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njury is the leading cause of death and dissuch as heat, electricity or kinetic energy of a
ability of children in the United States crash, fall, or bullet. Injury may also be caused
(54,101). School-aged children ages 17y the sudden absence of essentials, such as heat
and younger sustain about 16,614,000r oxygen, as in the case of drowning” (54).
injuries annually (67)which often take a heavy  Risks of unintentional injury to students vary
physical, emotional, and financial toll on the each school day: in their travel to school; in the
children and their families. Children lose over 10controlled, supervised classroom environment; in
million school days each year due to injuriesphysical activities in gymnasiums and athletic
alone, an average of 22 lost school days per 10elds; the relatively unsupervised play during
students (8). However, students reduce theirecess and lunch periods; and finally, on their
exposure to the most serious risks of injury forreturn home (63). Demographic factors such as
school-aged children simply by attending schookge, sex, race, economics, and geography influ-
because the leading causes of death and injury emce the incidence and severity of injuries (4).
children, such as motor vehicle-related injury,The degree of risk to each student is a result of
homicide, suicide, falls, and drowning (see figurethe interaction of many other factors, including
3-1), are more frequent outside of school. Neverthe student's developmental stage, staff aware-
theless, a significant number of deaths and disaess and supervision, environment, equipment or
abling injuries occur in the school environment. products used at school (21), and school location.
This chapter defines risks to students in This chapter presents information on school
schools by number and severity of injuries. Aninjuries based on “intent’—unintentional (acci-
injury occurs from an “acute exposure to energydental) and intentional (assaultive or suicidal).

1 This estimate is based on data from the Child Health Supplement to the 1988 National Health Interview Survey (NHIS). Injury is
defined by the NHIS as “a condition of the type that is classified according to the nature-of-injury code numbers (800-999) in the ninth revi-
sion of the International Classification of Diseases. In addition to fractures, lacerations, contusions, burns, and so forth, which are commonly
thought of as injuries, this group of codes includes poisonings and impairments caused by accidents or nonaccidental violence” (8). “A per-
son may sustain more than one injury in a single accident (for instance, a broken leg and laceration of the scalp), so the number of injury con-
ditions may exceed the number of persons injured. Statistics of acute injury conditions include only injuries that involved medical attendance
or at least a half day of restricted activity” (8).
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FIGURE 3-1: Injury Death Rates, Children 5-19 years, 1992

(Rates are deaths per 100,000 population)
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SOURCE: National Center for Health Statistics, data from the National Vital Statistics System,

For a number of reasons, other reports have cho-
sen to use the term “accidental injury” when
reporting unintentional injuries. The term “unin-
tentional injury,” however, is more commonly
used by experts in the injury prevention field
because it connotes the ability to gnredict and pre-
vent most of these injuries.zmt tional - injury
means the “threatened or actual use of physica
force against oneself or an individual or group
that either results, or is likely to result, in injury
or death” (88). In this report, intentional injuries
include interpersonal violence and suicidal
behavior. Unintentional and intentional injuries
differ in the type of injury that results, its sever-
ity, and the level of response or dread it engen-

ders. Because of these differences, the types and

quality of data collected for unintentional and

intentional injuries also vary.

OTA surveyed the available injury data and
examined three interrel ated questions:

1. What school injury data currently exist?

2. What isthe quality of the existing data?

3. Given that most estimates are uncertain and
variable, what additional data are needed to
help decision makers?

To answer these questions, this chapter
reviews and comments on the available data con-
cerning injuries occurring in the school environ-
ment. As discussed in chapter 2, the types of data

?As explained by the Centers for Disease Control and Prevention (CDC), “[injuries are mistakenly referred to as ‘accidents’ because
they occur suddenly and are seen as unpredictable and uncontrollable. In particular, parents often believe that ‘accidents’ will not happen to
their child because the child is well supervised. Injury prevention in children is much more than a question of supervision; injuries, like dis-

ease, occur in highly predictable patterns and are controllable.”
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included are: 1) surveillanc°e2) survey; 3) epi- factors, such as gender and race, particularly for
demiological; and 4) anecdotal. This chaptemonfatal events (54). The absence of this infor-
identifies the data sources of school injury datanation prevents the determination of the circum-
and assesses their strengths and weaknesses. stances of injury.

Data on unintentional and intentional injuries Assessment of the available school injury data
in schools are widely dispersed. While somegdentifies the need for additional or better quality
national and state estimates of both unintentionalata to aid decisionmaking. Quality data can turn
and intentional school injuries are available, thepublic attention and possible resources from
databases either do not clearly distinguishwell-publicized but infrequent occurrences
between intentional and unintentional injuries ortoward more common injuries that represent a
collect information on one or the other. A studygreater public health problem. Data collection
based on the Child Health Supplement to theand analysis can uncover school injury problems
1988 National Health Interview Survey (NHIS), or reveal more about a problem already sus-
which provides national estimates of nonfatalpected. Implicit in this process is that it can even-
childhood injuries, is the one study to analyzetually lead to the overall reduction of school
national data by school as a location of injuryinjuries.

(67). While not limited to the school environ-

ment, national databases of playground, athleticgyNINTENTIONAL INJURY
and school bus-related crash injuries provide

data used to calculate or estimate the number (_lﬂlnintentional inj.uries are reco.gnized as a .Ie_ad—
school-related unintentional injuries associated"d cause of childhood mortality and morbidity
with these activities. There are also national estil the United States. One of the health objectives
mates of the number of homicides and suicides i§ét forth in Healthy People 2000: National
the school environment as well as national andi€alth Promotion and Disease Prevention
local self-report surveys on physical fighting andObjectlveé is to “provide academic instruction
weapon carrying that provide additional data orPn injury prevention and control, preferably as
nonfatal intentional injuries. part of quality school health education, in at least
State and epidemiological studies rely on°0 Percent of the school systems (grades K
school reports for estimates of school injuriesthrough 12)” (87). Compared to unintentional
Epidemiological studies provide a more detailednuries in genergl, I|t_tle public attentlon_ls given
picture of injury incidence. Because of diversef® those occurring in the school environment
reporting, underreporting, and inadequate report€Xcept in the aftermath of a particularly tragic
ing, school injury trends are difficult to charac- incident, such as a fatal school bus crash or foot-
terize. Often within single school districts certainPall injury. Injury deaths, however, are not
schools report injuries more conscientiously tharflways representative of injury incidence at
others. The absence of standardized definitiong§chool.
of reportable injuries among the states and Given the time students spend at school and
school districts limits comparisons of data. Injurythe variety of activities they engage in, the school
data regularly lack elemental aspects of injurie®nvironment presents many opportunities for
such as the location, characteristics, causativimjury. For school-aged children, epidemiologi-
contributors, socioeconomic, and demographical studies estimate that 10 to 25 percent of their

3 Surveillance data has been defined as the “ongoing and systematic collection, analysis, and interpretation of health data in the process of
describing and monitoring a health event. This information is used for planning, implementing, and evaluating public health interventions

and programs” (42).

4 Healthy People 2000 is a U.S. Public Health Service plan that developed health objectives designed to reduce preventable death, dis-

ease, and disability by the year 2000. Unintentional injury is a priority area targeted for specific reductions in mortality and morbidity.
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injuries occur in the school environment (56). [ Sources and Limitations of School-
Although many of these injuries are minor cutsRelated Injury Data

gnd brwses_ that heal qwcklly, s!gnlfkl)cant n“fm'Sources of data on the incidence and prevalence
ers are quite serious, resulting in absence ro \,hintentional injuries in the school environ-

school, restricted activity, hospitalization, dis-
ability, and death.

Incidence of injury of students is a function of,
the type of activities in which they participate
and their developmental stage (21). For example,
elementary school students are most likely to be
injured on the playground, while secondary
school students are most likely to be injured,
playing sports. Their developmental stage also
affects their ability to recover from injury. The

ment are:
1) National sources:

National Center for Health Statistics, U.S.
Department of Health and Human Services;
Centers for Disease Control and Prevention
(CDC), U.S. Department of Health and
Human Services;

National Highway Traffic Safety Administra-
tion (NHTSA), U.S. Department of Transpor-
tation;

healing processes of school-aged children arg
remarkably different from adults because they

are still growing (6). lance System (NEISS);
Activities at school differ from those of chil- « National Safety Council (NSC); and

dren and adolescents outside the school. Accord- National Pediatric Trauma Registry (NPTR).
ingly, it is essential to recognize patterns ofp) State studies and surveys.

frequency and severity specifically related to3) Epidemiological studies.

school injuries. Students’ activities during the

day are, for the most part, supervised anqational Sources of Data on Unintentional
restricted to relatively non-risky behavior. Thelnjuries in Schools

leading causes of childhood unintentional fatal, e OTA found no continuous national sur-

?njuries, ir_1c|uding motor vehicle crashes, _drown'veillance system that supplies comprehensive
ing, and fires (see figure 3-1), are more likely 10,0 mation” about school-related unintentional
occur outside of school. Thus, the nature of injus;rjes, national databases collect general infor-
ries and the focus of prevention efforts directedy,4tion relating to childhood injury (54). There
gt school injuries can differ from childhood_inju- are five major national types of unintentional
ries at other locations. Knowledge of the circum-gchqol-related injury data: death certificates, hos-
stances involved in such unintentional injuries isyjtq| discharge abstracts, hospital emergency
important for the development of prevention anzjoom reports, national health survey data, and
control efforts that adequately address the potenyraffic accident data. These sources have their
tial risks to students in the school environment. y5rious advantages and disadvantages, as

Due to their frequency and severity, play-explained in box 3-1. National data can provide a
ground and athletic injuries generate considerperspective of injuries and allow for comparisons
ably more data than other school-related injuriesto local injury data. For the most part, however,
Accordingly, a separate discussion of playgroundhe existing national data sources focus on partic-
and athletic injuries follows the general discus-ular problems that include school injuries, but
sion of school-related injuries below. Injuriesrarely distinguish them from non-school injuries.
sustained on the journey to and from school ar&ven when differentiated, school injuries may
also discussed separately because they involieclude many types of schools, such as colleges
different data sources. and vocational schools.

Consumer Products Safety Commission’s
(CPSC) National Electronic Injury Surveil-

5The NHIS reports that school-aged children sustained 13 million injuries in 1992.
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BOX 3-1: National Sources of Data on Unintentional Injuries in School

Mortality data

The National Center for Health Statistics  (NCHS) of the U.S. Department of Health and Human Ser-
vices (DHHS) is the primary source of fatality data; it collects mortality statistics from all 50 states. Fatality
data are collected from death certificates, which include information on the cause of death. However, the
national report is usually published about three years after the death occurred. The coding of fatal injuries
is based on the apparent intent of the persons involved—unintentional, homicide, or suicide (NRC, 1985).
Additional coding as to circumstances and location is limited; there is no categorization of the school
locale on hospital injury coding forms or death certificates. Also there is no standard system among the
states for filling out death certificates, which are often completed without an autopsy or before one can
establish the cause of death. Moreover, fatality data may overstate the unintentional fatalities if some
intentional injuries, such as suicides, are incorrectly reported. Or conversely, the unintentional fatality
data may be understated if some intentional deaths, as a result of child abuse, for example, are reported
as unintentional. While these statistics are useful in monitoring national fatality trends, without the report-
ing of school as a location there is not enough detail to determine fatality trends occurring at schools.

The National Highway Traffic Safety Administration (NHTSA) of the U.S. Department of Transporta-
tion compiles and analyzes mortality data on school bus-related accidents and on pedestrian and bicy-
clist mortality for the school-aged population. NHTSA's Fatal Accident Reporting System (FARS)
database, established in 1975, compiles information relating to fatal motor vehicle crashes from state
agencies. FARS sources include police accident reports, death certificates, and coroner or medical
examiner reports. Data include geographic details, roadway and other conditions, information about the
driver of the vehicle, and on fatally and nonfatally injured persons involved (including passengers, pedes-
trians, and others). These data do not distinguish whether travel was school-related.

Morbidity data

DHHS'’s National Health Interview Survey (NHIS) collects data on nonfatal injuries based on house-
hold interviews of the civilian noninstitutionalized population. In 1992, 49,401 households containing
128,412 persons were sampled; 96 percent of these households were interviewed.? While the NHIS
includes “school” as a location for injury, the data are not analyzed regularly or published by school
location. Scheidt et al. studied the Child Health Supplement to the 1988 National Health Interview
survey to derive national estimates of nonfatal school injuries. The study included a breakdown of the
location of injury, including school; the data are not routinely analyzed by school as a location of
injury. School as a “place of accident” is defined in the NHIS to include “all accidents occurring in
school buildings or on the premises. This classification includes elementary schools, high schools,
colleges, and trade and business schools.” Thus, the injuries incurred by adults as well as by stu-
dents K through 12 are included. By limiting the study to persons aged 17 and younger, Scheidt et
al. resolved this problem—previous school data were not analyzed by age.

The U.S. Consumer Product Safety Commission  (CPSC) maintains the National Injury Information
Clearinghouse, another source of data on nonfatal injury. Its database includes: death certificate data,
the National Electronic Injury Surveillance System (NEISS), accident investigations, consumer com-
plaints, and other injury reports. The NEISS database, the primary CPSC data source for this OTA report,
collects injury data from a sample of 91 hospital emergency rooms located throughout the United States.
The small sample number precludes determination of regional trends. CPSC data are by definition con-
fined to consumer product-related injuries, thereby limiting the database’s usefulness for purposes of this
report. For example, the NEISS database does not record all playground and sports-related injuries; it is
limited to injuries relating to playground equipment and sports equipment. Thus, reports from NEISS
reflect national estimates of persons with injuries associated with products under CPSC'’s jurisdiction
treated in emergency rooms. CPSC does not have jurisdiction over firearms and motor vehicles.

(continued)
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BOX 3-1: National Sources of Data on Unintentional Injuries in School (Cont'd.)

NEISS collects injury data by location categories, including school, but does not analyze data using
school as a category. Again, school includes all types—for example, elementary, secondary, vocational,
college, and graduate school. Restricting the analysis of injuries to ages 5 to 18 would theoretically
restrict the data to elementary and secondary students. CPSC produces such data but does not analyze
it. NEISS is capable of discovering national injury trends in a timely fashion, allowing for preventive action.
CPSC also publishes safety alerts concerning consumer products, which include equipment used in
schools.

Transportation-related nonfatal injury data are from NHTSA’s General Estimate System (GES), which
is a nationally representative probability sample selected from police reports of motor vehicle crashes.
NHTSA produces data related to school bus accidents, as well as pedestrian and bicyclist morbidity
data. GES data are from a nationally representative probability sample selected from police reports of
motor vehicle crashes.

OTA identified two additional national sources of school-related injury data: 1) the National Safety
Council (NSC) and 2) the National Pediatric Trauma Registry  (NPTR). NSC collected data on “student
accidents” from 7,500 responding school jurisdictions. Accidents were defined as causing the loss of
one-half day or more of school time or activity during non-school time and/or any property damage as a
result of a school jurisdictional accident. NSC reports the number of injuries in terms of student days
rather than student years, which makes it difficult to compare injury rates with other studies, almost all
of which are reported in years. Moreover, NSC figures are outdated—the last edition of its Accident
Facts to include school injuries was published in 1987 and the reported data was collected in aca-
demic years 1984-85 and 1985-86.

NPTR data include information from 61 hospitals located in 28 states, Puerto Rico, and Ontario, Can-
ada. From December 1987 to February 1993, 871 cases of school-related injuries of students aged 5 to
19 were recorded in the Registry. In an epidemiological study, Gallagher et al. analyzed 907 school injury
cases to assess the causes and consequences of serious injuries occurring among students (Gallagher,
1994). The data evaluated included 19-year-olds, but it was unclear whether “school” was limited to high
schools or included college campuses. Since trauma center data are not population-based and cata-
logue only a few of the most serious cases, conclusions cannot be generalized to the less seriously
injured or non-injured school population (NRC, 1985). Moreover, trauma centers receive referrals from
other hospitals and many trauma centers specialize in particular types of injuries. Nevertheless, these
valuable data illustrate the types and distribution of severe injuries suffered by children and adolescents
at school.

aThe 1992 questionnaire enabled identification of out-of-school youth (aged 12-21 years) by inquiring whether they
were either now going to school or on vacation from school. The results will be used in the Youth Risk Behavior Survey.

SOURCES: Office of Technology Assessment, 1995. National Research Council, Commission on Life Sciences, Committee on
Trauma Research & Institute of Medicine, Injury in America: A Continuing Public Health Problem (Washington, DC: National Acad-
emy Press, 1985); Gallagher, S., Bowdler, M., and Di Scala, C., unpublished data on the cause of severe injuries at school:
Results of an Analysis of 907 Severe School Injuries Reported to the National Pediatric Trauma Registry, Newton, MA, 1994.

State Sources of Data on Unintentional maintain school injury databases, but all four
Injuries in Schools depend on voluntary reporting. These databases
No state currently requires mandatory reportingare described in box 3-2.

of school-related injuries to the state departments Although few states require reporting at the
of education or health. OTA identified four statesstate level, most schools and school districts keep
(Arizona, Hawaii, South Carolina, and Utah) thatinjury records. For example, Miami, Florida’s
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BOX 3-2: State Sources of Data on Unintentional Injuries in School

OTA indentified only four states with voluntary state-wide reporting requirements (Arizona, Hawalii,
South Carolina, and Utah). In the absence of national reporting, voluntary or otherwise, there is no unifor-
mity in reporting school injuries among states that do compile injury data. Each state uses diferent report-
ing methods and criteria. Arizona and Utah have computerized forms, which greatly facilitate data
collection. Other states have completed studies but currently do not have an ongoing surveillance pro-
gram (Kansas and Washington) or are just beginning to implement ongoing school injury surveillance
systems (Michigan, Minnesota, and Washington). Although Arizona and Michigan have drawn on Utah’s
experience, for the most part there is little coordination among state departments surveying school inju-
ries; in some cases, states were not aware of other efforts. Some states, such as Massachusetts, have
injury surveillance programs from which school injury data can be culled.

Arizona Department of Health Services

In 1991, Arizona instituted the Arizona Injury Surveillance Program. The first reporting year was limited
to playground and athletics injuries. The study evaluated 212 elementary schools including 122,056 stu-
dents in grades K-8, representing 29 percent of the school population. Student health personnel were
required to complete a report form when an injured student 1) was sent home, 2) was sent to a physician,
3) was transported or admitted to a hospital, or 4) required restricted activity. The second year's data will
be published in early 1995 and the third year data are being analyzed. In 1993, with input from school
districts and the main school insurance companies, Arizona officials developed a scannable report form.
The front of the form is for recording injury information and the back now includes information for insur-
ance purposes. The program will soon include all school injuries and all grades, starting at preschool and
daycare and going through high school. The program will soon include more schools and entire districts.
An Early Childhood/School Injury Task Force meets quarterly to determine the direction of the program.

Hawaii Department of Health

In 1984, Taketa attempted a statewide analysis of school injury data collected by the Hawaii Depart-
ments of Education and Health. The study evaluated 204 of Hawaii's 224 public schools by collecting
Student Accident Report Forms completed by school nurses during the 1981-82 academic year. How-
ever, the information varied considerably, impeding efforts to identify particular risks. The Hawaii Depart-
ment of Education’s most recent data are for 1989-90. The data are compromised by the uncertainty of
the percentage of the school population included in the report. The data are presented only in terms of
location, activity, and nature of injury; not by gender, age, or grade.

Kansas Department of Health

Until 1981, the Kansas Department of Health and Environment biannually published a Student Acci-
dent Report. The 1981 report, the 32nd edition, summarized the nonfatal student accidents occurring in
Kansas during the 1979-80 and 1980-81 school years. Injuries reported to the department involved
those severe enough to cause a student absence of half a day or more from school or to require a doc-
tor's attention. Study authors noted that reporting was incomplete. Significantly, the study was able to
track trends over a 25-year period, particularly increases in rates and percentages over the years.

Minnesota Department of Education

In 1989, the Minnesota Department of Education first administered the Minnesota Student Survey with
the aim of furthering the understanding of student behaviors and attitudes. The survey was given to stu-
dents in the 6th, 9th and 12th grades. The only relevant injury questions ask whether an injury occurred at
“school not sports” and at “school sports.” While the overall injury numbers are useful for comparing the
two categories of injuries, the survey provides no insight into the factors causing student injury.

(continued)
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BOX 3-2: State Sources of Data on Unintentional Injuries in School (Cont'd.)

South Carolina Department of Health

The South Carolina Department of Health administers the Annual School Health Nursing Survey to
compile data about the health status of children in schools. Surveys were distributed to head nurses in 91
school districts; however, not all schools have a nurse. In the two years the report has been completed,
school district response rates were 44 and 45 percent. In the 1992-93 school year, this represented
about half of the school districts, 69 percent of the 300 school nurses and 60 percent of the students
(342,587 students). Data are analyzed to assist those responsible for school health and policy decisions
at the state and local level. School nurses in South Carolina have used this survey to identify injury prob-
lems and to coordinate and develop injury intervention programs. In fact, in 1992-93 there was a
reported decrease in the total number of injuries, despite a fourfold increase in reporting. The 1992-93
report attributes the reduction to data collection efforts that have been translated into local school preven-
tion and intervention efforts.

Utah Department of Health

In 1984, Utah established a voluntary reporting system in which school districts use the Department of
Health’s student accident report form to report injury information. Since that year, the Department of
Health has collected statewide information on injuries sustained by students in schools.? Its computer-
ized database is the most comprehensive statewide school injury data source in the United States.
Reportable injuries are defined as those severe enough to cause school absence of at least a half
day or to warrant medical attention and treatment. To increase the accuracy of description, the form
has been revised a number of times in response to problems identified by schools using the form.
Participation of the 40 state school districts has progressed to 100 percent since the database’s
inception. As a result of increased participation and reporting refinements, data collected since the
1988-89 academic year are the most reliable. Nonetheless, as with all school-based injury data, inci-
dents are probably underreported. For example, in 1988-89, the incidence in grades K-6 was 1.7
injuries per 100 students, which increased to 2.1 per 100 students by 1991-92. The Utah Depart-
ment of Health does not attribute this increase to an overall increase in incidence but to an increase
in reporting by school districts. Further analysis of this data by individual grade, if possible, would
more accurately define incidence grade peaks and indicate when a student is most at risk from a
particular hazard.? Similarly, analysis by grade and sex would yield significant insight into the occur-
rence of school injuries. The Utah data are not contained in a formal report; rather, they were
amassed by the Department of Health and presented by category for the two grade divisions, K-6
and 7-12, for each academic year from 1988-89 to 1991-92.

The Utah State Department of Health and Utah State University used the data to identify playgrounds
as the leading cause of school injuries at schools and to develop the 1988 publication “Playground Per-
spectives: A Curriculum Guide for Promoting Playground Safety.”

Two additional school injury studies were sponsored by states. These are epidemiological studies;
they were limited to specific locations rather than statewide.

(continued)
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BOX 3-2: State Sources of Data on Unintentional Injuries in School (Cont'd.)

Massachusetts Statewide Comprehensive Injury Prevention Program

The Massachusetts Department of Public Health established the population-based Massachusetts
Statewide Comprehensive Injury Prevention Program (SCIPP), a hospital-based injury surveillance sys-
tem (Passmore et al., 1989). The advantage of hospital-based over school-based data is that the diagno-
sis and circumstances relating to the incident are more accurate and reliable. As with all hospital-based
data, however, only the most severe cases are seen and selection biases are inevitable. The SCIPP sys-
tem compiled data on injuries among 86,876 children and adolescents (0-19 years) living in 14 communi-
ties from September 1979 to August 1982. Twenty-three participating hospitals accounted for an
estimated 93 percent of all pediatric discharges. Since the information is hospital-based, visits to doctor’s
offices, clinics, health maintenance organizations, or dentist’s offices were not included. Passmore and
Gallagher analyzed the SCIPP database to determine the incidence of school injuries in a Massachusetts
community. This study is particularly important because the authors compare school and out-of-school
injury incidence data.

Washington Department of Health

The Washington State Department of Health completed a two school-year study in 1986-87 and 1987-
88, The School Injury Surveillance Project: Results and Recommendations, of a single school district as a
pilot test program. The aim was to test the efficacy of school injury surveillance, with the ultimate goal of
identifying potential prevention and investigation priorities. The district studied the Clover Park school dis-
trict, which had a school-aged population of 12,781 in 1986-87. Injury reports were completed by school
nurses and given to district risk managers to pass to the Department of Health. School nurses were to
report injuries: 1) that were severe enough for the child to be sent home, including unsuccessful attempts
to send the child home; 2) that required a physician’s care and/or major first-aid treatment; or 3) that
occurred during athletic activities and restricted competitive sports, competition, or practice for two or
more days, including all joint injuries, fractures, head and neck injuries, and internal injuries.

aUtah’s computerized school injury database was used for the article by Sosin et al. (1993) on surface-specific falls on
Utah school playgrounds.

PEnroliment data for grades 7-12 were not readily available; therefore, rates could not be determined. The percentages
of injuries in grades K-6 can be compared to the those in grades 7-12 to contrast the injury experience of the two groups.

SOURCES: Arizona Department of Health Service, Community and Family Health Services, Office of Women’s and Children’s
Health, A Study of the Nature, Incidence, and Consequences of Elementary School Playground-related Injuries (Arizona, 1993);
C. Cazier, Project Director for Family Health Services, Utah Department of Health, Salt Lake City, UT, personal communication,
1994; S.S. Gallagher and K. Finison, “The Incidence of Injuries Among 87,000 Massachusetts Children and Adolescents: Results
of the 1980-81 Statewide Childhood Injury Prevention Program Surveillance System,” Am J. Public Health 74:1340-1347, 1984,
Kansas Department of Health and Environment, Athletic Injuries in Kansas Secondary Schools 1990-91, unpublished report
(Topeka, KS: 1992); South Carolina Department of Health & Environmental Control, Division of Children’s Health, Annual School
Nurse Survey 1993, 1994; Utah Department of Health, Division of Family Health Services, Student Injury Report Database 1988-
1992; S. Taketa, “Student Accidents in Hawaii's Public Schools,” Journal of School Health 54:208-209, 1984; Washington State
Department of Health, Office of Community Environmental Health Programs, The School Injury Surveillance Project: Results and
Recommendations (Olympia, WA: 1990).

Dade County Public Schools maintains unintenhealth rarely collect, tally, or analyze injury
tional injury information annually (23). While reports, and often the data on the local level are
some schools maintain records as part of theinot computerized, making it difficult to retrieve
state’s voluntary school injury reporting systemsjnformation. In addition, such reporting is con-
many maintain injury records for liability pur- ducted through school districts and, therefore,
poses (28). The state departments of education evaluates only public schools. Injury data col-
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lected by private schools are not readily accessi- These studies draw from school-based, parent-
ble or collected in any systematic manner; thushased, and/or hospital-based reports. Of these,
comparisons of injury rates in private versusschool-based reports collected from school dis-

public schools cannot be made. tricts are the primary source of data used by state

surveillance systems and epidemiological stud-
Epidemiological Studies on Unintentional ies. Parent-based reports complement school-
Injuries in Schools based reports to assist in determining the accu-

Epidemiological studies and state surveillancé >y of school-based reporting. Hospital-based
reporting provides more comprehensive case
data complement each other. Although state sur- ; : .
. ) e information, but only for the most serious inju-
veillance data are better for identification of par-. o
ticular injury problems, epidemiological studies . . :

allow for more detailed analysis of a suspected MOSF state and ep_ldemlologlqal school-related
' ; i . . data differ from national data in that they rely

problem. The five most prominent epldemlologl-almOst entirelv on  school-based  reportin
cal studies found by OTA are presented in tabl y P 9:

3-1. Despite the advantages, the available epide—ChOOLb"’Ised reporting generally involves com-

. : . letion of an injury report by a teacher, coach,
miological studies have numerous drawback o
. administrator, or other staff member. In most
and methodological problems.

) ] ) ) . cases, however, the forms are kept at school or a
As with most epidemiological data, the avail- 5y js sent to the school district office. Only
able studies are narrowly focused on a smaly siates actually collect and tabulate the num-
number of school districts, which prevents theyer of injuries. The primary advantage of school-
determination of regional trends. It is apparentpased data is that it theoretically captures all
however, that student populations and injuryinjyries that occur at school, regardless of the
risks vary widely from school district to school yreatment. Moreover, school-based data is local.
district. Moreover, the focus on injuries occur-pecisionmakers at the local level can use the
ring at schools does not inform about schools agata to verify the actuality of an injury problem
a source of injury relative to other locations. Thepefore committing scarce resources to a local
lack of standardization of what constitutes ajnjury control program.
reportable injury and what qualifies as a serious Methodological concerns common to epide-
or severe injury across epidemiological studiesniological and surveillance data are inherent in
hinders their Comparability. Moreover, four OUtSCh00|_baSed reportsl Such concerns include
of the five studies are over 10 years old. Thenderreporting of both minor and serious injuries
studies used varying reporting categories. Fo[13,103), and inconsistent definitions of injury
instance, some reported cause of injury by locaand the school environment. Reporting practices
tion, others by activity. Most studies define amay also vary significantly from school to
reportable injury as one that causes the student §ghool. The lack of standardized reporting for
restrict school activity for at least half a day, butschool-related injuries compromises the reliabil-
this criterion may select against late-afternoority of data. Although underreporting and incon-
injuries. Nevertheless, to the extent that thesistent reporting among schools undermine the
results of these studies are consistent, they indeompleteness of the data, school-based data are
cate general characteristics of school injury incithe most comprehensive and accurate data avail-
dence. able.
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A study designed to determine the extent oftlass affect admission for all but the most severe
underreporting (103) of injuries in school-basedinjuries.
reporting found about a fourfold difference: 24.0 Hospital-based data are also problematic in
injuries occurring per 100 students compared tehat E-coding, the current system for classifying
5.4 injuries reported, indicating that for everyand coding cause of death and nonfatal injury,
injury reported about 3.4 go undetected. Most ofloes not permit adequate description of activities
the unreported injuries appeared to be minorsurrounding the incident. E-coding, which codes
while serious injuries were more likely to be rou-for the external cause of injury, is part of the
tinely reported. Serious injuries were underrednjury classification established by the World
ported by a factor of two, while minor injuries Health Organization and used with the Interna-
were underreported by a factor of five (27). tional Classification of Disease (ICD) (86). Hos-

The study also contrasted parent and schodlitals and vital statistics recordkeeping
reports of injury; parents reported three times a§ometimes use the ICD, in its ninth revision, to
many school-related injuries (15.3 injuries perexplain how and where an injury occurred. Cur-
100 student years) as schools %ibh terms of rently, there is not a national requirement for
serious injuries, parents reported close to 30 pefospitals to record E-codes on injury records,
cent of the total injuries as serious (19.5 perceriith one exception (14)n 1994, however, thir-
elementary and 45.5 percent secondary schooli¢en states had mandated E-coding of hospital
in contrast to 13 percent categorized as such Hcords. As more states use E-coding, the data
schools (37). While the accuracy of the parentaVill improve; currently, however, the quality of
reports is unknown, the study concluded thaf’€ morbidity data is uneven. OTA concludes
estimates of the number and severity of injuriedh@t mandatory use of E-codes for injuries and
by educational authorities should not be relied of’clusion of school as a location classification
as the sole source for accurate injury informa¥ould provide invaluable information for the
tion. study of nonfatal school injuries.

Hospital-based reporting, an alternative to ] o
school-based reporting, is generally more accull Incidence and Distribution of School-
rate and reliable than school-based reportindr€lated Injuries
because health professionals diagnose the injury.
Moreover, hospital records contain more detailedncidence
information about the circumstances of the injuryScheidt et al. estimate that 16,614,?)®ﬁ]uries
and the final disposition of the case (13). In theare sustained by children ages 17 and under in
context of school injuries, however, hospital-the United States annually; thus, medically
based data only represents the most severe injattended injuries occur in at least 25 percent of
ries and does not include those untreated athildren each year. Of those, it is estimated that
treated by a school nurse, at home, or at a do@pproximately 3 million injuries occurred at
tor’s office. Also, hospital admissions may notschool. Authors of the epidemiological studies
be reflective of the distribution of injury, becauseestimate that 10 to 25 percent of injuries to the
selection biases such as bed supply and sociathool-aged population occur at school (66). Epi-

6As part of a random sample, parents of about 200 children attending schools were surveyed over 10 months and asked if the student had
sustained any school-related injuries during the previous month and, if so, the numbers, types, and treatment of injuries. Parent survey ques-
tionnaires were mailed at the beginning of the each month. If after three weeks the questionnaire was not returned, the parents were contacted
by phone when possible. About 53 percent of these surveys were returned by mail and 32 percent were completed over the phone.

7 E-code recording is required in those cases “where drugs or medicinal and biological substances caused an adverse effect in therapeutic
use” (14).

8This estimate includes only those injuries involving medical attendance or at least half a day of restricted activity.



60 | Risks to Students in School

demiological studies are likely to include moreannually, the data suggest that the number of
injuries than national estimates, the excess attritschool injuries may be about the same or slightly
utable primarily to minor injuries. higher than out-of-school injuries. However, the
Injury rates from school-related injury studiesmajority of school-related injuries are minor and
vary and are likely to underrepresent the numberesult in fewer hospitalizations than injuries sus-
of actual injuries because of underreporting intained outside the school environment, and fatal
the routine surveillance and reporting of injuriesinjuries are relatively rare in the school environ-
at schools (35). The variations may also be attribment (63).
uted to one or more of the following: 1) inconsis-

tent case definitions of injury; 2) reporting pqe Related and Gender-Related Incidence

methods (e.g., school-based as opposed to hos‘l?r'fcidence and characteristics of injuries correlate

tal-based reporting); 3) inconsistent reportmgstrongly with age and gender. Elementary stu-

among study schools; 4) natural variabilit ’ L
g y ) ydents incur more injuries than secondary stu-

among student populations; and 5) implementa- : ) S
tion of school-based injury prevention pro- dents, but the difference is primarily due to

gram59 The reporting methods also affect theMminor injuries. However, Feldman et al. identi-

number of injuries reported. For instance, pro_fled a “small but statistically significant” differ-

spective studies reported higher rates of injurie§NC€ between the rate of serious injury among
than retrospective studies (35). elementary (1.6 injuries/100 students) and sec-

ondary (1.3/100) students and concluded that
younger students sustained more severe injuries

In-School and Out-of-School Incidence h I Scheidt et al. found that adol
The NHIS reported 28.6 injuries per 100 school- an older ones. scheidt et al. found that adoles-

aged children in 1992 (8). Similarly, based Oncents aged 14 to 17 were at greater_ risk_of inJ:ury
1988 NHIS data, the Scheidt study revealed aﬁlt S_ChOOI than oth(_ar students. Epidemiological
injury rate of 27.0 per 100 children. PopulationStUd'eS’ however, disclose that students aged 10

based studies are in close agreement—the Mal@ 14, Or in grades 6 to 8, appear to be at

sachusetts Statewide Comprehensive Injury Prdncreased risk of injury (10,27,43,69,73). Feld-
vention Program (SCIPP) data show about 24nan et aI.. explained th_e_ !nC|dence crest as the
injuries per 100 children or adolescents ages 6 igffect of increased activities coupled with the
19 (30), and a Puget Sound, Washington HMNset of puberty. Growth of students in the 6th to
population study show about 25 injuries per 1083th grades is characterized by rapid increase in
children, ages 19 and unag(%)_ As shown in body size, muscle mass, and strength, and conse-
table 3-1, the rates of injury in schools found byquently termed the “clumsy age” (2% The 10
epidemiological studies range from 1.7 to 9.2 peto 14 age group may also be at greater risk of
100 studentd? Considering the shorter time serious or severe injury. The NPTR study found
spent in school, about 12 percent of a child’'s yeathat 44 percent of hospitalized students were
and about 15 to 20 percent of their waking hoursiges 10 to 14.

9some injury investigators have suggested that injury rates among children may be inflated by a small number of children that suffer a
large number of injuries (12). Studies found little evidence to support the accident-prone child notion (12, 27). Although the number of stu-
dents with recurrent injuries are slightly higher than the rate expected by chance, the overall incidence rates were not greatly influenced.

107he study identified injuries of the 8,603 children, ages 0-19, enrolled with an HMO and treated in an HMO clinic, ER, or hospital. It
was performed over a one-year period in 1985-86 (66).

U studies of school-related injury outside North America report much lower rates. For example, Pagano et al. (1987) evaluated the stu-
dent population in Milan, Italy, and found an average annual rate of 1.44 injuries per 100 students (62). Similarly, a study of primary and sec-
ondary students in West Lothian, Scotland, disclosed an injury rate of 2.6 per 100 students—3.7/100 for primary students and 1.9/100 for
secondary students (11).

12However, one population-based study demonstrated injury peaks at ages 14-15, normally associated with 9th grade (63).
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While playground and athletics (including York City showed that children living in low-
both physical education and organized sportsincome neighborhoods were twice as likely to
account for the overall highest injury rates insuffer injuries as children in neighborhoods with
school, distribution of these injuries changesfew low-income households (24). It follows that
over time due to students’ development of physistudents from low-income households are more
cal skill, strength, size, judgment, balance, andikely to attend schools in low-income neighbor-
experience with hazards (63). The rates of playhoods and to confront a broader range of risks in
ground injuries decrease as elementary schothe school and non-school environment than stu-
children mature, while the rates of athletic inju-dents from more advantaged backgrounds (52).
ries increase steadily through middle/junior highConditions resulting from inadequate resources
school to high school. due to budgetary constraints, such as poor main-

Across studies and grade levels, injuriegenance of school buildings (78), grounds, and
occurred nearly twice as often to males tharequipment, or higher student-to-faculty ratios
females and the difference was even more proesulting in less supervision, are likely to have a
nounced in adolescents (63,67). Minor injuries significant impact on the potential for injury
rather than severe ones, constituted the diffe52).
ence between the genders (27). In a study Boyce et al. surveyed school principals and
designed to determine incidence of underreportaurses with regard to ecological variables that
ing in schools, Woodward et al. found that girls’can affect the incidence of injuries at schddls.
minor injuries were underreported more rou-The results indicated that four particular vari-
tinely (103). Most studies found little difference ables were “significantly and independently pre-
in gender rates for serious or severe injuries. Ondictive” of higher injury rate at a particular
exception was the NPTR study of hospitaliza-school: 1) increased length of school day; 2)
tions resulting from school injuries—it found a presence of alternative educational programs; 3)
male to female ratio of 2:1. Regardless, the gerless experienced school nurses; and 4) higher
der gap for overall injuries increases with agestudent-to-staff ratio. Significantly, two ecologi-
The disproportionate increase in injuries to boysal factors were equally predictive with regard to
may be accounted for by the greater participatioseverity of injury: greater length of school day
of boys in sports and also the type of sportand higher percentage of minority group students

played by boys. (10). More studies of the association between
these factors and school injury rates are essential
Predictive Factors for understanding the ecological factors that

Review of the effects of demographic and socialMPact the incidence of injury. The connections
factors, type of school, condition of school build-&/l0W prevention efforts to appropriately target
ings, and the availability of health care at school&U"Y problems.

on injury incidence in schools is meager. With

few exceptions, school injury studies have noeverity

compiled this type of data, even though such facWhile overall incidence of school injury is tre-
tors may strongly influence students’ risk of mendously important in determining the exist-
injury. One non-school-related study in Newence of an injury problem, equally important is

3The ecologic variables included: demographic characteristics (student enroliment, percentage of minority students, and student-staff
ratio), social characteristics (transience rate, absence rate, drug or alcohol problems, family stability in student population, and behavior
problems), programmatic characteristics, category of school (elementary, junior high school, high school), alternative educational programs,
level of PTA (Parent-Teacher Association) activity, and school hours, physical characteristics (age of school building and playground condi-
tion), and health program characteristics (variety of nursing experience, years of nursing experience, nursing education, nurse hours, pres-
ence of nurse’s aide, presence of safety program) (10).
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injury severity. Severe injuries that can result inschool (10,43,69). Boyce et al. found that play-
long-term disability justify attention due to their ground and sports equipment related injuries
economic and emotional costs and health impliwere 1.6 times more likely to be severe when
cations. Severity, however, is subjective and vareompared to all other causes of injury. National
ious terms are used to connote the gravity of agafety Council (NSC) data, however, indicate
injury, includingsevereserious,significant,and  that motor vehicle-related injuries occurring on
major. The percentage of severe injuries—rangthe trip to or from school resulted in the most
ing from 18 to 39 percent across studies—variesevere injuries, indicated by the highest average
because, among other things, severity is definedumber of school days lost (2.6 days) per injury,
differently from study to study (see table 3-1).followed by interscholastic sports (1.6 days).
The diversity of definitions inhibits meaningful ~ Passmore and Gallagher reported that the
cross-comparisons. Since most studies do nadwlassachusetts SCIPP data indicate that school
have medical diagnoses, other indicators are usénjjuries result in slightly lower proportions of
as indices of severity, including the type ofhospital admissions and fewer bed-night stays
injury, nature of injury, school days lost, andthan injuries occurring outside the school envi-
school days in the hospital. Also the number ofonment (63). Some of the more serious injuries
serious injuries compared to minor injuries isincurred in schools are profiled in the NPTR
somewhat distorted because student injury repodtudy (29). Of the 907 emergency room cases
forms are usually completed by the attendingdentified during the NPTR study period Decem-
adult, whether a teacher, school nurse, coach, @&wer 1987 to February 1993 as being school-
administrator, rather than by medical personnelelated, there were five deaths and nine debilitat-
The extent of the distortion is unknown. ing injuries that required extensive rehabilitation.
While most studies define severity by the typeThe injury rate may be influenced by students
of injury (i.e., a fracture), each study uses a difwith pre-existing conditions, as they contributed
ferent set of criteria to determine if the type ofdisproportionately to the number of injuries.
injury is severe (69). According to Sheps andMany of the most serious injuries also resulted
Evans, using the nature or body area of an injurfrom falls: three of the five deaths and four of the
to serve as a proxy for severity is generallynine rehabilitation cases. The most severe inju-
unsound because, while they are associated, rites for all students were associated with the head
specific correlation exists (26). For example,and spinal cord. All five deaths resulted from
while a head injury is classified as severe, thénjuries to the head.
actual injury may only be a surface abrasion on
the head. However, nature of the injury appeare@ause
to have a stronger association with severity thafalls (either from the same surface or from ele-
body area. Moreover, the inclusion of particularvation), organized sports or athletics, and unor-
types of injuries can substantially affect totalganized play were the activities most frequently
numbers. In one study, for example, severassociated with injuries (35,67). Sports activities
sports injuries increased from 25 to 56 percent ihccounted for a relatively high rate of severe
sprains, strains, and dislocations were classifiethjuries across studies. Comparison of the causes
as severe (69). Nonetheless, the variation of rategmong studies, however, is not feasible because
for severe injuries was small (0.9 to 1.7 severe éach study categorizes cause differently (69). To
100) compared to that of overall injury rates (1.7compound the problem, many studies approach
to 9.2/100) (69). the characterization of each cause differently.
Regardless of the definition used, play- For example, Boyce et al. defined cause as “self,
ground and sports athletic injuries account other student intentional, other student acciden-
not only for the greatest number of injuries, tal, playground or sports equipment, mechanical
but also for the majority of severe injuries at equipment, and athletics,” whereas Sheps and
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Evans included “fall, mechanical or objectthere has been no evaluation of whether certain
related, struck by or against another persoripcations are more frequently reported than oth-
sports injury including drowning, and foreign ers (e.g., sports injuries versus classroom inju-
body in eye.” The Utah student report form giveses).

cause as a contributing factor, which includes

“common falls, fighting, collision, compression, Type and Body Area

contact with equipment, hit with thrown object, As found by Boyce et al., the majority of injury

overexertion, and tripped/slipped.” These signifi- h I iated with bl
cant methodological variances must be resolvelyPes were those normally associated with play-

before comparative data can be developed (69).9rounds and athletics: swelling, bumps, cuts,
bruises, and sprains or strains (see table 3-2).

Locale Elementary students sustained more minor inju-

Not surprisingly, the most common locales for1€S (€.9-, contusions, abrasions, and swelling),
school injuries were playgrounds, gymnasiumsWhich accounted for the (_jlfference in rates

and athletic fields (10,27,56,73,99). Lenaway ePetween elementary and high school students
al. found that injuries on the playground, for(27,69) and the decreasing rate of injury in sec-
which data were collected only in elementaryondary school (27). Types of injuries and body

grades, occurred close to three times more freareas affected by injuries were distinct between
quently than those in the gymnasium. Sheps anelementary and secondary students. Elementary
Evans found that 29 percent of injuries were sus-

tained on the playground. Comparatively, the TABLE 3-2: Types of Injuries Among
Boyce study estimate of 65 percent playgroung Students
injuries is high; however, it includes both play- No. (and percent)
ground and gymnasium. of injuries to
Better supervision of elementary school chil-Type of injury students
dren, especially on the playground, was a comswelling or bump 1,439 (27.1)
mon study recommendation to reduce the risk fog, 917 (17.3)
falls and other injuries (22,77). Sheps and EvangIruise 740 (14.0)
found an overall relative risk of 6.3 between '
uncontrolled and controlled areas of the schoofPrain 588 (11.1)
environment, suggesting that playground ancbcrape/scratch 382 (7.2)
sports activities in school require more attention rracture 298 (5.6)
and j[ar.gete.d preventlon.' . . . Chipped or broken teeth 180 (3.4)
Injuries in school buildings, which include _ _
auditoriums, classrooms, corridors, stairways, O™ cartiagefigament 83 (1.6)
and lab and shop facilities, represent a significarfislocation 65 (1.2)
portion of all injuries. The NSC reported that Nosebleed 60 (0.1)
they accounted for 24 percent of the injuries. The yss of consciousness 22 (0.4)

Utah Department of Health data indicated thaﬁ -

. . ernal injury 13 (0.2)
students in grades 7-12 sustained 9.7 percent or¥

their injuries in lab activities and 5.4 percent in®her 515 (97)
class_room act|V|t.|es. There is a marked lack otThe numbers and percentages were calculated from the 5,302
detailed information on exactly which Classroomreported injuries among the Canadian schoolchildren attending the
activities caused the injuries. For example, it igchog!s ir?clud(-?d in the Feldman study. The type of injury was not
not known whether these injuries are occurringPec"ed " 32 instances.

. T . - _JOURCE: W. Feldman et al., “Prospective Study of School Injuries:
In SpeCI_ﬁC types of C|&SS€S, SUC!’] as IndUStrlaTncidence, Types, Related Factors and Initial Management,” Cana-
arts, science, or home economics. Moreoverd,-an Medical Journal 129:1279-83, 1983.
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school students injured the head and face mo$dctober. The fall injury rates may be attributable
frequently, while secondary school students wer¢o the excitement of returning to school and to
more likely to injure the upper extremities (69).football, the leading cause of sports injuries,
Secondary students suffered twice as manwhich is played during the fall months. Rates
sprains, strains, and dislocations as elementampse again in January, as students return to school
students; however, the rates of fracture, concusfter the holiday vacation. Of course, to the
sion, whiplash, and foreign body in the eye wereextent that the pattern varies according to cli-
comparable (69). As expected, the predominantate, injury rates may rise and fall at different
injuries correlate with types sustained on playtimes of the year in different regions of the coun-
grounds and athletic fields. With few exceptions try (43).

studies failed to analyze injuries sustained in

classrooms. One study showed that classroomroduct and Equipment Involvement

injuries most frequently consisted of cuts andrhe U.S. Consumer Products Safety Commis-
abrasions, punctures, foreign bodies, and poisogion (CPSC) maintains the National Electronic
or burns (43). Injury Surveillance System (NEISS), which col-
Fractures were the most frequent of the morgects injury data from a national sample of hospi-
severe injuries. Feldman et al. reported that fraqa| emergency departments (See box 3-1) NEISS
tures accounted for 5.6 percent of overall injuriegjata is based on injuries that patients say are
and occurred primarily in the hand (34.2 per-product-related only; therefore, the injuries are
cent), wrist (18.8 percent), and arm (12.4 pernot necessarily caused by the product but only
cent). Boyce et al. found that 13 percent of alkelated to the product. Non-product-related inju-
injuries were fractures. In Utah, fractures repreries are not included. Although collected using
sented the highest percentage of injuries fokchool as a location, the data are not analyzed by
grades K-6 (26.4 percent) and the second highegiat criterion. At the request of OTA, the CPSC

for grades 7-12 (20.9 percent) (99). produced raw data of injuries incurred at school
by persons aged 5 to 18. CPSC did not analyze
Time, Day, and Month the data; the discussion below presents OTA'’s

Studies that have attempted to associate the timknited examination of the data by age, gender,
day, or month of injury with injury incidence body part injured, and severity. If the CPSC reg-
indicate that no one day had significantly moreularly analyzed these data, national estimates of
injuries than any other (27,43,73). However,school injuries, albeit only product-related inju-
injuries did peak at certain times during the dayries, could be provided. The NEISS data also
Both the Feldman and Lenaway studies reportethcludes medical diagnoses that provide more
increased numbers of injuries during recess andccurate information on the types of injuries
lunch hour; similarly, the Utah data revealed aroccurring in schools than reports filed primarily
overwhelming majority (62.5 percent) of injuries by school staff.
among students in grades K-6 occurring during Estimates from the 1993 NEISS data disclose
recess or lunch. This is not surprising given thehat persons aged 5 to 18 incurred 670,584 inju-
Sheps and Evans finding that there were sixies requiring treatment in a hospital emergency
times as many injuries in uncontrolled areas adepartment. The younger children sustained the
compared to controlled areas of the school envifewest injuries, but as the children got older they
ronment. gradually incurred more injuries, peaking at age
Distribution trends of injuries by month were 14 or 15 and then gradually decreasing. Thirteen
also evident. Rates increased with the return tto 17-year-olds combined sustained about 56
school and the advent of warm weather thapercent of the injuries—14- and 15-year-olds
allows more time outdoors. The highest fre-alone accounted for nearly a quarter of all inju-
guency of cases was in September, followed byies.
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Finger and ankle injuries were the most prevai988, CPSC reported four deaths and nine seri-
lent, 113,357 and 90,977 injuries, respectivelyous injuries of students aged 7 to 11. All inci-
For 5- to 9-year-olds, head injuries were the mostlents involved slant-top carts, but CPSC noted
frequent, followed closely by finger and wrist concern over flat-top carts as well. Like folding
injuries. Among 10- to 14-year-olds, finger inju- tables, the carts characteristically overturned and
ries were the most prevalent; ankle and wrisinjured the child pulling rather than the child
injuries followed at about half the number of fin- pushing them.
ger injuries each. Face, head, and knee injuries The Massachusetts SCIPP data considered
were each less than a third of finger injuries. Foproduct involvement and concluded that 35.7
15- to 18-year-olds, ankle injuries were the mospercent of school-related injuries involved prod-
frequent. Finger and knee injuries were alsaicts, 58.1 percent of which were structures (e.g.,
prominent injuries for this age group. stairs, floors, walls, and fences) and sports or rec-

Ranking severity levels from 1 to 8 (8 mean-reation equipment. Table 3-3 lists the types of
ing fatal), the most frequent severity level for 5-injury-causing products that present risks to stu-
to 9-year-olds was level 3, accounting for almostlents in schools. Approximately 50 percent of
a third of total injuries (31.7 percent). Severitythe product-related injuries at school were sus-
levels 2 and 4 accounted for another 41 percentained by 7- to 13-year-olds. Moreover, play-
There were zero injuries occurring in this studyground equipment is associated with about one-
for severity levels 7 and 8, and only 0.9 percenhalf of the injuries to 6- to 10-year-olds that
of 5- to 9- year-olds had injuries of severity 6.involve sports or recreation equipment.

For 10- to 14-year-olds, the most frequent sever-

ity level was level 1, accounting for 32.5 percentp| AYGROUND-RELATED INJURY DATA
of the total injuries. Levels 2 and 3 accounted for, . . ,
Play is an integral part of each student’s school

more than half of the total number of injuries.da itis a natural part of phvsical and coanitive
The most frequent severity level for 15- to 18- Y: P pny o9
development. School playgrounds provide ele-

year-olds was likewise level 1, accounting for L .

32.9 percent of the total injuries. Levels 2 and énentary gnd junior high school stuo_k_ants with the
accounted for a little less than half of the injuriesOpporturmy to dev_elop motor, cognitive, percep-
incurred. While there were no injuries in 7 and 8tua_|, _anq s_omal sk|I_Is. The rlsk_—taklng part of that
for students below age 15, for ages 15 to 18 O.OE.lLCt'V'ty IS mhere_nt in the learning Process. In the
percent and 0.02 percen’t of the injuries \’Neré:ourse of playing, however, children sustain

) . injuries. Indeed, playground injuries are the lead-
severity level 7 and 8, respectively. : T L
The CPSC al q foty alert ing cause of injuries to elementary and junior
e also pro UC?S salety alerls co Nigh students, ages 5 to 14, in the school environ-
cerning consumer products; these include prod- ent. Relative to other school injury issues,

ucts u_sed ir.' SChOO.IS' TW.O 1988 CPSC Saffet}ﬁlayground safety has attracted much public
Alerts involving mobile folding tables and audio- attention and been the subject of considerable

visual carts llllustrate equipment haza_rds "Study. Researchers have collected and analyzed
schools. Mobile tqbles in school cafeterlgs A% ata on the nature, distribution, and prevention of
commonly 6 feet high when fol_ded and weigh uF’lnjuries sustained on public playgrounds, provid-
to 350 pounds._ When moved n the _fo_Ided IOOSI'mg insight into the ability to control such inci-
tion, they can tip over and seriously injure a stu- ents at schools.

dent. CPSC received reports of four deaths an

14 injuries to students who were moving suc o

tables in the period 1980-1988, but the injuriezb_soumes and Limitations of Playground
generally occurred during after-school or non-iNjury Data

school-sponsored events. Tip-over injuries als®@ecause of the lack of national estimates of

occurred with audiovisual carts in classrooms: irschool injuries, there are no data available for
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TABLE 3-3: Types of Products® Involved with Injuries in School

Percent of
school injuries

Products involving productsb
Structures and construction materials (e.g., stairs, floors, walls, fences) 29.2
Sports and recreation equipment 28.9
Furnishings, fixtures, and accessories 15.0
Powered and unpowered tools and workshop equipment (e.g., saws, drills, welding

equipment, batteries, hoists) 7.1
Personal use items (e.g., clothing, pencils, pens) 6.1
Housewares (e.g., small kitchen appliances, drinking glasses, tableware, cutlery, cookware) 5.2
Food, alcohol, and medicine 1.9
Packaging and containers (e.g., cans, containers, glass bottles) 1.8
Heating, cooling, and ventilating equipment (e.g., radiators, fans, heating devices) 15
Communications, entertainment, and hobby equipment 0.5
Appliances 0.3
Miscellaneous 2.6

3These are the products involved with injuries at school to 1,704 children 5 to 19 years old in 14 Massachusetts communities, September 1979—
August 1982. Products classified according to codes shown in United States Consumer Product Safety Commission (1987) and aggregated to
general reporting levels commonly employed by the Commission (see, e.g., United States Consumer Product Safety Commission). Products are
associated with an injury, but are not necessarily the cause of the injury.

bproducts are involved with 35.7 percent of all school injuries.

SOURCE: From Harvard Injury Prevention Research Center analysis of injuries from SCIPP Injury Surveillance System data.

comparing playground injuries to other schoolsample populations and distinct methods that do
injuries on a national level. It is clear, however,not allow cross-comparisons of conclusions.
from the state surveys and epidemiological stud-

ies focusing on school injuries, that playground] Incidence and Distribution of

injuries are the primary cause of injuries in theplayground Injuries

school environment for younger students. Defini-

tional issues provided the greatest obstacle fol(/lortality Data (Equipment-Related)

assessing the extent of such i_njuries. De_pendinghe 1990 CPS®layground Equipment-Related
on the study, a playground injury could mCIUdelnjuries and Deathseport (the CPSC Report)

minor injuries as well as injuries necessitating a

visit to a doctor or to an emergency room. MoreprOVides an analysis of data on playground inju-

over, some studies of playground injuries have'®S and deaths associated with playground

included all injuries sustained on playgrounds€duipment. In the 16-year study period, 276

whereas other data. such as the CPSC’s NE|s@eaths of children were identified as playground
data, may only record injuries involving play- equipment-related, for an average of 17 deaths
ground equipment. each yearFatalities among school-aged chil-

OTA reviewed the following data sources: 1)dren averaged nine per yearapproximately 50
CPSC NEISS data; 2) state survey and studpercentto children under age 6, about 75 percent
data; 3) epidemiological studies; and 4) the 19940 children under age 9, and 90 percent to chil-
U.S. Public Interest Research Group (PIRG) andren under age 12. The CPSC Report did not dis-
Consumer Federation of America (CARpying  tinguish whether these occurred on public, home,
It Safesurvey. Each source, as discussed in bogr homemade equipment. OTA could not iden-
3-3, has substantial limitations for purposes ofify national estimates of the number of total
this report. In addition, the sources have varyingplayground non-equipment-related fatalities.
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BOX 3-3: Sources of Data on Playground Injuries in School (Cont'd.)

National data

The only national data for playground injuries are derived from CPSC’s National Electronic Injury Sur-
veillance System (NEISS) database, which keeps statistics on playground equipment-related deaths and
injuries that are recorded in hospital emergency rooms. NEISS records only fatalities that are product-
related injuries and, accordingly, excludes those that occur on playgrounds but are not equipment-
related. Moreover, NEISS collects only emergency room data, providing only information on the more
serious playground equipment-related injuries. NEISS reports on playground equipment that is public,
used at home, or homemade.

In April 1990, CPSC published a report entitled Playground Equipment-Related Injuries and Deaths.
For the report, CPSC examined 1973-89 NEISS fatality data, CPSC files containing death certificate infor-
mation, consumer complaints, newspaper clippings, and other sources to obtain fatality data. Nonfatal
injury data were obtained from a special study of NEISS data that analyzed information from April to
December 1988 (which was extrapolated to a full year). For both mortality and morbidity estimates, the
data were limited to children under age 15.

From analyses of playground injury data, CPSC published playground equipment safety guidelines in
1991. The guidelines are intended for those who purchase, install, maintain, and use playground equip-
ment; however, they are not mandatory (see box 3-4). In addition, more technical standards that are vol-
untarily applicable to manufacturers have been devised by the American Society for Tests and Materials
(ASTM).

State data

OTA identified six states that have some data on school playground injuries. These are the best
sources of data for school playground injuries because injuries are reported in relation to other school-
related injuries and include minor as well as serious injuries. Moreover, the data are not limited to injuries
associated with playground equipment but include all injuries sustained on school playgrounds. Hawaii,
South Carolina, Utah, and Washington include playground injuries in their surveys and studies of the
entire range of school injuries, as reviewed in the previous section (see box 3-2). The data has been
used by these states to develop safety programs. The Utah school injury data was used to design a cur-
riculum guide for promoting playground safely in schools. Furthermore, the Utah data were also used for
a 1993 study by the Centers for Disease Control and Prevention (CDC) of injury rates from falls for grades
K-6 students on Utah playgrounds. The analysis was restricted to injury report forms detailing a fall
involving equipment on the playground or athletic field. Arizona and Virginia have completed studies that
focus specifically on school playground injuries.

The Arizona Department of Health Services completed a comprehensive school playground injury
study from 1991 to 1992. However, the study included athletics and sports, so estimates are not
restricted purely to playground-related injuries. It evaluated 212 elementary schools including 122,056
students in grades K-8, representing 29 percent of that population. Student health personnel were
required to complete a report form when an injured student either 1) was sent home, 2) was sent to a phy-
sician, 3) was transported or admitted to a hospital, or 4) required restricted activity. The study was
intended to reduce the number of injuries by providing the opportunity to target appropriate interventions.

In 1991, the Virginia Department of Education  conducted a study on the safety of school play-
grounds in that state. However, significant methodological problems with both the survey and the
responses limit the reliability of those data. As part of the study, the Department of Education surveyed 75
school districts, of which 65 responded. The districts, representing 348,976 students enrolled in schools
that had playgrounds, reported the numbers and types of injuries sustained on school playgrounds; there
was no information relating to the grade, age, or sex of the students. One of the major problems of the
study was the inconsistent reporting. For example, school districts reported 5,708 total injuries but 12,734
injuries when classified by type, resulting in a more than twofold disparity in the number of injuries.

(continued)
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BOX 3-3: Sources of Data on Playground Injuries in School (Cont'd.)

Epidemiological studies

State school injury data and epidemiological studies of the percentages of school playground injuries
in relation to other school injuries are remarkably consistent. The epidemiological studies discussed ear-
lier provide valuable insight into the incidence of playground injuries, because many of the epidemiologi-
cal studies, as discussed in box 3-1, cover the complete school injury experience, allowing playground
injuries to be studied relative to other school injuries. The epidemiological study conducted in Tucson,
Arizona, by Boyce et al. (1984) evaluated playground injury data separately from other school injuries.
There are also a number of studies that concentrate on playground injuries alone, in particular Sosin’s
study of the surface-specific injury rates on Utah school playgrounds and Bond and Peck’s study of inju-
ries on Boston playgrounds.

SOURCES: Office of Technology Assessment, 1995. Bond, M.T., and Peck, M.G., “The Risk of Childhood Injury on Boston’s Play-
ground Equipment and Surfaces,” American Journal of Public Health 83:731-733, 1993. Sosin, D.M., et al., “Surface-Specific Fall
Injury Rates on Utah School Playgrounds,” American Journal of Public Health 83:773-735, 1993.

Strangulation resulting from entanglement andvisits to emergency rooné. The American
entrapment was the primary cause of fatalities; iAcademy of Orthopedic Surgeons estimated the
was responsible for about 47 percent of thdotal cost of playground equipment-related inju-
deaths. However, these deaths typically involvedies to children under age 15 at $1 billion in
children under the age of 5, not school-aged chill9921° There are no national estimates encom-
dren. Falls were the second highest cause dfassing the complete extent of school play-
death (31 percent). The authors noted, howeveground injuries since the CPSC estimate is
that the number of falls is probably underre-limited to equipment-related injuries and does
ported, since in 1983 the CPSC ceased collectingP! include injuries treated at schools, homes,
death certificate information involving acciden- and doctors’ offices; however, it provides esti-
tal falls except for one or two states (75). Formates of injuries by location, age, and time.
fall-related deaths, the associated equipment FOf €ach death on playgrounds there were

included swings (52 percent), slides (24 percentﬁpproximately 10,000 emergency room visits for

and climbers (17 percent). Equipment tipover o.ffeatme”t of playground equipment-related inju-

failures were associated with 13.5 percent of th&'©s: CPSC prOJecte_d_ abOUt.ZOO’OOO_ playground
deaths. equmer_\t-related injuries in _1988, howe_\{er,
when adjusted by the proportions of verified
o cases for the CPSC Report, the number was
Morbidity Data reduced to about 170,000 (7%)Public equip-
For each death on playgrounds there wergnent was involved in 70 percent of these inju-
approximately 14,000 emergency room visits forries; home equipment and homemade equipment
treatment of playground equipment-related inju-accounted for 24 and 4 percent, respectively.
ries. In 1992, public playground equipment inju-Most of the public equipment injury incidents

ries were responsible for approximately 241,18®ccurred in school playgrounds and public parks,

14«pyplic playground equipment” refers to “equipment intended for the use in the play areas of parks, schools, childcare facilities, insti-
tutions, multiple family dwellings, restaurants, resorts and recreational developments and other areas of public use” (83).

15 Costs include, but are not limited to, medical and travel expenses for initial and follow-up treatment, forgone earnings of the injured
child’s visitors, and disability costs.

18rrom April to December 1988, CPSC completed an in-depth special study of selected playground injury incidents. The study identified
cases involving injuries that were not associated with outdoor playground equipment. Extrapolating the percentage of these cases to the 1988
NEISS, CPSC determined that the estimated 201,400 emergency room-treated playground equipment-related injuries should be reduced to
170,200. The special study was limited to 1988 data.



each accounting for approximately 42 percent of
the 1988 estimated injuries incurred on public
playgrounds. Using this data, OTA calculated
that approximately 30 percent of publicly owned
playground equipment injuries occurred on
school playgrounds. Furthermore, 13,000 play-
ground equipment-related injuries to school-aged
children occurred on school playgrounds during
school hours, which is about 8 percent of play-
ground equipment-related injuries.

The CPSC’s most current estimate of 241,181
playground equipment injuries requiring treat-
ment in hospital emergency rooms in 1992 has
not been adjusted in the manner of the 1988 data.
The estimate includes 168,827 public playground
equipment, 57,883 home playground equipment,
and 14,471 homemade playground equipment
injuries (84).

Playground injuries were the most prevalent
of al injuries sustained by students in schoal,
accounting for 30 to 45 percent of al school-
related injuries reported in the available state
data (see figure 3-2). Thisis also true of the epi-
demiological studies; the percentages of play-
ground injuries ranged from 29 to 43 percent of
total school injuries. The percentages are even
higher when limited to children in grades K-6.
For example, Utah reported that playground inju-
ries accounted for about 65 percent of all school
injuries for those grades. Besides being the most
prevalent, playground injuries represented some
of the most severeinjuries ( 11,27). Boyce et al.
found that a quarter of the playground injuries
were severe, meaning that they resulted in con-
cussions, crush wounds, fractures, and multiple
injuries.

Unlike school injuriesin general, there was no
significant difference between the frequency of
injuries suffered by boys and girls (1 1,71 ,75).
For al children, the body area most frequently
affected by playground equipment-related inju-
ries-was the head and face (47 percent), followed
by the arm and hand (34 percent). Children under
the age of 6 were significantly more likely to sus-
tain an injury that involved the head or face (60
percent) than the arm or hand (20 percent). Inju-
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. FIGURE 3-2: Percentage of Playground
Injuries in Four State Studies _
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SOURCE Office of Technology Assessment, 1995, based on Hawaii
Department of Education, “Summary-School Accident Report, 1989-
1990” (Honolulu, HI: 1991), Washington State Department of Health,
Office of Community Environmental Health Programs, The School
Injury Surveillance Project” Results and Recornrnendations (Olympia,
WA 1990); South Carolina Department of Health & Environmental
Control, Division of Children’s Health, Annual School Nurse Survey
7993 (Columbia, SC 1994), and Utah Department of Health, Division
of Family Health Services, Student Injury Report Database, 1988-
1992

ries were more equally distributed across body
areas for children ages 6 and over (75).

The types of injuries most frequently sus-
tained on playgrounds were abrasions, contu-
sions, sprains, dislocations, lacerations, and
fractures (3,75). The percentages reported by
CPSC were as follows:. 29 percent lacerations, 28
percent fractures, 22 percent contusion/abra-
sions, and 13 percent strain/sprains. Lacerations,
contusions, and abrasions—relatively minor
injuries—were associated with 81 percent of the
head injuries; however, 7 percent of the head
injuries were potentially more serious, involving
fractures, concussions, and internal injuries.
Fractures were the most frequent arm and hand
injuries, accounting for 65 percent. Strains and
sprains accounted for another 22 percent of the
arm and hand injuries (75).

The Arizona Department of Health play-
ground study found that 72 percent of the stu-

dents with reportable injuries were taken to a
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doctor or the emergency room: 38 percent were
taken to the doctor by parents, about 19 percent
were taken to the emergency room by parents,
and about 15 percent were taken to the doctor or
emergency room by school personnel. Of these
students, 1 percent were hospitalized with a
mean stay of 1.9 days (the longest was 7 days),
Moreover, 15 percent of the students taken to a
doctor or emergency room required restricted
activity for an average of 13.6 days (the longest
being 120 days). The study estimated that in Ari-
zona the 10,500 school playground injuries
resulted in 6,500 days of absenteeism, 4,300 doc-
tor visits, and 2,000 emergency room visits.

Many of the studies focused on the association
between playground equipment and injuries.
Boyce et a. found that about 23 percent of the
total injuries across al grades in public schools
were associated with playground equipment; the
rate of playground equipment-related injury at
the schools was about 0.9 playground equipment
injury per 100 student years (1 1). " Lenaway et
al. found that playground-related equipment inju-
ries alone accounted for 38 percent of all school
injuries, the rate of injury being about 2.4 per
100 students (43). The equipment most often
involved in injury-causing events were climbers,
swings, and slides (see figure 3-3). Among 5- to
14-year-olds, climbers and swings accounted for
71 percent of injuries (75). Other equipment
commonly involved in playground injuries
included slides (15,5 percent) and teeter-totters
and seesaws (3.4 percent) (75). Across studies,
remarkably similar percentages were reported
(3,9,43).

As shown in figure 3-4, falls associated with
playground equipment present the greatest risk to
students. Falls from climbing equipment
accounted for nearly 25 percent of theinjurieson
public playgrounds (75) and a disproportionate
number of severe injuries (11). The body areas

FIGURE 3-3: Injuries Associated with
Public Playground Equipment, by Type of
Equipment (N=10,730)
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SOURCE: National Electronic Injury Surveillance System (NEISS)
Special Study, Apr,-Dee, 1988, U.S. Consumer Product Safety Com-
mission/EPHA.

most affected by falls to the surface were arm
and hand (47 percent) and head or face (36 per-
cent). The overwhelming majority of serious arm
and hand injuries resulted in fractures (70 per-
cent).m Falls to the surface involved mainly
climbers, swings, and dlides. In fact, falls to the
surface from climbers accounted for 23 percent
of all the playground equipment-related injuries;
surface falls from swings and slides accounted
for approximately 16 and 13 percent, respec-
tively.

Although climbers, slides, and swings
accounted for about 87 percent of the overal
playground injuries, CPSC found that the propor-
tion of injuries attributed to each type of play-
ground equipment was nearly equivalent to the
proportion of each type of equipment used, sug-
gesting that no one type was particularly more
risky than any other (75). While no analysis was

“The study also found that higher incident rates correlated with two ecologic variables, small student enroliment and ‘he Presence °
alternative education programs (e.g., magnet schools). Alternative schools had a mean injury rate of 1.37 per 100 student years compared to

0.71 in other elementary schools (10).

*Serious head injuries due to falls from heights of more than 4.5 feet were reported. There did not appear to be a strong correlation
between diagnosis and the distance of the fall; however, some fractures, to the wrist and collarbone, occurred at falls from heights of two feet

or less (75).



FIGURE 3-4: Incidents Involving

Playground Equipment
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completed relating the state of the equipment to
the injury rate, three-quarters of the equipment
involved in injuries was reported in good condi-
tion and only one-tenth of the equipment was
reported to be abused, scarred, rusted, or broken.
The study, however, did not consider whether
there was good protective surfacing, or whether
the playground equipment was adequately
spaced or at a safe height.

The available studies on the adequacy of sur-
facing on public playgrounds have, without
exception, found that most playground surfacing
is unsafe. A study of Boston playgrounds con-
ducted by the Childhood Injury Prevention Pro-
gram of the Boston Department of Health and
Hospitals found that all the surfaces observed
were unsafe (9). Sixty-four percent of the surfac-
ing was appropriate (matting, sand, or wood
chips) but poorly maintained—making it unsafe.
The remaining 36 percent was unsafe due to
unsuitable  playground  surfacing  materia
(asphalt, grass, bare ground). Similarly, a survey
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of 57 elementary schools around Philadelphia
revealed that 99 percent of climbers and slides,
equipment associated with many injuries, were
placed on inappropriate surfacing of asphalt or
packed dirt (65). A 1994 study performed by the
PIRG and CFA, Playing It Safe, presented the
findings from observation of 443 playgrounds in
22 states (102). Consistent with the above find-
ings, 92 percent of the playgrounds lacked “ade-
guate protective surfacing,” meaning loose fill
material (e.g., hardwood chips) properly main-
tained at depths of 9 to 12 inches under or around
all equipment. » Thirteen percent had hard sur-
faces under and around all equipment, a substan-
tial decrease from the 31 percent found in 1992.

For playground injuries, the problem is not so
much lack of data, but rather the lack of the nec-
essary implementation of the safety recommen-
dations and rigorous maintenance of playground
equipment. Based on CPSC and other epidemio-
logical studies, voluntary guidelines for safe
playgrounds have been devised, and intervention
and prevention strategies have been developed
(see box 3-4). Short of developing mandatory
playground standards, those responsible for the
construction and maintenance of playgrounds
should be included in efforts to make play-
grounds safe and to minimize injuries. Box 3-5
illustrates the impact a successful playground
safety program can have on preventing injuries.
Physical playground site safety should also be
combined with staff supervision of the students.
Programs designed to increase supervision have
resulted in reductions of injuries (77).

SCHOOL ATHLETIC INJURY DATA

By participating in physical education and inter-
scholastic sports, students benefit from the
advantages of regular exercise (33), the opportu-
nity to develop motor and judgment skills, and

participation in competitive team sports. Engag-
i, sports activities entails some risk of being

Lol

*Of the 443 playgrounds observed for the PIRG and CFA Playing It Safe report, 62 percent had loose fill surfacing but only 3 percent

maintained the loose fill at an adequate depth of at least 9 inches. In addition, 19 percent had loose-filled surfacing under some equipment,
but hard surfaces under other equipment. Only 5 percent of the playgrounds had synthetic surfacing, such as premolded rubber tiles, under

and around all equipment.
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BOX 3-4: Playground Guidelines and Standards

Public playgrounds cannot exist without injuries. Due to the nature of the playground equipment,
potential hazards exist, even when safety standards are met and maintained. The U.S. Consumer Product
Safety Commission (CPSC) and the American Society for Testing and Materials (ASTM) have published
safety standards for playground equipment to minimize the risk of injuries.

The guidelines recommended by the CPSC are based on a March 1990 report by the COMSIS Corpo-
ration. The CPSC handbook, which evaluates the safety of each individual piece of playground equip-
ment along with the entire layout of the playground, is intended for school officials, parents, equipment
purchasers, recreation personnel, and anyone else concerned with general playground safety.

ASTM guidelines provide a more technical approach than CPSC standards. Guidelines recommended
by the ASTM, published in December 1993, are directed toward equipment manufacturers, designers,
and playground planners rather than toward the general public. ASTM standards focus on technical
details, including testing information, and are stricter and more extensive than the CPSC standards.

However, these guidelines and standards, which include design, layout, installation, construction, and
maintenance, are not mandatory. Schools, child centers, parks, and other public facilities must voluntarily
upgrade and maintain the equipment and surrounding areas to help prevent injuries and deaths resulting
from incidents related to playground equipment.

Many of the injuries and deaths related to playground equipment can be prevented by providing safer
playground equipment. By limiting the height of equipment and providing adequate fall zones and protective
surfaces, many injuries and deaths caused by falls would not occur or would be less severe. These injuries
could also be prevented by providing adequate protective surfacing. Of 443 playgrounds investigated by the
Public Interest Research Group (PIRG) and CFA using CPSC standards, 92 percent did not maintain ade-
quate protective surfacing under and around equipment. Since 1992, fewer playgrounds surveyed had hard
surfaces (from 31 percent in 1992 to 13 percent in 1994), such as asphalt and concrete, below the equipment.

According to the guidelines, protective materials should be soft so as to reduce the severity of injuries
due to falls. Hard surfaces, such as asphalt, concrete, grass, and packed dirt, do not provide enough
protection. Loose-fill materials like sand and hard wood chips, along with unitary synthetic surfaces such
as molded rubber tiles, are acceptable when maintained properly. Maintenance of the materials requires
keeping proper depths (compressed or uncompressed). Depending on the type of equipment and dis-
tance a child might fall, different materials gave different critical heights. For example, compressed dou-
ble shredded bark mulch at a depth of 9 inches had a critical height of 7 feet, while uncompressed
double shredded bark mulch’s tested critical height was 10 feet. A difference in critical heights is also
seen when comparing wood mulch (10 feet) to fine sand (5 feet) at uncompressed depths of 9 inches.

Adequate fall zones may be often missing. Often protective surfaces did not extend far enough
around the equipment, or other structures are built too close. Again, depending on the type of equipment,
varying fall zones are recommended. For instance, for a single-axis swing set, CPSC recommends a dis-
tance of 6 feet from the perimeter of the supports and a distance that is twice the greatest possible
height, both in front of and behind the swings, as a safe fall zone that should have protective surfaces.

Another problem is that in building the structures recommended, height limitations are not always
adhered to. Instead, some structures, such as climbers and slides, are built so that if a child falls from
them, there is a greater potential for injury than if it was a smaller structure that was equally challenging
yet less dangerous. Height limitations depend on the type of equipment, and also on the age of the chil-
dren using it. For instance, older students have more muscle control and better natural instincts (e.g., to
risk an arm to protect the head) than younger children. Therefore, the structures intended for older stu-
dent use could be built at greater height without a proportionate increase in danger.

SOURCES: U.S. Consumer Product Safety Commission, Handbook for Public Playground Safety, 1991; U.S. Public Interest
Research Group and Consumer Federation of America, Playing it Safe: A Second Nationwide Safety Survey of Public Play-
grounds, May 1994.
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BOX 3-5: An Effective Injury Prevention Program

After seeing many children come into the trauma unit with injuries incurred on the playgrounds or indi-
rectly caused by the lack of playgrounds, Barbara Barlow, MD, director of pediatric surgery at the Harlem
Hospital Center in New York City, decided to start an injury prevention program. Founded in 1988 and
based at the Harlem Hospital Center, the Injury Prevention Program (IPP) has three main targets: play-
ground injury prevention, motor vehicle/pedestrian/bicycle injury prevention, and window guards to pre-
vent falls. Other projects have also grown out of the IPP, such as art and dance programs to keep
children off the streets and away from drugs and gunfire.

Working with public schools, state and community agencies, and volunteers from the community, the
IPP has contributed to the reduction of the number of children patients at the Harlem Hospital Center.
From 1988 to 1993, a reported 38 percent decrease in major trauma and 42 percent decrease in major
injury admissions involving children of Central Harlem has occurred (IPP, 1994). Project Oasis and Safety
City are two exemplary programs of the IPP that have aided in the dramatic decrease in childhood inju-
ries. These programs implement key parts of the IPP mission: upgrading playgrounds at school, introduc-
ing safety features, and teaching the children how to safely encounter traffic situations, such as crossing
the street.

Project Oasis focuses on improving the safety of school playgrounds and creating gardens for the
schoolchildren. Before the involvement of IPP, school playgrounds often consisted of concrete slabs and
rusty monkey bars. While school officials recognized the need to upgrade the playgrounds, monetary and
labor resources were not readily available. With the efforts of IPP, the resources were found in grants and
contributions of both money and labor. Safety improvements included rubber matting below swings,
slides, and jungle gyms; rounded corners on the wooden structures; and railings on elevated structures.
These features, among others, have considerably reduced the occurrence of preventable playground
injuries, and consequently have reduced the risks of the children at the schools that have reconstructed
playgrounds. Since 1988, IPP has completed the reconstruction of four playgrounds and has plans for
four more playgrounds at Harlem schools (IPP, 1994).

In addition to rebuilding playgrounds, the IPP has joined forces with the New York City Department of
Transportation and the New York public schools to establish Safety City, a program that educates stu-
dents about traffic safety. With few suitable playgrounds available, children often turn to the streets as a
place to play; as a result, motor vehicle crashes have been a leading cause of death and injury to New
York City children. Safety City teaches third-grade students in the community street safety skills in a full-
size yet protected street section built on the school grounds. The children are able to learn street safety in
the fenced-in area, which includes real trucks and cars, street signs and signals, and other street para-
phernalia. The realistic approach to learning has dramatically reduced the number of preventable deaths
and injuries due to traffic accidents involving children. Since the onset of the program, hospital admis-
sions for accidents involving motor vehicles and pedestrians have dropped by 5 percent (IPP, 1994). The
IPP has prevented numerous injuries and deaths by successfully teaching the children of Harlem the
importance of street safety.

SOURCES: T. Hiss and E. Koren, “Child’s Play: New York's Best Places to Play,” The New Yorker 69(14):80, May 24, 1993; Injury
Prevention Program, “Injury Prevention Using Community Coalitions,” unpublished article sent by IPP, New York, NY, 1994; R.
Mora, “The Creative Playground/Outdoor Learning Center,” Children’s Environments Quarterly 8(1):59-62, 1991; New York City
Department of Transportation, “Safety City,” New York, NY, June 1992; “An Ounce of Prevention: ED’s Outreach Efforts to Reduce
Childhood Injuries,” ED Management, April 1994, pp. 59-61; “Project Oasis: New Playground and Garden Thrive in Harlem,”
Columbia Community Affairs, January 1994, p. 15; A.A. Sgarro, “A Surgeon and Her Community,” Vassar Quarterly, spring 1993,
pp. 10-13; “The Unique Safety Street in Harlem,” Childhood Injury Prevention Quarterly, fall 1992, p. 5.
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injured as all such activities involve some degre@verall injuries that occur in school, 3) number of
of danger. In 1993, approximately 5.6 million injuries per student population, 4) number of
students competed in high school athleticsnjuries per student population participating in a
(51)—about 43 percent of high school studentparticular sport, 5) number of injuries per athletic
(85). Student participation in athletic activities isseason, and 6) number of injuries per duration of
a principal cause of junior high and high schoolathletic exposure (days or hours). Risk is por-
injuries and results in a significant number oftrayed most accurately by the number of injuries
debilitating injuries and deaths each school yearper duration of athletic exposure because it
Compared to the number of studies on sportgdjusts for differences in the lengths of seasons
injuries in general, few have been directed spet64). As typically used, athletic exposure means
cifically at school athletic injuries. Most studies “one athlete participating in one practice or con-
survey all sports injuries, including recreational test where he or she is exposed to the possibility
community, or school athletic activities. This Of an athletic injury” (64). The other measures
lack of school specific data makes it difficult to used and the different indices of severity (for
draw conclusions regarding athletic-related inju-€xample, missed academic days and missed prac-
ries occurring only in the school environment.tices or competition days) inhibit cross-compari-
The majority of information focuses on junior SOn of studies.
high and high school student sports injuries pri- Epidemiological studieare directed at deter-
marily because these students are typically th&ining the distribution or rate of health injuries
segment of the school-aged population particithat result from athletic participation. Most often,

pating in athletics, and thus sustaining the majorthe studies focus on a particular problem associ-
ity of athletic injuries. ated with a single sport. Few studies have exam-

ined the range of athletic injuries in the school
[ Sources and Limitations of Athletic environment; physical education injury studies
Injury Data are partlculgrly I_acklng. The major schopl sports

injury studies include those of Garrick and
The major sources of school athletic injury dataRequa (31), Zaricznyj et al. (104), and Rice (64)
as shown in box 3-6, are the National Center fo[see table 3-4). Both the Garrick and Requa and
Catastrophic Sports Injury Research, CPSC'she Zaricznyj et al. studies are over a decade old,
NEISS database, the National Athletic Trainersand each was a study in one city. In 1978, Gar-
Association, and epidemiological studies. Inrick and Requa published their study of student
addition, the American Academy of Pediatricsathletes in four high schools in Seattle, Washing-
publication Sports Medicine: Health Care for ton, over a two-year period, 1973-75 (31). In
Young Athletesreviews sports injury studies, 1980, Zaricznyj et al. studied reports of injuries
although they are not limited to schools. Sourceso all school-aged children and adolescents in
providing athletic injury data suffer from the Springfield, Illinois, from 1974 (104). The
same problems as organizations reporting injurZaricznyj study evaluated all types of injuries
data in general. Limitations of studies typically sustained during patrticipation in physical educa-
include: underreporting, inconsistent definitionstion, school team sports, community team sports,
of athletic injury, inaccurate reporting of injuries, and nonorganized sports.
unavailability of athletic exposure times, discrep- Rice studied sports injuries in 20 high schools
ant criteria for classifying severe or seriousin the Seattle and Puget Sound areas of Washing-
injury, and inability to control for certain vari- ton state since 1979. He established a sports
ables (33). injury surveillance system and instructed

School sports injuries, or risks, are expressedoaches in record keeping and completing a

in a number of ways in different studies, includ-Daily Injury Report (DIR) to record the partici-
ing: 1) total number of injuries, 2) percentage ofpation status and types of injuries at practices
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BOX 3-6: National and State Sources of Data on Sports Injuries in Schools

The National Center for Catastrophic Sports Injury (the Center) at the University of North Carolina
records catastrophic injuries occurring in all high school and college sports for both men and women.
Since 1982, researchers have recorded catastrophic injuries in high school sports nationally. The Center
is funded by grants from the National Collegiate Athletic Association, the American Football Coaches
Association, and the National Federation of State High School Associations. The Center was founded, in
part, to counter the lack of sports injury data, particularly for women. Data are collected from coaches,
athletic directors, executive officers of state and national athletic organizations, a national newspaper
clipping service, and a team of researchers. When the Center is notified of a possible catastrophic injury,
the injured player's coach or athletic director is contacted by telephone, personal letter, and question-
naire. The most current edition of the data reviews information collected from the fall of 1982 to the spring
of 1992.

The Center defines catastrophic injury as any severe injury incurred during participation in a sport.
Catastrophic includes three degrees of injury: fatal, nonfatal, and serious. Nonfatal injuries are those
resulting in permanent severe functional disability, while serious injuries result in severe injury without per-
manent functional disability (i.e., a fractured cervical vertebra with no paralysis). The Center also catego-
rizes injuries as direct or indirect—direct meaning those injuries that resulted directly from participation in
the skills of the sport; indirect meaning those injuries that were caused by systemic failure as a result of
exertion while participating in a sport activity or by a complication that was secondary to a nonfatal injury.

The CPSC’s NEISS database (see box 3-3) contains national estimates of the number of nonfatal inju-
ries incurred by school-aged sports participants; currently the data are not analyzed using school as a
location for injury. However, these data can be broken down by age and location to give some sense of
sports injuries at school. NEISS data, however, include only those injuries involving consumer products
and come from a sample of patients in hospital emergency rooms. Many athletic injuries are never seen
in hospital emergency rooms but are tended to by sports trainers or doctors. Moreover, hospital emer-
gency room data inherently contain a selection bias since, except for the most serious injuries, the cost of
emergency care affects the decision to seek medical care. CPSC also identifies sports-related deaths
from NEISS data and other data sources (death certificates, newspaper clippings, consumer complaints,
and medical examiner reports).

The National Athletics Trainer's Association (NATA) completed a single-year sports injury surveil-
lance study. The 1986 study was based on medical records of 32,647 of the estimated two million high
school athletes participating in football, basketball, and wrestling. NATA extrapolated from the injuries
incurred in those three sports to include all other sports. The authors recognized that the study included
only those schools that had certified athletic trainers or the equivalent on staff, which only includes 16 to
18 percent of all schools. The fact that these schools have that level care probably indicates that they are
more likely to be sensitive to preventing athletic injuries.

In addition, the Kansas Department of Health and Environment ~ completed a survey of athletic inju-
ries in secondary schools during the 1990-91 academic year. The survey covered a random sample of
283 schools, with 162 responding. Injuries were reported for grades 7 to 12, but rates were calculated
only for grades 9 to 12.

SOURCE: Office of Technology Assessment, 1995.
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TABLE 3-4: School Athletic Injury Studies

Garrick and Requa Zaricznyj et al. Rice
(1978) (1980) (1992)
Location Seattle, WA Springfield, IL Seattle, WA (Puget Sound area)
Population 3,049 high school student sport 25,512 school-aged children 6,057 high school athletes
studied participants
Method of An athletic trainer was assigned For one year, reports were Coach or student trainer, adult
assessment  to each of the four high schools received from principals and athletic trainer, or manager
studied to collect case and coaches of all 53 public and reported injuries on a “Daily
control data on injuries to private schools, supervisors of  Injury Report,” which was
athletes. community sports programs, two completed daily and submitted
hospital emergency rooms, monthly.
schools’ accident insurance
company and local physicians.
Reportable A medical problem resulting Any traumatic act against the A medical problem resulting
injury from athletic participation body sufficiently serious to have from athletic participation
necessitating removal from a required first aid, filing of school necessitating removal (or limiting
practice or competitive event accident reports, or medical participation) from a practice or
and/or resulting in missing treatment. competitive event and/or
practice or competitive event. missing a subsequent practice
or competitive event. An injury
implies a time loss—either
missing a practice or game or
participating on a limited basis.
Incidence of 39 injuries per 100 student About half of all sports injuries  32.7 injuries/100 athletes/
injury participants sustained by school-aged season and 7.8 injuries/1,000
children in the community athletic exposures. Mean injury
occurred in physical education time loss (practices and games)
class (15 percent) and was 4.6 days.
organized school sports (38
percent).
Severe/ Severe injury: indexes of the Serious injuries: injuries causing Severity categorized by the
serious severity of injuries sustained disruption of one or more amount of time lost from full
include time lost (from practice  supporting structures of the unrestricted participation.
and /or events), the necessity for body or damage to important Injuries that kept an athlete from
special diagnostic tests (e.g., x- organs (e.g., brain, liver, kidneys patrticipation are minor, those
ray films) or the need for etc.). with time loss between one and
physician consultation, Permanent injuries are those in  three weeks are significant and
hospitalization, or operative which body structure was not those with time loss over three
procedures. restorable to its original weeks are termed major.
anatomy or function, such as a
broken tooth.
Incidence of  About 75% of the injured 20% of the injuries were serious. 1.8 significant injuries/1,000
severe/ students returned to practice About half of the serious injuries athletic exposures.
serious with fewer than five days of were related to schools sports, 0.5 major injuries/1,000 athletic

practice or competition missed.
42% were examined by a
physician (note: 53% of wrestling
injuries were examined by a
physician).

physical education (27%), and
organized team sports (25%).
Nonorganized sports accounted
for about 48% of the serious
injuries.

exposures.

(continued)
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TABLE 3-4: School Athletic Injury Studies (Cont'd.)

Sports with Highest rates were in: football Highest injury to participant ALL INJURIES
highest injury  (81/100) and wrestling (75/100). ratios in school team sports were football: 70.6 injuries/athlete
rates Overall sport injury rates were football (28%), wrestling (16%), season; 15.1 injuries/1,000
lower in the second year of and gymnastics (13%). athletic exposures.
study, primarily due to girls’ cross-country: 58.8 injuries/
elimination of trampoline as a athlete season; 14.7 injuries/
competitive event. 1,000 athletic exposures.
Overall: football (19%), boys’ cross-country: 55.3
basketball (15%), gym games injuries/athletic season; 13.1
(11%), baseball (10%), and injuries/1,000 athletic exposures.
roller-skating (6%). girls’ soccer: 41.4 injuries/athlete
PE class: of 594 injuries, season; 10.2 injuries/1,000

basketball (142), gym activity athletic exposures.
(164), gymnastics (44), volley wrestling: 41.9 injuries/athlete

ball (45), and football (40). season; 9.5 injuries/1,000
School sports teams: of 229 athletic exposures.

injuries, football (126), SIGNIFICANT INJURY RATES
basketball (29), wrestling (27),  football: 3.8 injuries/1,000
and track and field (23). athletic exposures.

boys’ cross-country: 3.5 injuries/
1,000 athletic exposures.
wrestling: 3.2 injuries/1,000
athletic exposures.

girls’ cross-country: 2.9 injuries/
1,000 athletic exposures.

girls soccer: 2.2 injuries/1,000
athletic exposures.

MAJOR INJURY RATES
wrestling: 1.2 injuries/1,000
athletic exposures.

football: 1.1 injuries/1,000
athletic exposures.

girls’ cross-country: 1.0 injuries/
1,000 athletic exposures.

SOURCE: Office of Technology Assessment, 1995.

and contests. The participation status indicatedchool and college sports and does not include
whether each athlete was present at full participhysical education. Over the 10 years of study
pation, present but participating on a limitedfrom the fall of 1982 to the spring of 1992, 200

basis only, unable to participate due to injury, othigh school deaths were reported (67 direct and

not at practice (absent or sick). 133 indirect), an average of approximately 20
sports-related deaths annually (49) (see table 3-
0 Incidence and Distribution of Athletic 5). Direct deaths are those resulting directly from
Injuries an injury sustained from participation in the
skills of the sport. Indirect deaths are those
Mortality Data resulting from a systemic failure due to exertion

The only national school sports injury mortality while participating in a sport activity or by a
figures are compiled by the National Center forcomplication that was secondary to a nonfatal
Catastrophic Sports Injuries Research (the Ceninjury, such as overexertion resulting in cardiac
ter). The Center limits its research to certain higHailure or heat exhaustion.
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TABLE 3-5: Reported Catastrophic Injuries from High School Sports, 1982 to 1992

Rate/100,000

Fatal Nonfatal participant years
Sport Direct Indirect Permanent Serious Total Male Female
Cross-country 0 5 1 0 6 0.6 0.0
Football 48 52 103 113 316 24 —
Soccer 2 8 0 4 14 0.5 0.2
Basketball 0 35 2 2 39 0.6 0.1
Gymnastics 1 5 3 9 4.8 2.3
Ice hockey 1 1 4 2 8 3.6 —
Swimming 0 3 4 3 10 0.6 0.6
Wrestling 2 10 16 9 37 15 —
Baseball 3 7 6 21 0.5 —
Lacrosse 1 1 0 0 2 1.0 —
Track 9 12 6 6 33 0.6 0.0
Tennis 0 1 0 1 0.1 0.0
Total 67 133 148 148 491 16.8 3.2

SOURCE: F.O. Mueller, C.S. Blyth, and R.C. Cantue, Tenth Annual Report of the National Center for Catastrophic Sports Injury Research, Fall
1982-Spring 1992, (Chapel Hill, NC: University of North Carolina, 1993).

Football resulted in the greatest number othigh school sports annually (50). About 75 per-
direct deaths each year among high school atteent of the injuries were categorized as minor,
letes, with an average of about five deathsneaning the athlete was sidelined for a week or
(48,49). Football is associated with about fiveless.
indirect deaths per year and basketball with three Sports injuries are reported in differently
to four. While those three sports account fordefined categories in various studies, making
more than 90 percent of the fatalities, they ar@ross-comparisons difficult. A review of the state
not the riskiest when judged by number of deathgnd epidemiological studies illustrates this prob-
per participant in a sport per year. In those termgem. While the Hawaii Department of Education,
the riskiest high school sports for males wereMinnesota Department of Education, and Utah
gymnastics (1.75 deaths per 10,000 participantsphepartment of Health all reported school sport
lacrosse (0.57), ice hockey (0.43), and footballnjury estimates, the reporting categories varied
(0.35). Basketball (0.63), lacrosse (0.57), icaremendously (36,47,99). The Hawaii Depart-
hockey (0.43), and wrestling (0.41) had the highment of Education reported that athletics and
est rate of indirect deaths per participant. Thghysical education represented 9 and 15 percent,

single female fatality occurred in track. respectively, of total school injuries in 1989-90.
Injuries were not analyzed according to any
Morbidity Data demographic considerations. Minnesota’s stu-

The Scheidt study, based on 1988 NHIS datadent survey divided school injuries into sport and
disclosed that about 1.3 million sports/recreatiomon-sport categories for the 6th, 9th, and 12th
injuries occur annually. Of these injuries, schoolggrades and reporting in relation to all injuries
are the location for 55 percent (715,000 injuriespoth in and out of the school environment.
and the cause of 35 percent (455,000 injuriespchool sports resulted in the following percent-
(67). Based on a 1986 injury surveillance studyages of all injuries to children and adolescents:
the National Athletics Trainers Association also6th grade—male 20 percent, female 17 percent;
reported that about 1.3 million injuries occur in9th grade—male 30 percent, female 27 percent;
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and 12th grade—male 28 percent, female 18 per- The studies indicate that boys generally sus-
cent. The Utah Department of Health data contained approximately twice as many injuries as
tain information on 14 different athletic girls (67 and 33 percent, respectively) (104), the
activities, including physical education and orga-difference being more prominent in high school

nized school sports. Overall, from 1988 to 1992(43). Garrick and Requa concluded that the dif-
sport activities accounted for 21.3 percent of thderence, at least for organized school sports, was
total school injuries for grades K-6 and 44.1 perdue primarily to participation in different sports.

cent for grades 7-12. The different reportingWhen catastrophic sports injury rates of boys and
methodologies among states obviously detegirls are compared, however, girls’ sports actu-
efforts to analyze studies beyond total numberally have higher rates of injury than the same
and percentages. boys’ sports (49,64). However, since the passage

Epidemiological studies estimate that athletic-of Title 1X, 20 U.S.C. sections, 1681-1688, as
related injuries, including interscholastic schoolamended by the Civil Rights Act of 1987, Pub.
sports and physical education classes, accouht No. 100-259, and after many of the sports
for 23 to 53 percent of all reported school inju-studies reported here were completed, there has
ries. Some epidemiological studies includebeen an increase in female athletic participation
school injury percentages and comparisons ofnd female teams. Moreover, the National Feder-
school sports injuries to other school injuries.ation of State High School Associations Athlet-
Boyce et al. found that athletics were associateits Participation Survey indicates a steady
with 26 percent of male and 16 percent of femaléncrease of girls participating in sports over the
school injuries; athletics were the leading causéast 20 years. In 1971, there were 294,015 patrtic-
of injury for males. Lenaway et al. reported thatipants and by 1993-1994 it had increased almost
far more school injuries, 53 percent, were associtO-fold to 2,124,755 participants. Accordingly,
ated with both formally and informally organized there may be a corresponding increase in girls
school sports. sport injuries.

The few available studies that provide com- The number, severity, and type of injury
parisons of in-school and out-of-school sportdepend on the athletic activity. According to the
injuries indicate that they occur at similar ratesCenters for Disease Control and Prevention’s
Zaricznyj et al. found that about half of all the (CDC) 1993 Youth Risk Behavior Survey
sports injuries sustained by school-aged youth iiYRBS), only 34.3 percent of high school stu-
Springfield, Illinois, occurred in school. dents had attended physical education class daily

Lenaway et al. found very high percentages ofluring the 30 days preceding the survey (91).
sports-related injuries that increase as studenf3hysical education classes have been reported in
progressed from elementary (40 percent ofpidemiological studies to account for a greater
school injuries) through junior high (54 percentnumber of injuries than organized school sports,
of school injuries) to high school (69 percent ofin which 43 percent of high school students par-
school injuries); however, the rate of injury wasticipate?® Zaricznyj et al. found that physical
highest in junior high. In contrast, the Kansaseducation accounted for 38 percent and orga-
Department of Health and Education sportsnized school sports accounted for 15 percent of
study, which was limited to secondary schoolsall community sports injuries. Nonorganized and
found that 12th grade sports participants had thensupervised sports (40 percent) and community
highest rate of injury (37.8 per 1,000 partici-team sports (7 percent) accounted for the remain-
pants). ing 47 percent of injurie%l. However, when par-

20|n 1993-94, 3,478,530 male high school students and 2,124,755 female high school students participated in competitive sports (51).
21 Zaricznyj et al. studied all community sports injuries, including both school sports (physical education class and organized school
sports) and non-school sports (nonorganized and unsupervised sports and community sport teams (e.g., Little League)).
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ticipation ratios are considered, organized sports
(12 injuries/100 student years) were riskier than
physical education (2.3/100). Injuries sustained
in physical education occurred mainly during
gym games (e.g., dodge ball and four square) and
basketball, with other sports far behind. In fact,
60 percent of the basketball injuries occurred
during physical education (104). In a 1990-91
study of physical education injuries in Kansas
secondary schools, basketball was associated
with the most injuries as well, followed by vol-
leyball and weight training (see figure 3-5) (41).
The highest number of injuries occurred in
some of the most popular sports. Table 3-6
shows the most popular sports for high school
boys and girls. The Rice study of high school
athletics showed that high-risk sports, in terms of
both incidence and severity, are generaly those
expected to be so: girls' cross country (17.3 inju-
ries per 1,000 athletic exposures), football (12.7),
wrestling (1 1.8), girls soccer (11.6), boys' cross
country (10.5), girls gymnastics (10.0), and
boys soccer (36.4) (64). Lenaway et a. found

FIGURE 3-5: Injuries During Physical
Education at Kansas Secondary Schools

School Year 1990-91

Gymnastics/tumbling
60/0

Volleyball
19%

Basketball
36%

it

19%

Soccer
Flag/touch football 9%
11%

SOURCE: Kansas State Department of Education, Kansas Secondary
Schools Study, 1990-91.

that the sports resulting in the most injuries by
grade level were: 1) in elementary school: foot-
ball, soccer, and tetherball; 2) in junior high:
football, basketball, and soccer; and 3) in high
school: football, volleyball, and baseball. Garrick
and Regua calculated participation rates for high
school sports to find that for boys, football (81
injuries/100 participants) and wrestling (75 inju-
ries) accounted for the highest injury rates,
mainly due to the greater force of impact as boys
get older. The next most frequent injuries per 100
participants were for boys track and field (33
injuries), basketball (31 injuries), soccer (30
injuries), and cross country (29 injuries). The
sports particularly risky for girls were softball
(44 injuries/100 participants) followed by gym-
nastics (40 injuries), track and field (35 injuries),
cross-country (35 injuries), basketball (25 inju-
ries), and volleyball (10 injuries).

Across studies, football was the sport associ-
ated with the greatest number of school sports
injuries. In organized school sports, football
accounted for four times more injuries than any
other sport. Football was the leading cause of al
serious injuries, fractures, injuries to the knee,
and hospitalization (104), and not surprisingly,
more school days were lost due to football inju-
ries than to any other sport (41). However, it is
important to note that football has the greatest
number of participants.

As of 1993, only two state athletic associa-
tions, Michigan and West Virginia, recognized
cheerleading as a sport, but many students are
being injured while participating in this activity.
CPSC estimates that in 1993 there were 15,560
emergency room Vvisits as a result of cheerleading
injuries. In the wake of highly visible stories
about catastrophic injuries that occurred during
cheerleading, a number of high schools across
the country have limited the types of stunts that
cheerleaders may attempt (49). North Dakota and
Minnesota regulations governing high schoals,
for instance, banned the use of the pyramid after
the death of a cheerleader.

Fall sports had a higher rate of injury than
spring sports. One study author, Rice, postulated
that this was aresult of school athletes not main-
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TABLE 3-6: Ten Most Popular Sports for High School Boys and Girls

Boy participants Girl participants

Football 928,134 Basketball 412,576
Basketball 530,068 Track & field (outdoors) 345,700
Baseball 438,846 Volleyball 327,616
Track & field (outdoors) 419,758 Softball (fast pitch) 257,118
Soccer 255,538 Soccer 166,173
Wrestling 233,433 Tennis 136,239
Cross-country 162,188 Cross-country 124,700
Tennis 135,702 Swimming & diving 102,652
Golf 131,207 Field hockey 53,747
Swimming & diving 81,328 Softball (slow pitch) 41,118

SOURCE: National Federation of State High School Associations, 1993-94 Athletics Participation Survey.

taining their conditioning over the summer serious or severe injuries (312 injuries), the most
months. When the intensive conditioningfrequent included fractures (252 injuries), fol-
regimes began in preparation for the fall seasoripwed by torn ligaments (20 injuries), concus-
these athletes were susceptible to overuse injsions (16 injuries), and dislocations (13 injuries).
ries and strains (64). However, football is a fallThere were 65 hospitalizations, and 1.2 percent
sport and probably contributes to this higher fallof all sports injuries were permanent (18). More
number. than half of the serious injuries were sustained by
Comparison of studies rating the severity ofhigh school students (51 percent). Junior high
sports injuries is difficult because of varying def-and elementary school students accounted for 30
initions of severe or serious (69). For example@nd 19 percent of serious injuries, respectively.
Sheps and Evans recognized that some studies Garrick and Requa, defining severity of inju-
included sprains, strains, and dislocations whilegies in terms of days missed from practice and
others did not. In analyzing their own data theycompetition, found in a study of 3,049 partici-
noted that when sprains, strains, and dislocationgants in 19 sports sustaining 1,197 injuries that
are classified as severe injuries, approximatelyearly three-fourths (73.4 percent) of the injured
56 percent of sports injuries are severe; whestudent participants returned to the sport without
they are excluded, about 25 percent are sevefgissing more than five practice or competition
(69). However, most school athletic injuries aredays (31). Of the more serious injuries requiring
not serious. x-ray examination (360 injuries), 18 percent (65)
Zaricznyj et al. found in the study of sportsWere fractures. Twenty-five athletes were hospi-
injuries in Springfield, lllinois, that about 80 per- talized, 21 of whom required surgical proce-
cent of sports injuries were not serious or severdlures. Football players accounted for 16 of the
these injuries included sprains, contusions, lacer?® hospitalizations and 12 of the 21 surgical pro-
ations, and superficial injuries (104). Of thecedures, suggesting that football accounted for
remaining 20 percent of the injuries that wereth® majority of severe injuries. Again, football
serious or severe injuries, about half occurred ifas the highest number of student participants.
school. Physical education produced 27 percent Of the catastrophic injuries (fatal, permanent,
of serious injuries (one-third of which involved and serious injuries), the National Center for Cat-
basketball), 25 percent occurred during orgaastrophic Sports Injury Research found that in
nized school sports (more than half of whichterms of raw numbers over 10 years (1982-92),
involved football), and 48 percent were football (316), basketball (39), wrestling (37),
accounted for by nonorganized sports. Of theand track (33) appear to entail the most risk (49).
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When these numbers are associated with particthan the trip to school (76,95). One study attrib-
pation, however, it appears that gymnastics (4.8ted this to more children walking home alone or
injuries per 100,000 participation years), icewith other children rather than with an adult (76).
hockey (3.6), and football (2.4) result in the most Most of the risks of unintentional injury to
serious injuries per participating high schoolstudents en route to school cannot be controlled
male athlete. Gymnastics and swimming areyy schools except by prevention education. Stu-
most commonly associated with serious injuriesdems, for examp|e, can be taught to behave more
in participating high school female athletes. safely and cross streets correctly, or to wear hel-
The athletic injury studies discussed hereinmets when riding their bicycles and seat belts
provide a description of the magnitude of injurieswhen riding in cars. School buses, however, are
sustained by children and adolescents who particsubject to state regulation, and school bus safety
pate in athletic activities. As the injury literaturejs evaluated by the U.S. Department of Transpor-
reflects, however, each sport presents differention. Consequently, data specifically relating to
risks, which necessitates sport-specific summarigschool bus safety, including mortality and mor-
of the available data and a characterization of thgidity statistics, are available.
types of injuries typically incurred in each sport (1)

(see box 3-7). Most of the studies relating to SPe Sources and Limitations of School
cific sports injuries depend on medical or C"”ica'Transportation-ReIated Injury Data

reports, and incidence information is incomplete. _ _ _
The National Highway Safety Transportation

Administration’s (NHTSA) Fatal Accidents
TRANSPORTATION INJURY DATA Reporting System (FARS) and General Esti-
Every school day, children encounter a variety ofnates System (GES) are the primary databases
risks on their way to and from school, whetherfor fatalities and injuries associated with school
they are transported by school bus or car, ridéus-related crashes, pedestrians, and bicyclists.
their bicycles, or walk. Data regarding injuries Both systems are subject to limitations, discussed
resulting from crashes involving school busesjn box 3-8. The publications listed below have
pedestrians, and bicyclists are described in thignalyzed FARS and GES data to calculate inci-
section. While there are a number of other moded@ence, prevalence, and trend data. The data were
of transportation to school, particularly parentsanalyzed in the following publications:
driving students or older students driving them-1. NHTSA’s Traffic Safety Facts 1992;
selves, no data are available to attempt to quarg. NHTSA's Traffic Safety Facts 1992, School
tify these injuries. Buses;

Estimates from the few studies of injuries3. NHTSA’'s Summary of School Bus Crash Sta-
incurred on the journey to and from school range tistics in 1990and
from 1 to 3 percent of all school injuri%%.ln 4. National Academy of Sciences’ (NAS)
general, the journey home is more dangerous Improving School Bus Safg)fRC, 1989)2.3

22 These estimates are based on the Hawaii Department of Education and Utah Department of Health state estimates and the NSC
national estimates of school injuries. The NSC reported that about 3.1 percent of all school injuries were incurred going to and from school,
1.9 percent were motor vehicle related, and 1.2 percent were non-motor vehicle related. Because these injuries were reported to the NSC by
schools, it is likely that a number of transportation injuries occurred but were not reported to the school.

28 provision in the federal Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public Law 100-17, 204(a) (April 2,
1987)) required the Department of Transportation to contract with the National Academy of Sciences to perform a “comprehensive study and
investigation of the principal causes of fatalities and injuries to school children riding in school buses and the use of seat belts in school buses
and other measures that may improve the safety of school bus transportation” (55).
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BOX 3-7: Common Sports Injuries in School-Aged Children

Baseball

1. At the high school level, reported injury rates ranged from 14 to 18 percent of participants.

2. Elbow and shoulder overuse injuries were the most frequent.

3. Contact and collision injuries were infrequent.

4. Most Little League (ages 5 to 14) injuries occurred when players were hit by a pitched ball (22 per-
cent), hit by a batted ball (19 percent), while catching (14 percent), hit by a thrown ball (10 percent),
or when sliding (10 percent).

5. For Little League participants, the body areas most affected were the head (38 percent) and upper
extremities (37 percent), while the common types of injuries were contusions (40 percent), fractures
(19 percent), and sprains (18 percent).

6. Deaths have resulted from cardiac damage secondary to non-penetrating chest trauma; 23 deaths
were recorded in 5- to 14-year-olds between 1973 and 1981.

Basketball

1. In school-organized teams, the injury rate was 10.2 percent.

2. Among high school players, boys’ rates of injury ranged from 6 to 31 percent and girls’ from 8 to 25
percent.

3. Girls had a significantly higher rate of injury than boys (76 to 16 percent) and a higher proportion of
significant injuries (18 to 8 percent).

4. The ankle, knee, and leg were most often injured. Girls appear to be at greater risk of knee injury and
developing significant knee injuries, while boys had a greater chance of injuring their shoulders; there
was a high prevalence of ankle sprains for both boys and girls.

Football

1. Injury experience is related to level of competition, which may in turn be related to the intensity of force
generated at the time of contact.

2. Injury rates for young players (ages 8 to 14) ranged from 15 to 20 percent.

3. Injury rates for high school players ranged from 25 to 64 percent.

4. At the youth level, significant injuries occurred to 10 percent of the participants. The hand or wrist and
knee were the most common injury sites, the upper body accounting for almost 50 percent of the inju-
ries. Fractures, sprains, and contusions were the most common types of injury, and surgery was rarely
required. Variables that appeared to be related to risk of injury included larger size in the oldest divi-
sion, pileups after the play was completed, reinjury of an incompletely resolved prior injury, and
impact with helmet.

5. At the high school level, significant injury occurred in 12 to 17 percent of participants. Lower-extremity
injuries were most likely; knee and ankle were the most common injury sites. Knee injuries alone
accounted for 15 to 20 percent of all injuries annually, approximately 92,000. Sprains and strains were
the most common types of injury, and surgery was required for 4 percent of players. Knee injuries
accounted for 69 percent of the injuries requiring surgery.

6. A high school football team can expect to average about 32 injuries per season, of which eight will be
significant.

7. While more injuries occurred at practice, if corrected to numbers of injuries per exposure, games were
associated with eight times the frequency of injury.

8. Tackling and blocking have been associated with the majority of catastrophic football injuries.

(continued)
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BOX 3-7: Common Sports Injuries in School-Aged Children (Cont'd.)

Gymnastics

1. Injury rates for club gymnastic programs were between 12 to 22 percent.

2. The lower extremities were most often injured, but head, spine, and upper extremities were also com-
mon sites.

3. Floor exercises and tumbling accounted for the greatest number of injuries, followed by the balance
beam, uneven parallel bars, and vault.

4. Half the injuries were macro-traumatic and half were due to overuse syndromes.

5. Spondylolysis occurred four times more often than in the general population.

Soccer

1. Youth soccer was associated with a low rate of injury, 2 to 5 percent.

2. Adolescent players had a higher rate of injury, 6 to 9 percent.

3. Most injuries arose from direct contact or collision with a player, the ball, or the ground.

4. Because of the running and kicking demands of soccer, overuse syndromes were also prevalent.

5. The ankle, knee, and forefoot were most often injured.

6. Significant knee sprains were not uncommon.

7. Repeated heading of the soccer ball may cause brain damage.

Track

1. Risk of injury resulted almost entirely from repetitive micro-trauma and acute strains.

2. Youth track and field athletes’ (ages 10 to 15) injury rate was 50 percent; two-thirds of the injuries were

related to overuse.

3. High school track athletes reported injury rates of 33 percent for males and 35 percent for females.
. The lower leg was most frequently injured, followed by the knee, ankle, and thigh.
5. Of high school track athletes, sprinting (46 percent), distance running, activities before and after prac-

tice, and pole vaulting were most often associated with injuries.

Wrestling
1.

High school wrestler injury rates from 23 to 75 percent were reported; the rate of significant injury was
15 percent.

. Injuries arise from direct blows from an opponent, from friction on hitting the mat, falls particularly dur-

ing a takedown, and from twisting and leverage forces during controlling maneuvers.

High school wrestlers were most likely to sustain knee sprains, back strains, and shoulder injuries; the
site of injury was distributed among the upper extremities (29 percent), the lower extremities (33 per-
cent), and the spine and trunk (34 percent).

More injuries occurred in competition (43 percent) than in practice (37 percent) or scrimmages (20
percent).

“Cauliflower ears” were decreasing in frequency due to use of head gear and improved mat surfaces,
and severe neck strains and fractures appeared to be controlled by the strict rule against slams.

agjgnificant injuries are those requiring more than seven days of restriction from participation (Goldberg et al.).

SOURCE: American Academy of Pediatrics, Committee on Sports Medicine and Fitness, Sports Medicine: Health Care for Youth
Athletes, 2nd ed., P.G. Dyment (ed.) (Elk Grove Village, IL, 1993); Goldberg, B., et al., Injuries in Youth Football. Pediatrics,
1988;12:122-132; Mueller, F.O., and Cantu, R.C., Annual Survey of Catastrophic Football Injuries 1977-1992 (Chapel Hill, NC:
1993).
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BOX 3-8: Sources and Limitations of School Transportation-Related Injury Data

Estimating the extent of school-related travel in transportation and deaths is difficult because fatalities
and injuries are not reported by purpose of travel. Estimates can be made, however, from the sources of
data that are discussed below, remembering that each source has substantial limitations. None of them
differentiates whether the injuries were incurred during school-related travel.

The National Highway Traffic Safety Administration’s (NHTSA) Fatal Accidents Reporting System
(FARS) maintains fatality census data on crashes involving a traveling motor vehicle and resulting in the
death of a vehicle occupant or non-motorist within 30 days. FARS is a collection of state-reported data.
Since 1975, 50 states, the District of Columbia, and Puerto Rico have submitted qualifying data from
police crash reports, state vehicle registration files, state drivers’ license files, state highway depart-
ments, vital statistics, death certificates, coroner/medical examiner reports, hospital medical reports, and
emergency medical service reports, and those data are the primary source for mortality data related to
crashes involving school buses, pedestrians, and bicycles. Data, however, vary significantly from state to
state. For instance, because the definition of school bus differs among the jurisdictions registering vehi-
cles, there is no accurate number of school buses that transport students and no truly accurate number
of school-related crashes.

FARS data are reported for ages 0-20+ at age intervals of 0-4, 5-9, 10-14, 15-19, and 20+ In the dis-
cussion below, school-aged children and adolescents in terms of FARS data include ages 5-19. FARS
includes data on school bus-related crashes, pedestrians, and bicyclists; however, the information is lim-
ited for the purposes of this report as the reason for travel at the time of the crash is not indicated. Thus, it
is indeterminable whether the death of a school-aged child was also school related.

In 1988, NHTSA established the General Estimates System (GES), the injury counterpart to FARS.
Unlike FARS, however, GES estimates are based on a national probability sample of about 45,000 police
crash reports collected each year rather than census data. To qualify for the GES sample, a police acci-
dent report must be completed for the crash; the crash must involve at least one traveling motor vehicle
and property damage, injury, or death must result. Like FARS, GES includes information on school bus-
related crashes, pedestrians, and bicyclists. The actual difference between estimates and true values
varies depending on the sample selected. GES pedestrian and bicycle injury data are particularly prob-
lematic. The relatively low numbers reported for pedestrian and bicycle injuries result in high standard
errors. For example, NHTSA calculated that 1992 GES estimated a generalized standard of error of 400
for 1,000, 1,000 for 5,000, and 1,500 for 10,000.

FARS and GES define school buses by body type as opposed to purpose. Thus, even after a bus is
sold by a school to another organization (e.g., a church), it is still classified as a “school bus.” NHTSA
estimated, however, that approximately 81 percent of bus occupant fatalities from 1977 to 1990 involved
school buses providing school-related group transport.

SOURCE: Office of Technology Assessment, based on U.S. Department of Transportation, National Highway Traffic Safety
Administration. Traffic Safety Facts 1992, September 1993; U.S. Department of Transportation, National Highway Traffic Safety
Administration, Traffic Safety Facts 1992: School Buses, U.S. Department of Transportation, National Highway Traffic Safety
Administration, School Bus Safety Report, May 1993; U.S. Department of Transportation, National Transportation Safety Board,
Summary of Selected School Bus Crash Statistics in 1990, 1993

The NAS studyimproving School Bus Safety School Bus-Related Crashes Injury Data
reviewed and analyzed school bus-related cras8chool buses transport about 25 million students
data on fatalities and injuries from 1982 to 19880 and from classes and school-sponsored activi-
(55). ties (55). Although most crashes involving
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school buses are minor, catastrophic crashemmong states of school bus crashes or school
resulting in student fatalities and serious injurieus-related crashes. As a result, NAS recom-
do occur every year (98). A comparison ofmended that “NHTSA work with the states, and
school bus-related crash and passenger car cragier interested organizations to upgrade and
fatalities and injuries among school-aged chil-standardize school bus crashes data collected by
dren suggests that school buses are much saféie states” (55). Nevertheless, NAS concluded
than other forms of transportation used to takdhat the imperfect national and state reports can
students to and from school. NHTSA reportsbe used in attempts to understand the magnitude
roughly 650,000 fatal traffic crashes in the pasff the problem and where, when, and to whom
16 years, of which less than 0.4 percent wer§UCh crashes occur.

classified as school bus-related (95). Of these _

crashes, 90 percent were school bus-type vehifortality data _ o

cles and 10 percent were other vehicles provid- The major studies of fatalities in school bus-
ing school-related group transportation (95). infelated crashes are listed in table 3-7A. The NAS

fact, NAS estimates that occupant fatalities pe?tUCIy reports that about 50 school-aged children

mile for school buses are approximately oneare fatally injured in school bus-related crashes

fourth those for passenger cars (%‘SMoreover each year, including school-aged pedestrians and

: ) : . passengers. About 75 percent of the deaths, 37 to
given the typical school bus size and weight o . . ) i
38 children, were pedestrians in loading zones

more than 10,000 pounds, injuries are MO round school buses: of those, approximately 24
likely to occur to the occupants of a passengey,
car involved in a crash with a school bus than Qehicles operated as school buses, and 11 to 12
the occupants of the school bus (93). Nonetheyere killed by other vehicles in the bus loading
less, the incidence of school bus-related crash,ng25 Approximately 12 school-aged children
injuries indicates that improvements in schoolyere killed each year while riding to and from
bus safety are essential (55). school or school-sponsored activities on school
While standards passed in 1977 (see box 3-%uses or on vehicles used as school buses.
have improved the crashworthiness of schooBetween 1982 and 1986, 60 school bus passen-
buses, national information regarding schoolgers were killed in 26 separate accidents; of
bus-related crashes remains sparse. Despithose, 48 were passengers under 20 years old
efforts to improve the reporting of school bus(55). Students aged 10 to 14 were reported to
crashes, according to the 1989 NAS study omccount for 32 percent of all school bus passen-
school bus safety, the availability and quality ofger fatalities, followed by students aged 15 to 19
data have not improved much. The NAS study(27 percent) and 5 to 9 (17 percent); the remain-
the most extensive study of school bus injuriesng 24 percent were over 20 and most likely driv-
and attendant safety measures, characterizesis of school buses. Fatality rates by age,
national statistics as inadequate and claimed thétowever, were not presented. It may be that stu-
its efforts to collect valid national data were seri-dents aged 10 to 14 are more likely to be riding
ously hampered by lack of a standard definitiorthe school bus because more parents drive

24According to the NSC’#\ccident Fact$1993), the difference between school bus and passenger car fatality rates was even more pro-
nounced (57). NSC reported that in 1989-91 the average fatality rate per hundred million passenger miles was 0.02 for school buses and 1.05
for passenger cars.

25The most recently published FARS estimates of school bus-related crash fatalities and injuries are available inTW&ffiS8afety
Facts1992; except for pedestrians, the data are not published by age so the number of school-aged children injured is not known (94). This
data indicated that in 1992 an estimated 124 people were killed in school bus-related crashes, of which 83 were occupants of other vehicles,
29 were pedestrians, 9 were school bus passengers, 2 were bicyclists, and 1 was a school bus driver. Of the 29 pedestrians struck by a school
bus, 21 were of school age, 50 percent of whom were 5-6 years old.
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BOX 3-9: School Bus Safety

In 1977, NHTSA issued regulations that mandated stricter safety for school buses, including requiring
seat belts for post-1977 buses of 10,000 pounds or less but not for those of more than 10,000 pounds.
The rationale was that buses weighing more than 10,000 pounds are heavy, strong, and well-padded,
and their seats are “compartmentalized” to protect passengers in the event of a crash. The NAS report
concluded that the 1977 standards greatly improved the crashworthiness of school buses and that the
estimated 10 percent of pre-1977 school buses still operating should be replaced by buses manufac-
tured after 1977 as soon as possible.

Additional safety measures and their efficacy, particularly for seat belts, are continually under debate.
In recent years, a number of school districts and two states have mandated that all buses ordered after a
certain date be fitted with seat belts. New York requires all school buses manufactured after June 30,
1987, and operated within the state to be equipped with seat belts; New Jersey similarly directs that all
school buses purchased after September 1, 1992, have seat belts. These laws differ in that New York
does not require actual use of the belts whereas New Jersey does. In commenting on the cost and effort
of equipping buses with safety belts, NAS concluded that because children are at greater risk of being
killed in loading zones (i.e., boarding or leaving a bus) than onboard the bus, a larger share of the total
effort should be targeted at improving the safety of school bus loading zones.

The federal government also developed Highway Safety Program Manual #17, Pupil Transportation,
which provides standards governing school bus driver licensing and training, loading and unloading of
students, bus maintenance and inspection, operation, and crash records. The guidelines, which were
revised in 1991, are voluntary and, as such, not enforceable; incentive programs or policies are offered to
encourage states to adopt the guidelines. Technical assistance is also provided to state transportation
officials in reviewing their school bus safety programs.

SOURCE: Office of Technology Assessment, based on U.S. Department of Transportation, National Highway Traffic Safety
Administration, School Bus Safety Report, May 1993.

younger children to school or more adolescentstruck by their own bus than by another vehicle
drive themselves to school. Moreover, children(98). An average of roughly two-thirds of all
who walk to neighborhood elementary schoolspedestrians killed were struck by a school bus
may be bussed to larger and more centralizefhs 98), and 6 percent were struck by vehicles
middle schools operating as a school bus. In these crashes, “inat-
The studies also reveal that for the generalention” and “failure to yield” were the contribut-
population (not limited to school-aged children),ing factors most often cited by police. Thirty

occupants of other vehicles and nonoccupant$yercent of pedestrian fatalities were killed by

p_rimqrily pedes_trians, are at greater risk of EXPEhther vehicles in school bus-related crashes (95).
riencing a fatality than school bus passengers: 5 or drivers of other vehicles. the common con-

percent of the total fatalities involved occupants ., . . -
. ] . tributing factors reported by police were “failing

of other vehicles; 33 percent involved nonoccu- . . .
to obey signs, safety zones, or warning signs on

pants, including pedestrians and bicyclists.” " , ey e
School bus passengers represented the remainitghicles.” “passing where prohibited,” and “driv-

11 percent of the overall fatalities (95). ing too fast.”

All studies based on NHTSA’s FARS data NHTSA further examined the 1983-92 data by
concluded that school-aged children are at time of day. Significantly, more school-aged
greatest risk of fatal injury while they are get- pedestrians were killed in school bus-related
ting on or off, as compared to while they are crashes in the afternoon (73 percent) than in the
riding, the school bus.It also appears that stu- morning (27 percent); 42 percent were killed
dent pedestrians are at a far greater risk of beingetween 3:00 and 4:00 p.m. alone.
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TABLE 3-7A: Annual Passenger, Pedestrian and Bicyclist Fatalities

in School Bus-Related Crashes, by Study

Annual total number of
fatally injured people in  School-aged school bus (or School-aged School-aged
school bus-related vehicle used as school bus) pedestrians bicyclists
Study crashes passengers fatally injured  fatally injured fatally injured

1992 124 9 29 2
NHTSA's Traffic Safety Facts
(FARS)

1983-1992 157 — 30 —
NHTSA'’s Traffic Safety Facts
(FARS)

1977-1990 179 11-12 34 —
Summary of Selected School

Bus Crash Statistics (FARS)

(average)

1982-1988 149 12 37-38 3.2
NAS Report on Improving

School Bus Safety (FARS)

(average)

1991-1992 110 10 25 —
National Safety Council

SOURCE: U.S. Department of Transportation, National Highway Traffic Safety Administration (NHTSA); Traffic Safety Facts 1992, September
1993; U.S. Department of Transportation, National Transportation Safety Board, Summary of Selected School Bus Crash Statistics in 1990, 1993;
National Research Council, Transportation Research Board, Committee to Identify Measures that May Improve the Safety of School Bus Trans-
portation, Improving School Bus Safety (Washington, DC: National Academy Press, 1989); National Safety Council, Accident Facts (ltasca, IL:
1993).

Risk of school bus-related crash pedestriant generates national estimates of school bus-
death appears to be linked to age; younger chikelated crash injuries. These estimates were gen-
dren are more likely than older children to beerated despite the fact that in 1992, 13 states did
fatally injured in school bus-related crashesnot submit data. The NAS study noted that
NAS determined that 54 percent of the schoolpecause of the absent information and varying
aged pedestrians killed in school bus-relateqefinitions under which state data are collected,

crashes were 5- to 6-year-olds and similarlythe NSC data underestimated the actual numbers
NHTSA reports that half of all school-agedéss)

pedestrians killed by school buses from 1983 t
1992 were between 5 and 6 years of age (55,9\3/.‘

Seven- and 8-year-olds also accounted for a sig/orPidity data »
nificant proportion of fatalities (23 percent). IN @ 1977 report to Congress, William Coleman,

Fatalities caused by non-school bus vehicle$h€n Secretary of Transportation, stated that:
were more equally distributed among all ages;  wholly reliable information on school bus
the NAS report concluded that age-specific crashes is not readily available on a national
safety devices for school buses, particularly for basis. This is particularly true for nonfatal
young pedestrians, may reduce the occurrence of injury crashes, and even more so for crashes in
fatalities. which no injury is present. The information
The NSC also provides annual school bus- deficiency exists with respect to descriptive sta-
related fatality and injury data (57). NSC surveys tistics as well as to accident-injury causation
state departments of education and state traffic data; and it stems from both inadequate investi-
authorities each year for information from which  gation at the accident site and the lack of formal
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and systematic data collection and synthesis pared to 5 percent for passengers. The NAS
process to produce aggregated information. report stated that research aimed at reducing stu-

More than 10 years later, the NAS report recdent transportation injuries should focus on
ognized a similar lack of national data from School bus loading zones and additional protec-
which to develop a certain number or even afions available for students in these zoffeBig-
adequate estimate of injuries suffered by childreire 3-6 shows the mortality and morbidity data.
in school bus-related crashes (55). There is tre- Estimates of injuries on school buses from
mendous underreporting and inconsistent reportt990 GES data were higher than the NAS esti-
ing of school bus-related crash injuries. Formates. The 1990 GES data indicated about
example, some states include all school bus pad-7,500 injuries to school bus passengers; 1,000
sengers when reporting injury statistics, while(5.9 percent) of these were severe. An additional
others report only those involving students (55)4,500 injuries were sustained by occupants of
The major studies of school bus-related craslether vehicles; 500 (11.1 percent) of these were
injury data are presented in table 3-7B. severe. Thus, NHTSA’s GES data estimates a

To compensate for the lack of reliable data orfotal of 22,000 injuries as compared to the NAS
nonfatal injuries, NAS developed a school busestimate of 19,000 injuries.
related injury estimate using selected state data. The body locations and types of injuries to
School bus-related crash data from 14 statestudents in school bus-related crashes are not
were aggregated and analyzed to develop eeported on a national level. Tables 3-8 and 3-9
national estimate of 19,000 injuries, 9,500 ofprovide police reported injury data collected by
which were to school bus passengers (see figuthe New York Department of Motor Vehicles for
3-6). By using the same data, average charactelpus passengers and for pedestrians on the way to
istics of school bus-related crashes were identiand from a stopped school bus (55); they illus-
fied. The report concluded that of the totaltrate the type and severity of injuries sustained in
injuries, 50 percent were sustained by school buthese crashes. The figures include all school bus
passengers, of which 5 percent were incapacitapassengers—students and adults. The head, face,
ing.26 The majority of the school bus-related and eyes were the predominant sites of injury:
crashes were minor. A review of a few stateabout 58 percent of the incapacitating, 65 percent
crashes and of the National Crashes Samplingf the non-incapacitating, and 34 percent of the
System revealed that about half of the injuriegpossible injuries were to the head or face. The
suffered in school buses affected the head, facenost frequent types of incapacitating injury were
and neck (55). concussion (27.0 percent), fracture/dislocation

About 800 additional injuries suffered by (24.7 percent), and severe bleeding (14.7 per-
pedestrians in school bus-related crashes werent). Among those who sustained non-incapaci-
reported. In contrast to fatality estimates, fartating injuries, more than half complained of
fewer pedestrians than school bus passengeesntusion/bruise and 30 percent minor bleeding.
were injured, but pedestrian injuries were typi-Of injuries to pedestrians going to and from
cally more severe. An estimated 20 percent of thetopped school buses in New York (table 3-9),
pedestrian injuries were incapacitating, com-the lower extremities accounted for approxi-

26Incapacitating injury is defined as “any injury that prevents the injured person from walking, driving, or normally continuing the activ-
ities he was capable of performing before the injury occurred” (NRC, 1989). It includes, but is not limited to, severe lacerations, broken or
distorted limbs, skull or chest injuries, abdominal injuries, being unconscious at or when taken from the accident scene, and being unable to
leave the accident scene without assistance (55).

27 Injury data from the Utah Department of Health support the conclusion that students are at greater risk in the loading area than in the
school bus. From 1988 to 1992, 102 students were reportedly injured on school buses and 177 in school bus loading zones. Among grades K-
6, school bus and bus loading areas injuries accounted for 0.38 and 0.57 percent of total grades K-6 school injuries. The incidence of injury
of school bus and bus loading area injuries of students in grades 7-12 was 0.2 and 0.6 percent, respectively.
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TABLE 3-7B: Annual Passenger and Pedestrian Injuries in School Bus-Related Crashes, By Study

Annual or average

annual total

school bus-related  School bus passenger Occupant of other vehi-
Study crash injuries injuries cle injuries Pedestrian injuries
NHTSA's Traffic Safety Facts 23,000 11,000 9,000 1,000
(GES)
1992
National Safety Council 14,000 8,300 students — 200
1991-1992
Summary of School Bus Crash 17,500 — 4,50 —
Statistics (GES) 1990 (5.9 percent)? (11.1 percent)?
NAS Report on Improving 19,000 9,500 — 800
School Bus Safety (average) (5 percent)? (20 percent)?
1982-1988

apercentage of severe or incapacitating injury

SOURCE: U.S. Department of Transportation, National Highway Traffic Safety Administration, Traffic Safety Facts 1992, September 1993; U.S.
Department of Transportation, National Transportation Safety Board, Summary of Selected School Bus Crash Statistics in 1990, 1993; National
Research Council, Transportation Research Board, Committee to Identify Measures that May Improve the Safety of School Bus Transportation,
Improving School Bus Safety (Washington, DC. National Academy Press, 1989); National Safety Council, Accident Facts (ltasca, IL: 1993).



FIGURE 3-6: Annual Fatalities and Injuries in School Bus Accidents
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“Level A: Incapacitating injury. Any injury that prevents the injured person from walking, driving, or normally continuing the activities he was capable of performing before the injury
occurred, Inclusions. Severe lacerations, broken or distorted limbs, skull or chest injuries, abdominal injuries, unconscious at or when taken from the accident scene; unable to leave
accident scene without assistance; and others. Exclusion: Momentary unconsciousness, and others.

Level B: Non-incapacitating evident injury Any injury, other than a fatal injury or an incapacitating injury, that is evident to observers at the scene of the accident where the injury
occurred. Inclusions Lump on head, abrasions, bruises, minor lacerations; and others Exclusion: Limping (the injury cannot be seen); and others

Level C: Possible injury. Any injury reported or claimed that isnot a fatal injury, incapacitating injury or non-incapacitating evident injury. Inclusions Momentary unconsciousness Claim
of injuries not evident Limping, complaint of pare, nausea, hysteria, and others.

SOURCE. National Research Council, Transportation Research Board, Improving School Bus Safety (Washington, DC: National Academy Press, 1989),
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mately one-third of all injuries. A significant incapacitating and non-incapacitating injuries,
number of head injuries occurred for both theabout 30 and 27 percent respectively.

TABLE 3-8: Police-Reported Injuries Sustained by Passengers

in School Bus Accidents in New York (1980-1986)

Injury severity (%)
A2 BP ce
(N=170) (N=971) (N=2,619)
Location of most severe physical complaint
Head 33.4 31.7 27.9
Face 10.0 32.7 6.1
Eye 14.1 1.4 0.0
Neck 5.9 1.1 12.6
Chest 2.4 2.0 3.2
Back 1.8 1.1 9.3
Shoulder/upper arm 4.1 3.1 5.9
Elbow/lower arm/hand 7.1 8.7 4.8
Abdomen/pelvis 4.7 0.5 2.7
Hip/upper leg 5.9 2.9 2.7
Knee/lower leg/foot 6.5 12.8 10.0
Entire body 1.8 0.4 5.9
Unspecified 23 1.6 8.9
100.0 100.0 100.0
Most severe physical complaint
Amputation 0.6 0.0 0.0
Concussion 27.0 0.0 0.0
Internal 9.4 0.0 0.0
Minor bleeding 6.5 30.9 0.0
Severe bleeding 14.7 0.0 0.0
Minor burn 0.6 0.6 0.0
Moderate burn 0.0 0.0 0.0
Severe burn 0.0 0.0 0.0
Fracture/dislocation 24.7 0.0 0.0
Contusion/bruise 0.6 53.0 0.0
Abrasion 0.6 155 0.0
Complaint of pain 12.9 0.0 77.7
None visible 2.4 0.0 16.9
Unspecified 0.0 0.0 5.4
100.0 100.0 100.0

(continued)
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TABLE 3-8: Police-Reported Injuries Sustained by Passengers

in School Bus Accidents in New York (1980-1986) (Cont'd.)

Victims’ physical and emotional status

Unconscious 4.7 0.0 0.0
Semiconscious 11.8 0.0 0.0
Incoherent 2.9 0.0 0.0
Shock 3.5 1.1 1.3
Conscious 77.1 98.9 98.7

100.0 100.0 100.0

3Level A injury means an incapacitating injury that “prevents the injured person from walking, driving, or normally continuing the activities he was
capable of performing before the injury occurred. Inclusions: severe lacerations, broken or distorted limbs, skull or chest injuries, abdominal inju-
ries, unconscious at or when taken from the accident scene; unable to leave accident scene without assistance; and others. Exclusion: Momen-
tary unconsciousness; and others.”

bevel B injury means a non-incapacitating evident injury that includes “any injury, other than a fatal injury or an incapacitating injury, that is evi-
dent to observers at the scene of the accident where the injury occurred. Inclusions: Lump on head, abrasions, bruises, minor lacerations; and
others. Exclusion: Limping (the injury cannot be seen); and others.”

CLevel C injury means a possible injury that includes “any injury reported or claimed that is not a fatal injury, incapacitating injury, or non-incapaci-
tating evident injury. Inclusions: Momentary unconsciousness. Claim of injuries not evident. Limping, complaint of pain, nausea, hysteria; and others.”

SOURCE: National Research Council, Transportation Research Board, Improving School Bus Safety (Washington, DC: National Academy
Press, 1989).

TABLE 3-9: Police-Reported Injuries Sustained by Pedestrians

Going to and from Stopped School Buses in New York (1980-1986)

Injury severity (%)
A2 BP ce
(N=56) (N=130) (N=192)

Location of most severe physical complaint
Head 304 26.9 11.5
Face 0.0 9.2 1.6
Eye 1.8 0.0 0.0
Neck 1.8 0.0 1.0
Chest 0.0 15 1.0
Back 0.0 2.3 5.7
Shoulder/upper arm 7.1 4.6 5.2
Elbow/lower arm/hand 5.4 10.0 6.8
Abdomen/pelvis 1.8 0.0 4.2
Hip/upper leg 5.4 13.1 18.2
Knee/lower leg/foot 35.6 30.8 37.0
Entire body 8.9 0.8 5.2
Unspecified 1.8 0.8 2.6

100.0 100.0 100.0
Most severe physical complaint
Amputation 5.4 0.0 0.0
Concussion 12.5 0.0 0.0
Internal 3.6 0.0 0.0
Minor bleeding 3.6 192 0.0
Severe bleeding 10.7 0.0 0.0

(continued)
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TABLE 3-9: Police-Reported Injuries Sustained by Pedestrians

Going to and from Stopped School Buses in New York (1980-1986) (Cont'd.)

Minor burn 0.0 0.0 0.0
Moderate burn 0.0 0.0 0.0
Severe burn 0.0 0.0 0.0
Fracture/dislocation 60.6 0.0 0.0
Contusion/bruise 0.0 53.1 0.0
Abrasion 0.0 27.7 0.0
Complaint of pain 3.6 0.0 82.8
None visible 0.0 0.0 14.6
Unspecified 0.0 0.0 2.6
100.0 100.0 100.0
Victims’ physical and emotional status
Unconscious 5.4 0.0 0.0
Semiconscious 7.1 0.0 0.0
Incoherent 1.8 0.0 0.0
Shock 10.7 5.4 4.2
Conscious 75.0 94.6 95.8
100.0 100.0 100.0

3Level A injury means an incapacitating injury that “prevents the injured person from walking, driving, or normally continuing the activities he was
capable of performing before the injury occurred. Inclusions: severe lacerations, broken or distorted limbs, skull or chest injuries, abdominal inju-
ries, unconscious at or when taken from the accident scene; unable to leave accident scene without assistance; and others. Exclusion: Momen-
tary unconsciousness; and others.”

b evel B injury means a nonincapacitating evident injury that includes “any injury, other than a fatal injury or an incapacitating injury, that is evi-
dent to observers at the scene of the accident where the injury occurred. Inclusions: Lump on head, abrasions, bruises, minor lacerations; and
others. Exclusion: Limping (the injury cannot be seen); and others.”

CLevel C injury means a possible injury that includes “any injury reported or claimed that is not a fatal injury, incapacitating injury, or nonincapac-
itating evident injury. Inclusions: Momentary unconsciousness. Claim of injuries not evident. Limping, complaint of pain, nausea, hysteria; and
others.”

SOURCE: National Research Council, Transportation Research Board, Improving School Bus Safety (Washington, DC: National Academy Press,
1989).

Pedestrian Injury Data number of school-aged pedestrians fatally and
Fatalities and injuries occur to student pedestrinonfatally injured during these times students are
ans while walking to and from school. NHTSA fypically going to and from school. While the

collects school-aged pedestrian mortality andlata provide an instructive illustration of pedes-

morbidity databut the information does not indi- t1an injuries for ﬂgedgroupssnl;jl time of day, for
cate if travel was school relateHlowever, data- OT.A purposes, the qta probably represent over-
ecftlmates since they include school-aged pedes-

bases that record pedestrian injuries by age and_ "o necessarily on the way to or
time provide some estimates to indicate thefrom school

scope of the problem. At OTA's request, ono pyndred and twenty-one school-aged
NHTSA generated time of day data for school-yegestrians were fatally injured during the two
aged pedestrians using 1992 FARS and GES daf@nqo) travel time periods; an additional 9,600
(96,97). Assuming students typically travel tosyffered nonfatal injuries. Thus, for each death of
school between the hours of 6:00 a.m. and 9:08 school-aged pedestrian during these hours,
a.m. and travel home between 2:00 p.m. and 5:0ere were about 79 injuries. Fifty percent of the
p.m., some estimates can be made and age afulalities were to the 5- to 9-year-olds alone;
time trends identified. Table 3-10 presents theénowever, the 10- to 14-year-olds suffered 54 per-
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cent of the nonfatal injuries. Of particular note, TABLE 3-10A: 5- to 18-Year-Old

60 percent of the injuries suffered by 10- to 14 Pedestrians Killed on Monday Through

year-old pedestrians occurred between 2:00 p. Friday, September 1991-May 1992

and 5:00 p.m. Twice as many fatalities and inju’

ries occurred in the afternoon than in the morn- 6am.to  2p.m.to Al other

ing Age 9a.m. 5p.m. times Total

' 5-9 19 42 90 151

o _ 10-14 17 27 68 112

BlcyC“St Injury Data 15-18 6 10 87 103

In 1992, 40 percent of the bicyclists killed in Total 42 79 245 366

traffic crashes were between the ages of 5 ar'Q)URCE: U.S. Department of Transportation, National Highway Traf-

15. The fatality rate for this age group was 7.Zic Safety Administration, Fatal Accident Reporting System 1992 Data

per million population—more than 2.5 times thefor Pedestrians and Pedalcyclists Ages 5-18 (Washington, DC:
1994).

rate for all bicyclists (94). There are about 1 mil-
lion school-aged children injured on bicycles and
skates annually (67). Schools are the reporte

TABLE 3-10B: 5- to 18-Year-Old
Pedestrians Injured Monday Through

location for 2._7 pe_rcent and the cause of 1.4 pe Friday, September 1991-May 1992
cent of these injuries (67). The majority of these
injuries occur on the street (42 percent) or at 6amto 2p.m.to Al other
Age 9a.m. 5p.m. times Total
home (32 percent). However, there are no esti
. — 900 1,800 3,700 6,400
mates of the number of children and adolescentso_14 1.400 3,800 9900 8100
that ride their bicycles to school. Some children ’ ’ ’ ’
7 15-18 1,000 700 1,400 3,100
or adolescents injured on the street or at homeOtal 3300 6.300 8000 17600
may have been en route to school. The 1995 : ’ ’ ’

FARS and GES data, described above relating t@! estimates subject to large sampling error due to small sample
pedestrians, were also used to generate data fif- 9 Percent confidence interval.

. . . . . . OURCE: U.S. Department of Transportation, National Highway Traf-
bICyCIIStS from 6:00 to 9:00 a.m. and 2:00 to 500:(: Safety Administration, General Estimates System 1992 Data for

p.m. (96,97) (See table 3‘11)- Pedestrians and Pedalcyclists Ages 5-18 (Washington, DC: 1994).

Thirty-nine school-aged bicyclists died andy,o gchgol environment, are undoubtedly over-
7,000 were injured during these times. More 1O'|nclusive

to 14-year-olds were killed or injured than the L . : -

. Head injuries sustained when bicycle riding
other age groups; however, they are also the age o
group more likely to be riding bicycles. Bicycle- are the foremost cause of fatal injuries. At least

related deaths and injuries of school-aged chil/0 to 80 percent of fatally injured bicyclists of all
dren likewise occurred more often in the after-ages had significant head injuries (5). In a study
noon. GES injury data estimates by age for the@f children less than 16 years old admitted to
morning hours were too low to publish due to theMaryland hospitals in 1982 for bicycle crash-
large sampling error (95 percent). Neverthelessselated injuries, 97 percent were of school age (5
GES data estimate a total of 1,200 injuries in thgy 15 years). Forty-five percent of the children
morning, which—when compared to the 5,800, head injuries (fractured skull, concussion, or

injuries in the afternoon—indicates that school- L
. - other brain injury). It has been well documented
aged children and adolescents are four to five

times more likely to be injured in the afternoon. "3t these injuries could be prevented or amelio-
Increased fatalities and injuries in the afternooff@ted if the children wore helmets. One case con-
may be attributable to the number of childrentrol study estimates that helmets reduce the risk
riding bicycles for recreation as well as for trans-0f head injury by 85 percent in emergency room
portation (5). Thus, these data, as they relate tcases (78).
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UNINTENTIONAL INJURY CONCLUSION TABLE 3-11A: 5- to 18-Year-Old Bicyclists
Unintentional injury is a significant health prob- (Pedalcyclists) Killed on Monday Through

lem that follows children and adolescents into Friday, September 1991-May 1992

the school environment. Nonetheless, there is no 6a.m.to 2p.m.to  All other

systematic, organized process for collection of\%¢ gam. 5p.m. times Total

national data on school injuries. Data are col®® 1 ° 29 39

lected by many different organizations, publict®-14 4 15 35 54

and private, but national data are not availablé® 8 2 8 15 25
Total 7 32 79 118

systematically from any identified source. More
detailed analySiS of eXiSting databases such @®URCE: U.s. Department of Transportation, National Highway Traf-
NHIS and NEISS by location (school) and agels 2%y Mo fas teoie oo b o s
(school-aged persons) could yield some nationalbsga).

estimates. OTA identified at least four states that

collect school injury data (Arizona, Hawaii, TABLE 3-11B: 5- to 18-Year-Old Bicyclists

South Carolina, and Utah). Arizona, South Caro (Pedalcyclists) Injured Monday Through
Friday, September 1991-May 1992

lina, and Utah have used this data to identify pa
ticular injury problems in their respective states 6am.to 2p.m.to  Allother
and to create specific school injury prevention\% gam.  Sp.m. times __ Total
- - : - - 5t09 * 1,400 1,900 —
programs. Epidemiological studies provide a
more detailed study of injuries occurring at o © ’ 3:300 3,900 o
) y ) NY alyg 618 * 1,100 1,000 —
school; however, caution must be used in gener: ., 1.200 5,800 6.700 13,800

alizing results from local epidemiological studies

. | d h | |ati D . *Estimates by age for this time period are too small to publish. All esti-
to national and state schoo pOpu ations. espltﬁates subject to large sampling errors due to small sample sizes. For
Studying different student pOpu|ati0nS iN variousSexample, the 95 percent confidence interval for an estimate of 1,400
geographic locations, most epidemiological studPedalcyelists is 1,400  900.
ies reached similar conclusions reaardina scho ﬁOURCE: U.S. Department of Transportation, National Highway Traf-
R ) . g9 g cﬁc Safety Administration, General Estimates System 1992 Data for
injuries. Thus, while conclusions about the rela-redestrians and Pedalcyclists Ages 5-18 (Washington, DC: 1994).
tive safety of schools are sound, there is a defi-
ciency of reliable school-related unintentionallNTENTlONAL INJURY
injury data. In recent years, school violence has been a prior-

In terms of unintentional injury, play at play- ity for both the executive and the legislative

grounds and sports are the most risky schodPranches (25,79,80,81,82). Support for research

activities. While national data provide some esti-2t the National School Safety Center (NSSC)
ee box 3-10), and the launching in October

mates on the incidence of these injuries, state a S : .

. : . . . 1993 of a Division of Violence Prevention at the
epidemiological studies provide some data on th%DC (see box 3-11) are two initiatives that
grcqmstances of the Injuries. A'th"_“gh Otherreﬂect this interest. In late 1993, Clinton Admin-
injuries that occur in the school building alsoigation officials also formed a multidisciplinary
represent a significant number, little is knownnierdepartmental Working Group on Violence
about them. Classrooms, laboratories, shop facilrevention with a Subgroup on Schools.
ities, stairs, and hallways all present some risks Burgeoning congressional concern and gen-
of injury to students. While some studies haveeral public inquiry about risks related to inten-
collected some data on these locations, not muadfional injuries have precipitated calls for more
is known about the circumstances of the injuriesaccurate measurements of violence and more
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extensive evaluation of new public health andfor example, the New York City Board of Educa-

school security technological interventions intion spent $1,009,000 in the 1992-1993 school

many of the nation’s school districts (see box 3year on metal detectors, such as walk-through x-
12). By early 1994, the National School Boardsray equipment, hand-held detectors, and mats
Association (NSBA) and the Children’s Defense(74). Given the costs associated with these policy
Fund issued reports outlining some risks ofgecisions, it is necessary to evaluate the data that
school violence in their respective profiles Ofprovide the basis for these decisions for accu-

public and privately supported reduction and préy,cy  certainty, and limitations associated with
vention strategies (20,58). them

Even though the media, parents, students, law _ . . . . .
enforcement officials, and many other observers This section gon5|der§ the folllowmg que_stlons
have taken it as axiomatic that school vioIenCéGI""teOI to the information available on inten-

has increased during the past few years, no con!ii—o_na_lI injury: Wh"’?t are the. data on intentional
prehensive national surveillance system track{Uuries in school in the United States? How are
injuries from intentional violence in the school the data obtained and reported?

environment. Nevertheless, authorities are being National representative samples and surveys
urged to take action. The 103d Congress submi®f school districts as well as diverse local school
ted 61 bills on school violence. States have sperigcords provided the main source of primary data
considerable sums of monies allocated foron the risk of interpersonal violence and suicidal
schools on efforts to decrease violence in schoohehavior in the school environment (61). For the

BOX 3-10: National School Safety Center

Founded by presidential mandate in 1984, the National School Safety Center (NSSC) is the product of
a partnership between the U.S. Department of Justice and the U.S. Department of Education. Located
near its affiliate—Pepperdine University—in Westlake Village, California, the NSSC’s mission has been
twofold: to provide education about the problem of school safety and to serve as a clearinghouse for data
on trends in violence and innovative programs dealing with school crime prevention. Ronald D. Stephens,
the Center's Executive Director, and his staff work very closely with the Centers for Disease Control and
Prevention and local school districts. “We’'re generally working with a different school system somewhere
each week around the country with some type of school crime and violence behaviorally related issues,”
Stephens acknowledges.

In addition to its more active participation in the construction of local programs to tackle school vio-
lence and safety concerns, the NSSC issues a set of publications on a regular basis to inform the public,
educators, government officials, and law enforcement officials about national and local developments.
Two examples of recent publications are School Safety Update and Gangs in School. The Center’s publi-
cations have carried articles ranging from “Weapons: A Deadly Role in the Drama of School Violence” to
“Dealing with Diversity.”

SOURCE: Office of Technology Assessment, 1995.

most part, however, these instruments are reldYRBSS) developed by the CDC and conducted
tively new. For instance, 1993 is the first year forevery two years at the national, state, and local
which data singling out violence-related behav-evels. It continues to rank among the most cited
iors and risks on school campuses have beesources of information on weapon carrying and
integrated into the Youth Risk Behavior Surveyphysical fighting among the school-aged popula-
(YRBS). The YRBS is an instrument of the tion.

Youth Risk Behavior Surveillance System
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BOX 3-11: Division of Violence Prevention, National Center for Injury Control and Prevention

Although the Division of Violence Prevention at the Centers for Disease Control and Prevention (CDC)
was officially founded in the fall of 1993, the investigation of factors leading to violence-related morbidity
and mortality has been a part of CDC'’s research agenda for more than a decade. The Violence Epidemi-
ology Branch was initially founded at CDC in 1983. With the more widespread acceptance of a public
health focus on violence, which stresses the role of prevention as well as the influence of various social,
economic, and behavioral factors, a multidisciplinary team of social and behavioral scientists, epidemiol-
ogists, and educators has worked to bring visibility to homicide, domestic and spousal abuse, suicide,
and other forms of interpersonal violence through the Division of Violence Prevention. Implicitly, this has
also entailed greater attention to the improvement of national and local surveillance systems to track the
epidemiology of violence-related injury patterns in American society.

In the aftermath of the 1979 Surgeon General's Report “Healthy People” and a Surgeon General's
“Workshop on Violence and Public Health” in 1985, both of which helped to lay the groundwork for later
goals to reduce rates of intentional injury, interpersonal violence among youth has remained a top priority.
It became clear to researchers at the CDC that rising rates of homicide and suicide among youth
reflected the need to address pressing social problems through more specific public health interventions
at younger ages. For this reason, schools are currently targeted as a site for public health education, and
the CDC's Division of Violence Prevention runs such programs throughout the country. The Division for
Violence Prevention also collaborates with other centers at the CDC and federal agencies in the design of
the Youth Risk Behavior Surveillance System, which measures the incidence of weapon carrying and
other violence-related behaviors among youth. Most recently, members of the Division of Violence Pre-
vention collaborated with the National School Safety Center as well as the U.S. Departments of Education
and Justice in a retrospective analysis of violence-related deaths on school campuses during the past
two years.

SOURCE: Mark L. Rosenburg and Mary Ann Fenley, Editors, Violence in America: A Public Health Approach. (New York and
Oxford, England: Oxford University Press, 1991); “New Directions in Violence Prediction: The Public Health Approach.” Violence
and Victims 3 (1988): 285-288.

BOX 3-12: Technology and Violence Prevention

Students in urban, suburban, and rural schools across the nation find themselves confronted with a
barrage of new technological devices employed to deter the bringing of weapons, such as guns, knives,
and razors, into the school environment. Walkie-talkies, video cameras, metal scanners, large airport-size
metal detectors, and x-ray machines, as well as the equipment that transports security personnel among
and within school campuses, represent a few of the strategies currently implemented in some districts.
For instance, one suburban community in Washington state recently purchased bullet-proof vests for its
security personnel after several shooting incidents on or near school campuses.

Technologies to deal with the incidence of school violence have recently been adopted in many
school districts across the nation. The National School Safety Center reports that the proportion of large
school systems employing metal detectors somewhere in their districts increased from 25 percent to 70
percent in two years.
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BOX 3-12: Technology and Violence Prevention

Students at one urban school arrive for a daily metal scanning. During the entire process, which takes
about a minute and a half per student, pupils place their bookbags on a scanning machine before step-
ping on a floor metal detector unit. The student then proceeds through a metal detector. If the light turns
red on the metal detector unit, he or she is then asked to step aside and is rescanned to detect the
source of the problem. Each detector can cost school districts up to $20,000 for a state-of-the-art airport-
type unit. Although policy analysts and researchers still do not agree about the effectiveness of metal
scanning as a deterrent to weapon carrying, the fact remains that the deployment of technologies to stem
violence has changed the character of the school day for many of America’s students.

SOURCE: Office of Technology Assessment, 1995.

[J Sources and Limitations of Intentional [J Incidence and Distribution of Intentional
Injury Data Injuries

OTA has identified three kinds of data bearing ) .
on intentional injury in the school environment: SC00l-Associated Violent Deaths
incident reports compiled at the school IeveI,Hom'C'de and suicide are ever-present threats for

crime statistics, and health/vital statistics. TheCh”drefn of SChO()l age. Eyery_ single I§||I|n_g,
. : . especially of children, occurring in school justifi-
national sources described in box 3-13 were cho-

b h devised s of ably receives considerable public attention. Cur-
Sen because they were devised as parts o ong|Qe'ntly, the NSSC is the only comprehensive
ing surveillance efforts.

source of information on these incidents, which it
Definitional inconsistencies, underreporting,comp“es from analysis of newspaper clippings
and poor baselines characterize each data sourggox 3-10). Since July 1992, the NSSC has col-
OTA found a number of school crime logs andiected data on *“school-associated violent
security reports that failed to identify a police deaths,” defined as any homicide, suicide, or
number and official offense in the school dis-weapons-related death in the United States in
trict’s records, illuminating the problem of defi- which the fatal injury occurred either on the
nitional inconsistencies. Even when schoolschool grounds, or on the way to an official
districts encourage the use of standardized formschool-sponsored event. The NSSC identified 45
to collect information on risks and injuries, partsschool associated violent deaths for the 1993-94
of the form detailing crucial demographic char-School year and 53 for 1992-1993 (72).
acteristics, such as age, grade, and race/ethnicity, SNce the NSSC culls its estimates from news
are often left out of the final product or report.cnppmgs received from various clipping services

Underreporting results from the failure of manyanOI other periodicals, it may undgrrgpqrt the
- o ..~ ~exact numbers of cases. Given the limitations of
school officials and districts to report criminal

s i ! thoriti Finall h using newspaper clippings as a data source, the
acts 1o police authorities. Finally, résearchers-n e pivision of Violence Prevention initiated

have only recently started collecting much of thg, 1992 an ongoing collaborative study with the

available data and too little is known from previ-Nssc and the Departments of Justice and Edu-
ous years to discern increases or decreases ition to collect death certificate data and other
violence. Together, these handicaps contribute t§chool and Justice Department data. Their objec-
the poor quality of data that obscures the public'sive is to verify the number and circumstances
perception and identification of trends in risks ofaround violent deaths at school, on school prop-
intentional injury in the school environment. erty, or during school-sponsored events.
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BOX 3-13: National Sources of School-Related Intentional Injury

School Data

Incident reports obtained from local school officials constitute the bulk of school-based data. Forms
are usually completed indicating that a particular student was involved in an incident where an injury or
crime took place, but forms often are not filed. While some school officials keep detailed records for their
own purposes, OTA found that many local school authorities failed to report criminal incidents to a district
or state-level office. This reluctance or inaction stemmed from fears among principals and teachers of the
stigmatization of a particular school or group of students. These problems were illustrated by a crisis at
the New York City Board of Education in July 1994, when the Chancellor of Schools rejected a school
security report after discovering that 400 schools had failed to report a single incident (Dillon, 1993). A
subsequent investigation identified more than 1,300 unreported incidents. Although South Carolina has
passed a legislative directive mandating the reporting of school crime to the state’s Department of Edu-
cation, most local school districts have only recently begun to encourage the use of a standardized form
to report an incident.

Crime Statistics

The Department of Justice sporadically collects data on school crime in traditional crime surveillance
statistics on the federal level. The Bureau of Justice Statistics’ annual victimization survey Criminal Victim-
ization in the United States provides some pertinent interview information related to school participants 12
years of age and older for: percentage of incidents inside school building or on school property; whether
self-protective measures were taken; whether strangers or nonstrangers were involved; whether a
weapon was used; race/ethnicity and gender of victim; and the number of offenders. The 1991 victimiza-
tion survey results stated that 12 percent of violent crimes occurred in school buildings.

The Department of Justice’s School Crime: A National Crime Victimization Report (1989), an exten-
sion of the National Crime Victimization Survey, provides data from a representative sample of 21.6 mil-
lion students aged 12 to 19 years. According to the survey, 2 percent of respondents indicated that they
had been victims of violent crimes at school, such as aggravated assault, robbery, and rape.

Health/Vital Statistical Data

The National Center for Health Statistics estimates the number of intentional injury fatalities that occur
to the school-aged population; however, it does not have a systematic mechanism to link injuries in youth
aged 5 to 18 in the school environment. The lack of coordination with state-level efforts has handicapped
this process. OTA has identified two federal surveillance mechanisms at the CDC that provide some epi-
demiological information on intentional injury in the school environment on an ongoing basis:

Youth Risk Behavior Surveillance System.  The YRBSS is the most comprehensive national initiative
to monitor the prevalence of behaviors that result in intentional injuries (such as physical fighting and
weapon carrying) among youth. It has of four components: national school-based surveys; state and
local school-based surveys; a national household-based survey; and a national college survey. First
administered in the spring of 1990, the school-based components of the YRBSS will be implemented
biennially during odd-numbered years to national, state, and locally representative samples of 9th to 12th
graders.

Two of the YRBSS's principal limitations are that it does not cover students below the 9th grade and
relies on student self-reports to characterize trends in physical fighting and weapon carrying. Not all state
and local education agencies conduct the YRBSS, and response rates in some states and cities that do
participate in the YRBSS have at times been poor.

(continued)




Chapter 3  Injury to Students in School | 101

BOX 3-13: National Sources of School-Related Intentional Injury (Cont'd.)

National Adolescent Student Health Survey (NASH).  Administered and developed by the American
School Health Association in partnership with the Association for the Advancement of Health Education
and the Society for Public Health Education, Inc., the NASH provides data on student perceptions of
physical fighting, strategies to resolve conflicts, victimization (one of the few studies that covers sexual
assault in detail), weapons possession, and participation in violence prevention programs. During the
1987-88 school year, the survey was administered to 3,789 students attending 176 schools in 20 states.

School Health Policies and Programs Study (SHPPS). The SHPPS is a part of the CDC's recent
effort to provide a better nationwide profile of public and private school policies in the area of violence.
Based on national surveys (voluntary) of 780 schools in 480 school districts that support a comprehen-
sive health program, the SHPPS collects data from state, school district, and school personnel who make
or enforce policies related to violence in schools. Data will be used to measure 18 national health objec-
tives and National Education Goal 6 for violence-free schools. The study omits elementary schools,
except where they have 7th graders.

Data from the first set of surveys was collected during the first half of 1994. Results will be available
late in 1995. When the results are reported individual schools will not be singled out. Instead, the data will
be available in aggregate form. Officials at the CDC hope that this new survey instrument will help create
better measurements of efforts to reduce and prevent violence in schools with more national data on the
influence of particular policies on incidence levels.

Preliminary results from their search of 8,0000fficials, and researchers interviewed by OTA
newspapers show that 105 violent deathstated that depression and general emotional
occurred on school campuses over the twdighs and lows are frequently part of the school
school years (1992-93 and 1993-94): 87 homiand adolescent experience at all levels.
cides, 18 suicides, and five ruled “unintentional”  Prior to the CDC collaborative study, the most
through the legal process (39). This averages teomprehensive national representative sample
about 44 homicides and 9 suicides per year or 58f risks for suicide in schools has come from the
“school-associated violent deaths.” Their findingYRBSS and a few surveys of high school behav-
is the most reliable estimate available becausgr (61). Data from several sources indicate that
they followed up on every report submitted fromsuicide and attempted suicide are problems for
the NSSC. some school-age youth, even though schools

Students in school do not appear to be at have not been a common location for commis-
great risk for homicide or suicide. The 53sion of these acts (60,88). The 1993 YRBSS
“school-associated violent deaths” constitute anoted that 24.1 percent of students surveyed
small fraction of the relative mortality of the admitted having “thought seriously” about sui-
school-age population, with the 3,889 homicidexide during the 12 months preceding the survey
and 2,151 suicides occurring in children aged %91).
to 19. Furthermore, about 9 percent of students

Suicide, the eighth leading cause of death irmdmitted that they attempted suicide during the
the United States, is the third leading cause o0f2 months that preceded the survey and about 3
death for young people 10 to 19 years old (88)percent of students indicated that they needed
Between 1970 and 1984, suicides in this groupnedical treatment for an injury, poisoning, or
rose 55 percent. Though school does not appeawerdose as a result of their attempt. Gender dif-
to be a prominent site for the commission of suiferences were noted, as 5 percent of males in the
cide, the parents, students, staff, school healttample had attempted suicide compared to 13
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percent of females; however, males are mor€leveland, 22 percent of boys in a sample of 5th,
likely to die in a suicide attempt than females. 7th, and 9th graders admitted owning a gun to
protect themselves from threats and insults (68).
Weapon Carrying New York City school security officials confis-
After motor-vehicle-related injuries, injury due cated 65 guns from students on school grounds
to firearms is the second leading cause of deatbarely four months into the 1993-94 academic
in children ages 5 to 19; together they dwarf allschool year (74). The State of Florida has admit-
other causes of death for which data are avaiked similar problems, with a 61 percent increase
able. In 1992, there were 5,260 firearms-relate¢h handguns between the 1986-87 and 1987-88
deaths of children ages 5 to 19, which includeschool years (18). With recent shootings in many
deaths due to intentional injurieS (i.e., ﬁrearm'urban, rurali and Suburban Communities’ con-
related homicides and suicides) and deaths due {rns about weapons in schools will probably
unintentional injuries_ invo_lving _fi_ree_trms. N remain a top priority for local school boards.
1992, the number of intentional injuries due to In some communities, even young school-

f!rearms n school-a_lg_ed children (about .3.’280 ged children have access to weapons. Accord-
firearm-related homicides, and 1,430 suicides L
ng to the NSBA, 63 percent of gun-related inci-

far exceeded the number of unintentional injuriesdents on school arounds oceurred amona high
due to firearms (470 deaths). 9 g hig

However, children are much less likely to dies‘(.:hOOI students and 24 _percent among_junior
from firearm-related injuries in school than outhlgh school students, while glementary school
of school. During two recent school years (1992_and preschool students constitute 12 percent and

93 and 1993-94), researchers identified an avert Percent, respectively, of total incidents (58).
age of 53 “school-associated violent deaths”—These disparities are consistent with other local

homicides, suicides, and unintentional weapoﬁtUdieS among students on their general access to
fatalites—per year, almost all of which were Weapons, as well as with the demographics of
related to firearms. where weapons are found by school authorities.

Estimates of the number of weapons in schooPne-third of Seattle’s 11th graders acknowledge
vary widely (see box 3-14). According to thethat they have “easy” access to guns (15). Of the
NSBA and the Center to Prevent Handgun Vio-1,249 weapons found in Virginia public schools
lence, anywhere from 100,000 to 135,000 gunsluring the 1991-92 school year, 853 were recov-
are brought into schools every day (18,58,59). Irered from middle school students (18).

BOX 3-14: Weapons Confiscated on School Campuses

Weapons possession is tracked very differently among the U.S. school systems that keep such statis-
tics. This area is rife with definitional problems because many school districts report incidents but not
necessarily the type of weapon involved. It is often impossible to discern from local school board incident
reports whether a gun, knife, club, or other weapon precipitated disciplinary action against a student.

Characterization of the seriousness of weapons in schools, however, varies from location to location.
In some areas, such as South Carolina, the Department of Education reported that possession of weap-
ons was the most frequently occurring offense. For other school districts, including New York City, Los
Angeles Unified, and most Connecticut districts, weapons offenses—although not the number one
offense—ranked high on school crime lists, preceded by vandalism, assault, harassment, larceny, and
burglary, many of which involved weapons possession as a secondary offense.
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BOX 3-14: Weapons Confiscated on School Campuses

The difficulty in tracking weapons possession in schools stems primarily from the fact that many
school districts report the most serious offense as the primary incident. Therefore, weapons are ignored
as a secondary offense and consequently are not often reported in school incident data. In South Caro-
lina, for example, from June 1992 through May 1993 there were 626 incidents (21 percent) with weapons
possession as the most serious offense. However, the total number of incidents involving weapons was
1,055, 36 percent of all school incidents reported in South Carolina during the 1992-93 school year.
Other schools districts, such as Los Angeles Unified School District, further classify weapons incidents to
distinguish between assaults and possessions and also to determine at what level such incidents are
occurring (whether elementary, junior high school, or senior high school). Still, the newness of mandatory
school crime reporting legislation in South Carolina and other areas means that good baselines are in
process of being created to measure trends in these offenses and incidents.

Although the diversity in mechanisms and definitions used to collect statistics on weapons possession
has made it impossible to generalize trends outside a given school district or state, most school districts
reporting to OTA stressed that knives and other sharp objects, such as “box cutters” (instruments used to
cut boxes and commonly found on students who have after school jobs where such instruments are
used), are the most commonly employed or confiscated weapons. Perhaps this is due to the accessibility
and low cost of knives. In the 1992-1993 school year, South Carolina’s Department of Education reported
that approximately 42 percent of weapons incidents involved knives or sharp objects. Handguns and
other firearms are usually the second most popular choice of weapons among students in California,
Connecticut, and New York, where more comprehensive statistics have been kept.

SOURCE: Office of Technology Assessment, 1995.

Students carry weapons to school for a varietyhird of these students (8 percent) admitted to
of reasons (68,92,100). lowa education officialscarrying a gun (91). However, due to repeat
report that 23 percent of their high school stuoffenders, there are around 92 weapon-carrying
dents who carry a weapon to school do so foincidents monthly per 100 students (91). Impor-
protection (32). In the 1993 MetLife national tant gender and racial breakdowns accompanied
sample, 22 percent of boys and 4 percent of girlthese results. The YRBSS showed that male stu-
said that they had brought weapons to schoadlents were much more likely to carry a weapon
(45). When asked to state a reason for weapo school than females. Black students were
carrying, 66 percent answered that it was to “benuch more likely to carry a weapon to school
accepted” and 49 percent emphasized “selfthan Hispanic or white students—29 percent of
defense to and from school.” Such statistics an@lack students carried a weapon to school in the
statements provide an important social contexpreceding 30 days compared to 24 percent for
for rates of weapon carrying across the country. Hispanics and 21 percent for white students.

The motivation for and access to guns out- A number of shootings have drawn attention
lined in MetLife’s results and the recent sampleto the problem of guns in school, but it is impor-
of Seattle’s 11th graders are consistent with levtant to note that knives and razors are the weap-
els of weapon carrying reported in the mostons most likely to be found on students in most
extensive national and regional/local investiga-areas sampled by the YRBSS (40). According to
tions at the CDC. According to the YRBSS, 22MetLife, 55 percent of students bring knives or
percent of high school students admitted to carswitchblades to school (45). Suburban Prince
rying a weapon (i.e., a gun, knife, or club) toGeorge’s County, Maryland (near Washington,
school in the preceding 30 days, and almost ond>3.C.), has charted a 94 percent increase in knife
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possession during the past year. One in five NeW80 days preceding the survey, while 13.6 percent
York City high school students recently reportedof those who attended schools with such pro-
carrying a weapon anywhere at least once duringrams indicated that they had carried weapons
a 30-day period: 16 percent carried knives ointo the building.
razors, and 7 percent carried handguns (89). Sig- As the authors of this study point out, these
nificantly, the same survey also found thatfindings do not include data on intentional injury
weapon carrying of all types was lower inside theates in school, and do not have “pre” and “post”
building and going to and from school than atmeasures of weapon-carrying rates in schools
other locales outside the school environmentthat were participating in the metal detector pro-
Twelve percent of students admitted carrying agram at the same time of the survey. Nor do the
weapon inside the school building, with 10 per-study’s results indicate how underreporting by
cent of that group reporting that they carriedstudents at schools with metal detector programs
knives or razors and 4 percent indicating thatnay have influenced the findings. The forthcom-
they carried handguns. ing 1995 results from CDC’s first question
Increasingly, metal detectors and scanners amelated to carrying weapons inside the school
being employed to prevent weapons from beinduilding (and not “anywhere” as in previous
carried into schools. The NSBA survey in 1993YRBSS local and national samples) should help
found that 15 percent of all districts reportedto establish important baselines for further
using metal detectors (58). In its examination ofschool-based research.
different localities, the NSBA found that 39 per-
cent of urban districts, 10 percent of suburbanAssaults
and 6 percent of rural districts reported usingAssaults present a major problem for investiga-
metal detectors. tions of intentional injury among students in the
There are some empirical and anecdotal datachool environment. The lack of a precise defini-
on the effectiveness of metal detectors in pretion of “assault” in much of the literature makes
venting the entrance of guns, knives, and weapt difficult to sort out which behaviors precipi-
ons into school buildings, but to date there havéated the labeling of an offense as an assault, par-
been no controlled studies evaluating the effecticularly among school data (44). This problem
tiveness of metal detectors in reducing weaponprimarily reflects the lack of standardization in
related violence and injuries in schools. In Jundocal and national reporting of school crime in
1992, researchers from the CDC, the New Yorkeither medical or crime reports. As one observer
City Board of Education, and the New York City at an OTA workshop explained, two types of
Department of Health administered a questiondocuments about violent incidents often exist
naire to students as part of an effort to examinavithin schools: an informal categorization based
violence-related attitudes and behaviors amongn a principal’s subjective decision and an offi-
public high school students (89). The studycial police document with a crime report. A prin-
found that students who attended schools witltipal’s report of a physical fight in school, in this
metal detectors (about 18 percent of all highcontext, may not meet the national crime defini-
school students) and students who attendetion for an assault but may be considered such by
schools without metal detectors were equally aschool authorities.
likely to carry weapons anywhere (22 percent The characterization of physical—and to a
versus 21 percent, respectively). There was a difesser extent, verbal and psychological—
ference reported, however, with respect to carryassaults has been perceived as a major problem
ing weapons into the school building: 7.8 percenin understanding school violence by most
of students who attended schools without metalesearchers. The NSBA estimates, however, that
detector programs reported that they had carriedssaults rank at the top of a list of more than
a weapon inside the school building during thel6,000 violent incidents reported on a daily basis
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in school buildings (58). Of the more than 2,000are generally under-researched, but several stud-
school districts reporting to the NSBA surveyies document the extent to which weapon carry-
about violence, 78 percent noted that they having is viewed as a deterrent to physical fighting
had problems with student-on-student assaultamong older adolescents (46,68,100). A 1992
during the past year. This response came from 9tudy of violence-related attitudes and behaviors
percent of urban districts, 81 percent of suburbaamong a representative sample of 9th- to 12th-
districts, and 69 percent of rural districts. grade public high school students in New York
New York City and Los Angeles, for example, City found that students who carried a weapon at
are two cities that keep assault statistics in Divischool were more likely than others to believe
sions of School Security run by administratorsthat they could protect themselves from fights if
who maintain surveillance databases based othey flashed a weapon, such as a club, knife, or
official police categories. Yet such databasegun (89). When compared with all students,
often suffer from underreporting at the buildingthose who brought a weapon to school during the
level. Trends observed for various assaulB0 days preceding the survey were more likely to
offenses in NYC and Los Angeles and otherbelieve that threatening others with a weapon (21

areas are reported in table 3-12. versus 44 percent for all students) and carrying a
weapon (20 versus 48 percent) were effective
Physical fighting ways to avoid a physical fight. A significant per-

Physical fighting is often cited as an index ofcentage of students who carried weapons to
how young people in the United States deal wittschool also reported that their families would
conflict in the school environment (40). It hassupport their decision to protect themselves from
also been highlighted in the literature as arphysical attack even if it meant using a weapon
important correlate of weapon carrying. Data on(44 versus 68 percent) (89).
the prevalence and severity of physical fighting Physical fighting appears to be more prevalent
among school-aged youth have emerged fromamong out-of-school youth than in-school youth.
recent national and local surveys. The YRBSSAccording to a CDC study, there is a difference
found that 4 percent of all students reported thah the prevalence of certain risk behaviors among
they had been in at least one physical fight thaadolescents aged 12 to 19 years, based on school
resulted in an injury requiring medical treatmentenrollment status. The CDC conducted a survey
during the 12 months that preceded the surveygf adolescents aged 12 to 19, between April 1992
(40). Among students who fought, about halfand March 1993. The survey found a higher per-
indicated that they had fought one time, anothetentage of adolescents “out of school” who indi-
quarter of respondents indicated that they hadated that they had participated in a physical
fought two or three times, and about 10 statedight in comparison to students who stayed in
that they fought at least four times. school: 51 percent of out-of-school youth, com-
Researchers have also identified differences ipared with 44 percent of in-school students. Fur-
incidence rates for physical fighting with regardthermore, 23 percent of out-of-school youth
to gender. The 1993 national YRBSS, foradmitted carrying weapons, 7 percent higher than
instance, identified a higher rate of physicalthe number of in-school students admitting such
fighting among males than females (91). A ratebehavior. In New York City, 8 percent of high
of 173 incidents per 100 students occurredschool students sampled entered into a physical
among males during the previous 12 monthsfight inside their school buildings compared to
while females were engaged in 96 incidents peR5 percent of students who reported engaging in
100 students, or almost twice as many incidentfights anywhere (89). Fourteen percent reported
among males as females. being threatened inside the school, as compared
Social attitudes about physical fighting amongwith 36 percent who reported that they were
younger adolescents in the school environmenthreatened anywhere.
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TABLE 3-12: Violent Offenses in Selected Areas, July 1992-July 1994

Type of offense 1988-89 1989-90 1990-91 1991-92 1992-93 1993-94
Florida (Dade)

Homicide 0 0 1 3 2
Sexual battery? 34 50 24 23 23
Assault® 1,889 1,999 2,125 1,947 2,060
Weapon possession® 393 468 558 568 571
Sex offensed 128 131 133 159 126
New York City

Homicide 0 1 2 2 2

Assault 1,356 1,684 1,260 1,880 2,643

Weapon possessione 1,854 1,891 2,045 2,416 2,444

Sex offense 78 94 65 121 91

Gang Fight 1 0 5 1 0

Los Angeles

Homicide 1 1 2 0
Assault 68 74 66 107
Assault with a deadly weapon 285 292 236 361
Weapon possessionf 863 926 845 1,300
Sex offenseY 53 87 70 119
South Carolina

Homicide 0 0 2
Aggravated Assault 300 251 410
Weapon offense 540 626 917
Sexual offense” 27 44 52

including attempts

bincluding threat of or physical harm

Cincluding brass knuckles/firearms, etc.

UIincluding lewd behavior/indecent exposure

€including weapons that are not illegal, but prohibited by New York City Board of Education
fincluding gun and knife replicas and other weapons

9including misdemeanors and felonies

Pincluding forcible and non-forcible

SOURCE: Office of Technology Assessment, 1995.

Violence or threatened violence in school is aGangs

reflection of violence elsewhere in the commu-The preponderance of research about physical
nity. Officials from the NSSC often stress thisfighting has revealed gangs as an important fac-
point in their reports on school crime and vio-tor in interpersonal violence in some schools
lence, as they also acknowledge that schooll6,38). According to the Northern California-

exist in the context of a broader communitybased Center for Safe Schools and Communities,
(59,90).Although rates for physical fighting may “youth gangs of all races have increased by 200
on some level be reflective of a high degree opercent in the last five years and female gangs
interpersonal violence within the school environ-now represent 10 percent of all gang groups in
ment, students generally seem to enter conflict tthe nation” (17). Some scholars suggest that
a lesser extent when in school. gangs can be important places of refuge and



Chapter 3  Injury to Students in School | 107

identity formation for students in some areas ofbccurred in schools annually over these two
the country (2,16). Trend data on gangs argears, or less than 1 percent of all suicides com-
sparse, but gang membership in school maynitted in that age group in 1992.
begin as early as the 4th grade for many students OTA'’s investigation of the epidemiological
(34). and educational literature as well as school-based
Many school districts do not keep consistentrecords reveals very few intentional injury sur-
statistics on gang activity, which may lead toveillance mechanisms in local school districts to
underreporting. It is also unclear in manymonitor school violence. The National Research
instances whether definitions of gang-relatedCouncil’s 1993 reportUnderstanding and Pre-
problems in the school environment are limitedventing Violencesingled out “violent events in
to the building, or its immediate vicinity, or schools” as an area in which “high priority be
whether they include students going to and fronplaced on modifying and expanding relevant sta-
school, as well. The available epidemiologicaltistical information systems” (53). OTA has
evidence suggests that many of the injuriegound these shortcomings in most school dis-
resulting from gang activity occur away from tricts, a fact made clear by the identification of
school (17). Of students sampled in the Nationabnly three states that could supply comprehen-
Crime Victimization Survey, 79 percent said thatsive data on school crime and violence covering
no gangs were present in their schools. Of thosthe past few years. Fortunately, local and
students reporting the presence of gangs, 35 penational public health officials appear to be mov-
cent indicated that they feared an attack omng toward public policies that recognize the
school grounds, as compared to 18 percent ofalue of more systematic data collection efforts
students who reported no gang activity (92). Aon intentional injury as an important basis for
recent analysis of the Los Angeles Police Departprevention.
ment, which reports 400 gangs with a total mem- The poor quality of data on the risk of inten-
bership of 60,000 in the city, notes that less thational injury in the school environment makes it
1 percent of injuries stemming from gang rivalryimpossible to discern the impact and severity of
during 1991 took place at public schools or inrisks from violence, in a national context and in
public parks (38). Approximately 60 percent of many local districts. Furthermore, the lack of
urban school districts have also reported gangdequate baseline data for particular behaviors in
activity to the NSBA, as suburban and rural dissschool, such as weapon carrying, is a local and
tricts also find themselves grappling with gangnational problem, which results in not being able
violence (58). Since schools are one of the mosb determine trends for intentional injury in
important places for socialization of youngschools. These problems stem from the reluc-
adults who can wind up in gangs, gang memberance of school authorities to report crimes to the
ship rates should continue to be cause for corappropriate education officials and crime author-

cern. ities. OTA identified three states that require
reporting of school crime; additional states have
INTENTIONAL INJURY CONCLUSIONS voluntary reporting. Most policymakers rely on

. elf-report surveys (often with poor response
OTA has found that for two prominent causes 0fates) to characterize trends in school violence.

death—homicide and suicide—students are at
less risk in schools than out of schools. An aver-

age of 44 homicides occurred annually amondjN‘JURY IN SCHOOL CONCLUSIONS

students in the school environment during théwith respect to the leading causes of uninten-
1992-1993 and 1993-1994 school years—abouional and intentional injuries among school-
1 percent of all homicides for that age group inaged children, schools are a relatively safe envi-
1992. With respect to suicide, an average of 9onment. The primary reason for this is that
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schools are not typically the location of the lead- Table 3-13 presents the approximate number
ing causes of injury deaths to school-aged chilef fatalities due to injury that occur at schools
dren—motor vehicle crashes, homicide, andeach year. However, fatalities represent only the
suicide. For fatal injuries such as homicide andip of the injury pyramid, as most students who
suicide, about 1 percent of deaths for personare injured do not die of their injuries. A popula-
aged 5 to 19 occur at schools. One study ofion-based study of childhood injuries in Massa-
severe injuries, using data from the Nationalchusetts showed that for each death of a child (19
Pediatric Trauma Registry (NPTR), found 3 per-years of age or under), there were 45 hospitaliza-
cent of the injuries admitted to participatingtions and 1,300 emergency room visits (30). The
trauma units occurred at schools (29). Howevemumber of injuries treated elsewhere or not
for certain types of injuries, such as athletic inju-treated was not known. These ratios are probably
ries, the percentage of injuries incurred ingreater in relation to school injuries—additional
schools may be higher than outside the scho@nalysis of the data showed that injuries at school

environment.

TABLE 3-13: Selected Fatalities
Occurring in School?

Approximate
number of fatali-

Related activity/factor ties per year

Playground 8-9P
Sports 20¢
School bus-related crash (passengers) 124
School bus-related crash (pedestrians) 37-38°
School bus-related crash (bicyclists) 3.2f
Homicide 449
Suicide 99

aThese fatalities represent only the most prominent reported fatalities
from the sources cited. It is likely that other fatalities occurred in
schools from other causes.

bCpsc's 1990 Playground Equipment-Related Injuries and Deaths
reported 276 fatalities over the 16-year study period. About 50 per-
cent of the deaths were of children under the age of six. School-
aged fatalities, therefore, averaged eight to nine a year. Importantly,
these are equipment-related fatalities only.

°F.0. Mueller, C.S. Blyth, and R.C. Cantue, Tenth Annual Report of
the National Center for Catastrophic Sports Injury Research, fall
1982-spring 1992 (Chapel Hill, NC: University of North Carolina,
1993). This number does not include fatalities which occurred during
physical education.

dNational Research Council, Transportation Research Board, Com-
mittee to Identify Measures that May Improve the Safety of School
Bus Transportation, Improving School Bus Safety (Washington, DC:
National Academy Press, 1989).

€lbid.

fibid.

9National School Safety Center and CDC, average of the total num-
bers of homicides and suicides found in the 1992-93 and 1993-94
school years.

SOURCE: Office of Technology Assessment, 1995.

resulted in fewer hospitalizations than injuries
incurred elsewhere (63). Moreover, leading
causes of mortality incidence may not reflect the
leading cause of morbidity incidence (70). Thus,
to determine the extent of school injury inci-

dence, both quality mortality and morbidity data
must be developed and examined.

Currently, mortality data are generally more
comprehensive and reliable than morbidity data
because death records are maintained by all
states; mortality data are compiled annually from
death certificates at both the state and national
level. Yet these statistics are not detailed enough
to analyze unintentional fatalities trends at
schools because the location of the death may not
be reported. Morbidity data are even less com-
plete, often precluding detailed analysis of the
circumstances under which injuries occur. More-
over, data on school injury outcome, rehabilita-
tion, and long-term disability are virtually
nonexistent, making the determination of injury
severity and impact nearly impossible. The dis-
parity in the quality of national mortality and
morbidity data is due in part to the absence of
mandatory reporting for the external cause of
injury and school as a location category on injury
coding forms.

In 1985, the National Research Council report
Injury in Americaconcluded that “most of the
data sources currently available for the study of
injury have serious inadequacies” (54). The
information has not improved much during the
intervening time (70). Although morbidity and
mortality estimates are available for injuries



incurred by school-aged children, data on school-
related injuries are wanting. Definitional incon-

sistencies, the lack of accurate baselines, undet.

reporting, and the absence of a national—and, in
most cases, state-level surveillance system—

complicate the characterization of trends in inju-11.

ries at school and undermine public health inter-
vention efforts to stem the impact and severity of
risk factors related to school injuries.

12.
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