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enefits of a Hospital-Based Peer Intervention
rogram for Violently Injured Youth

aniel Shibru, MD, MPH, Elaine Zahnd, PhD, Marla Becker, MPH, Nic Bekaert, MSW,
eane Calhoun, MA, Gregory P Victorino, MD, FACS

BACKGROUND: Exposure to violence predisposes youths to future violent behavior. Breaking the cycle of
violence in inner cities is the primary objective of hospital-based violence intervention and
prevention programs. An evaluation was undertaken to determine if a hospital-based, peer
intervention program, “Caught in the Crossfire,” reduces the risk of criminal justice involve-
ment, decreases hospitalizations from traumatic reinjury, diminishes death from intentional
violent trauma, and is cost effective.

STUDY DESIGN: We designed a retrospective cohort study conducted between January 1998 and June 2003 at a
university-based urban trauma center. The duration of followup was 18 months. Patients were
12 to 20 years of age and were hospitalized for intentional violent trauma. The “enrolled” group
had a minimum of five interactions with an intervention specialist. The control group was
selected from the hospital database by matching age, gender, race or ethnicity, type of injury, and
year of admission. All patients came from socioeconomically disadvantaged areas.

RESULTS: The total sample size was 154 patients. Participation in the hospital-based peer intervention
program lowered the risk of criminal justice involvement (relative risk � 0.67; 95% CI, 0.45,
0.99; p � 0.04). There was no effect on risks of reinjury and death. Subsequent violent criminal
behavior was reduced by 7% (p � 0.15). Logistic regression analysis showed age had a con-
founding effect on the association between program participation and criminal justice involve-
ment (relative risk � 0.71; p � 0.043). When compared with juvenile detention center costs,
the total cost reduction derived from the intervention program annually was $750,000 to $1.5
million.

CONCLUSIONS: This hospital-based peer intervention program reduces the risk of criminal justice system
involvement, is more effective with younger patients, and is cost effective. Any effect on reinjury
and death will require a larger sample size and longer followup. (J Am Coll Surg 2007;205:

684–689. © 2007 by the American College of Surgeons)
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n 2001, the US Surgeon General warned of an epidemic in
outh violence, stating that “the most urgent need is a
ational resolve to confront the problem of youth violence
ystematically, using research-based approaches.”1 Despite
his attempt to focus national attention on youth violence,
t continues to be a major public health concern in the US,
here intentional violent trauma is the second leading

ause of death among youths aged 15 to 24 years, account-
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ng for 16% of all deaths in this age group.2 The situation is
ar worse in some urban “hot-spots” such as the city of
akland in Alameda County, CA, where intentional vio-

ent trauma from firearms is the leading cause of death for
en aged 15 to 24 years.3 In 2004, there were 53 deaths

rom intentional violent trauma recorded for this age group
n Alameda County.4

Despite the rising violent injury rate among youths, ef-
ective intervention services remain rare. After hospitaliza-
ion for their injuries, youths are discharged to the same
onditions in the same violent environment from which
he injury ensued, leading to spiraling retaliation, trau-
atic reinjury, death, and involvement in the criminal jus-

ice system. The violent environments to which youths are
ischarged are known to predispose them to future violent
ehavior and involvement.5 Such exposure to violence dis-

roportionately afflicts urban inner cities, where large
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umbers of young African-American men reside.6,7 Two-
hirds of the youth violence in Alameda County occurs in
akland, home to large, low-income, inner-city neighbor-

oods. Although violence-related recidivism varies widely
6% to 44%), penetrating trauma from gunshots, stab
ounds, and assaults remains a robust predictor of future
iolent injury.8-10 A study from a major university-affiliated
rauma center noted that although trauma center programs
ave improved triage, intervention, and outcomes for in-

ured patients, the rate of gunshot patients did not change
etween 1995 and 2001.11 So hospital-based intervention
nd prevention programs that could reduce reinjury or
eath and diminish criminal justice involvement, especially
elated to firearm violence, would benefit victims and so-
iety alike. But such programs are relatively rare, although
heir numbers are growing.7,12

Beginning in 1994, California’s Alameda County Med-
cal Center (Highland General Hospital, Oakland, CA)
ollaborated with Youth ALIVE!, a youth violence prevention
onprofit agency, to develope a unique hospital-based, peer

ntervention program called “Caught in the Crossfire.” The
oal of the program is to reduce retaliatory violence and sub-
equent traumatic reinjury or death and involvement in the
riminal justice system among youths aged 12 to 20. This
rogram is unique because it is staffed by youth violence “in-
ervention specialists,” who are recruited from the same Oak-
and neighborhoods that the victims come from and are earlier
erpetrators and victims of youth violence. This distinguish-
ng characteristic cannot be overstated, because the peer inter-
ention specialists truly understand the background of Oak-
and’s at-risk youths and are the driving force of the program.
o our knowledge, this is the first injury prevention program
o use peers as interventionalists.

Patients aged 12 to 20 years who suffer violence-related
rauma come from well-defined, economically disadvan-
aged areas of Oakland and Alameda County. These vul-
erable neighborhoods were easy to identify based on hos-
ital admission records, police records, and coroner data.
he program assists clients based on their needs and those
f their families. This assistance may take the form of help
btaining state victim-of-violence restitution funds, help
etermining eligibility for assistance with medical costs,
ransportation to medical appointments or court hearings,
elp with job or school preparation and placement, help
btaining a driver’s license and other identification neces-
ary for job retention and high school retention, school
ransfers, graduation, GED and college educational assis-
ance, referral to mental health counseling, and other
eeded services.
A preliminary evaluation of “Caught in the Crossfire” in
003 followed 112 patients and matched controls for p
months after initial hospitalization. It found that the
rogram had a significant effect in reducing involvement in
he criminal justice system, but the small sample size and
hort followup period did not permit the program’s impact
o be assessed after the youths had left the program.13 So we
ndertook a second, expanded evaluation to determine if
he program continued to reduce the criminal justice in-
olvement over 18 months after the initial hospitalization,
f it reduced the risk of traumatic reinjury and rehospital-
zation because of intentional violence, and if it reduced the
isk of violence-related death. In addition, we assessed the
ost effectiveness of the program by comparing program
osts with the costs associated with incarceration in the
ounty juvenile justice system.

ETHODS
tudy design
e conducted a retrospective, comparative double cohort

tudy of patients, aged 12 to 20, admitted to Alameda County
edical Center’s trauma center as a result of an intentional

iolent injury between January 1998 and June 2003. The
atchment area for the trauma center encompasses 738 square
iles, populated by 1.44 million people. Data on injury

aused by intentional violence were collected anonymously
rom the trauma center’s medical record database. Data on
rrests, convictions, parole violations, and violent crime histo-
ies were obtained from the Oakland Police Department.
eath records were retrieved from the Alameda County Cor-

ner’s Bureau. The study was approved by the appropriate
nstitutional review boards and University of California Com-

ittee on Human Research.

ntervention and control groups
atients who participated in the intervention program were
onsidered “enrolled” and were required to have a mini-
um of five interactions, two of which had to be in-person

ontacts with their assigned intervention specialist over the
ourse of their participation in the program. The controls
ere selected from the hospital database by matching age,
ender, race or ethnicity, type of injury (ie, gunshot wound,
tab wound, or assault), and year of admission. Patients in
he control group were also admitted to the trauma center
or intentional violent trauma during the study period, but
ad not participated in the program, either because the

ntervention specialist was not able to contact them be-
ause of incorrect information, they were treated and re-
eased outside of business hours, they lived outside the
rogram’s catchment area for providing services, they were
issed during admission by the injury prevention coordi-

ator, or because they failed to appear for their initial ap-

ointment. Other control group patients may have been
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nreachable because they left the hospital premises without
ny notice to avoid criminal prosecution for gang-related
nvolvement, or they left incorrect contact information.
atients who declined services were not eligible for the
tudy as enrolled subjects or controls. Only 2 patients de-
lined services from January 1998 to June 2003. Followup
eview for both groups was conducted over a period of
8 months after the date of their initial hospitalization and
njury to determine three outcomes: whether they had
ied, had been rehospitalized for another intentional vio-

ent injury, or had been involved or reinvolved with the
riminal justice system.

ata analysis
esults were analyzed comparing relative risk (RR) statis-

ics between the 2 groups with 95% confidence intervals
CI). Corresponding p values were calculated with chi-
quare tests. By assessing the 3 outcomes over the 18-
onth period as binary variables (eg, rehospitalized violent

njury versus no rehospitalized violent injury, dead versus
live, and any criminal justice involvement versus no crim-
nal justice involvement), we were able to use logistic re-
ression to evaluate the magnitude of association between
xposure (ie, peer intervention program) and outcomes,
fter adjusting for age, race or ethnicity, and gender as
ossible confounders.14 In addition, after establishing an
ssociation between program participation and outcomes
ie, criminal justice involvement, defined as arrest, convic-
ion, or probation or parole violation for violent charges),
e calculated attributable risk (risk difference) and number
eeded to treat (NNT), to determine cost effectiveness of
he program when compared with the associated costs for
lameda County’s juvenile justice incarceration. The
NT was calculated by taking the reciprocal of attribut-

ble risk (NNT � 1/attributable risk).14 The cost on an
NT basis of housing a juvenile in a detention center was

hen compared with the cost of the violence intervention

able 1. Demographics: Characteristics of Enrolled Patients
nd Controls

emographics

Enrolled
(n � 75)

Control
(n � 79)

n % n %

ale 61 81 64 81
emale 14 19 15 19
frican American 44 59 48 60
atino 26 35 25 32
aucasian/other 2 2 3 4
sian 3 4 3 4
rogram. a
ESULTS
he initial total sample size was 158 patients. Four inter-
ention program participants were not included in the
nalysis because of missing record information. Seventy-
ive patients participated in the peer intervention group at
he minimally required interaction level, and 79 patients
erved as nonenrolled matched controls. The intervention
nd control groups did not differ demographically
p � 0.85) or in the type of initial injury (p � 0.70; Tables
, 2, respectively). Ages ranged from 14 to 20 years, with a
edian age of 17.5 years. Most patients were African-
merican or black men.
Risk of death and physical reinjury and rehospitalization

rom intentional violence were similar between the en-
olled and control groups (Table 3). But fewer patients in
he enrolled group were subsequently involved in the crim-
nal justice system (RR � 0.67; 95% CI, 0.45, 0.99;
� 0.04; Table 4). We examined subsequent violent crim-

nal behaviors, such as burglary, assault, and murder during
he 18-month followup period, using data provided by the
akland Police Department Special Victims Unit. We

ound that after successful completion of the program, the
isk of subsequent violent criminal behavior by the enrolled
roup was reduced by 7% (p � 0.15) when compared with
he control group.

Logistic regression analysis of age, gender, and ethnic-
ty or race variables showed that only age had a con-
ounding effect on the association between program par-
icipation and criminal justice involvement (RR � 0.71;
� 0.043). This effect was evident for patients under

he age of 17. In other words, when participants and
ontrols were compared holding race or ethnicity and
ender constant, the violence intervention program’s
ffect on reducing criminal justice involvement ap-
eared more evident in patients younger than 17 years.
n the multivariate analysis, gender and race or ethnicity
id not influence any outcomes (p � 0.49 and 0.30,
espectively).

After a significant association was established between
rogram participation and subsequent criminal justice in-
olvement, attributable risk was calculated to be 0.16, (ie,
6% of the risk reduction in criminal justice involvement

able 2. Initial Injury Characteristics of All Patients

ype of injury

Enrolled
(n � 75)

Control
(n � 79)

n % n %

unshot wound 46 61 42 53
tab wound 4 5 5 6
ssault or other
nonpenetrating 25 33 32 41
mong the participants can be attributed to the peer inter-
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ention program). So, to prevent a single adverse criminal
utcome, the number needed to treat (NNT) was six pa-
ients. The cost of our program, which sees and treats 75 to
00 youths annually, is approximately $3,500 per patient
er year.
The annual cost for a juvenile detention center admis-

ion in Alameda County is $80,000 per person.15 Because
he NNT is 6 patients to see a 16% risk reduction in in-
olvement in the criminal justice system, the intervention
rogram’s annual cost amounts to $60,000 less per patient
han the cost of incarceration in the juvenile detention
ystem. Assuming each juvenile who is rearrested and
econvicted spends 1 year in a detention center, the total
ost reduction derived from the peer intervention pro-
ram annually on an NNT basis is approximately
750,000 to $1.5 million.

ISCUSSION
ur results indicated that our unique peer intervention

njury prevention program continues to have a positive,
rotective effect in reducing the risk of subsequent criminal

ustice involvement for at-risk youths 6 months after com-
letion of the 1-year program. These results demonstrated
hat the impact of the program goes beyond the initial
months of participation, as measured by the first eval-

ation study,13 and asserts a positive impact 18 months
fter original injury or 6 months after the youths have left
r completed the program. In addition, logistic regression
nalysis indicated the program’s effectiveness in reducing
he risk of involvement in the criminal justice system
mong patients under the age of 17. In addition, the cost
avings derived from the peer intervention program were
pproximately $750,000 to $1.5 million when compared

able 4. Comparison of Criminal Justice Outcomes Betwee

utcomes

Enrolled
(n � 75)

Con
(n �

n % n

arole violation 0 0 4
rrest 25 33 31
iolent crime 7 9 13
onviction 13 17 21
ny criminal event* 25 33 39

Any criminal event only counts as a single event per person, even if a patient h

able 3. Comparison of Clinical Outcomes Between Enrolle

utcomes

Enrolled
(n � 75)

Control
(n � 79)

n % n

einjury 6 8 7
eath 3 4 2
iolations. Convictions and any violent crime without a corresponding arrest or co
ith the incarceration costs of a juvenile for 1 year in the
ounty juvenile detention centers. But the number of pa-
ients who required rehospitalization or died during the
8-month followup period was not sufficient to determine
f there were clinically meaningful differences between the
ntervention and control groups for these 2 outcomes
ariables.

Despite the paucity of data assessing violence in-
ervention program efficacy, recent trends in scientific
valuation and reporting in the literature are encouraging.
lthough hospital-based, violence-intervention programs are

ew, those that have been evaluated appear to affect social
utcomes, such as reduction in violent crime recidi-
ism.12,13,16,17 Unlike our program, other intervention pro-
rams are not led by peers who have similar life experiences
nd socioeconomic background as the at-risk youths the
rogram is trying to help. Additionally, previous studies
hat addressed the issues of youth violence were not focused
n hospital-based violence intervention programs aimed at
ouths who are victims and perpetrators of intentional
iolence.18-20 One hospital-based violence intervention
rogram was evaluated recently using a prospective, ran-
omized control study to measure violence recidivism,
riminal justice involvement, and the program’s cost effec-
iveness.16 Patients admitted for injuries from intentional
iolence, who participated in the intensive substance abuse
nd psychosocial therapy services, engaged in fewer and less
erious criminal activities than did injured youths who did
ot receive the intervention. There were no measures of
raumatic reinjury and subsequent rehospitalization, and
he researchers found no difference in the number of arrests
etween the two groups. But the control group had more
rrests for violent crime and more severe penalties, resulting

rolled Patients and Controls

Relative risk 95% CI p Value%

5 0.12 0.01, 2.15 0.12
39 0.85 0.56, 1.29 0.40
16 0.56 0.25, 1.32 0.15
27 0.65 0.35, 1.21 0.14
49 0.67 0.45, 0.99 0.04

d multiple arrests. The figures “39” and “25” are the sum of arrests and parole

tients and Controls

Relative risk 95% CI p Value

0.90 0.32, 2.56 0.97
1.58 0.27, 9.19 0.60
n En
trol
79)

as ha
d Pa

%

9

nviction record from the police database are included here.
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n longer convictions. As was true for our study, the cost of the
ntervention program was substantially lower than the cost of
ncarceration and hospitalization.16 Another study evaluated a
ospital-based intervention initiative that focused on chang-

ng attitudes about interpersonal conflict among at-risk
ouths and found it achieved a reduction in beliefs supporting
ggression and reduced the likelihood of violence among at-
isk youths.21 The study did not discuss whether patients ex-
ibited a similar reduction in violent behavior outcomes, as
xpressed by their changing attitudes toward aggression and
ikelihood of involvement in violent crimes.

These studies and ours all showed that youth violence
ntervention and prevention programs may reduce future
ifficulties with law enforcement. The one exception to
his was a study that evaluated an emergency department–
ased youth violence prevention program using a random-
zed, prospective design; it found a reduction in physical
einjury but no difference in criminal justice involvement
utcomes.12 There was a promising reduction in the self-
eported traumatic reinjury risk among those participating
n the program, but self-reporting may have introduced
ecall bias. A more accurate measurement may be to docu-
ent clinical outcomes through medical record review.
The retrospective evaluation of our peer intervention pro-

ram has limitations that are inherent in observational retro-
pective studies.14 Although our control patients were very
imilar to enrolled patients with respect to violent injury
nd demographic characteristics (Tables 1, 2), self-
election bias cannot be ruled out, given their nonpartici-
ation in a program that is available to most youths ages 12
o 20 who are admitted for intentional violent injury.
hose who were randomly selected as controls did not

efuse the program but also did not participate in the pro-
ram. They initially agreed to participate, but could not be
ontacted by the program after discharge from the hospital.
o, although there may be self-selection bias among the
ontrols, the direction of that bias is unclear, and the po-
ential impact on study outcomes is unknown.

Our study was also limited by sample size, which, even with
54 patients, was too small to determine whether the peer
ntervention program decreased hospitalization from trau-

atic reinjuries or deaths. A power analysis indicated that we
ould need a total sample size of approximately 600 patients

300 subjects and 300 controls) to identify the clinically rele-
ant outcomes of death and traumatic reinjury from inten-
ional violence. Longer followup may also be needed to
chieve these clinically meaningful end points.

The initial encounter in trauma centers between trauma
urgeons and other health-care professionals with victims
nd perpetrators of youth violence presents real practical

arriers in addressing the broader issues of youth violence Y
revention and intervention. Because of the nature of a
usy trauma hospital and understaffing during after-hours,
hen many youth violence–related traumas occur, brief

creening and intervention for violence prevention gets lit-
le attention because of other pressing needs. An important
ay to address this difficulty may be through training
ealth-care professionals in youth violence prevention so
hat they can screen these patients and refer them to exist-
ng programs. The American Medical Association and
ther organizations have emphasized training of health
rofessionals about youth violence as critical in addressing
he issue of violence intervention and prevention.22,23 But
here is still a lack of well-trained health professionals who
nderstand youth violence prevention, are aware of the
resence or lack of local resources, and have the knowledge
o refer youths to local youth violence intervention pro-
rams.24 As shown by our study, involvement of peers who
ave similar experiences as at-risk youths, enabling them to
stablish the necessary trust required for any program’s
uccess, is crucial. With an increased emphasis on youth
iolence prevention and intervention in health professional
raining, expanded funding of such programs, collaboration
etween trauma centers and local organizations like Youth
LIVE!, involvement of peers in the design and execution of
rograms and continued scientific evaluation of such pro-
rams, the goal of implementing effective hospital-based peer-
irected youth violence intervention and prevention pro-
rams on a national scale is possible to attain.

In summary, this study showed that our unique hospital-
ased, peer-directed youth violence intervention program
educes the risk of future involvement in the criminal justice
ystem and derives a cost savings of approximately $750,000
o $1.5 million when compared with the incarceration costs of
juvenile for 1 year in the county juvenile detention centers.
onsequently, the need for increased awareness about youth

iolence and available intervention and prevention programs
y health-care providers is critical if we are to adequately con-
ront the problem of youth violence per the Surgeon General’s
arnings. Much larger studies and longer followup times are
eeded to determine the effects of such programs on reinjury
nd death among at-risk youths.
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