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Abstract
Objective—A hospital based intentional
injury surveillance system for youth (aged
3–18) was compared with other publicly
available sources of information on youth
violence. The comparison addressed
whether locally conducted surveillance
provides data that are suYciently more
complete, detailed, and timely that clini-
cians and public health practitioners in-
terested in youth violence prevention
would find surveillance worth conducting.
Setting—The Boston Emergency Depart-
ment Surveillance (BEDS) project was
conducted at Boston Medical Center and
the Children’s Hospital, Boston.
Method—MEDLINE and other databases
were searched for data sources that report
separate data for youth and data on inten-
tional injury. Sources that met these
criteria (one national and three local)
were then compared with BEDS data.
Comparisons were made in the following
categories: age, gender, victim-oVender
relationship, injury circumstance, geo-
graphic location, weapon rates, and vio-
lent injury rates.
Results—Of 14 sources dealing with vio-
lence, only four met inclusion criteria.
Each source provided useful breakdowns
for age and gender; however, only the
BEDS data were able to demonstrate that
32.6% of intentional injuries occurred
among youth aged 12 and under. Com-
parison data sources provided less detail
regarding the victim-oVender relation-
ship, injury circumstance, and weapon
use. Comparison of violent injury rates
showed the diYculties for practitioners
estimating intentional injury from sources
based on arrest data, crime victim data, or
weapon related injury.
Conclusions—Comparison suggests that
surveillance is more complete, detailed,
and timely than publicly available sources
of data. Clinicians and public health prac-
titioners should consider developing simi-
lar systems.

(Injury Prevention 1999;5:136–141)
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Surveillance, begun in the 1950s and 1960s to
control epidemics of smallpox, cholera, and
other infectious diseases, has since proved itself
valuable in eVorts to reduce injury.1 More spe-
cifically, hospital and emergency department
based surveillance eVorts have described and
tracked the incidence of injury, identified
specific risk factors, and supported prevention
interventions in local settings.2–7 This paper
attempts to show the relative value of undertak-
ing emergency department based surveillance
for intentional injury among youth in an urban
setting compared with other data currently
available for use by clinicians and public health
practitioners.

Current public health eVorts aimed at the
prevention of violence related injury among
youth use data from a variety of sources
collected in diVerent ways for a number of dif-
ferent purposes (for example, police data,
crime surveys, hospital discharges). However,
none of these sources specifically measures the
incidence of violence related injury to children
and adolescents. This lack forces clinicians and
public health practitioners working on youth
violence to rely on estimates of injury based on
such proxies as homicides and reported violent
crimes.

This gap has been noted by the Centers for
Disease Control and Prevention (CDC). In
Violence in America, Rosenberg states that
“data needs are much greater for nonfatal
assault violence than for homicide... there is an
urgent need at both the national and local lev-
els for better information on injuries resulting
from nonfatal assaults”.8 Youth homicide
surveillance has enabled risk group and risk
factor identification and the implementation
and evaluation of programs designed to reduce
youth homicide. Guyer et al have reported
similar success in the area of unintentional
injury.9 We believe that intentional injury
surveillance could permit identification of risk
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group and risk factor characteristics as has
been accomplished for youth homicide and
unintentional injury.

It can be argued that data suYcient for a
public health response to intentional injury can
be obtained by synthesizing the information
provided by data that are currently publicly
available and that surveillance is otiose. This
paper addresses that argument by comparing
the information gained from emergency de-
partment surveillance in one city (Boston) with
other, publicly available data. At issue in the
comparison are:
x The presence or absence of data collected on

variables represented in the current youth
violence literature as being associated with
risk for intentional injury.

x How well each data source covers the range
of types and levels of youth injury.

x The level of detail available within each of
the reported variables for each data source.

x The timeliness of the data reported by each
source.
We report the results from the first year of

the Boston Emergency Department Surveil-
lance (BEDS) project conducted in the emer-
gency departments of two Boston hospitals:
Boston City Hospital (now Boston Medical
Center) and the Children’s Hospital. These
data are then compared with existing publicly
available data on violence related injury among
youth.

Methods
IDENTIFYING AVAILABLE DATA ON YOUTH

VIOLENCE

We define “publicly available” as data that were
easily obtainable either in published form or in
response to a simple telephone request. The
purpose of our method was to mimic the
circumstances of a clinician, researcher, or
public health provider seeking data for a fund-
ing proposal or for planning a local violence
prevention intervention. We employed two
search methods: (1) MEDLINE, using combi-
nations of the following keywords: injury, rate,
scope, pediatric, assault, violence, intentional,
1990–96 and (2) readily available secondary
sources (for example, Violence in America: A
Public Health Approach8 and Youth Violence:
Locating and Using Data10).

DATA REVIEW AND SELECTION PROCESS

We selected data sources for the comparison
based on the following criteria: (1) the sources
include separate statistics for children and
youth under age 19 and (2) the sources diVer-
entiate intentional and unintentional injury. We
solicited data from both national and local
sources and, when necessary, contacted data
sources directly.

For each source, we sought to obtain the fol-
lowing information: victim demographic char-
acteristics, circumstances of injury, victim-
oVender relationship, time and place of the
incident, and weapon use. Each of these
variables is regarded in the literature as impor-
tant for the identification of risk groups and
risk factors associated with violent injury.11–17 In

addition, we sought data on the type of injury
sustained and procedures performed.

BOSTON EMERGENCY DEPARTMENT

SURVEILLANCE

The purpose of the BEDS project is to
establish an ongoing citywide surveillance sys-
tem to track the nature and scope of violent
injury among youth and to monitor changes in
violent injury over time. Unlike other measures
of community violence, BEDS focuses specifi-
cally on intentional injuries of suYcient sever-
ity to warrant emergent medical treatment. We
identified patients either prospectively (at
triage) or retrospectively by ongoing, daily
emergency department record review. We
defined violence related injuries as those
resulting from a situation of conflict involving
two or more persons with intent to harm.
BEDS focus is on “street violence”. For this
reason, BEDS excludes injuries resulting from
child abuse (by International Classification of
Diseases, ninth revision (ICD-9) code E967),
those in which the other person involved in the
incident leading to injury was identified as par-
ent, those resulting from attempted suicide,
and those where intent is unclear.

The BEDS data used in this paper cover data
collected from 1 April 1995 to 31 March 1996.
The total number of cases included is 677.
Retrospective chart reviews for this period
indicate that BEDS captures over 95% of
intentional injury cases at each hospital.

Forms previously used in our own studies18 19

and those conducted by the Massachusetts
Weapons Related Injury Surveillance System
(WRISS)20 served as models for the forms
developed for this project. The forms record
data routinely obtained in the normal course of
emergency department care in seven domains:
(1) patient demographics (age, sex); (2) injury
circumstance (argument, crime related, by-
stander, etc); (3) victim-oVender relationship;
(4) time of incident and victim place of
residence; (5) assessment of drug use by the
victim; (6) medical description of injury and
procedures (diagnosis, ICD-9 code, ICD-9 E
code); and (7) whether a weapon was involved
in the incident. The forms were pilot tested
before use.

Study staV entered results into a Microsoft
Access database and verified these using the
original form. We conducted data analysis
using Epi-Info and SAS.21

Rates were calculated using 1990 US Census
data for the Boston population aged 3–18 as
the denominator (n=113 033)22 and injuries
involving patients living in Boston (n=560) as
the numerator, noting that Boston City Hospi-
tal and the Children’s Hospital together treat
approximately 82.9% of intentional injuries
among youth treated in Boston hospital emer-
gency departments (based on data collected
from the four major hospitals that treat
children). Boston City Hospital treated 383
patients (56.6%) and the Children’s Hospital
treated 294 patients (43.4%).

The human studies committees at New
England Medical Center, Boston City Hospi-
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tal, and the Children’s Hospital, Boston,
approved this study.

Results
COMPARISON OF DATA SOURCES

We identified one national data source and
three state and local data sources that met our
general criteria for usefulness and public avail-
ability. The national source, the National
Crime Victimization Survey (NCVS)23 annu-
ally collects data through in-person and phone
interviews of a nationally representative sample
of 120 000 household occupants over the age
of 12.

In addition, we identified several local data
sources for comparison to the BEDS data.
WRISS is a CDC funded statewide surveil-
lance program that identifies all individuals
treated as the result of gunshot or stab wounds.
We used 1995 WRISS data on violence related
injury among youth (aged 1–18) in Boston
(n=125). The Massachusetts Youth Risk Be-
havior Survey (MYRBS) is a CDC funded
biennial survey of youth attending high school
and we used the city of Boston results for 1995
(n=4089).24 Finally, we included crime data
from the Boston Police Department from their
1993 report (Boston Police Department,
Crime Data Summary, June 1994) (n=1352).

The following sections compare the findings
from the BEDS project with each of these
sources using the four criteria described above.
The purpose of the comparisons is to show
how diVerent the local picture of intentional
injury is when hospital surveillance is used
rather than other publicly available data
focused more generally on youth violence.

AGE

Understanding the distribution of injury by age
may be crucial in identifying the onset of seri-
ous involvement with violence and its progres-
sion, as well as in the development and target-
ing of intervention strategies. Only two of the

publicly available data sources provide cat-
egorical breakdowns of injury data by age.
BEDS provides data for five age categories,
beginning with youth age 3. Altogether 32.6%
of those treated in emergency departments
were aged 12 and younger and this figure may
be an overestimate because older youths are
sometimes seen in adult emergency depart-
ments (see table 1).

WRISS reveals a diVerent age distribution;
94% of youth injured with a weapon were
between the ages of 15–18. Among BEDS
cases, only 17.1% would meet WRISS criteria,
and of those, only 55.2% were aged 15–18.
(Note that in comparisons between the WRISS
and BEDS data sets, the term weapon related
employs the WRISS definition, which means
gunshot or stab wounds only.) Finally, the
NCVS reports data on aggravated assaults
(assaults with a dangerous weapon) but like
WRISS, only in two age categories for youth 12
or older.

The MYRBS tracks injury from a physical
fight requiring the attention of a doctor or
nurse. The MYRBS reports such injury (at
least once) for youth 15 or younger (4.6%),
youth 16 or 17 (4.3%), and youth 18 or older
(3.9%). The Boston Police Department aggre-
gates reports on aggravated assault for youth
under 18, so no age specific data are available.

GENDER

As more young girls become involved in
violence (heterosexual dating violence, girl on
girl violence, and gang activity), it is important
to track violence by gender. BEDS data
indicate that 35.5% of injured youth were
female. This percentage is fairly consistent
across all ages. For youth with weapon related
injuries in the BEDS data set, 25.3% were
female.

By contrast, WRISS data indicate that of
those injured by weapons, only 9.8% were
female. MYRBS data show that while 49.3% of

Table 1 Age distribution of violence related injuries for diVerent reporting sources. Data from the Boston Emergency
Department Surveillance for the age categories of each source are given for comparison

Age
BEDS (ER
visit) (%)

BEDS (ER
visit) (%)

WRISS (gunshot and
stab) age group

NCVS (aggravated
assault) age group

MYRBS (fights requiring
medical attention) age group

(%) (%) (%) (%) (%) (%)

3 1.5 J 3.0 













BEDS
63.4















MYRBS
32.3

4 1.5
5 3.2 




11.3
6 1.9
7 3.1
8 3.1
9 4.1 




18.3
10 4.1 






BEDS
41.1







WRISS
5.6

11 4.3
12 5.8 




BEDS
49.9





NCVS
39.7

13 8.4 



43.0
14 10.9
15 11.4 




BEDS
58.9





WRISS
94.3

16 12.3 



BEDS
50.1





NCVS
60.2

J BEDS J MYRBS
17 12.9 J 24.4

25.2 52.0
18 11.5 J BEDS J MYRBS
19+ 11.5 15.6
Totals (%) 100 100 100 100 100 100 100 100

BEDS = Boston Emergency Department Survey.
WRISS = Weapon Related Injury Surveillance System.
NCVS = National Crime Victimization Survey.
MYRBS = Massachusetts Youth Risk Behavior Survey.
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male students reported having a physical fight
in the past year, 30.7% of female students so
reported. A similar disparity is found regarding
the need for medical attention (males 7.9%,
females 3.5%). The Boston Police Department
reported that crimes of violence for youth
under 18 involved 53% males, 47% females as
victims. The NCVS reports that among aggra-
vated assault victims, those 12–15 years old
were more likely to be male (63.8%) as were
those aged 16–19 (69.1%). Injuries among
BEDS cases for these ages groups were 65.5%
males (aged 12–15) and 63.4% males (aged
16–18).

VICTIM-OFFENDER RELATIONSHIP

Data on the victim-oVender relationship, espe-
cially in adult homicide, has helped reduce
concerns about stranger violence and has
increased awareness of dating violence and
spouse abuse. Victim-oVender relationship
information may isolate risk factors and aid in
developing eVective interventions.

According to BEDS data, the relationship
between the patient and the other person
involved in the incident was recorded for 67%
of visits. BEDS collects victim-oVender data in
nine categories. Among youth reporting a rela-
tionship, friends or schoolmates combined to
account for roughly 40% of cases, while
“strangers” accounted for only 6.4% of cases.
For youth injured by weapons, only 62.9%
reported being injured by friends or school-
mates while strangers accounted for 9.7% of
cases.

Data from the MYRBS is similar. For those
reporting on their last physical fight the results
are: someone they knew (males 43.2%, females
34.0%); stranger (males 21.2%, females
6.7%); or family member (males 7.3%, females
35.5%). For both WRISS and NCVS, stran-
gers played a much larger part: WRISS aged
15–18, 31.9%; NCVS aged 12–15, 34.5%; and
NCVS aged 16–19, 46.8%. The Boston Police
Department does not report these data for
youth.

INJURY CIRCUMSTANCE

Previous reliance on police data has resulted in
a view of violence as mostly crime and gang
related. Detailed data on the circumstances of
injury should permit a sharper focus on areas
of risk and avenues for prevention.

BEDS obtained data on injury circumstance
for 95.3% of cases. Injuries resulted most often
from arguments (36.6%) followed by those
that were unprovoked (9.9%), gang related
(4.5%), or crime related (4.0%). For youth
with weapon related injuries (excluding blunt
instruments), the percentage of gang related
incidents nearly doubles (9.6%) while the pro-
portions of other injury circumstances remain
roughly the same.

For youth 15–18, WRISS reported that 21%
of weapon related injuries resulted from
arguments, 8% other crimes, 9% other, and
62% missing. The Boston Police Department
does not report these data for youth and NCVS
provides no information on circumstance or
victim-oVender relationship.

WEAPON USE

BEDS data indicate that weapons contributed
to a minority of injuries treated in the
emergency department: gunshot 4.3% (n=29),
knife/sharp instrument 13.0% (n=88), blunt
instrument 13.9% (n=94), and 49.0% (n=332)
unarmed fights. WRISS data, which tracks only
weapon related injury identified 49 gunshot
wounds (39.5%) and 75 sharp instrument
wounds (60.5%) among youth treated at
Boston hospitals. Neither the Boston Police
Department nor the NCVS report weapon
specific data.

VIOLENCE RELATED INJURY RATES

Another important tool for a public health
approach is an accurate and timely measure of
incidence. However, the lack of available data
specific to injury has required researchers, pro-
viders, and policy makers to rely on proxies for
injury from related circumstances like fights or
reported assaults. Table 2 highlights the varia-
tion across such proxy measures as well as the
diYculty of inferring the rate of injuries from
such disparate sources.

Discussion
Public health eVorts to reduce levels of violent
injury among youth require thorough, detailed,
and timely data about the scope and nature of
violent injury in communities targeted for
intervention, and a method for monitoring the
success or failure of these eVorts. This paper
compares the publicly available data with that

Table 2 Comparison of rates for injuries and other violent encounters

Data source
Rate/10 000 youth
(95% CI) Type of outcome

BEDS 72 (67 to 77) Injuries treated in emergency department
MYRBS survey 570 (499 to 641) Physical fights
Boston Police Department survey* 700 (521 to 879) Assault victims
Hausman’s survey* 260 (105 to 415) Fights requiring medical attention
Boston Police Department crime reports (all reported crimes) 78 Aggravated assault
WRISS emergency department data (all reported injuries) 11 Gunshot and stab wounds
NCVS† 776 (761 to 791) Simple assault‡ aged 12–15
NCVS 711 (696 to 726) Simple assault aged 16–19
NCVS 222 (214 to 230) Aggravated assault§ aged 12–15
NCVS 337 (327 to 347) Aggravated assault aged 16–19

*Table 2 includes data from two additional sources: (1) a Boston Police Department survey of high school students (n=781) and (2)
a random digit phone survey conducted by Hausman et al.11 (n=404). We chose to include these data because they represent a type
of local data often used by policymakers and providers to estimate levels of injury in specific communities.
†Confidence interval (CI) based on the total NCVS sample of 120 000 individuals.
‡Simple assault (or assault) is assault without a weapon.
§Aggravated assault is assault involving a weapon.
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compiled from our surveillance project. In
making these comparisons, we recognize that
each of these sources collects data specific to its
own purposes. We are thus making no claim
that the BEDS data are generally superior to
these other sources. Furthermore, this paper
does not address the accuracy of the BEDS
data, which must await further study.

PRESENCE OR ABSENCE OF INTENTIONAL INJURY

DATA

The scope and nature of intentional injury
among youth provided by the publicly available
data sources is fragmentary and, in many cases,
diVers in important respects from the BEDS
data. For each of the criteria used in our com-
parisons, completeness, detail, and timeliness,
the publicly available data sources exhibited
limitations that reduce their utility in assisting
providers and policy makers to develop, imple-
ment, and monitor youth violence prevention
interventions.

Our comparison highlights the paucity of
complete, detailed, and reliable data available
on pediatric injury at both the national and
local levels. Only four of 14 violence related
data sources met the prima facie requirements
of including separate data on youth and
discriminating between intentional and unin-
tentional injury.

COMPLETENESS

Completeness refers to the range of type and
severity of intentional injury covered by a given
data source. The publicly available data
sources tend to focus on a fairly narrow range
of either the type or severity of injury (that is,
weapon related; crime related, homicides,
physical fights, adolescents only, etc) none of
which, as we have shown, reveals the full scope
and nature of violent injury among youth.
BEDS data, on the other hand, cover all
injuries for which emergency medical attention
was sought.

DETAIL

Detail refers to the number of data elements
within each of the variables for which data were
obtained. We chose variables for comparison
that have been associated with intentional
injury in previous studies. With respect to age,
only BEDS and WRISS cover the full range of
ages up to 18. Although WRISS includes youth
under age 12, young children are less likely to
be injured by an armed assailant and thus less
likely to be included. Thus, because younger
children are less likely to be injured with a
weapon, only BEDS revealed that one third
(32.6%) of injuries were in children aged 12
and under.

For those data sources that reported infor-
mation about the nature of the violent incident,
injury circumstance (BEDS, WRISS), and the
victim-oVender relationship (BEDS, WRISS,
MYRBS, NCVS), each provided a level of
detail suYcient to identify the frequency of
common risk characteristics. However, again
because only 17.1% BEDS cases were weapon
related, the data provided by WRISS for injury
circumstance and victim-oVender relationship

only account for a small percentage of those
injured.

The lack of detail available from other data
sources with respect to both the victim (age,
gender) and the incident (victim-oVender rela-
tionship, injury circumstance, injury severity,
and geography) make univariate or multivari-
ate analyses of specific risk factors impossible
in most cases. Additionally, unlike the other
sources, BEDS provided detailed information
on the type of injury (level of service, E code,
diagnosis, special procedures, patient’s disposi-
tion, and follow up recommendations) and
medical services received. Within the emer-
gency department setting, these data are useful
for tracking trends in injury types. They have
also been used as a catalyst for continuing staV
education, as a method for monitoring appro-
priate documentation and treatment, and as a
method for assessing the impact of youth
violence on emergency department services.

TIMELINESS

All of the data sources employed in this
comparison provide data within two years from
the time it was collected. However, BEDS per-
mits access to current data and the ability to
parse the data into monthly or weekly segments
to identify temporal trends (both secular and
cyclical).

COSTS AND BENEFITS

Although we believe that the data provided are
useful, there are substantial costs associated
with the implementation of citywide surveil-
lance of violence related injuries. Specifically,
these include: (1) data collection; (2) training
to improve identification of intentionality; and
(3) data entry and cleaning.

The benefits of conducting intentional injury
surveillance include the ability to supply data
to public health and public safety planners that
permits them to target interventions to specific
age groups, genders, geographic locations, as
well as toward youth who share other identified
risk characteristics. For example, BEDS data
on re-injury, showing a sixfold increase in the
risk for re-injury, has been used to develop a
program targeting injured youth for prevention
of re-injury.

Implications for prevention
In sum, the BEDS data provide a much
broader and more detailed picture of the scope
and nature of violence in the community than
is obtainable through the use of such proxies as
homicide or crime data. Patients are younger,
more likely to know who hurt them, and less
likely to be the victims of armed assault than is
suggested by the available data sources. They
are also at high risk of re-injury. Such findings,
as well as the ability to monitor changes in
these findings over time, have already been
used to inform the development of specific
prevention interventions as well as helping to
monitor their success.
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