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The Epidemic of Pediatric
Traffic Injuries in South
Florida: A Review of the
Problem and Initial
Results of a Prospective
Surveillance Strategy
| S. Morad Hameed, MD, MPH, Charles A.

Popkin BA, Stephen M. Cohn, MD, E. William
Johnson, MPH, and the Miami Pediatric
Traffic Injury Task Force

This study identified specific regional
risk factors for the high rate of pediatric
pedestrian trauma in Florida. Of the 29
cases studied prospectively, 3 (10%)
occurred near ice cream trucks and 13
(45%) involved “dart-outs”; mean hos-
pital charges were $24478 ±$43939.
Recommendations included an engi-
neering change for a dangerous inter-
section, and a population-based rec-
ommendation was to equip ice cream
trucks with extending stop signs. (Am J
Public Health. 2004;94:554–556)

Approximately 30 000 children are
struck by cars each year in the United
States.1 Florida is home to 4 of the 5 most
dangerous cities for pedestrians in this coun-
try, and the mortality rate after pedestrian
trauma (3.9 per 100 000) is higher than the
national average (2.3 per 100 000).2 Pedi-
atric pedestrian injuries are frequently en-
countered at our trauma referral center in
Miami, Florida.

Efforts to reduce the rates of pedestrian in-
jury previously centered primarily on educa-
tion programs and met with little success.3

This may be partly due to an absence of data
from prospective studies. Broad demographic
trends and socioeconomic and geographic
risk factors identified in the literature are
often either region-specific or too generalized
to be useful in the creation of practical, site-
specific prevention strategies.

The purpose of this study was to outline
the distribution, determinants, and effects of

pediatric pedestrian trauma (PPT) in our com-
munity. We hypothesized that careful data
collection would uncover community-specific
PPT risk factors and suggest avenues for pre-
vention and resource allocation.

METHODS

This study, set at the Jackson Memorial
Hospital/University of Miami Ryder Trauma
Center (the sole trauma center for approxi-
mately 3 million Miami-Dade County resi-
dents), was performed in 2 phases.

Phase 1—Retrospective Review
Medical records of pediatric pedestrians

(younger than age 16 years) who presented to
our institution between January 1994 and De-
cember 1996 were reviewed. Demographic
parameters were defined and analyzed to as-
sess the impact of PPT in our communities.

Phase 2—Prospective Data Collection
Recommendations from a multidisciplinary

task force (including local medical, police, and
government agencies) were incorporated into
a design of a 4-month prospective cohort
study. Detailed information from hospital rec-
ords, crash scene visits, patients, families, and
police interviews was compiled on consecu-
tive cases of PPT treated at our center (July 1
through October 31, 2000). Injury scene con-
ditions were systematically assessed and espe-
cially emphasized in the analysis.

RESULTS

Retrospective Review
A total of 235 PPT cases were evaluated.

Grade school children were most often (53%)
injured, usually in the vicinity of schools.
Boys predominated, and African American
children accounted for 60% of the cases.
High mean hospital charges ($16553) re-
sulted from the high incidence rates (32%) of
head injuries.

Prospective Data Collection
Population, scene, environmental, and cost

issues were explored in 29 consecutive cases
of PPT. Many children (69%) were from
single-parent homes. Although Miami is ethni-
cally diverse, a disproportionate number of
PPT events occurred in predominantly African

American neighborhoods. Thirty-five percent
of children came from homes where at least 1
parent had some postsecondary education.

At most sites, intervals between marked in-
tersections were long, allowing vehicle accel-
eration and predisposing random pedestrian
crossing patterns. Some intersections
(Figure 1) were observed to be poorly regu-
lated by misplaced traffic lights and were a
source of long-standing community apprehen-
sion. Mechanisms involving obstruction of
view (“dart-outs”)4 were common (46%), al-
though most PPT incidents (64%) occurred
in clear daylight conditions. Site visits pro-
vided insight into situational dynamics. For
example, 3 events (10%) resulted from traffic
disruption by ice cream trucks.

Hospital charges ranged from $336 to
$172283, and at the time of the site visit
(25 ±13 days post-PPT), 44% of children
had not returned to school.

DISCUSSION

Previous studies (Table 1) have character-
ized region-specific risk factors for PPT,
which may not be completely generalizable to
Miami, with its unique cultural and geo-
graphic milieu. As indicated by our review,
South Florida is fertile ground for a compre-
hensive PPT prevention strategy. Groups such
as the North Miami Crash Traffic Safety Team
and the Safe Kids prevention programs have
taken an active role in pedestrian education,
but to date, prevention initiatives have not
been designed with specific references to ob-
jectively measured risk factors.

Available information sources, including
police reports and hospital records, lacked
sufficient detail to clarify the causes of PPT.
The second phase of this study was designed
to provide useful information for develop-
ment of directed multidisciplinary prevention
policy.

All 29 cases studied during our surveil-
lance period had implications for the design
of high-risk or population-based prevention
strategies. Miami’s uninhibited westward
growth has resulted in the creation of com-
munities with high volumes of rapid com-
muter traffic and long residential streets with-
out sidewalks. Situations such as that
summarized in Figure 1 will require innova-
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FIGURE 1—Problematic intersection at 2nd Ave and NW 67th St, Miami, Fla. During this
site visit, numerous bystanders approached the investigators to find out when the city was
planning to modify the control of this dangerous intersection. The visit was prompted by the
injuries of a 5-year-old African American boy who had been holding his mother’s hand at
the bus stop on the corner. The driver of car A, after waiting behind a bus ahead of the
traffic lights, swerved onto the shoulder area at a high rate of speed and entered the
intersection unaware that the light had changed. The ensuing events are depicted. After the
collision with car B, the driver of car A lost control, striking the boy, his sister, and their
mother. The car then struck a fence at the corner and proceeded toward the wall of a
nearby house with the child still trapped underneath.

TABLE 1—A Summary of the Pediatric Pedestrian Traffic Injury Literature

Authors Type of Study No. of Injuries Location Main Conclusion

Rivara and Barber, 19855 Retrospective 210 Memphis, Tenn Traffic engineering modifications are practical solution

Brison et al., 19884 Retrospective 71 Washington State Prevention strategies must be age-specific

Mueller et al., 19906 Case–control 98 King County, Washington Busy streets, multifamily homes are strong risk factors

Braddock et al., 19917 Retrospective 198 Hartford, Conn High-density areas are problematic

Roberts et al., 19953 Case–control 190 Auckland, New Zealand High traffic volume in urban areas should be reduced

Agran et al., 19968 Case–control 39 Orange County, California Parked cars and reduced speed would decrease injuries

Calhoun et al., 19989 Retrospective 91 Jefferson County, Alabama Manageable environmental risk factors were identified; 

education should be targeted toward grade school children

Durkin et al., 199910 Retrospective review of newly Incidence study of all injuries Harlem, New York, NY Community interventions (play areas, education) may be helpful 

implemented intervention (n = 981) in Harlem, in preventing injury

New York, NY

Miami Pediatric Traffic Retrospective review 235 Miami–Dade County, Florida Ongoing surveillance is required for continued development of 

Injury Task Force, 2001a focused prevention strategies

Prospective surveillance 29

aUnpublished data.

tive engineering approaches to eliminate high-
risk scenarios. Other high-risk situations, such
as those involving ice cream trucks, will re-
quire legislation mandating the use of safety
measures such as extending stop signs on
these vehicles to help reduce the impact of
the frequently observed dart-outs. Conscien-
tious regulation of school bus access and
pickup and drop-off practices would reduce
the incidence of injuries observed during
school hours.

Although this study was performed without
external funding, a grant from the Florida De-
partment of Transportation will allow us to
address some of the limitations of this initial
surveillance. Information will be collected
over a school year along with an economic
evaluation, and more objective scene meas-
urements will be made. We hope to delineate
a cost-effective surveillance-based prevention
plan that reduces the incidence of children
struck by motor vehicles.
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Florida’s Motorcycle
Helmet Law Repeal and
Fatality Rates
| Andreas Muller, PhD

On July 1 2000, the State of Florida
exempted adult motorcyclist and moped
riders from wearing helmets provided
they have medical insurance of $10000.
Monthly time series of motorcycle occu-
pant deaths are examined from 1/1994
to 12/2001. The interrupted time series
analysis estimates a 48.6% increase in
motorcycle occupant deaths the year
after the law change. The impact esti-
mate reduces to 38.2% and 21.3% when
trends in travel miles and motorcycle reg-
istrations are controlled. Our findings
suggest that the law’s age exemption
should be revoked. (Am J Public Health.
2004;94:556–558)

Between 1997 and 2001, nationwide mo-
torcycle rider fatalities increased by 50%
while motorcycle registrations increased by
31%.1,2 The rise in death rates may be related
to the concurrent weakening of motorcycle
helmet laws in Arkansas, Texas, Kentucky,
Louisiana, and Florida. In comparing rates the
year before (1996) and the year after (1998)
the helmet law change, Preusser et al.3 found
a 21% increase in motorcyclist deaths in
Arkansas and a 30% increase in Texas. This
analysis tries to determine the effect of weak-
ening Florida’s motorcycle helmet law.

Since July 1, 2000, Florida statutes have
required motorcycle riders younger than 21
years of age to wear helmets. Adult motorcy-
cle and moped riders are exempted provided
they have insurance for motorcycle accident
injuries with minimum medical benefit cover-
age of $10000.4 Before July 1, 2000, Florida
had a helmet law that required all riders to
wear safety helmets.

The State of Florida is of interest because it
accounts for 9% of all motorcycle rider
deaths in the United States. Coinciding with
the helmet law change, the number of Flor-
ida’s motorcycle registrations increased sub-
stantially. The number of motorcycle deaths

in the state was high enough to permit a
monthly time series analysis. The Florida mo-
torcycle helmet law change has not been
evaluated statewide.5

METHODS

Data
Florida’s monthly motorcycle rider deaths

for the period January 1994 to December
2001 were analyzed. Motorcycle rider deaths
included operators or passengers of motorcy-
cles, mopeds, minibikes, motorized three-
wheelers, off-road, other, and unknown types
of motorcycles. All-terrain vehicles were ex-
cluded. The definition is intentionally com-
prehensive to allow for comparisons over
time. It matches the National Highway Traffic
Safety Administration’s definition of motorcy-
cle rider death.

The time series data were obtained from
the Fatal Accident Reporting System data-
base.1 Yearly issues of Highway Statistics pro-
vided motorcycle registration and travel
miles for the period 1996 to 2001, and ear-
lier years came from the 1995 summary vol-
ume.2 To obtain a more realistic representa-
tion of the Florida motorcycle registration
and travel trends, annual data were con-
verted into a monthly series by 12-month
centered moving averages. The smoothing
operation removes 12 observations and re-
duces the sample size to 84 months, July
1994 to June 2001.

The following series were analyzed: motor-
cycle rider deaths, motorcycle rider deaths
per billion travel miles, and motorcycle rider
deaths per 10000 registered motorcycles. Re-
stricting the analysis to rider deaths of adult
motorcyclists (>20 years) generates 3 addi-
tional series.

Time Series Models
The method of analysis was interrupted

time series analysis using Box–Jenkins mod-
els.6,7 To approximate normal distributions
closely, all time series were converted into
natural log units. A step function for an
abrupt, permanent impact models Florida’s
motorcycle helmet law change beginning in
July 2000. The residuals of all time series fol-
low random process properties (data available
from the author upon request).


