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Introduction

All-terrain vehicles (ATVs) have been popular
recreational vehicles since their introduction in the United
States in the 1970s.  They have experienced increased use
worldwide since the early 1990s and newer models weigh as
much as 1,000 pounds and can exceed speeds of 75 mph.  In
the U.S. alone, the U.S. Consumer Product Safety Commission
(CPSC) estimates that nearly seven million four-wheeled
ATVs were in use in 2004 with some 23 million riders (two-
thirds adults and one-third children).  An estimated 900,000
were sold in the U.S. in 2006 (85-90% made in U.S. and 10-
15% imported), including 20,000 in West Virginia.  While there
is a requirement to register/title ATVs in the state, it is
estimated that only about one-third of them are registered.
The lack of definitive information on how many ATVs there
are in the state and their location makes it difficult to establish
ATV use profiles and to calculate exposure-based rates death
and injury rates.

Since 1983, there have been about 130 scientific papers
and technical reports written about ATV-related injuries and
deaths, associated costs, effectiveness of laws, various
prevention strategies, and identification of high-risk groups.

Almost 90% of these papers were from the U.S. and reported
results from individual trauma centers, case reports or regional
summaries for selected groups of patients for varying lengths
of time.  There also has been a particular focus on young
populations.

While several of the more comprehensive studies present
national data, a number of studies have also examined ATV
injuries and deaths in WV.  Thus, the types of injuries, victim
demographics and characteristics of WV ATV decedents
have been well-defined and documented, and are comparable
to national statistics.  Roughly 15% of the ATV literature in
the U.S. has focused on the state of WV.  A list of pertinent
U.S. and WV articles and reports is provided in the
bibliography section of this report.

The purpose of this report is to summarize the research
on ATV-related deaths and injuries in the U.S. and WV.
Special attention is given to the results of research conducted
on the WV population of residents and ATV users.  This is in
part due to the extensive use of ATVs among WV residents.
In 2005, it was estimated that roughly 460,000  ATVs were in
use in WV, with about 16,000 new ATVs  being  purchased
each year.  Such widespread use has resulted in WV having
one of the highest fatality rates in the nation.  Since 1990,
WV has experienced the highest population-based death rates
in both genders and in all age groups in the U.S.

In addition, this report provides an overview of the various
risk factors associated with ATV-related deaths and injuries.
Both national and state level research has consistently
identified common risk factors associated with death and
injury related to ATV crashes/accidents.  Such risk factors
as the use (or non-use) of a helmet, alcohol/drug use, and
other ATV user characteristics and contextual factors are
explored.  This report concludes with a set of
recommendations based upon this review of research.  It is
anticipated that key findings and recommendations offered in
this report will help guide state policymakers as they seek to
develop strategies to reduce deaths and injuries associated
with ATVs.
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ATV Research Highlights

• WV ATV injuries and deaths have been well defined
and documented and are comparable to national statistics.

• Nationally, approximately 130 scientific papers and
technical reports have been written about ATV-related
injuries and deaths, associated costs, effectiveness of laws,
various prevention strategies, and identification of high-
risk groups since 1983.

• Roughly 15% of the ATV literature in the U.S. has
focused on the state of West Virginia.



Research on ATV-related accidents at both the national
and state level has generated information on the magnitude
of deaths and injuries associated with ATV’s.  This research
has produced estimates of fatality and injury rates as well as
the costs associated with ATV-related injuries and
hospitalizations.  Such research has shown large percentage
increases in the number of deaths and injuries associated
ATV’s since the 1980’s and the costs associated with
hospitalizations as a result of ATV-related injuries.  In response
to the rise of deaths and injuries resulting from ATV accidents,
many states have adopted some form of legislation designed
to enhance ATV safety.  The following discussion provides
an overview of prior research on ATV deaths and injuries in
the U.S. and WV.  In addition, estimates of costs associated
with ATV accidents are reviewed and an overview of ATV
safety legislation is described.

U.S. and WV Fatalities and Death Rates, 2000-2004
From 2000-2004, the number and rate of ATV-related

deaths increased about 30% nationally from 723 deaths in
2000 (0.25 deaths per 100,000 population) to 961 deaths in
2004 (0.34 deaths per 100,000 population).  During the 5-
year period, and average of 830 deaths occurred annually
and 16 each week.  Twenty-one percent of these deaths
occurred in children under 16 years of age.

In West Virginia, ATV-related deaths have increased
nearly 130% from 14 deaths in 2000 (0.8 deaths per 100,000
population) to 32 deaths in 2004 (1.9 deaths per 100,000).
During the 5-year period, an average of 26 deaths occurred
annually; one person every 2 weeks.  Sixteen percent of the
WV deaths occurred in children.  WV accounted for about
3% of all U.S. ATV-related deaths during this period and only
0.7% of the U.S. population (see Table 1).  For the past 18-
years, WV has experienced the highest population-based death
rates in both genders and most age groups compared to all
other states.  Since the enactment of the ATV safety law in
May 2004, WV has averaged 45 deaths annually, nearly one
person each week.

Over the 5-year period, the total economic burden
associated with national ATV-related deaths increased nearly
50% from $2,660 million in 2000 to $3,968 million in 2004.
The Quality of Life component accounted for 65% of the
total economic costs with the Work Lost component
accounting for 34% and the Medical component 1%.  The
estimated average lifetime economic loss for a youth death is
$4.5 million compared to $3.7 million for an adult (see Table
2).  In West Virginia, the total lifetime economic burden
associated with the 32 deaths in 2004 is estimated to be $120
million ($111 million for adults and $9 million for children).

Background

 WV ATV Research Highlights

• In West Virginia, ATV-related deaths have increased
nearly 130% from 14 deaths in 2000 (0.8 deaths per
100,000 population) to 32 deaths in 2004 (1.9 deaths per
100,000).

• An average of 26 deaths occurred annually in WV
between 2000 and 2004, with 16% of deaths involving
children.

• For the past 18-years, West Virginia has experienced
the highest population-based death rates in both genders
and most age groups compared to all other states.

• Since the enactment of the ATV safety law in May
2004, West Virginia has averaged 45 deaths annually,
nearly one person each week.

• In West Virginia, the total lifetime economic burden
associated with the 32 deaths in 2004 is estimated to be
$120 million ($111 million for adults and $9 million for
children).
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U.S. Hospitalizations for Non-fatal Injuries, 2000-2004
The estimated number of people sent to a hospital for an

ATV-related injury increased 90% from 8,232 in 2000 to 15,630
in 2004.  This translates to 43 persons per day that were
treated in hospitals for ATV injuries in 2004.  Males accounted
for about 80% of the injuries and experienced significantly
higher hospital admission rates compared to females (see
Graph 1).  Passengers accounted for at least 10% of all injuries.
Patients below 18 years of age accounted for 30% of the
injuries and had hospital admission rates higher than any other
age group (see Graph 2 and Appendix A).

Collectively, hospital costs for these injuries increased
243% from $109 million in 2000 to $374 million in 2004.  The

average charge per patient increased 82% from $13,638 in
2000 to $24,871 in 2004.  The average length of stay in the
hospital for treatment of injuries increased from 3.9 days in
2000 to 4.4 days in 2004.   While private insurance and self-
pay were the primary payers for nearly 72% of all hospital
charges, public/government-financed insurance (i.e., Medicaid
and Medicare) accounted for 20%.  During the 5-year period,
fracture of the lower limb was the most common type of
injury accounting for 22% of all injuries.  Other fractures
accounted for 15%, intracranial injuries 14%, crushing and
internal injuries 13% and fractures of the upper limb 12%
(see Appendix B).
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Table 1.  Trends in the Number of Reported ATV Deaths and the Rate ofTable 1.  Trends in the Number of Reported ATV Deaths and the Rate ofTable 1.  Trends in the Number of Reported ATV Deaths and the Rate ofTable 1.  Trends in the Number of Reported ATV Deaths and the Rate ofTable 1.  Trends in the Number of Reported ATV Deaths and the Rate of
Death by Age Group and Location, 2000-2004Death by Age Group and Location, 2000-2004Death by Age Group and Location, 2000-2004Death by Age Group and Location, 2000-2004Death by Age Group and Location, 2000-2004

Groups 2000 2001 2002 2003 2004

Children (15 years of age or younger)Children (15 years of age or younger)Children (15 years of age or younger)Children (15 years of age or younger)Children (15 years of age or younger)

U.S.
No. of deaths

Rate of death

West Virginia

No. of deaths

Rate of death

Adults (16 years of age or older)Adults (16 years of age or older)Adults (16 years of age or older)Adults (16 years of age or older)Adults (16 years of age or older)

U.S.
No. of deaths

Rate of death

West Virginia
No. of deaths

Rate of death

162 159 161 174 201

0.25 0.25 0.25 0.27 0.31

3 3 5 7 2
0.84 0.84 1.40 1.96 0.56

561 602 621 743 760

0.26 0.28 0.29 0.34 0.35

11 17 22 28 30

0.79 1.23 1.59 2.03 2.17

Note:  National Centerfor Health Statistics, Multiple Causes of Death public use file.  Rates per 100,000 population;
denominators obtained from 2000 Census.  Adapted from Helmkamp and Lawrence, Pediatrics, (2007).



Regulation, Voluntary Standards, and Legislation
In response to the rise in deaths and injuries resulting

from three-wheeled ATVs in the mid-1980s, a Consumer
Product Safety Commission (CPSC)-brokered  consent
decree (1988-1998) between the U.S. Department of Justice
and major ATV manufacturers/distributors prohibited the sale
and distribution of new three-wheeled ATVs and the sale of
adult sized ATVs to children under 16.  The decree also
required specific safety warnings (e.g., wear helmets, don’t
carry passengers, don’t drive on paved surfaces) on ATVs
and free training courses for purchasers and their families.

After the consent decree expired, CPSC announced voluntary
agreements between major manufacturers, distributors, and
the CPSC to continue many of the initiatives outlined in the
decree.

In August 2002, the Consumer Federation of America
(CFA) petitioned the CPSC on behalf of scores of consumer
advocacy groups, physicians, professional medical
organizations, and researchers calling for federal regulation
of the use of ATVs, especially banning the sale of adult-sized
ATVs to children below 16 years of age.  In response, the
CPSC conducted three public hearings in 2003 (Morgantown,

Table 2. Trends in the Economic Burden of ATV Deaths by Age Group,Table 2. Trends in the Economic Burden of ATV Deaths by Age Group,Table 2. Trends in the Economic Burden of ATV Deaths by Age Group,Table 2. Trends in the Economic Burden of ATV Deaths by Age Group,Table 2. Trends in the Economic Burden of ATV Deaths by Age Group,
Causes and Cost Components, U.S. 2000-2004 (in $M, Nominal dollars,Causes and Cost Components, U.S. 2000-2004 (in $M, Nominal dollars,Causes and Cost Components, U.S. 2000-2004 (in $M, Nominal dollars,Causes and Cost Components, U.S. 2000-2004 (in $M, Nominal dollars,Causes and Cost Components, U.S. 2000-2004 (in $M, Nominal dollars,
at Natonal Price Levels)at Natonal Price Levels)at Natonal Price Levels)at Natonal Price Levels)at Natonal Price Levels)

Component 2000 2001 2002 2003 2004•

Children (15 years of age or younger)Children (15 years of age or younger)Children (15 years of age or younger)Children (15 years of age or younger)Children (15 years of age or younger)

Deaths 162 159 161 174 201

Quality of Life

Work Loss

Medical

Total

$456.4 $467,8 $487.5 $549.9 $657.2

215.3 222.5 232.7 257.8 314.1

1.3 1.2 1.8 2.1 2.2

673.0 691.5 722.0 809.8 973.5

Adults (16 years of age or older)Adults (16 years of age or older)Adults (16 years of age or older)Adults (16 years of age or older)Adults (16 years of age or older)

Deaths 561 602 621 743 760

Quality of Life $1,242.6 $1,377.1 $1,422.6 $1,766.8 $1,882.8

Work Loss 740.6 825.8 832.6 1,042.3

Medical 4.0 5.6 6.9

Total

9.4 9.5

1,987.2 2,208.5 2,208.5 2,818.5 2,994.6

Note:  Data from Healthcare Cost Utilization Project Nationwide Inpatient Sample.  Extracted from Arabella Legacy
Fund Report (2007)

1,102.3

4 ATV Deaths and Injuries in WV



WV, Albuquerque, NM, and Anchorage, AK) and released
an ATV Safety Alert in the summer of 2003 reiterating many
of the safety guidelines originally promulgated in the late 1980s.
In February 2005, CPSC staff recommended that the
commission deny the CFA petition because major ATV

distributors already banned the sale of adult-sized ATVs for
use by children and enforcement would be problematic.

In an unexpected reversal in June 2005, the CPSC
commissioner directed his staff to conduct a thorough review
of all existing ATV safety standards, particularly as they related
to children.  An October 2005 Advance Notice of Proposed
Rulemaking was followed by the May 2006 Notice of Proposed
Rulemaking which recommended voluntary standards banning
three-wheeled ATVs, mechanical specifications for both youth
and adult ATVs, and development of a national web site
devoted to ATV safety.  In November 2007, a proposed U.S.
Senate bill would make the voluntary standards permanent
and apply them to all foreign and domestic made ATV models.

As of November 2006, all states except Alabama, Hawaii,
Mississippi, and South Carolina had some level of ATV safety
legislation in place (see Appendix C).  The requirements
differed from state-to-state in terms of registration, age limits,
engine size, training, helmet use, and passengers.  West
Virginia passed its initial ATV safety legislation in 2004 after

National ATV Research Highlights

• Nationally, the estimated number of people sent to
a hospital for an ATV-related injury increased 90% from
8,232 in 2000 to 15,630 in 2004.

• Patients below 18 years of age accounted for 30%
of the injuries and had hospital admission rates higher
than any other age group in the U.S.

• Between 2000 and 2004, hospital costs for ATV
injuries increased 243% from $109 million to $374 million
in the U.S.
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Graph 2. Admission Rates per 100,000Graph 2. Admission Rates per 100,000Graph 2. Admission Rates per 100,000Graph 2. Admission Rates per 100,000Graph 2. Admission Rates per 100,000
Population by Age and Year, 2000-2004Population by Age and Year, 2000-2004Population by Age and Year, 2000-2004Population by Age and Year, 2000-2004Population by Age and Year, 2000-2004
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multiple House and Senate bills were submitted and debated
from 1997 – 2003 (see Appendix D).  Subsequent attempts
to revise the 2004 law failed in 2005, 2006, and 2007.  The
main provisions of the WV law include:

• Helmets for riders under 18
• Safety awareness training for riders under 18
• Local and municipal regulations
• ATVs allowed on unlined roads
• Passenger allowed if ATV is designed to carry a

passenger; if operator is over 18 or has a driver’s
license if under 18

Knowledge of the WV ATV Law and Self-Reported
Characteristics of Riders

A statewide random digit dial survey of 1,243 adult
households  conducted in 2005 provided evidence that ATV
riding is very popular in all regions of West Virginia.  With a
population of slightly less than two million, 30% of sampled
households own an ATV, and an estimated 460,000 ATVs are
in use throughout West Virginia.  That is about 2 ATVs per
household.  Only 42% of households knew that there was an
ATV safety law in the state.  Seventy-seven percent of

respondents felt that ATVs should not be allowed on roads
and 83% felt that legislation should emphasize riders below
18 years of age.

Seven out of every ten ATV riders reported that they
carry passengers routinely and slightly over half said they
wore helmets.  Seven percent of riders admitted to using
alcohol and drugs when operating their ATV.  Seventeen
percent of respondents admitted to being involved in an ATV
crash.  For more results from this survey, see Appendix E.

6 ATV Deaths and Injuries in WV

2005 West Virginia ATV Survey Highlights

• Based on a 2005 statewide survey of 1,243 adult
households, an estimated 460,000 ATV’s are in use
throughout West Virginia.

• Only 42% of households knew that there was an
ATV safety law in the state.

• Roughly 7 out of every 10 ATV riders said that
they carry passengers routinely and slightly over 50%
reported that they wear helmets.

• Approximately 7% of riders admitted to using
alcohol and drugs when operating their ATV.



All-terrain vehicle crashes have been well defined and
documented in WV, and are comparable to national statistics.
Between 2000 and 2004, 26 citizens died annually in ATV
crashes.  This number increased to 45 per year for the period
between 2005 and 2007.  Such deaths result in a significant
economic burden for the state.  Based on 2004 estimates,
the total economic burden associated with ATV deaths in WV
was estimated at $120 million.

 Victim Profile
The 18-years of data depicted in Graph 3  below, indicate

that an average of 22 West Virginian’s were killed in ATV
crashes annually, increasing about 14% each year. Since
enactment of the state’s first ATV law, that average has
increased to at least 45 per year.  Eighty-seven percent of
the victims over the 18-year period were male, 98% were
white, and 20% were less than 18 years of age (mean age

35, median age 31).  Forty-four percent were single or never
married, 38% had less than a high school education while
half had graduated from high school.

ATV-Related Fatalities in WV

WV ATV Fatality Highlights

• Since enactment of the state’s first ATV law in 2004,
an average of 45 persons have been killed in ATV per
year.

• Eighty-seven percent of the victims were male, 98%
were white, and 20% were less than 18 years of age

• Based on 2004 estimates,  the total economic burden
associated with ATV deaths in WV was estimated at
$120 million.
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Graph 3.  Fatal All-Terrain Vehicle (ATV) Incidents by Age Group in WV, 1990-2007Graph 3.  Fatal All-Terrain Vehicle (ATV) Incidents by Age Group in WV, 1990-2007Graph 3.  Fatal All-Terrain Vehicle (ATV) Incidents by Age Group in WV, 1990-2007Graph 3.  Fatal All-Terrain Vehicle (ATV) Incidents by Age Group in WV, 1990-2007Graph 3.  Fatal All-Terrain Vehicle (ATV) Incidents by Age Group in WV, 1990-2007
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Risk Factors
Males had a fatality rate nearly 7 times greater than

females and those under 18 had a rate double that of the
adults. Two-thirds of the fatal incidents occurred between
April and September.  Thirty-eight percent of the decedents
died at the scene and 13% died in route to the hospital.
Medical Examiner (ME) Reports were completed on 112
victims who died in ATV crashes from 1999-2004:  7% were
riding as passengers at the time of the fatal crash; 15% were
wearing helmets with 35% of these victims sustaining a head
injury; almost three-quarters of the victims were not wearing
a helmet and 56% received head injuries. Blood alcohol levels
were positive in nearly half of all decedents with about 73%
of those aged 21 to 34 testing positive.  About one-third of
WV residents involved in fatal ATV crashes had their driver’s
license revoked, suspended, or surrendered.

        County Distribution of the Location
             of Fatal Crashes, 2001-2007
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Table 3.  Circumstances of ATV FatalitiesTable 3.  Circumstances of ATV FatalitiesTable 3.  Circumstances of ATV FatalitiesTable 3.  Circumstances of ATV FatalitiesTable 3.  Circumstances of ATV Fatalities
by Accident and Injury Type, 1999-2004by Accident and Injury Type, 1999-2004by Accident and Injury Type, 1999-2004by Accident and Injury Type, 1999-2004by Accident and Injury Type, 1999-2004

Circumstances Public Road
(N=59)

Private/Off-road
(N=41)

Accident Type

Accident Location

Collision

Rollover

Ejection

Injury Type

Head injury

Compression

Blunt force
trauma

33 (56%)
7 (12%)

15 (15%)

36 (61%)
2 (3%) 19 (46%)

19 (32%) 8 (20%)

11 (27%)

4 (10%)

28 (68%)
2 (5%)

Note:  Hall (2007), WV Public Health Association Annual
Conference



Table 4:  Characteristics of 2007 ATV-related FatalitiesTable 4:  Characteristics of 2007 ATV-related FatalitiesTable 4:  Characteristics of 2007 ATV-related FatalitiesTable 4:  Characteristics of 2007 ATV-related FatalitiesTable 4:  Characteristics of 2007 ATV-related Fatalities
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Crash Circumstances
Review of the ME reports indicated that 53% of the fatal
incidents occurred on public roads; 56% of the crashes resulted
in collisions and 25% in ejections.  Thirty-seven percent of
the crash events occurred on private property or off-road
trails and unpaved roads; 68% percent of the crashes in these
locations resulted in rollover as noted below in the Table 3.
This data was compiled from death certificates (see Appendix
F), and ME Reports (see Appendix G).

Geographic Distribution
The map shows that ATV crashes have occurred in all

but four of West Virginia’s 55 counties during 2001-2007 (see
Page 8).  The 16 southernmost counties have accounted for
54% of all crashes.  Although nearly 30% of the fatal crashes
have occurred in the eight southernmost counties of West
Virginia, where the Hatfield McCoy Trail system operates,
only two deaths (both in Mingo County) have occurred on
these trails.

Selected Characteristics of ATV-Related Fatalities,
2007

Table 4 displays selected characteristics of ATV-related
fatalities in 2007.  In 2007, 45 ATV-related deaths were
recorded.  A total of 27 or  60% of the fatal crashes  occurred
on paved roads, streets, and highways.  Only 4 out of the 45
fatality victims were wearing a helmet at the time of the
incident.  This translates to only  9% of the victims that were
wearing a helmet.  Of the 4 victims, two were children who
are required by law to wear a helmet.

In addition, the results in Table 4 indicate that excessive
speed and alcohol/drugs may have played a role in portion of
the incidents.  Alcohol/drugs was thought to be involved in at
least one-third of the ATV-related deaths.  Excessive speed
was associated with one-half of all fatalities in which the
speed was known.  However, a passenger was involved in
only 9 or 20% of ATV-related crashes resulting in a death.
For characteristics of 2006 ATV-related fatalities, see
Appendix H.

WV ATV Fatality Highlights

• The fatality rate for males was nearly 7 times
greater than for females.

•  Persons below the age of 18 had a fatality rate
double that of the adults.

• Nearly one-third of WV residents involved in fatal
ATV crashes had, at the time of their crash, a revoked,
suspended, or surrendered driver’s liscense.

• Almost three-quarters of the victims were not
wearing a helmet and 56% received head injuries.

• Review of the Medical Examiner (ME) reports from
1999 to 2004 showed that 53% of the fatal incidents
occurred on public roads.

• The 16 southernmost counties of WV have
accounted for 54% of all fatal crashes.

ATV Fatality Highlights: 2007

• A total of 27 or 60% of the fatal crashes occurred
on paved roads, streets, and highways.

•  Only 4 out of the 45 fatality victims were wearing
a helmet at the time of the incident.

• Alcohol/drugs  was known to be involved in one-
third of the ATV-related deaths.

10 ATV Deaths and Injuries in WV



in age from less than 1 year old to 87 years old.  The highest
numbers of injured patients were in the 10-19 year old age
group (188/24.2%), followed by the 20-29 age group with 160

The injury information discussed in this report is derived
from the West Virginia Trauma and Emergency Care System
Level I, II, and III (1-2-3) Trauma Registry from January 1,
2006 through December 31, 2006.  Under Legislative Rule
64CSR27, designated trauma centers in WV are required  to
provide information on trauma patients to the State Trauma
and Emergency Care System.  It is important to note, however,
that these data are limited to only injured patients that met the
specific trauma system criteria for entry into the system.

While these data do not capture all ATV-related injuries
that occurred in WV during this time frame, this sample
represents patients treated at the higher level trauma centers
and, therefore, is likely to be representative of patients with
significant injuries.  Only patients injured in the state are
examined.  Patients treated for minor injuries at lower level
centers or patients who died in the field or at lower level
facilities are not included in this data set.

Characteristics of ATV Injuries in WV
There were a total of 778 patients who were treated for

ATV injuries in 2006 that were recorded in the West Virginia
123 Trauma Registry.  Of the 778 patients, 613 (78.8%) were
male and 156 (21.2%) were female.  Injured patients ranged

ATV-Related Injuries in WV

Table 5. Demographic Characteristics ofTable 5. Demographic Characteristics ofTable 5. Demographic Characteristics ofTable 5. Demographic Characteristics ofTable 5. Demographic Characteristics of
West Virginia ATV Injuries, 2006West Virginia ATV Injuries, 2006West Virginia ATV Injuries, 2006West Virginia ATV Injuries, 2006West Virginia ATV Injuries, 2006

  Characteristic              Number      Percent  Characteristic              Number      Percent  Characteristic              Number      Percent  Characteristic              Number      Percent  Characteristic              Number      Percent

  Sex  Sex  Sex  Sex  Sex
     Male
     Female

  Age  Age  Age  Age  Age
     0-9
     10-19
     20-29
     30-39
     40-49
     50-59
     60-69
     70-79
     80-89

  Month  Month  Month  Month  Month
     Jan. - Feb.
     Mar. - Apr.
     May - June
     July - Aug.
     Sept. - Oct.
     Nov. - Dec.

  Day  Day  Day  Day  Day
     Monday
     Tuesday
     Wednesday
     Thursday
     Friday
     Saturday
     Sunday

  Total  Total  Total  Total  Total

613
156

27
188
160
151
123
79
30
13
7

47
131
199
214
113
74

104
91
64
70
99

174
176

778

78.8%
21.2%

3.5%
24.2%
20.5%
19.4%
15.8%
10.1%
3.9%
1.7%
0.9%

6.1%
16.8%
25.6%
27.5%
14.5%
9.5%

13.4%
11.7%
8.2%
9.0%
12.7%
22.4%
22.6%

100%

Note:  These data only include injuries captured in the WV Level
I, II, and III trauma registry.

2006 ATV Injury Highlights

• Of the 778 patients in WV’s 123 Trauma Registry
in 2006, 79% (613) were male and 21% (156) were
female.

• The highest percentage of ATV injuries occurred in
the summer months with 25.6% (199) in May and June,
and 27.5% (214) occurring in July and August.

•  The 10-19 year old age group (188/24.2%)
comprised the largest number of injured patients.

Summary of Surveillance and Data Sources         11



(20.5%). The highest percentage of ATV injuries occurred in
the summer months with 25.6% (199) in May and June, and
27.5% (214) occurring in July and August. The largest
percentage of injuries occurs on weekends with 27.6% (176)
occurring on Sunday and 22.4% (174) occurring on Saturday
(See Table 5).

The number of injuries occurring in each county is shown
in Table 6.  The county in which the injury occurred was
identified in 433 of the 778 patients.  Wood County had the
highest number of injured patients at 46, followed by Kanawha

County with 33, Wayne County with 21, and Raleigh and
Marion Counties with 20 each. There were no serious injuries
reported in Grant, Hampshire, Jefferson, Morgan, Pendleton,
or Tyler Counties.

 Risk Factors for ATV Injuries in WV
A review of the trauma data has identified a number of

risk factors associated with ATV-injuries and death.  Two
primary risk factors related to ATV injuries include the use
(or lack of use)  of helmets and  alcohol/drug consumption.

12 ATV Deaths and Injuries in WV

Number InjuredCounty of Injury

Table 6. West Virginia ATV Injuries by County, 2006Table 6. West Virginia ATV Injuries by County, 2006Table 6. West Virginia ATV Injuries by County, 2006Table 6. West Virginia ATV Injuries by County, 2006Table 6. West Virginia ATV Injuries by County, 2006

Number Injured County of Injury

Mineral
Mingo

Monongalia
Monroe
Nicholas

Ohio
Pleasants

Pocahontas
Preston
Putnam
Raleigh

Randolph
Ritichie
Roane

Summers
Taylor
Tucker
Upshur
Wayne

Webster
Wetzel

Wirt
Wood

Wyoming
Unknown

Total

3
1
7

14
2
2

16
2
6
3
8
3
2
1
1

12
10
33
3

13
10
20
16
13
4
1

Note:  These data only include injuries captured in the WV Level I, II, and III trauma registry.  One WV resident was treated in a
WV trauma center though the injury occurred in Belmont County, OH.

Barbour
Belmont (OH)

Berkeley
Boone
Braxton
Brooke
Cabell

Calhoun
Clay

Doddridge
Fayette
Gilmer

Greenbrier
Hancock

Hardy
Harrison
Jackson
Kanawha

Lewis
Lincoln
Logan
Marion

Marshall
Mason

McDowell
Mercer

1
11
12
1
4
7
9
1
6

13
20
7

14
5
1
5
3
4

21
2
5

13
46
16

345
778



injury severity score of greater than 15 is considered to be
“severely” injured by the standard definitions.

As shown in Table 7, of the 151 injured patients who were
wearing a helmet at the time of the crash, only 12.6% (19)

Helmets.  Wearing a helmet has been shown in multiple
national studies to clearly decrease the risk of serious injuries
from ATV crashes, yet during 2006 in West Virginia 70%
(544) of the 778 injured patients were not wearing a helmet
at the time of their injury (see Graph 4).  Only 19% (151) of
the 778 injured patients were wearing helmets at the time of
their injury, and the helmet status of 11% (83) was unknown.

Alcohol Consumption.  A total of  681 injured patients
were 15 years of age or older.  Of those 681 patients, 200
(29%) had a positive blood alcohol test at the time of treatment
for the injury and 312 (46%) had a negative blood alcohol test
at the time of treatment for the injury.  Twenty-five percent
(169) were not tested. Of the 200 patients who tested positive
for alcohol, 140 (70%) were legally intoxicated (BAL>80mg/
dl) at the time of treatment for their injury (see Graph 5).

Severity of Injuries
Analysis of the nature and types of injuries suffered by

each patient within the trauma system allows for the calculation
of the Injury Severity Score (ISS) for each patient.  This
numbered score is used internationally to provide a means to
quantify how severely a patient is injured.  A patient with an

Unknown
11%

Helmeted
19%

Unhelmeted
70%

Graph 4.  Helmet Usage, 2006 (N=778)Graph 4.  Helmet Usage, 2006 (N=778)Graph 4.  Helmet Usage, 2006 (N=778)Graph 4.  Helmet Usage, 2006 (N=778)Graph 4.  Helmet Usage, 2006 (N=778)
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2006 ATV Injury Highlights

• 70%  (544 of  778) of the injured patients reported
to WV’s 123 Trauma Registry  in 2006 were not wearing
a helmet at the time of their injury.

• Of the 681 injured patients 15 years or older, 200 or
29% had a positive blood alcohol test at the time of
treatment for the injury.

• Of the 200 patients who tested positive for alcohol,
140 (70%) were legally intoxicated (BAL>80mg/dl) at
the time of treatment for their injury.

• The risk of being severely injured is nearly twice as
great if the patient is not wearing a helmet at the time of
injury.

• Hospital length of stay doubles if the patient is not
wearing a helmet.

Graph 5.  Alcohol Usage in Patients AgeGraph 5.  Alcohol Usage in Patients AgeGraph 5.  Alcohol Usage in Patients AgeGraph 5.  Alcohol Usage in Patients AgeGraph 5.  Alcohol Usage in Patients Age
15+, 2006 (N=681)15+, 2006 (N=681)15+, 2006 (N=681)15+, 2006 (N=681)15+, 2006 (N=681)

Not Tested
25%

Postive Blood
Alcohol

29%
Negative

Blood
Alcohol
  46%



were seriously injured (ISS>15), whereas, of the 544 injured
patients who were not wearing a helmet at the time of the
crash, 22.8% (124) were seriously injured (ISS>15).  The
helmet status of 83 patients was unknown at the time of
treatment and 10.8% (9) of those were severely injured.

Hospital Length of Stay (LOS)
Another less scientific indicator often used to help

determine the severity of injury is the hospital length of stay
(LOS) in days.  As shown in Table 8, there were 148 injured
patients who were wearing a helmet at the time of injury and
required admission to the hospital. The average hospital LOS
for those injured patients who were wearing a helmet at the
time of injury was 2 days. There were 545 injured patients
who were NOT wearing a helmet at the time of the injury and

required admission to the hospital. The average hospital LOS
for those injured patients who were NOT wearing a helmet at
the time of injury was 4 days. Of the helmeted patients, 25
required ICU care for an average of 3 days. Of the unhelmeted
patients 145 required ICU care for an average of 4 days.

In summary, most injured patients are male with the highest
risk age group falling between 10-19 years of age.  A greater
proportion of  injuries occur on weekends and during the
summer months compared to other times of the year.  Not
wearing a nearly doubles the risk of severe injury and doubles
the length of hospital stay.

14 ATV Deaths and Injuries in WV

Table 7. Injury Severity in ATV Incidents, 2006 (N=778)Table 7. Injury Severity in ATV Incidents, 2006 (N=778)Table 7. Injury Severity in ATV Incidents, 2006 (N=778)Table 7. Injury Severity in ATV Incidents, 2006 (N=778)Table 7. Injury Severity in ATV Incidents, 2006 (N=778)

Helmeted
ATV Patients

Total Number Injured Number Severely Injured Percent Severely Injured

151 19 12.6%

544 124 22.8%

83 9 10.8%

Unhelmeted
ATV Patients

Unknown

Table 8. ICU/Hospital Length of Stay for ATV Injuries, 2006Table 8. ICU/Hospital Length of Stay for ATV Injuries, 2006Table 8. ICU/Hospital Length of Stay for ATV Injuries, 2006Table 8. ICU/Hospital Length of Stay for ATV Injuries, 2006Table 8. ICU/Hospital Length of Stay for ATV Injuries, 2006

Helmetd

Unhelmetd

2 25

41454

3148

 545

Utilized
ICU

Average ICU
LOS in Days

Admitted to
the Hospital

Average Hospital
LOS in Days

Total 693 170

Note:  Estimates for the Average Hospital LOS in Days and Average ICU LOS in Days was calcuated by
the Digital Innovation Collector and Software Program.



The findings described below have been derived from a
variety of data sources in West Virginia including death
certificates, medical examiner reports, traffic crash reports,
and the state trauma registry.  Each data source has inherent
limitations in regards to ATV specificity.  Such limitations make
it difficult to integrate each data source into a single,
consolidated master data system.

Key Findings on ATV Use, Death, and Injury in WV
The statistics and information highlighted in this section

are the most significant and telling as they relate to the deaths
and injuries resulting from ATV crashes in West Virginia.
Each finding is supported by more detail in each of the previous
sections.

ATV Use

• An estimated 450,000 ATVs were in use in WV in 2005
with about 16,000 new ATVs purchased each year.  This
translates to an average of 2 ATVs per WV household.

ATV Fatalities

• WV ATV deaths have been well defined and documented,
and are comparable to national statistics.

• Since 1990, WV has experienced the highest population–
based death rates in both genders and in all age groups as
compared to other states.

• Between 2000 and 2004, 26 citizens died annually in ATV
crashes. This number increased to 45 per year for 2005 –
2007. The state’s first ATV law became effective in May
2004.

• About one-third of WV residents involved in fatal ATV
crashes had, at the time of their crash, a revoked, suspended,
or surrendered driver’s license.

Key Findings and Recommendations

• Nearly two-thirds of fatal ATV crashes occurred on paved
roads from 2005-2007.

• Over 60% of deaths resulting from ATV collisions on
public roads are related to head injuries and almost half of the
fatal rollovers on private property and off-road trails are related
to compression type injuries.

• 15% of deaths are among children under 18 years of
age.

• 80% of ATV-related deaths are males and about 10%
are passengers.

• Since 2005, only 6% of adult fatalities and 29% of child
fatalities were wearing a helmet.

• Over half of the ATV-related deaths occur in the lower
16 counties of the state.

• The total economic burden associated with West Virginia’s
ATV deaths in 2004 was estimated at $120 million.

ATV Injuries

• Of the significantly injured ATV patients treated at Level
I, II, and III trauma centers in WV in 2006, only 19% were
reported to be wearing a helmet.

• In 2006, the average hospital length of stay is doubled if
the victim was not wearing a helmet.

• In 2006, the average ICU length of stay is 33% greater
in non-helmeted victims.

• Of the adults injured in ATV crashes in 2006 whose blood
alcohol tested positive, 70% were legally intoxicated at the
time of treatment.

Summary of Surveillance and Data Sources         15



Recommendations
The following recommendations have been developed

after a comprehensive review and analysis of West Virginia
ATV fatality and injury data in concert with comparison to
pertinent national scientific data.  We believe these
recommendations, directed at key focus areas, will help
reverse the continuing public health crisis and decrease
preventable deaths and injuries resulting from ATV crashes.
To be effective, these recommendations must be clear,
understandable, and enforceable.

• Promote efforts to further limit the operation of ATVs
on paved roads.  This recommendation may have the greatest
impact in reducing ATV-related deaths and serious injuries.

• Mandate the use of helmets for all riders. Research
has shown that helmet use decreases the risk of death and/or
injury in ATV crashes.

• Require ATV’s to be registered with the state DMV.
Registration would help to more clearly define high-risk groups
and identify ATV-use patterns through data analysis as well
as help direct education and prevention efforts.

• Promote efforts to reduce alcohol/drug use while
operating an ATV.  Clearly alcohol and drugs have been
identified as a critical contributing factor in many ATV crashes,
as it has in many other motor vehicle crashes as well.   While
prohibiting or legislating against alcohol or drug use is not
feasible or reasonable, public awareness campaigns regarding
their use while driving any motor vehicle is warranted.

• Prohibit the use of ATVs as a substitute for licensed
motor vehicles by persons with a suspended driver’s
license.  This recommendation may potentially reduce the
number of crashes occurring on public roads.

• Establish a central clearinghouse for information and
educational resources.  Creation of a central depository for
ATV data and information would improve the capacity for
ATV data collection and analysis and the education of the
public on ATV safety.
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National

Fatalities
National Center for Health Statistics, Multiple Cause-of-Death public access file, 2000-2004.
Economic Burden (for deaths):  Pacific Institute for Research and Evaluation, 2000-2004.

Hospitalizations
Agency for Healthcare Research and Quality’s Healthcare Cost and Utilization Project (HCUP),
Nationwide Inpatient Sample, 2000-2004.

West Virginia

Fatalities
Ongoing ATV fatality surveillance is conducted routinely by Mark Holmes, Program Coordinator for the Governor’s
Highway Safety Program, who is in charge of the state’s ATV Safety Awareness Program and by Dr. Jim Helmkamp,
the Director of the WVU Injury Control Research Center.  Data is compiled and compared from three primary
sources; the death certificate, the Uniform Traffic Crash Report, and news media accounts.

Certificate of Death, Form VS-002 (rev. 6/92).  Guidance for filing a death certificate in West Virginia
is described in the WV code §16-5-19 (see Appendix F).

Medical Examiner’s Report, OCME-1 (rev. Jan 18, 2006).  This report is generally of two types: 1)
OCME-1 with a toxicological report completed by the County Medical Examiner and reviewed by the
State Medical Examiner if there is significant toxicology; and 2) the OCME-1 and an autopsy,
performed if the circumstances of the death are unclear (see Appendix G).

Uniform Traffic Crash Report, DMV 17-F (rev. Jan 2006) (see Appendix I).

Department of Transportation, DMV, ATV Safety Awareness Program data files (see Appendix H).

Media-based newspapers, radio, TV.

Injuries
 State Trauma Registry; Title 64 Legislative Rule for Bureau of Public Health, Series 27: Statewide Trauma/
Emergency Care System, July 2003.

Data Sources
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National
Arabella Legacy Fund and Concerned Families for ATV Safety. Death and injury resulting from ATV and bicycle crashes:
A 5-year comparison of national prevalence and cost estimates among children and adults. October 2007, Washington,
DC.  Available at: http://www.atvsafetynet.org/helmkamp.pdf

Consumer Federation of America, Natural Trails and Water Coalition.  ATV Safety Crisis – America’s Children at Risk.
August 2002.   Available at: http://www.consumerfed.org/pdfs/Final_ATVReportLinks.pdf

Goldcamp, E. M., Myers, J., Hendricks, K., Layne, L. & Helmkamp, J. Nonfatal all-terrain vehicle-related injuries to
youths living on farms in the United States, 2001. J Rural Health 2006, 22(4): 308-13.

Hall, A. J.  An Alarming Trend:  All-Terrain Vehicle Fatalities in West Virginia, 1999-2006.  Presented at the Annual
Meeting of the West Virginia Public Health Association 2007.

Helmkamp, J. C.  Injuries and deaths and the use of all-terrain vehicles.  NEJM 2000, 343(23): 1733-1734.

Helmkamp, J. C.  A comparison of state-specific all-terrain vehicle-related death rates, 1990-1999.  Am J Public Health
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Appendix C



 
West Virginia Code 

 
§17F-1-1. Acts prohibited by operator; penalties for violations. 
(a) No all-terrain vehicle may be operated in this state: 
(1) On any interstate highway except by public safety personnel responding to 
emergencies; 
(2) On any road or highway with a center line or more than two lanes except for the 
purpose of crossing the road, street or highway, if: 
(A) The crossing is made at an angle of approximately ninety degrees to the direction of 
the highway and at a place where no obstruction prevents a quick and safe crossing; 
(B) The vehicle is brought to a complete stop before crossing the shoulder or main 
traveled way of the highway; 
(C) The operator yields his or her right-of-way to all oncoming traffic that constitutes an 
immediate potential hazard; and 
(D) Both the headlight and taillight are illuminated when the crossing is made if the 
vehicle is so equipped; 
(3) With more than one passenger unless more passengers are allowed under 
manufacturers' recommendations; 
(4) With a passenger under the age of eighteen, unless the operator has at a minimum a 
level two intermediate driver's license or its equivalent or is eighteen years of age or 
older; 
(5) Unless riders under the age of eighteen are wearing size appropriate protective 
helmets that meet the current performance specifications established by the American 
national standards institute standard, z 90.1, the United States department of 
transportation federal motor vehicle safety standard no. 218 or Snell safety standards for 
protective headgear for vehicle users; 
(6) Anytime from sunset to sunrise without an illuminated headlight or lights and 
taillights; 
(7) Without a manufacturer-installed or equivalent spark arrester and a manufacturer-
installed or equivalent muffler in proper working order and properly connected to the 
vehicle's exhaust system; or 
(8) Unless operating in compliance with the provisions of section two of this article. 
(b) An all-terrain vehicle may, for the sole purpose of getting from one trail, field or area 
of operation to another, be operated upon the shoulder of any road, street or highway 
referred to in subdivision (2), subsection (a) of this section, other than an interstate 
highway, for a distance not to exceed ten miles, if: 
(1) The vehicle is operated at speeds of twenty-five miles per hour or less; and 
(2) The vehicle is operated at any time from sunset to sunrise, the all-terrain vehicle must 
be equipped with headlights and taillights which must be illuminated. 
(c) Operation of an all-terrain vehicle in accordance with subsection (b) shall not 
constitute operation of a motor vehicle on a road or highway of this state as contemplated 
by the provisions of section seven of this article. 
(d) Notwithstanding any provision of this chapter to the contrary, a municipality, county 
or other political subdivision of the state may authorize the operation of all-terrain 
vehicles on certain specified roads, streets or highways which are marked with centerline 
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contemplated by the provisions of section seven of this article. 
(d) Notwithstanding any provision of this chapter to the contrary, a municipality, county 
or other political subdivision of the state may authorize the operation of all-terrain 
vehicles on certain specified roads, streets or highways which are marked with centerline 
pavement markings, other than interstate highways, to allow participation in parades, 
exhibitions and other special events, in emergencies or for specified purposes. 
 
§17F-1-2. Safety awareness courses. 
(a) On and after the first day of September, two thousand four, the commissioner of 
motor vehicles shall offer a free all-terrain vehicle rider safety awareness course, and may 
approve other all-terrain vehicle rider safety awareness courses, to meet the reasonably 
anticipated needs of the public. The commissioner shall offer free safety awareness 
course materials to authorized dealers of all-terrain vehicles for use by purchasers and 
potential purchasers free of charge. 
(b) The commissioner shall issue certificates of completion to persons who satisfactorily 
complete the requirements of an approved course. The commissioner may authorize a 
dealer of all-terrain vehicles and other approved providers to issue the certificates of 
completion. 
(c) On and after the first day of January, two thousand five, no person under the age of 
eighteen may operate an all-terrain vehicle without a certificate of completion of a 
vehicle rider awareness course as offered or approved by the commissioner. 
(d) The provisions of subsection (c) of this section do not apply to the operation of an all-
terrain vehicle on any private or public recreational trail or area or affiliated trail or area 
operated by a person or entity which has in place a safety program. 
 
§17F-1-3. Local government authority to regulate. 
Notwithstanding any provision of this article to the contrary: 
(1) The governing body of a municipality may regulate in any manner or prohibit, by 
lawfully enacted ordinance, the operation of all-terrain vehicles upon any street, road or 
avenue within the municipal corporate limits. 
(2) Homeowner associations may petition the county commission of the county in which 
the area regulated by the homeowner association is located for an ordinance to regulate or 
prohibit the operation of all-terrain vehicles upon any street, road or avenue within the 
area regulated by the homeowner association. County commissions are hereby 
authorized, upon receipt of a petition authorized by the provisions of this section, to enact 
an ordinance regulating or prohibiting the operation of all-terrain vehicles. 
(3) The county commission of any county which has in effect and is operating under a 
countywide comprehensive plan may by lawfully enacted ordinance regulate or prohibit 
the operation of all-terrain vehicles on any road in the county, except interstate highways: 
Provided, That any county which enacts any such ordinance shall notify the West 
Virginia state police and all law-enforcement  



agencies in the county of its action  in writing, together with a copy of the ordinance. 
 
§17F-1-4. All-terrain vehicle rental dealers required to provide safety equipment. 
Any person or entity renting or leasing all-terrain vehicles for recreational purposes must 
provide protective helmets as defined by the provisions of subdivision  (5), subsection (a), 
section one of this  article, to all persons  using such vehicles who are under the age of 
eighteen and offer protective helmets to all persons  eighteen  and older us ing the rented or 
leased vehicles: Provided, That for the provisions of this section to be applicable, the age 
and identity of the users of the all-terrain vehicle mus t be disclosed to the person or entity 
providing the rented or leased vehicle. 
 
§17F-1-5. Private property exemption. 
Except as provided by the provisions of subdivisions (3), (4) and  (5), subsection (a), 
section one of this  article, and except as provided by the provisions of section two of this 
article, the provisions of this article do not apply if the all-terrain vehicle is operated 
exclusively on lands  owned or leased by the vehicle owner or on private lands  of others 
with the owner's permission. 
 
§17F-1-6. Exemption for farm, commercial use; current regulations. 
(a) Except as provided by the provisions of subdivisions (4) and (5), subsection (a), 
section one, nothing  in this article may be construed to  preclude or limit the use or 
operation of all-terrain vehicles for lawful nonrecreational com mercial purposes, 
including, but not limited to, farm use, oil and gas operations, timbering, surveying and 
public utilities access. 
(b) Nothing in this chapter may be construed  to supersede or contravene the provisions of 
any agreement between the state of West Virginia and any private or governmental entity 
entered into prior to the effective date of this chapter, or any lawfully promulgated 
legislative rule, including any emergency legis lative rule, regulating the operation of all-
terrain vehicles. 
 
§17F-1-7. Applicability of rules of operation. 
(a) Every person operating an all-terrain  vehicle upon a public road or highway of this  
state shall be subject to all of the duties applicable to the driver of a vehicle by the 
provisions of chapter seventeen-c of this code except where inconsistent with the 
provisions of this article and except as to those provisions of chapter seventeen-c of this 
code which by their nature can have no application. 
(b) Notwithstanding  the provisions of subsection (a) of this section, a motor vehicle 
operator's license is not required of an operator of an all-terrain vehicle when he or she is 
operating said vehicle in conformity with the provis ions of subdivision (2), subsection (a) 
or subsection (b), section one of this chapter except when the operator is under the age of 
eighteen and is transporting a passenger under the age of eighteen. 
 



Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

§17F-1-8. Criminal penalties. 
(a) Except as provided in the provisions of subsection (b) of this section and in addition to any other 
legal remedy for violation of civil or criminal provisions of this code, any person who violates the 
provisions of this article or municipal or county ordinance enacted pursuant to the provisions of 
section three of this article or who owns or has control over an all-terrain vehicle and knowingly 
permits it to be used in violation of the provisions of this article is guilty of a misdemeanor and, 
upon conviction thereof, shall be fined not more than one hundred dollars. 
(b) Any parent, legal guardian or person who has actual responsibility for a child under eighteen 
years of age who knows or should have known the child is operating or is a passenger on an all-
terrain vehicle without a helmet as required by the provisions of section one of this article is guilty 
of a misdemeanor and shall, upon conviction, be subject to the following penalties: 
(1) For a first offense, a fine of not less than fifty dollars nor more than one hundred dollars or not 
more than ten hours of community service, or both; 
(2) For a second offense, a fine of not less than one hundred dollars nor more than two hundred 
dollars or not more than twenty hours of community service, or both; 
(3) For a third or subsequent offense, a fine of not less than two hundred dollars nor more than five 
hundred dollars or not more than one hundred hours of community service, or both. 
 
§17F-1-9. Definition of all-terrain vehicle. 
As used in this chapter, "all-terrain vehicle" or "ATV" shall mean any motor vehicle, fifty-two 
inches or less in width, having an unladen weight of eight hundred pounds or less, traveling on 
three or more low pressure tires with a seat designed to be straddled by the rider, designed for or 
capable of travel over unimproved terrain. 
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