10 codes: V87 (.0-.8), V89.2.

To examine whether NVSS reporting of user type changed over time by state, we calculated
the ratio of unspecified to occupant deaths for each state for three 3- year periods (1999-
2001, 2006-2008, and 2013-2015). A ratio greater than 1 indicates more deaths assigned as
unspecified road user than deaths assigned as MV occupant; a ratio less than 1 indicates
more deaths assigned as MV occupant than deaths assigned as unspecified road user. Given
that this analysis is largely descriptive and aims to show general differences or similarities in
characteristics, statistical comparisons were not performed.

The number of MV C deaths by road user type as reported in NVSS and FARS for 1999—
2015 is shown in Table 1. Overall, the ratio of MVC deaths reported in NVSS to MVC
deaths reported in FARS was 1.02, with NVSS reporting 10,822 more MVC deaths during
the study period than FARS. For deaths involving pedestrians and motorcyclists, the overall
1999-2015 numbers were similar between NVSS and FARS (ratio of NVSS to FARS counts
of 1.02 and 0.93, respectively). The NVSS/FARS ratio for pedal cyclists was 0.85 and the
ratio for occupants was 0.52.

For each year from 1999 through 2015, the number of MV C occupant deaths identified in
FARS was greater than the number identified in NVSS (Table 2). The number of MVC
occupant deaths in FARS approximated the sum of occupant and unspecified road user
deaths in NVSS. For example, in 1999, there were 33,392 occupant deaths in FARS and
33,542 occupant plus unspecified road user deaths in NVSS, for a difference of 150 deaths.
The number of NVSS deaths coded as unspecified road user remained relatively constant
through 2014 and peaked in 2015. NVSS deaths coded as occupants declined from a peak of
21,344 deaths in 2002 to 8,313 deaths in 2015.

The distribution of deaths across age groups and gender was similar between NVSS
occupants, NVSS unspecified road users, and FARS occupants (Table 3). Approximately
two thirds of the NVSS occupants, NVSS unspecified, and FARS occupants decedents were
male.

Within NVSS, the ratio of unspecified to occupant deaths was higher if the death occurred in
a medical facility or at home than at “other” locations (1.08, 1.10, and 0.90, respectively;
Table 4). The ratio of unspecified to occupant deaths was higher in states with a county/
district coroner system (1.21) and lower in states with a county/district medical examiner
system (0.78) and higher for deaths that did not have an autopsy (1.15) than for deaths that
had an autopsy (1.00).

There was variation in the ratio of NVSS MV C unspecified to occupant deaths between
states and over time (Table 5). In 2013-2015, states with the lowest ratios (<0.4) included
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Idaho, Maine, South Dakota, Vermont, Washington, and Wisconsin and states with the
highest ratios (>4.0) included Arizona, Connecticut, Louisiana, Massachusetts,
Pennsylvania, South Carolina, and Tennessee. Forty-five states saw an increase in the ratio
(indicating more deaths classified as unspecified) from the first (1999-2001) to the third
(2013-2015) time period; 6 states saw a decrease (Alaska, District of Columbia, Idaho, New
Hampshire, Oregon, and Vermont).

We examined the frequency of the ICD-10 underlying cause of death codes for the 17,008
NVSS unspecified road user deaths in 2015. Two codes accounted for 98% of the deaths.
Nearly 70% (11,813 deaths) of the MV C unspecified road user deaths in 2015 were coded as
V89.2 (“Person injured in unspecified motor vehicle accident, traffic”), and more than a
quarter (4,768 deaths, 28%) were assigned an underlying cause of death code of VV87.7
(“Person injured in collision between other specified motor vehicles [traffic]”). The
percentage of deaths assigned an underlying cause code of V87.7 or VV89.2 varied by state.
In 2013-2015, nearly one quarter of all MVVC deaths in Arkansas (22.4%) and Missouri
(22.3%) were assigned an underlying cause code of VV87.7. Approximately half or more of
the MVC deaths in Alabama (48.5%), Connecticut (52.9%), Kansas (48.2%), Montana
(48.1%), Oklahoma (48%), Tennessee (55.1%), and Wyoming (52.1%) were assigned an
underlying cause code of V89.2.

Discussion

We found that NVSS had a higher number of MV C deaths in which the road user type was
listed as unspecified and a lower than expected count of MVC occupant deaths (i.e., lower
than expected from FARS data). However, the sum of occupant and unspecified death counts
in NVSS for each year from 1999 to 2015 approximates the number of MVC occupant
deaths counted in FARS. The number of deaths for other categories of road users
(motorcyclists, pedal cyclists, and pedestrians) was consistent when comparing NVSS and
FARS. The number of MVC deaths in which the road user type was listed as unspecified
varied by state and over time.

The percentage of road user types that are unspecified has previously been noted when
examining mortality surveillance across countries (Bhalla et al. 2010; Lu et al. 2007). In
both studies, the overall proportion of unspecified unintentional injuries was low in the
United States, though the proportion of unspecified transport and road injuries was
significantly higher than would be expected. A case study of the coding of MVC deaths in
New York also found a substantial proportion of unspecified road users (Thihalolipavan et
al. 2011).

The NVSS data file used for statistical analysis is based on information gathered from death
certificates. Most MV C deaths are investigated by a coroner or medical examiner, who then
completes and submits the death certificate to the state vital registrar. States provide death
certificate information to NCHS, where coding software and trained nosologists assign the
ICD-10 codes for underlying and contributory causes of death based on the literal text and
other information provided on the death certificate (CDC, NCHS 2003). The death
investigation and certification process can vary substantially within and between states
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because some states have a centralized death investigation system, whereas other states have
a county- or district-level system. Moreover, some states use medical examiners, who are
often physicians trained in forensic pathology, whereas other states use coroners, who are
typically elected officials and often are not physicians. Variation also exists in state training
requirements; some states have no training requirements, whereas other states require
coroners to be physicians (Hanzlick 2007, 2014). Our study examined the differences
between these systems and found that there appeared to be a difference in reporting of
occupant versus unspecified based on the type of death investigation system. The ratio of
NVSS unspecified to occupant deaths was high in the group of states with a county/district-
based coroner (1.21) and low in the group of states with a county/district-based medical
examiner (0.78).

The literal text on the death certificate, particularly the descriptions of the causes of death
and how the injury occurred, determine the coding of the underlying and multiple causes of
death. Three key pieces of information are required to assign a completely specified MVC
ICD-10 code to the death: (1) The decedent’s mode of transportation (e.g., car, truck,
motorcycle, bicycle, pedestrian), (2) the type of crash or second object involved in the crash
(e.g., car, fixed object, noncollision), and (3) the role or position of the decedent (e.g., driver,
passenger, on the outside of the vehicle, boarding/alighting, or unspecified occupant; CDC,
NCHS 2003). For the crash to receive an occupant code, the decedent must be defined as an
occupant (“unspecified occupant” is sufficient) and the mode of transportation must be
specified (“unspecified motor vehicle” is not sufficient). Coding rules require that if a
vehicle type (e.g., car, truck, van) is not specified in the literal text, then the death is assigned
one of the V87 codes (traffic accident of specified type but victim’s mode of transport
unknown) or to V89.2 (person injured in unspecified motor vehicle accident, traffic). The
V87 and VV89.2 codes do not have subsets that would allow subsequent identification of the
road user type (e.g., driver, passenger, occupant), even if that information is available in the
literal text of the death certificate. Efforts are needed to inform medical examiners, coroners,
and other death certifiers on the importance of the specificity regarding the type of vehicle
(e.g., car, truck) and the decedent’s role (e.g., driver, passenger, occupant) in MVC deaths on
the death certificate.

We found that the assignment of unspecified codes varied substantially by state and the lack
of specificity appeared to increase over time. Users of the NVSS data should be aware of
these differences when conducting state-to-state comparisons. Additional study is needed to
identify documentation and reporting challenges in individual states and over time and to
identify opportunities for improvement in the coding of road user type in the NVSS. The
NVSS is a fundamental source of cause-of-death information and is widely used to estimate
the burden of injuries in the United States. As such, enhancing specificity is critical to
inform evidence-based motor vehicle crash prevention programs.

Limitations

We did not directly link FARS and NVSS MVC deaths. Though this additional step would
have confirmed whether deaths with no road user type specified in NVSS were categorized
as occupants in FARS, linking the publicly available data sets is not possible because
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decedents in both data sets were de-identified. WISQARS and WONDER systems report
deaths according to the decedent’s legal residence at the time of death, and we categorized
the state system based on this assignment, but the person could have died in another state.
FARS captures deaths within 30 days of a crash. NVSS does not impose a time limit on the
days between crash and death; therefore, NVSS may code more deaths than FARS as MVC
related.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Percentage distribution of MVC occupant and unspecified road user deaths by sex and age group, NVSS and
FARS, United States, 1999-2015.

NVSSMVC NVSSMVC FARS MVC
occupants unspecified occupants

(n=254387) (n=249,612) (n=485511)
Sex
Males 66.2 66.7 66.1
Females 33.8 333 339
Total 100.0 100.0 100.0
Age group (years)
00-04 1.4 13 1.4
05-09 12 11 1.2
10-15 2.7 2.2 2.5
16-20 14.8 13.6 14.7
21-24 10.8 10.5 11.0
25-34 16.3 16.3 16.6
35-44 13.8 13.7 13.8
45-54 125 12.7 125
55-64 9.1 9.7 9.3
65-74 7.2 7.6 7.1
>74 10.2 113 9.7
Unknown age 0 0 0.2
Total 100.0 100.0 100.0

Traffic Inj Prev. Author manuscript; available in PMC 2019 July 15.



Page 12

Mack et al.

80T
00T
ST'T

960
0T

8.0
T
96'0
90T

6v'T
060
0T'T
80T

8LT'ET 6TC'CT umouNun

S¥T'08 882'08 paw.oyad

8.8'96 162'78 paw.oyiad 10N
(5102-£002) smes Asdoiny

86€'€9T 9€9'69T ON

v12'98 TSL'v8 SSA
JaUlWeXa [ed1pal 81el1S

v.2'8€ G66'8Y JauIwexa [ed1pawl paseg-19Lisip/Auno)

18¢'6Y €98'0y 1810100 Paseg-1a1sip/Alunod

9¢8'6TT 686'72T 13U0J0D PUB J3UIWEXS [BIIPAL JO SINIXIW Paseq-Aluno)

TeT'ey 0vS'6€ Jauiwexe [e1paW alels pazifenus)d

wia1sAs uonebiissaul yreap ayels

€20'c ¥GE'T umouNun
/GT'2ET €8Y'oVT 1Byo
vI€'e 0TT'C awioy s,juspagag
8TT'ETT Ovy'v0T Au1oey [ea1ps|n

yreap 40 aoe|d

1Uedn220 SSAN/PaIoadsuN SSAN o1ey  paytoadsun JAIN SSAN  suedndado DAIN SSAN

Author Manuscript

"GTO0Z—666T ‘Sa1elS panun ‘SSAN ‘uednaso 01 adAy Jasn peod paiyioadsun Jo oley
v 9lqeL

Author Manuscript Author Manuscript Author Manuscript

Traffic Inj Prev. Author manuscript; available in PMC 2019 July 15.



Page 13

Mack et al.

€6 € zee €0 A 1NOSSIN
(974 8'8 650 €10 110 1ddississin
822 GeT vTT 810 650 B10S8UUIN
20 Go1 25 99T 8L°0 uebiyoIN
€9 9€T LSY ov'e 28T spesnyoesselN
62 L€ T o 10T puejAreN
TTT - 8¢0 170 02°0 aurely
L'y 0T S0 €5 €Le BUEISINGT
0oy €91 09 vLT 9T Ajomuay
T8y LET 860 vT°0 60 sesuey|
9'0¢ 81 880 100 ST'0 emo|
9Ty 6 €1e €51 ¥8°0 euelpu|
9'62 ovT SLT 260 ¥9'0 sioul

8¢l 00T 120 010 0€0 oyepj|
4 00 08T el 880 llemeH
T6E 91 6€'C €0'¢ 68T eif1089
6°8¢ 00T 8T°¢C €10 f440] epuol4

. . €21 69°0 A eIqWIN|0D 0 1011sId
¥'6e ST LEC 160 €T aremelsdg
6°¢S 9 00°ST 86°L €29 nd1dsuuod
v've SY1 €Ce €6'T ST ope.ojoD
9'1¢ (U4 0ST 80T SL°0 elulojiied
L'9€ v'ee 16°C et G80 sesuedJy
9Ly 96 999 €9'G yXA4 euozuy
L'ee 69T €0'€ S0€ vze Bsely
S8y €€l 9T'e [4%4 L1°C eweqe|y

om.@w> aoon gn.mw> aoon 1Uedna20 0} 43sn peoJ paiidadsun olrey ajels

1Papod syreap DAIN Jo sbejusddsd GT0z  STOZ—ET0C 800¢—900¢ T00Z—666T

' GTOZ-666T ‘SeIelS pauuN ‘SSAN ‘eels Aq ‘suresp Juednodo 0} pay1oadsun DAIN J0 oiey

‘S 9|qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Traffic Inj Prev. Author manuscript; available in PMC 2019 July 15.



Page 14

Mack et al.

*O1Jel1 JUBPIOTR B[OIYBA J0J0W paiyioadsun Ul painful uosiad = 268N,
*(o14217) S321YSA J010W PaII0AdS JBUI0 USBMIBY UOISI||09 Ul painful uosiad = N.B>Q

*Jasn peo. paiyoadsun se paubisse syresp uey Juednddo AN Se
paufBisse syleap aJowW S8YeaIpUI T U] SS8| 011eJ W/ Uednao0 AN Se paubisse syresp Ueyl Jasn preod paljioadsun se paubisse sy1eap aiow sa1edlpul T Uey) Jeyesl onel v “y1eap Jo asneo BulAjispun = aoon,

T2S 6'vT 92C V2T 090 BuiwoAm
L'y 6T 10 900 170 UISUOISIA
STy S'8T 144 Tece 80°C eluIbBAIA 1S9
96T TET LE0 600 900 uoBurysem
STy 68 e 99T 080 eluIban

% * 8€0 870 LTT JUOWIBA
9T€ 19T 1504 12T 69T yein
S0€ S'8T 9¢'¢ 86°0 €80 Sexal
1TSS 9’6 LL'Y LE0 0C'0 EEEECEUETR

® * 10 100 600 B10XEQ YIN0S
074 96T 4] 09°¢ €0'T euljoJed yinos
8'0¢ 00 ¥S1 €80 820 puejs] spoyy
444 98T €y 6L°C 8¢'¢ elueA|Asuudd
86 144 w0 9€'0 LL0 uofai0
08y 9¢ 80°C ¥0'9 69T BWOyEPO
x4 6°¢CT 99T 66T SeT oiyo
8'LE 8'1¢ 9€'¢ €9°0 9’0 eloxeq YoN
Ty SYT 19°€ 90 [440] BuljoJe)d YOoN
6'0¢ 61T LET 66°0 ¥8°0 I0A M3N
78T S'L Sv'0 810 LT°0 02IX3IN MBN
99¢ an 86'T T0°¢C €T Kasaar MaN
6'9¢ STT 9€'T 650 19T allysdweH maN
L'T€ 80T 65°C 67T T BpeAsN
Sve 9T 60T ST°0 €710 eXSselgaN
T8y 9¢T Sv'1 430 [440] BUBJUON

5¢'68A 400N Qn.nm> aoon 1uedna20 03 43SN peod palyidadsun olrey alels

:Pap0d syreap DAIA 40 abejuaduad GT0¢  STOZ—€T0C 8002—900¢ TO0Z—666T

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Traffic Inj Prev. Author manuscript; available in PMC 2019 July 15.



Page 15

Mack et al.

"0Z> 849M S3P02 /" 8/ 10 Z'68/ paubisse sasen
«

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Traffic Inj Prev. Author manuscript; available in PMC 2019 July 15.



	Abstract
	Introduction
	Methods
	Data sources
	Analyses

	Results
	Discussion
	Limitations
	References
	Table 1.
	Table 2.
	Table 3.
	Table 4.
	Table 5.

