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Feasibility and efficacy of a hospital-based violence
intervention program on reducing repeat violent injury
in youth: a randomized control trial

Carolyn E. Snider, MD, MPH*; Depeng Jiang, PhD'; Sarvesh Logsetty, MD';
Wanda Chernomas, RN, PhD*; Elaine Mordoch, RN, PhD*; Carla Cochrane, BA, BSW§;
Jamil Mahmood, BAT; Heather Woodward, RSW?; Terry P. Klassen, MD, MSc"

CLINICIAN’S CAPSULE

What is known about the topic?

A small number of randomized controlled trials (RCTs)
have been conducted involving emergency department
(ED)-based violence intervention programs, but multiple
methodological issues have been identified.

What did this study ask?

Is it feasible to complete an RCT on an ED-based violence
intervention program, and what is the efficacy of this
program?

What did this study find?

This study demonstrated the feasibility and safety ofan RCT
and a large magnitude of benefit for the EDVIP program.
Why does this study matter to clinicians?

ED-based interventions addressing the issues associated
with violence may result in reduced repeat violent injury
among youth.

ABSTRACT

Objectives: To determine feasibility and efficacy of an Emer-
gency Department Violence Intervention Program (EDVIP) to
reduce violence related injuries in youth.

Methods: One hundred and thirty youth aged 14-24 present-
ing to an emergency with violence related injury were rando-
mized in parallel to receive EDVIP for 1 year (n=65) or a
waitlist control (n=65). The primary outcome was to deter-
mine feasibility. Secondary outcomes are incidence, number/
severity of repeat violence related injury, justice and education
systems interactions, substance misuse and mental health
presentations, and ED length of stay (LOS).

Results: This study established feasibility in recruitment, out-
comes collection and safety. Fidelity and adherence measures

required optimization during the study. Efficacy analysis of
EDVIP vs. the control group demonstrates an absolute
decrease of 10.4% in repeat violence related injury (13.7% vs.
24.1%) (p =0.15), reduction in new interactions in the justice
system (OR =0.36 (0.07-1.77)), improved engagement in edu-
cation (11.8% EDVIP vs. 7.6% control, p=0.42) and no change
in repeat visits for substance or mental health. LOS decreased
by 59.5 min (p=0.21).

Conclusions: This program is feasible for ED implementation
and for completion of a future RCT to measure effectiveness.

RESUME

Objectif: L'étude visait a déterminer la faisabilité et |'effica-
cité d'un programme d’intervention contre la violence,
mené au service des urgences (SU), dans le but de réduire
le nombre de lésions causées par des gestes de violence
chez les jeunes.

Méthode: Au total, 130 jeunes &gés de 14 a 24 ans, ayant con-
sulté au SU pour des lésions causées par des gestes de vio-
lence ont été inscrits au hasard et en paralléle soit au
programme d’intervention pour une durée de 1 an (n=65),
soit sur une liste d’attente témoin (n=65). Le principal critére
d'évaluation visait a déterminer la faisabilité du programme,
et les criteres d’évaluation secondaires comprenaient l'inci-
dence et la gravité des lésions causées par des gestes répétés
de violence, de méme que leur nombre, les interactions avec
les systemes de justice et d'éducation, I'abus d’alcool et de
drogues ou des troubles de santé mentale ainsi que la durée
du séjour (DS) au SU.

Résultats: L'étude a permis d’établir lafaisabilité du recrutement
de participants et de la collecte de données sur les résultats ainsi
que l'innocuité de I'essai. Les mesures de fidélité et de respect
ont d{ étre optimisées en cours d'étude. L'analyse de I'efficacité
du programme a révélé, par rapport a celle de la liste t¢émoin, une
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réduction absolue de 10,4% du nombre de Iésions causées par
des gestes répétés de violence (13,7% contre [c.]. 24,1%) (p=
0,15), une diminution du nombre de nouvelles interactions
avec le systeme de justice (risque relatif approché =0,36 [0,07-
1,771), une scolarisation accrue (11,8% pour le programme
c. 7,6% pour la liste témoin; p=0,42), mais une absence de
changement quant au nombre de reconsultations motivées par

I'usage d'alcool ou de drogues ou par destroubles de santé men-
tale. La DS a diminué de 59,5 min (p=0,21).

Conclusion: L'étude a confirmé la faisabilité de la mise en ceuvre
du programme au SU ainsi que la réalisation d'un futur essai
comparatif, a répartition aléatoire visant a en mesurer |'efficacité.

Keywords: Adolescent medicine, pediatrics, trauma

INTRODUCTION

Violence perpetrated by another person in a non-
familial, non-intimate relationship is the most common
injury type for youth (aged 12-24) to visit an emergency
department (ED) and the leading cause of hospitaliza-
tion among males aged 15 to 24 years."” Between 2012
and 2016 in Canada, 21% of homicide victims and
37% of those accused were youth.” For every youth
homicide, there are 16 admissions to the hospital for
violence-related injuries and 116 ED visits.* Violence-
related injury is costly; in 2010, Canada spent $1.14
billion on violence-related injury ($541 million direct,
$602 million indirect).” Beyond the millions of dollars
spent, huge emotional cost to individuals, their family,
communities, and society occur. Injury is described
as a chronic, recurring disease.” In Winnipeg, MB,
20% of youth with a violence-related injury returned
to the same ED within 12 months with a repeat
violence-related injury.” The current standard of care
is to treat the physical injury and discharge them from
the ED without counselling.

The ED is an ideal setting to link an injured youth to a
mentor as they are in a reflective and receptive state of
mind.® Hospital-based violence intervention programs
are considered best practice; however, given their cost
and insufficient evidence from large controlled trials,
uncertainty exists. If this model is not efficacious, then
public money should be spent elsewhere to decrease
the burden of violence. The primary objective of this
study was to determine the feasibility and safety of per-
forming a large randomized control trial (RCT) to test
the effectiveness of an ED violence intervention pro-
gram (EDVIP) that connects an injured youth at the
time of injury with a support worker to reduce repeat
violence-related injury. The secondary objectives were
to determine the efficacy and effectiveness of EDVIP
on repeat violence-related injury, justice, and education
systems interactions and the impact on ED length of
stay (LOS) to optimize the intervention.
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METHODS
Study design and timeline

The study was a pilot RCT with recruitment from
November 2013 to November 2014. Participants were
identified using an automated email based on criteria
entered into the ED Information System (EDIS) at tri-
age and then screened and recruited by a research
assistant from 08:00 to 24:00 or the overnight support
worker. The RA then logged onto a central randomiza-
tion website (randomize.net), and randomization with
block sizes of four and six occurred. Participants rando-
mized to the control group were offered the intervention
one year after enrolment. While allocation was
unblinded to those delivering the intervention, all
research personnel later involved in collecting outcomes
were blinded to allocation. Collection of outcomes
occurred in 2016, with justice data becoming available
in 2018. This study was approved by the University of
Manitoba Health Research Ethics Board.

Study setting

The study setting was an inner-city academic ED in
Winnipeg, MB.

Population

Inclusion criteria are youth (aged 14-24) presenting to
the ED with a violence-related injury. Exclusions include
if the youth was unable to consent because of language or
pre-existing severe cognitive deficits; transfer >1 hour
from hospital; and presentation due to intimate partner
violence, sexual assault, child maltreatment, or self-harm.

Intervention

The EDVIP intervention is a wraparound care program
that uses the Circe of Courage strengths-based
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Indigenous framework.” The program, delivered by sup-
port workers who have lived experience with violence,
was founded on an integrated knowledge translation
approach with diverse community members, youth pre-
viously affected by violence, clinicians, and researchers.
The development, protocol, and intervention are
described in previous manuscripts.'*!!

Support workers are notified about a potential partici-
pant when they are registered in the ED. As soon as the
youth is able to participate, the support worker supports
the youth and, if present, their family while the patientis
still in the ED or hospital. Youth are asked to identify
factors that put them at risk for violence (e.g., unsafe
housing, addictions, and mental health). Discussions of
protective factors such as education, employment, and
cultural programs occur. Within the first 72 hours after
discharge, the youth visits the EDVIP office to meet
with the support worker and social worker to complete
formal assessments assessing future violence risk and to
set goals. Support workers are available to youth 24/7
for the following year by phone, text, and in person. Ini-
tially, they met with the youth several times weekly and,
then, slowly taper down to a few times monthly by the
end of the year. Support workers worked closely with
community partners linking youth with organizations
that could help them reach their goals.

Primary outcome measures

Feasibility was determined by measuring recruitment,
fidelity, adherence, and safety. An objective for recruit-
ment was set to determine the duration required for a
large effectiveness trial. Data on numbers screened, eli-
gible, and consenting were gathered. To assess fidelity,
initially, a common number of goal contacts was devel-
oped a priori to start the intervention; however, it became
clear that the youth required different care levels based
on their risk that fluctuates, and the fidelity plan was
adapted during the study. Eventually, the Violence
Risk Scale was used to determine low, medium, or high
risk for violence and an associated goal for number of
contacts determined with a fidelity measure being achieve-
ment of 85% of these contacts.'? Participant adherence
refers to both the receipt of the intervention and enacting
on the intervention (e.g., accessing resources). The
initially planned inventory, designed to measure the
strength of the bond between the support worker and
participant and the agreement on tasks and goals set,
was poorly understood by the youth."> Adherence
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outcome was revised to collect data on youth actions
related to their goals. Gang-involved youth are at high
risk of retaliatory violence. It was essential to ensure par-
ticipants not experience increased harm as part of the
intervention. A mid-study review and all serious adverse
events were reviewed with the Data and Safety Monitor-

ing Board (DSMB).
secondary outcome meastures

Repeat violence-related injury, visits for substance use,
and mental health were measured using a combination
of administrative data and chart review. A list of all visits
by each participant to any of the seven Winnipeg EDs in
one year post-enrolment into the study was provided by
the Winnipeg Health Region based on provincial health
information numbers (PHIN). Subsequently, a chart
review using a standard chart abstraction form was per-
formed by trained nurse (RN) chart abstractors to deter-
mine the nature of the visit. Data from the EDIS were
used to determine the LOS of the initial visit. Given
the concerning wait times and focus on improving
patient flow in Canadian EDs, it was important to under-
stand this program’s impact. Mean times are reported.

Changes in interactions with the justice system were
determined by linking the participant’s PHIN to the
Prosecutions Information and Scheduling System at the
Manitoba Centre for Health Policy (MCHP). The
umber of charges laid in the year prior to the index injury
and in the year post-index injury was collected for each
group and, then, compared and reported as an odds
ratio (OR). Individual PHINSs were linked to the Enroli-
ment, Marks, and Assessments database at MCHP. A binary
measurement of “actively enrolled in school” or “already
completed grade 12” was determined for the year prior
to injury and the year after injury. Positive engagement
was defined as new enrolment in the year post-injury.
Absolute differences are reported.

Given the importance of understanding whether the
program helped the participants, an efficacy analysis
occurred. Participants were considered to have partici-
pated in EDVIP if they met with their support worker
atany time beyond the initial meeting. Effectiveness ana-
lysis occurred according to randomization.

Data analyses

The analyses were carried out using SAS 9.4 (SAS Insti-
tute, Cary, NC). All p values were two tailed, and a
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p value of <0.05 was regarded as significant. For most
continuous variables, mean and standard deviation
were summarized by group (intervention and waitlist).
Canadian Triage and Acuity Scale (CTAS) were not nor-
mally distributed and, therefore, summarized in the
descriptive analyses using the median and range. Cat-
egorical variables and ordinal variables were summarized
using number (percent) in various categories. For con-
tinuous variables with a normal distribution (e.g., age),
mean and standard deviation are presented, and an inde-
pendent #-test was used to compare two groups; if not
normally distributed, variables are summarized using
median and range, and the Mann-Whitney U test
used. Categorical variables are summarized using the
number (percent) in various categories, a chi-square or
Fisher’s exact test was used, as appropriate. For count
outcomes, a generalized linear model with Poisson distri-
bution was used to examine the group differences. A gen-
eralized linear mixed model with binomial distribution
was conducted to examine the group difference in changes
from one year before admission to one year after.

Sample size

The sample size was based on how many youths could be
recruited to the study within one year.

RESULTS

In one year, 3,067 email alerts were received, and 92%
were screened for eligibility. Of those, 451 (16%) were
deemed eligible; 162 (36%) consented to a cohort
study, but only 133 (82%) of those consented to future
randomization into studies. Sixty-eight participants
were randomized into EDVIP, and 65 were randomized
to the waitlist control. Three of those randomized to
EDVIP withdrew their consent while in the ED; there-
fore, only 65 youth are compared in the analysis.
(Figure 1) There were no differences in baseline demo-
graphics between the two groups (Table 1).

Fifty-seven youth (88%) enrolled in the intervention
attended their first follow-up appointment. There was
one formal withdrawal after this initial meeting, and 5
(9%) youth did not participate after their initial meeting
despite three or more attempts to contact them within
the first month.

Further, 74% of participating youth were actively
engaged (weekly contact) at six months and 57% at one
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year. All adverse events were reviewed with the DSMB.
No deaths occurred during the study. The stopping
rule of a significant (p<0.05) increase in repeat
violence-related injury was not met mid-study.

For the efficacy analysis, 51 youth were assumed to be
participants, and 82 youth were assumed to be in the
waitlist control group. While not powered to show a dif-
ference, an efficacy analysis of pilot RCT data demon-
strated a large magnitude of benefit with EDVIP on:
any repeat violence-related injury, number of repeat
violence-related injury, education involvement, and just-
ice involvement (Table 2). There was an absolute
decrease of 10.4% in violence-related injury (relative
decrease of 43.2%, p=0.15). There was a decrease in
the number of repeat violence-related injury between
the group (EDVIP 1.14+0.38 v. control 1.95+1.99,
p=0.11). Of those who did have a repeat violence-related
injury, injuries to those involved in EDVIP occurred
sooner 194.9+106.3 days vs. Control 309.4+103.9
days (p-value =0.02). Of those with a repeat violence-
related injury, those in EDVIP were less likely to be
injured by a weapon (28.6% v. 47.4%, respectively; p =
0.39). There was no difference in post-enrolment visits
for substance use (p=0.76) and mental health
(p = 0.84). Further, 11.8% of EDVIP youth v. 7.6% of
control (difference of 4.2%, p = 0.42) demonstrated posi-
tive education enrolment or graduation in the efficacy
analysis. Youth enrolled in EDVIP stayed, on average,
59.5 minutes (15%) less (p=0.21) than those not
enrolled in EDVIP. If controlled for previous justice
involvement, the efficacy analysis demonstrated an OR
0f 0.36 (0.07-1.77) for those enrolled in the EDVIP pro-
gram (Table 3). There was no direction of benefit or
harm for EDVIP if analyzed by randomization group.

DISCUSSION
Interpretation of findings

This pilot study demonstrated the feasibility of imple-
menting the EDVIP, a future effectiveness study, and
potential efficacy. No safety concerns were demon-
strated by the data or highlighted. Efficacy demonstrated
a non-statistically significant but strong magnitude of
benefit on any repeat violence-related injury, number
of repeat violence-related injury, education, and justice
involvement. There was no direction of benefit or
harm when using an effectiveness analysis. Those
enrolled in the EDVIP program had a trend toward
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( 3067 email alerts ]

v
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N=68 N=65
2nd consent process:
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withdrew consent.
L L
Intervention = 65 (per Control = 65

randomization)

(per randomization)

Intervention = 51 (per
protocol)

Figure 1. Study flow.

earlier visits for repeat violence-related injury. This may
indicate increased risk early in the program or increased
comfort presenting to the ED. These data indicate that
the protocol likely works and highlight future consider-
ation of the difference between youth who drop out and
those who stay and how the EDVIP intervention could
better engage youth in the initial days post-injury. The
lack of difference in post-enrolment visits associated
with substance misuse and mental health are likely
related to systemic issues that provide opportunity for
direct entry through the ED to a detoxification program.
This changed part way through the study, and the sup-
port workers regularly used this route to access addic-
tions care. A new mental health centre associated with
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Control = 79 (per
protocol)

the ED opened during the study, and EDVIP youth com-
monly used this centre. With pressure on EDs to reduce
wait times, it is positive to see that implementing a support
worker model did not extend the LOS. A decrease in aver-
age LOS of 59.5 minutes (p=0.21) demonstrated the
potential benefit of using laypersons in a busy ED.
EDVIP support workers ensure youth would have safe
shelter on discharge, appropriate clothing, and food and
likely helped to expedite discharge from the ED.

Comparison with previous studies

This study is one of a small number of RCT's examining
the effect of hospital-based violence intervention
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Table 1. Baseline demographics and index visit characteristics

EDVIP (B) Control (A)
(n=65) (n=65) p value

Age, mean + SD (95% Cl) 20.1 +£3.01 (19.4-20.8) 20.0 £2.96 (19.2-20.7) 0.79
Male gender, n (%) 39 (60%) 39 (60%) 1.00
Enrolled in education or completed grade 12 on date of injury 30 (46.1) 37 (56.9) 0.22
CTAS, n (%) 0.79

1 (most severe) 5 (7.8%) 3 (4.6%)

2 11 (17.2%) 10 (15.4%)

3 17 (26.6%) 23 (35.4%)

4 28 (43.7%) 27 (41.5%)

5 (least severe) 3(4.7%) 2 (3.1%)
Median CTAS, (IQR, range) 3(1.5, 1-5) 3 (1, 1-5) 0.72
Admission to hospital, n (%)
Site of enrolment, n (%) 0.81

HSC-Adult 55 (84.62%) 54 (83.08%)

HSC-Children 10 (15.38%) 11 (16.92%)
Transport mode, n (%) 0.79

Walk-in 40 (64.52%) 38 (60.32%)

EMS 21 (33.87%) 23 (36.51%)

From other hospital 1(1.61%) 2 (3.17%)
Police at bedside, n (%) 10 (16.39%) 10 (15.63%) 0.91
Weapon used in assault, n (%) 0.55

Yes 24 (38.1%) 27 (43.55%)

No 33 (52.38%) 32 (51.61%)
Substance misuse noted in chart, n (%) 0.92

Yes 27 (42.86%) 28 (43.75%)

Cl = confidence interval; CTAS = Canadian Triage and Acuity Scale; EDVIP = emergency department violence intervention program; EMS = emergency medical services; HSC = Health
Sciences Centre; IQR = interquartile range; SD = standard deviation.
*If rows do not equal 100%, this is because of missing data.

Table 2. Efficacy analysis

EDVIP Control
(n=51) (n=79) p value
Any repeat violence-related injury, n (%) 7 (13.7%) 19 (24.1%) 0.15
Average number of repeat violence-related injury, mean + SD (95% CI)* 1.14+£0.38 1.95+1.99 0.11
(0.79-1.49) (0.99-2.90)
Average days to first repeat violence-related injury, mean + SD (95% CI)* 194.9+106.3 309.4 +103.9 0.02
(96.5-293.2) (259.3-359.5)
Median CTAS of repeat violence-related injury (IQR, range)* 3(2,2) 3(1,2.5) 0.67
Any post-enrolment substance use visit 8(15.7%) 14 (17.7%) 0.76
Any post-enrolment mental health visit 4 (7.8%) 7 (8.9%) 0.84
Education
Positive educational enrolment status (any new enrolment or graduated 6(11.8) 6 (7.6) 0.42
when not previously enrolled)
Death, n (%) 0 0
LOS in ED if discharged, mean + SD (95% Cl), in minutes 340.2 £213.9 399.8+267.4 0.21
(280.7-399.8) (327.5-472)

Cl = confidence interval; CTAS = Canadian Triage and Acuity Scale; EDVIP = emergency department violence intervention program; ED = emergency department; IQR = interquartile range;

LOS = length of stay; SD = standard deviation.
*Only among those with repeat violence-related injury.
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Table 3. Comparison for justice data (efficacy): Changes from one year before to one year after the index date

EDVIP (N=51)
Difference p value
Any criminal charges 1.00 (0.31-3.27) 0.99

EDVIP = emergency department violence intervention program.

programs. Previous studies showed variable benefit but
were limited by sample size, recollection bias for self-
reported follow-up, selection bias for high risk repeat
injuries, and high loss of follow-up.'*"” The previous
studies and this study determined the effect of a hospital-
based violence intervention program on youth injured by
violence on repeat violence-related injury; however, the
ages, intervention design, duration of program, and out-
come measures differed in all cases.

Strengths and limitations

Given the high loss of follow-up in self-reported out-
comes in previous studies, our study demonstrates the
benefit of administrative data to follow patients allowing
for near 100% follow-up within a wide geographic loca-
tion. It is a limitation that the pilot study allowed for
slight variations in protocol as the EDVIP team learned
how to implement and evaluate the intervention. How-
ever, this would allow for improved measurements in a
large effectiveness trial. Given only 36% of the eligible
youth consented to a cohort study and only 82% of
those consented to randomization, selection bias might
exist. By its nature, the intervention required participants
to be ready for making changes in their lives. While ran-
domization results in this selection bias being decreased,
any conclusions should be limited to those who are moti-
vated to change. Attrition bias is evident in any efficacy ana-
lysis. Given the lack of benefit in the intention-to-treat
analysis, it is important to optimize the intervention to
ensure decreased attrition in future trials. Participants
were recruited from an inner-city trauma centre in a mid-
sized Canadian city and may not be generalizable to all loca-
tions; however, demographics and repeat violence-related
injury rates in the control group are consistent with inter-
national estimates.

Clinical implications

This study demonstrates feasibility and safety and is one
among only a few RCTs to report the efficacy of a
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Control (N=79) EDVIP v. control
Change p value OR p value
2.74 (0.96-7.84) 0.06 0.36 (0.07-1.77) 0.21

hospital-based violence intervention program for youth
on reducing injury recidivism. While not powered to dem-
onstrate a difference, the study demonstrated that those
who stayed in the program and participated >1 month
had a decrease in incidence and number of repeat
violence-related injury. This efficacy result has been of
great interest to many policy makers locally, nationally,
and, indeed, internationally. In fact, the positive directional
benefit resulted in a loss of equipoise here in Winnipeg and
resulted in the program being fully funded by the govern-
ment (albeit currently on hold because of funding cuts).

Research implications

Behavioural RCTS in EDs are rare. This study demon-
strated the feasibility and safety of conducting an RCT in
a typically hard to reach population. The authors feel that
afull RCT would, of course, be appropriate methodologic-
ally; however, this has become difficult in an environment
in which equipoise was lost in both the community and,
frankly, the front-line workers based on efficacy results.

CONCLUSIONS

The study demonstrated great promise for EDVIP pro-
grams. Future studies will better determine its effective-
ness for this population.
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