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SYNOPSIS
Objective. We determined the rate and costs of recent U.S. all-terrain vehicle
(ATV) and bicycle deaths.
Methods. Fatalities were identified from the National Center for Health
Statistics Multiple Cause-of-Death public-access file. ATV and bicycle deaths
were defined by International Classification of Diseases, 10th Revision codes
V86.0–V86.9 and V10–V19, respectively. Lifetime costs were estimated using
standard methods such as those used by the National Highway Traffic Safety
Administration.
Results. From 2000 through 2005, 5,204 people died from ATV crashes and
4,924 from bicycle mishaps. A mean of 694 adults and 174 children died
annually from ATV injuries, while 666 adults and 155 children died from bicycle
injuries. Death rates increased among adult ATV and bike riders and child ATV
riders. Males had higher fatality rates for both ATVs and bicycles. Among children, total costs increased 15% for ATV deaths and decreased 23% for bicycle
deaths. In adults, ATV costs increased 45% and bike costs increased 39%.
Conclusions. Bicycle- and ATV-related deaths and associated costs are high
and, for the most part, increasing. Promotion of proven prevention strategies,
including helmet use, is indicated. However, enforcement of helmet laws is
problematic, which may contribute to observed trends.
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All-terrain vehicles (ATVs) are a popular form of motorized recreation, with an estimated eight million fourwheelers in use in 2005 and nearly 24 million riders.1,2
About 800,000 new ATVs were sold in the U.S. in 2006.3
ATVs are also used in a variety of occupational settings,
including agriculture, construction, oil production,
and law enforcement.4 Larger, more powerful, and
faster ATVs have increased exposure and contributed
to rising fatal and nonfatal injuries.1,2,5 In fact, the U.S.
Consumer Product Safety Commission (CPSC) reports
that the estimated number of deaths associated with
ATVs has risen nearly 60%, from 552 in 2000 to 870
in 2005. Similarly, estimated nonfatal injuries requiring emergency department (ED) treatment rose 48%,
from 92,200 in 2000 to 136,700 in 2005.1 Children ,16
years of age accounted for about one-quarter of deaths
and about one-third of ED-treated injuries during this
period. Helmkamp et al.5 reported that estimated hospitalizations for ATV-related injuries increased 90%,
from 8,232 in 2000 to 15,630 in 2004. Total hospital
charges for these injuries increased 243%, from $109
million in 2000 to $374 million in 2004. Helmkamp
and Lawrence6 compared the reported frequency
and cost of child (age #15 years) and adult (age $16
years) ATV deaths in the U.S. from 1999 to 2003 and
concluded that, despite federal efforts and strong
recommendations from consumer groups, little had
changed in regard to ATV safety in 20 years.
Bicycling is more popular than ATV riding, with
about 100 million bicycle owners in the U.S. in 20047
and nearly 20 million new bikes sold annually.8 From
2000 through 2005, the Centers for Disease Control
and Prevention reported an annual mean of about
800 deaths from bicycle injuries, increasing 25% from
738 in 2000 to 926 in 2005. Estimated nonfatal injuries
requiring ED treatment decreased 27%, from 660,403
in 2000 to 479,963 in 2005. Children ,16 years of age
constituted about 19% of deaths and nearly 60% of
ED-treated injuries.9
Numerous U.S. studies of bicycle injuries and deaths
have been conducted during the past two decades.
Some studies have described the epidemiology of bike
injuries,10–12 while many have focused on fatal and nonfatal injury patterns and trends among child and adult
populations of states, regions, or the entire nation.13–25
Only a few have provided cost information related to
nonfatal injuries21 and deaths.18,19
Schulman estimated that in the U.S. in 1997, approximately 327 fatal, 6,900 hospitalized, and 100,000 ED
cases of bicycle-related head injuries could have been
avoided with universal use of bicycle helmets. These
preventable cases were associated with nearly $2.4
billion in health-care costs.18 More recently, Miller

reported total lifetime costs of $2.3 billion resulting
from 866 confirmed bicycle deaths in the U.S. in
2000.19
The epidemiology of ATV injuries and deaths
has been well-described in various states, regions,
and individual trauma centers, but few studies have
reported on the entire U.S. population.6,26–31 During the
past 20 years, numerous U.S. studies have compared
four-wheeled ATV injuries with those resulting from
three-wheeled ATVs, snowmobiles, dirt bikes, dune
buggies, motorcycles, and other motor vehicles,32–44
but we identified only one study that included bicycles:
Brown reviewed ATV and bicycle injuries seen at an
Ohio pediatric trauma center.45 To our knowledge,
no national study has focused specifically on ATV and
bicycle deaths and resulting costs.
The objectives of our study were to (1) calculate
fatality rates and describe national trends of reported
ATV and bicycle fatalities during 2000–2005, (2) calculate and compare the estimated total lifetime costs
resulting from these deaths, and (3) discuss results in
the context of the public health approach to injury
prevention, including strategies such as helmet use
and regulatory approaches.
METHODS
Populations of interest and case definition
ATV and bicycle deaths for children (aged 15 years)
and adults (aged $16 years) for 2000–2005 were identified from the National Center for Health Statistics
(NCHS) Multiple Cause-of-Death (MCOD) publicaccess file.46 The MCOD data, which are drawn from
official death certificates, include a record of every
death that occurred in the U.S. in a given year. The
age range for children follows the definition used by
the CPSC for its standard presentation of ATV fatality
statistics.1 ATV and bicycle deaths were identified by
searching all diagnosis fields for International Classification of Diseases, 10th Revision external cause codes
V86.0–V86.9 and V10–V19, respectively.47 Searching all
fields results in slightly higher case counts than looking only at the underlying cause of death, as coded
by NCHS.
Fatality rates
We used a population-based approach to calculate
fatality rates. While this approach is methodologically
sound and previously published for ATV deaths,30,31,48
it would have been preferable to use a registrationbased rate. This latter approach was not feasible,
however, because most ATVs in use are unregistered.1
In 2005, only 16 states required ATV registration with
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a motor vehicle registration agency.49 Furthermore,
there are no consistent or reasonably accurate counts
of bicycles in use, and bikes typically are not required
to be registered.
Cost estimates
Total lifetime costs resulting from ATV and bicycle
deaths were estimated using a comprehensive approach
that incorporated medical, work loss, and quality of life
(QOL) components. Conceptually, these components
encompass all costs that might be reasonably incurred
by society as a result of injury. This approach has been
used previously to estimate costs of ATV deaths for
children and adults.6,50
Medical costs were computed separately for the
places of death identified in the MCOD data: on-scene,
on hospital arrival, in the emergency room, at the
hospital after admission, and at a nursing home. The
medical costs incurred, depending on place of death,
might include coroner/medical examiner, emergency
medical transport, ED, inpatient hospital, and nursing
home costs.
Estimates of work losses follow the approach of Rice
et al.51 For a victim of a given age and sex, we summed
the probability of surviving to each subsequent year of
age52 times sex-specific expected earnings (including
the value of fringe benefits) for someone of that age,
as reported in Haddix et al.53 Parallel calculations were
used to value lost household work. Earnings at future
ages were adjusted upwards to account for a historical
1% productivity growth rate.53 Growth in household
production, on the other hand, has been historically
negligible, so we did not adjust for it. Both earnings
and household production were discounted to present
value using a 3% discount rate—the discount rate recommended for reference case comparisons worldwide
by the U.S. Panel on Cost-effectiveness in Health and
Medicine.54
Lost QOL resulting from a fatality depends only
on the victim’s life expectancy. Each year of expected
life lost was valued at $98,851 (in 2000 dollars) and
discounted to present value using a 3% discount rate.
This value is based on a value of statistical life of $3.4
million (in 2000 dollars), which was derived from a
systematic review55 and is used in regulatory analyses
at the Department of Transportation and the U.S.
Department of Justice. The value of a statistical life
(the amount that people are collectively willing to
pay—and actually do pay—to save one life) is divided
by the present value of the expected number of years
of life saved.
National cost estimates for all years were inflated to
2005 dollars to facilitate comparisons between years.
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Medical costs were inflated by an index of medical
expenditures per capita, while work loss and QOL costs
were inflated by the real employment cost index, as
calculated by the U.S. Bureau of Labor Statistics.
RESULTS
During the six-year study period, 5,204 people died
from ATV crashes, compared with 4,924 who died
from bicycle mishaps. A mean of 694 adults and 174
children died annually from ATV injuries, while 666
adults and 155 children died from bicycle injuries.
This translates, in 2005 for example, to 17 adults and
four children dying weekly in ATV crashes, as compared with 15 adults and three children dying weekly
in bicycle incidents. The high-risk group of 16- and
17-year-olds accounted for 6% of all ATV deaths and
3% of all bicycle deaths. Forty-five percent of the ATV
deaths had a first diagnosis of head injury; 50% among
children, 43% among adults, 48% among females, and
44% among males. For bicycle deaths, 48% were due to
head injury; 58% among children, 46% among adults,
47% among females, and 48% among males.
Counts and fatality rates
Children. Overall, children accounted for 20% of all
ATV deaths and 19% of all bicycle deaths, with little
proportional variation by year. The mean age of both
ATV and bike victims was about 11 years. Among
adolescent ATV victims, 75% were male, compared
with 82% of bike victims (Table 1). ATV and bicycle
fatality rates for children were similar during the sixyear period (0.27 deaths per 100,000 and 0.24 deaths
per 100,000, respectively), with ATV rates consistently
exceeding bicycle rates after 2000. ATV rates increased
15% during the period, while bicycle rates decreased
22%. As shown in Table 1 and Figure 1, notable gender
differences in the childhood fatality rates included:
• The male ATV rate (0.39) was about 2.8 times
the female ATV rate (0.14).
• Female ATV rates were consistently higher than
female bicycle rates.
• Male ATV rates were lower than male bike rates
for 2000 and 2001, the same in 2002, and then
consistently higher from 2003 on.
• The male bicycle rate (0.38) was approximately
four times the female bicycle rate (0.09).
• The highest rate during the period was for male
bicycle deaths in 2000 (0.49).
Adults. Adults accounted for 80% of both ATV and
bicycle deaths, and nearly 90% were male (Table 1).
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Table 1. Trends in the number and ratea of reported ATV- and bicycle-related deaths
in the U.S. by age group and gender, 2000–2005

Vehicle

2000
Number (rate)

2001
Number (rate)

2002
Number (rate)

2003
Number (rate)

2004
Number (rate)

2005
Number (rate)

Total
Number (rate)

Children (15 years of age)
ATV
Male
Female
Total

119 (0.36)
43 (0.14)
162 (0.25)

123 (0.37)
36 (0.11)
159 (0.25)

122 (0.37)
39 (0.12)
161 (0.25)

130 (0.39)
44 (0.14)
174 (0.27)

153 (0.46)
48 (0.15)
201 (0.31)

138 (0.41)
48 (0.15)
186 (0.29)

785 (0.39)
258 (0.14)
1,043 (0.27)

Bicycle
Male
Female
Total

161 (0.49)
25 (0.08)
186 (0.29)

127 (0.38)
26 (0.08)
153 (0.24)

121 (0.37)
25 (0.08)
146 (0.23)

120 (0.36)
28 (0.09)
148 (0.23)

119 (0.36)
33 (0.10)
152 (0.23)

118 (0.35)
27 (0.08)
145 (0.22)

766 (0.38)
164 (0.09)
930 (0.24)

Adults (16 years of age)
ATV
Male
Female
Total

500 (0.48)
61 (0.05)
561 (0.26)

543 (0.51)
59 (0.05)
602 (0.27)

544 (0.50)
77 (0.07)
621 (0.28)

659 (0.60)
84 (0.07)
743 (0.33)

669 (0.60)
91 (0.08)
760 (0.33)

779 (0.69)
95 (0.08)
874 (0.38)

3,694 (0.56)
467 (0.07)
4,161 (0.31)

Bicycle
Male
Female
Total

510 (0.49)
62 (0.05)
572 (0.26)

605 (0.57)
50 (0.04)
655 (0.30)

579 (0.53)
54 (0.05)
633 (0.28)

562 (0.51)
66 (0.06)
628 (0.28)

625 (0.56)
80 (0.07)
705 (0.31)

716 (0.64)
85 (0.07)
801 (0.35)

3,597 (0.55)
397 (0.06)
3,994 (0.30)

Rates per 100,000 population; annual denominators obtained from the Census Bureau

a

ATV = all-terrain vehicle

The number of adult ATV deaths and resulting fatality
rates were lower than those observed for adults dying
in bicycle crashes from 2000 to 2002, with the trend
reversing from 2003 through 2005. Although the sixyear adult fatality rates were virtually the same for
ATVs (0.31) and bicycles (0.30), the overall fatality rate
increased 56% for adult ATV victims as compared with
40% for adult bicycle victims. As shown in Table 1 and
Figure 2, there were several notable gender differences
among the adult rates, including:
• The male ATV rate (0.56) was eight times the
female ATV rate (0.07).
• The male bicycle rate (0.55) was nine times the
female bicycle rate (0.06).
• Male ATV rates were lower than male bicycle rates
for 2000 to 2002 and then consistently higher
from 2003 on.
• The highest rate during the period was for male
ATV deaths in 2005 (0.69).
• The largest rate differential among adults
occurred in 2001 between male (0.57) and female
(0.04) bicycle victims.

Lifetime costs of fatalities
The lifetime economic costs associated with ATV deaths
among children increased 15% (from $805 million
in 2000 to $924 million in 2005); the highest annual
cost, a little more than $1 billion, occurred in 2004
(Table 2). For children killed in bicycle mishaps, total
costs decreased nearly 23%, from $929 million in 2000
to $719 million in 2005. Among adults killed in ATV
crashes, lifetime costs increased 45%, from $2.4 billion
in 2000 to $3.5 billion in 2005. This compares to a
39% increase observed for adult bicycle victims, from
$2.0 billion in 2000 to $2.8 billion in 2005. Interestingly,
while child ATV deaths generally increased during the
period and child bicycle deaths decreased, the mean
value of the real total lifetime cost held constant at a
little less than $5 million and was, moreover, remarkably similar for both causes; the mean difference was
a mere $387 (Table 2). However, among adults, while
both ATV and bike deaths increased, the mean value
of the lifetime costs was consistently about $0.5 million
higher for ATV victims. The mean value of lifetime
costs was consistently higher among children compared
with adults for both ATVs (about 22% and $0.9 million
annually) compared with bicycles (about 41% and $1.5
million annually).
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Overall, the QOL component accounted for more
than 64% of the total lifetime costs, the work loss component for about 35%, and the medical component
for less than 1%. These proportions varied only slightly
by ATV or bicycle, age group, or year. As shown in
Table 2, while QOL and work loss accounted for the
significant dollar changes noted previously, the most
notable proportional cost changes between 2000 and
2005 occurred in the medical component:
• Adult ATV medical costs increased 112%, from
$5.6 million to $11.8 million.
• Adult bicycle medical costs increased 60%, from
$10.5 million to $16.8 million.
• Child ATV medical costs increased 21%, from
$1.8 million to $2.2 million.
• Child bicycle medical costs decreased 43%, from
$4.1 million to $2.4 million.
DISCUSSION
Our results demonstrate a steady increase in the
number and rate of ATV and bicycle deaths for both
children and adults during the study period. The only
positive outcomes were the decreasing trends observed
among child bicycle victims. Males are at a higher risk
of death than females for both ATVs and bicycles. The
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male preponderance is likely explained by differences
in both exposure and behavior.2,14,56,57 Both recreational
activities are typically male dominated, particularly in
older age groups.14,27 In addition, males may be more
likely than females to take risks, such as carrying an
ATV passenger, given similar exposures.27
Costs continued to escalate in other high-risk groups,
as well. Total costs rose 15% for children’s ATV deaths
and decreased 23% for children’s bike deaths, in both
cases closely tracking the changes in incidence. The
mean real cost per child victim was practically constant
across the six years and nearly identical between ATVs
and bikes. This reflects the demographic consistency
across years and between transport modes: in every
case, the fatal population had a mean age of 11 and was
at least 73% male. Thus, life expectancies and expected
lifetime incomes were fairly constant, resulting in
very little variation in costs. Among adults, while total
annual costs for both ATV and bicycle deaths increased
in about the same proportion overall, the mean cost
per victim displayed notable annual differences. This,
again, was the result of demographic differences.
The mean age of bicycle fatalities was fairly constant
at 45 to 47, while the mean age of ATV fatalities rose
steadily from 35 in 2000 to nearly 40 in 2005. Work
loss decreases with age because older victims lose fewer
years of expected working life.

Figure 1. ATV- and bicycle-related fatality rates, by gender, for people 15 years of age

ATV = all-terrain vehicle
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Figure 2. ATV- and bicycle-related fatality rates, by gender, for people 16 years of age

ATV = all-terrain vehicle

These trends in both bicycle and ATV deaths are
troubling and deserve further discussion, including
an analysis of potential strategies that might mitigate the increasing fatalities and rates. Applying the
public health approach to ATV and bicycle injuries
and death,58 the collective body of work on surveillance and the identification of risk factors has been
comprehensive and unequivocal. The intervention
evaluation and implementation components have been
more uniformly addressed within the bicycle community compared with ATVs, and may explain some
of the variation in the death rates across the different
population subgroups. One strategy that has been
demonstrated to reduce injuries and deaths for both
bicycles and ATVs is helmet use. We therefore focus
our discussion on helmet use and effectiveness, and
on helmet laws and their potential influence on the
trends noted previously.
Use and effectiveness of helmets and helmet laws
Rodgers reported in 1998 that about 43% of bicyclists
said they always or almost always used a helmet. This
proportion was higher in the youngest riders, for those
with college educations, and for those whose riding
time exceeded 100 hours/year.56 The 2005 Youth Risk
Behavior Survey reported that more than 83% of high
school students rarely or never wore a bicycle helmet

and that helmet use was lower among males and black
people.57 In a 2003 review of research relating to bicycle
helmet use in children,59 Coffman identified several
barriers to helmet use, including lack of peer support,
discomfort of helmets, poor role modeling by parents
and other adults, negative parental pressure, and helmet cost. Effectiveness of bicycle helmets in reducing
the severity of injury has been well-established.60–69
Thompson and colleagues reported that helmets,
regardless of type, provide substantial protection (e.g.,
a 69% to 74% protective effect) against head injuries
in people of all ages involved in crashes, including
those involving motor vehicles.62 Rivara et al. found
that children whose helmets fit poorly had nearly a
twofold increased risk of head injury.63 Rodgers, in a
1998 national telephone survey,67 and Karkhaneh and
colleagues’ recent systematic review of bicycle helmet
laws,69 opined that legislation significantly increased
helmet use, particularly among younger age groups.
They further emphasized that state helmet laws must
be an important component of any strategy to increase
usage.
Multiple studies have been conducted on ATV
helmet use and injuries, mortality rates, and results
of legislative efforts.26,27,30,31,40,48,70–73 In a 1997 national
ATV exposure survey, Rodgers estimated about 52%
of ATV drivers frequently wore helmets.27 Rodgers also
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showed that, given an ATV accident resulting in injury,
helmet use reduced the risk of death 42% and could
reduce the likelihood that a nonfatal injury involved
the head by about 64%.26 Helmkamp also reported
that states with ATV helmet laws had 1990–1999
population-based fatality rates that were half that of
states with no safety legislation.30 Recently, Rodgers
explored population-based state ATV mortality rates
for the same decade and concluded that state rate
variations were in large part related to ATV usage rates
and several demographic characteristics, including the
proportion of the state’s population that was male,
young, rural, college educated, and white.31 Rodgers
added that state and local governments with large
rural populations and high ATV usage rates should
consider enacting safety requirements to address the
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mortality risk directly. Safety measures could include
age restrictions, hands-on training, and use of safety
equipment (i.e., helmets and eye protection).
States and localities began adopting bicycle laws
in the late 1980s, mostly limited to children younger
than age 16.74 In 1994, Congress passed the Children’s
Bicycle Helmet Safety Act, requiring the CPSC to
establish a bicycle helmet standard. Provisions of this
act included adequately protecting the head and having chinstraps strong enough to prevent helmets from
coming off riders in a crash, collision, or fall. Currently,
an omnibus federal law does not mandate bicycle riders to wear helmets. Healthy People 2010, however,
set a goal for all states to have a bicycle helmet law
for riders younger than 16 years of age by 2010.75 In
2005, 20 states had laws and more than 150 localities in

Table 2. Trends in the real costs of ATV- and bicycle-related deaths
in the U.S. by age group and cost components, 2000–2005a

Component

2000

2001

2002

2003

2004

2005

Overall
change
(percent)

Children (15 years of age)
ATV (number of deaths)
Quality of life
Work loss
Medical
Total
Mean

162
545.92
257.56
1.83
805.31
4.97

159
535.84
254.91
1.55
792.30
4.98

161
541.72
258.53
2.13
802.37
4.98

174
587.51
275.43
2.34
865.27
4.97

201
676.14
323.19
2.31
1,001.65
4.98

186
628.27
293.81
2.21
924.28
4.97

115.1
114.1
120.8
114.8

Bicycle (number of deaths)
Quality of life
Work loss
Medical
Total
Mean

186
622.30
302.14
4.15
928.59
4.99

153
509.15
244.32
3.14
756.07
4.94

146
489.28
236.55
3.14
728.97
4.99

148
496.23
238.56
1.96
736.74
4.98

152
512.42
244.06
2.52
759.00
4.99

145
483.53
233.12
2.37
719.02
4.96

222.3
222.8
242.9
222.6

Adults (16 years of age)
ATV (number of deaths)
Quality of life
Work loss
Medical
Total
Mean

561
1,486.37
885.86
5.60
2,377.82
4.24

602
1,577.43
946.00
7.16
2,530.59
4.20

621
1,580.63
925.13
8.31
2,514.06
4.05

743
1,887.60
1,113.60
10.59
3,011.79
4.05

760
1,937.08
1,134.06
10.04
3,081.18
4.05

874
2,177.83
1,263.34
11.85
3,453.01
3.95

146.5
142.6
1111.6
145.2

Bicycle (number of deaths)
Quality of life
Work loss
Medical
Total
Mean

572
1,285.82
708.34
10.49
2,004.65
3.50

655
1,511.95
857.48
12.57
2,382.00
3.64

633
1,450.03
822.46
12.88
2,285.37
3.61

628
1,410.85
777.09
11.80
2,199.74
3.50

705
1,567.64
852.13
13.94
2,433.72
3.45

801
1,786.88
980.87
16.78
2,784.53
3.48

139.0
138.5
160.0
138.9

In millions of 2005 dollars

a

ATV 5 all-terrain vehicle
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these states and in 15 additional states had ordinances
requiring minors to wear helmets. Fifteen states had
no state or local helmet laws.
Similarly, there are no federal laws requiring helmets
for ATV riders. The 10-year consent decree between
the CPSC and major ATV manufacturers required that
manufacturers affix a permanent warning label on all
ATVs sold in the U.S. beginning in 1988. One of the
specific safety precautions listed on each label recommended that ATV operators always wear an approved
motorcycle helmet, eye protection, and protective
clothing.76 After the consent decree expired in 1998,
most major ATV manufacturers voluntarily continued to place these labels on new ATVs. Professional
organizations such as the Consumer Federation of
America, the American Academy of Pediatrics, and
the American Academy of Orthopaedic Surgeons
strongly recommend the use of safety equipment,
including helmets, and stress that helmets should be
those used by motorcyclists and not those typically
worn by bicyclists.77–79 A parallel Healthy People 2010
objective for state ATV laws was not developed. In 2005,
27 states required helmets for young ATV riders; 13 of
these states also required helmets for adults, and 15
states required helmets on both drivers and passengers. The ATV helmet law in nine states was specific
for public property or defined designated areas such
as state parks. Two of the state laws pertained only to
three-wheeled ATVs.49,80
Many of the aforementioned studies have shown
that universal helmet use by ATV and bicycle riders
reduces the likelihood and severity of injuries. While
helmet laws are in place in many states, the effectiveness of the laws is often problematic if they cannot be
enforced.31,48,69 While we do not know the proportion
of ATV and bike victims who wore a helmet, the high
proportion of fatal head injuries that we observed
should give us pause and suggest that helmets probably
were not worn. We feel the enforcement paradox has
contributed to the continuing increase in ATV and bike
deaths and associated costs in both adults and children.
Ehrlich and colleagues conducted a matched analysis
of parents’ and children’s self-reported attitudes toward
bicycle safety and concluded that (1) parents don’t
always know if their kids are riding safely, (2) simply
owning a helmet does not ensure its use, and (3) a
parent’s behavior will impact a child’s safety practices;
simply riding helmeted with your family may be an
intervention itself.81 We suspect these findings might
very well be operating among ATV riders as well, but
a similar analysis has not been conducted.

Limitation
We acknowledge a limitation in the cost portion of
our study. The magnitude of the QOL component,
which accounted for 64% of total costs, depends on
the assumed value of a statistical life (VSL), which can
easily vary by one-third in either direction. The VSL
that we used is consistent with National Highway Traffic
Safety Administration practice, but other government
agencies have different policies.
CONCLUSIONs
Our study demonstrated that prevention solutions for
both ATV and bicycle injuries have not yet met their
historical promises to reduce fatalities and injuries.
While exposure to bicycles was much higher than to
ATVs, population-based death rates were comparable
and increasing for adults. The decrease in children’s
fatalities may be related to increased use of helmets
in this subpopulation. No corresponding trend in
ATV deaths for children was demonstrated, unfortunately, and may reflect poorer penetration of helmet
use among ATV users. Further study, including more
in-depth analysis of attitudes toward safety strategies
among parents and children, the potential impact
of increased enforcement of existing laws regulating
bicycle and ATV safety, and more universal education
about effective safety measures, is warranted.
This study was funded by the Arabella Legacy Fund and Concerned Families for ATV Safety.
The findings and conclusions in this article are those of the
authors and do not necessarily represent the views of the Arabella
Legacy Fund or Concerned Families for ATV Safety.
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