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Abstract The long-term consequences of exposure to

firearm injury—including suicide, assault, and mass

shootings—on children’s mental and physical health is

unknown. Using PRISMA-ScR guidelines, we conducted a

scoping review of four databases (PubMed, Scopus, Psy-

chINFO, and CJ abstract) between January 1, 1985 and

April 2, 2018 for articles describing long-term outcomes of

child or adolescent firearm injury exposure (n = 3582).

Among included studies (n = 31), most used retrospective

cohorts or cross-sectional studies to describe the correla-

tion between firearm injury and post-traumatic stress. A

disproportionate number of studies examined the effect of

mass shootings, although few of these studies were con-

ducted in the United States and none described the impact

of social media. Despite methodologic limitations, youth

firearm injury exposure is clearly linked to high rates of

post-traumatic stress symptoms and high rates of future

injury. Evidence is lacking on best practices for prevention

of mental health and behavioral sequelae among youth

exposed to firearm injury. Future research should use rig-

orous methods to identify prevalence, correlates, and

intervention strategies for these at-risk youth.

Keywords Firearm � Suicide � Mass shooting � Accidental
injury � Community violence � Post-traumatic stress

Introduction

Firearm related deaths are the second leading cause of

injury-related death in United States children and adoles-

cents (Cunningham, Walton, & Carter, 2018) and a major

global health burden (Naghavi et al., 2018). Most child-

hood firearm deaths result from suicide (38%) and homi-

cide (53%); most non-fatal childhood firearm injuries, in

contradiction, are due to assault or unintentional causes

(Fowler et al., 2017; Srinivasan, Mannix, & Lee, 2014). An

increasing number of children and adolescents (hereafter

referred to as ‘‘youth’’ and referring to the age range of

0–17) are exposed to others’ injuries by firearms, with
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recent studies reporting that 5% of youth have directly

witnessed a shooting in the past year (Finkelhor et al.,

2015) and suggesting an increasing prevalence of mass

shootings (Rand Corporation, 2018). The number of

American youth who have access to firearms may also have

increased in recent years (Karp, 2018; Levine & McKnight,

2017).

Youth injury by, or exposure to others’ injury by, fire-

arms likely has multiple long-term behavioral and physical

health consequences, ranging from post-traumatic stress, to

substance use, to recurrent injury. Violent injuries, in

general, are associated with higher rates of post-injury

mental health symptoms and recurrent injury compared

with non-violent injury (Cunningham et al., 2015; Fowler

et al., 2009; Santiago et al., 2013; Shih et al., 2010).

Exposure to violence (e.g., seeing high rates of violence in

one’s community; parental domestic violence) is also

associated with multiple negative long-term consequences

(Bair-Merritt, Blackstone, & Feudtner, 2006), including

epigenetic changes (Jovanovic et al., 2017). However,

firearm injury exposure of all types—including uninten-

tional (‘‘accidental’’) injury, suicide, homicide or assault

injuries, and mass shootings—may be qualitatively differ-

ent from that of other types of violent injury, in that it is

more likely to be life-threatening or lethal, may be asso-

ciated with higher risk of future injury, and may threaten

youths beliefs about the safety of their environment

(Fowler et al., 2009). They may also contribute to adverse

childhood experiences, a known It is also likely that the

effects of firearm injury exposure on youth differ from

those on adults, given developmental and biological dif-

ferences (Benson & Elder Jr, 2011).

For instance, data from studies with adults suggests that

a prior firearm injury significantly increases risk of future

injury of all types, but particularly increases the risk of

future firearm injury (Rowhani-Rahbar et al., 2015). A

youth’s exposure to firearm injury in one’s community

(regardless of the type) may engender greater fear and

sense of danger than exposure to other types of violence

(Netburn, 2018). Risk and protective factors for negative

consequences (such as substance use, anxiety, and recur-

rent injury) may differ for firearm injury; for instance, in

young adults, certain genetic variants correlate with risk of

post-traumatic stress after exposure to a mass shooting

(Mercer et al., 2012). Finally, simply identifying the con-

sequences of firearm injury is insufficient; it is also

important to understand how best to prevent these negative

consequences from developing. Others have examined

effect of interventions directed toward youth with all types

of assault injury (Cheng et al., 2008; Walton et al., 2010),

or towards adults with other types of injuries (Heinze et al.,

2016). The effects of such interventions on firearm injury-

exposed youth are largely unknown. Additionally, the

effect of youth firearm injury exposure on their parents—

and how best to engage parents to reduce long-term

sequelae among youth—is, to our knowledge, unknown.

This gap is particularly important given that parental PTSD

is associated with worse childhood outcomes, and familial

interventions have the potential to increase youth resilience

in the face of firearm injury (Samuelson et al., 2017; Wise

& Delahanty, 2017).

The Institute of Medicine developed a research agenda

for firearm injury prevention after the mass shooting at

Sandy Hook Elementary School in 2012 (Council, 2013),

and similar agendas have been developed by other pro-

fessional bodies (Ranney et al., 2017; Talley et al., 2018).

Notable elements of these reports are the lack of evidence

regarding long-term sequelae of firearm injuries and

appropriate prevention thereof, as well as the lack of

specific focus on youth firearm injury. To address the

perceived lack of data on the behavioral and physical

sequelae of firearm injury, and the prevention thereof, in

youth, we conducted a scoping review of the literature. For

the purpose of this review, we defined ‘‘long-term’’

sequelae of injury as those occurring 1 + month after

injury (in concordance with definitions of post-traumatic

stress disorder). The objective of this review, as recom-

mended by established frameworks (Arksey & O’Malley,

2005), is to provide a summary of the existing literature

within this area and identify gaps in the literature to set a

research agenda moving forward.

Methods

Database searches

Using PRISMA-ScR guidelines, we conducted a scoping

review of four databases (PubMed, Scopus, PsychINFO,

and CJ abstract) for English-language original research

articles published between January 1, 1985 and May 25,

2018 that described longitudinal outcomes of child or

adolescent firearm injury exposure, or the prevention

thereof. The initial search was created in PubMed; searches

in other databases were translations of that search (see

‘‘Appendix’’ for exemplar search strategy in PubMed). To

enhance the scope of the search, researchers also reviewed

reference lists of included articles, and forward citations of

included articles were searched in Scopus. Dates of search

and eligibility criteria were determined through consensus

among our workgroup, which was part of the larger Fire-

arm-safety Among Children and Teens (FACTS) Consor-

tium (an NIH-funded consortium which aims to define new

directions for youth firearm injury prevention research).
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Eligibility criteria

Inclusion criteria included original scientific articles

focusing on either youth (age 0–17) or their parents that

described consequences rather than precedents of firearm

injury. We defined firearm injury ‘‘exposure’’ as personal

injury or exposure to injury of another person by a firearm

(including witnessing it or being in the same community);

if a manuscript included populations with other types of

injuries, we required that at least 1/3 of the population had

a firearm-related injury. We defined a ‘‘focus on youth or

their parents’’ as having at least 1/3 of the study population

as youth age B 17 years old. Exemplars of potential out-

comes of firearm injury included medical, psycho-social,

behavioral, injury-related, and criminal justice conse-

quences, on either an individual or community level, fol-

lowing fatal or non-fatal youth firearm injury or exposure

to such firearm injury. Exemplars of secondary prevention

of firearm injury included any interventions to reduce risk

of poor behavioral or physical health outcomes among

youth after a firearm injury or exposure to such injury. We

included articles from outside of the United States. We

excluded non-English-language articles, studies describing

patterns of injury as a primary outcome, policy studies,

opinion pieces, review articles (although these were

reviewed for references), studies describing airsoft guns or

BB guns, and studies focusing on consequences of war

given that firearm injury occurring within the war context

reflects a broader societal conflict and is often associated

with other traumas.

Article selection

All titles and abstracts were reviewed, independently and

blindly, by at least two independent reviewers using the

web-based program Rayyan (Ouzzani et al., 2016). The

first 100 articles were reviewed by all authors, and dis-

crepancies were discussed to ensure consensus. After the

group achieved consensus, all further articles were

reviewed, independently and blindly, by two independent

reviewers (RK and KB). During the title and abstract

screening, the independent reviewers erred on inclusion.

Conflicting decisions among reviewers were discussed by

the full team until consensus was reached. Full text articles

were then independently reviewed for inclusion by two

reviewers (various permutations of RK, KB, RB, and MR),

with discrepancies again resolved through consensus dis-

cussion.

Data extraction and quality ratings

A standard data abstraction form was created and refined

by the authorship group using one agreed-upon full text

article. This abstraction form captured the following data

fields: country in which study was conducted, type of

firearm injury studied, design, population, sample size,

primary and secondary outcomes, main findings, and lim-

itations. In keeping with other literature (Ranney et al.,

2017), the independent variable of firearm injury was

divided into the following types: peer and partner violence

(i.e., homicide, non-fatal assault injury); suicide; mass

shootings; unintentional injury; and other or multiple types

of firearm injury. For each full-text review, data was

abstracted into the form by one reviewer, and then verified

by a second. Included studies were assessed for method-

ological quality using the ‘‘Risk of Bias’’ tools, as recom-

mended by the Cochrane Collaborative (Higgins et al.,

2016; Sterne et al., 2016). Given the heterogeneity of

findings, qualitative summaries were made of all data.

Results

Search strategy identified a total of 3582 articles (Fig. 1).

After removal of duplicates, 2246 files were reviewed by

title and abstract for potential inclusion. Of these, 59

abstracts were retained for full text review and forward

citation searches. Twelve additional articles were included

based on forward citations. After full text review, a total of

31 articles met full eligibility criteria and were included in

the final sample for the scoping review.

The included manuscripts were categorized according to

the type of youth firearm injury exposure: peer and partner

violence (‘‘assault’’ or ‘‘community violence’’) (16%,

n = 5), suicide or suicide attempts (10%, n = 3), mass

shooting (45%, n = 14), unintentional injury (3%, n = 1)

and studies that included multiple types of firearm injury

(26%, n = 8). Two-thirds of manuscripts (n = 21) descri-

bed the behavioral health sequelae of firearm violence,

with the majority of focusing on post-traumatic stress

symptoms. Sixteen percent (n = 5) of the included manu-

scripts described physical health sequelae of firearm injury

(e.g., headaches), and 32% (n = 10) described patterns of

recurrent injury (‘‘recidivism’’) following youth firearm

injury. Only one article described outcomes of a secondary

prevention intervention for firearm injury-exposed youth.

All of the community firearm injury and suicide firearm

injury-related articles, and all but one of the mixed or other

types of firearm injury articles, used data from the U.S.

Other articles originated from Norway (n = 6, all describ-

ing outcomes of the same mass shooting event), Sweden

(n = 2), and Finland (n = 3). Table 1 summarizes the

characteristics of the reviewed study including type of

firearm exposure, country of origin, and type of sequelae

studied. Table 2 provides further details for each individual
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study including study design, outcome measures, relevant

findings, and quality assessment.

Below, we describe qualitative conclusions from this

scoping review about long-term behavioral and physical

sequelae of youth firearm injury, and the prevention of such

consequences, divided by the type of firearm violence

exposure. We also comment on particular methodologic

strengths and weaknesses of the reviewed literature.

Peer and partner violence

Seven manuscripts included in this scoping review

described the longitudinal consequences of peer or partner

firearm injury among youth who presented to a hospital for

care of this injury. The majority (n = 4) of these manu-

scripts were prospective or retrospective cohort studies

examining rates and/or predictors of future injury follow-

ing an initial firearm injury event. In all of these manu-

scripts, children and adolescents with an index firearm-

related injury were significantly more likely to experience a

subsequent injury compared to those who presented with

other types of violent injury, or compared to those who

presented to the hospital for other reasons (Carter et al.,

2015; Chong, Lee, & Victorino, 2015; Davis et al., 2013;

Tellez et al., 1995). However, many of these studies were

limited by multiple potential biases in study design (in-

cluding convenience samples, potential missed outcomes,

and unmeasured confounders). The Carter et al. (2015)

study was notable for systematic recruitment strategies, a

well-designed comparison group, high follow-up rates, and

standardized assessment methodologies.

A single study reported the outcomes of an intervention

directed at hospitalized gunshot wound patients (mean age

17.8 years) (Chong et al., 2015). This study examined

frequency of recurrent hospitalization for a violent injury

among youth enrolled in a hospital-based violence inter-

vention program (HVIP) after a violent firearm injury,

compared to youth receiving usual care after a violent

firearm injury. They found no significant intervention

effects. Conclusions were limited by the fact that patient

enrollment was non-randomized (with multiple potential

biases in assignment to one intervention group versus the

other) and due to limitations in follow-up and outcome

assessment.

No manuscripts described longitudinal consequences or

secondary prevention of adolescent firearm injury expo-

sures related to dating violence or family violence.

Duplicate records removed
n=1128

Full-text articles assessed for eligibility
n=71 

Records identified through database 
searching
n= 3582

PubMed = 2454
Scopus = 864

PsychInfo = 253
Criminal Justice = 11

Records screened
n=2466 

Records excluded
n=2395 

References included in the scoping review
n=31 

Articles identified through other 
sources
n=12

Full-text articles excluded
N = 38

Reviews (n = 3)
Wrong age (n = 12) 

Ineligible outcome (n = 25) 
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Fig. 1 Flow diagram of article

selection for scoping review
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Suicide and self-harm

Of the three manuscripts in this scoping review that

described consequences of firearm suicide, one examined

the prevalence of repeat self-injury or suicide following an

initial presentation for self-harm with a firearm. Olfson

et al. (2018) used a large, nationally representative cohort

of adolescents insured by Medicaid who presented to the

hospital with a self-harm injury and survived the initial

injury. Among this sample, adolescents who were seen for

self-injury using firearms were significantly more likely to

die from suicide within a year compared to adolescents

who presented with other forms of self harm (hazard ratio

33.45, 95% CI 13.31–84.06) (Olfson et al., 2018). The

other 2 manuscripts described the longitudinal conse-

quences of a peer firearm suicide; both reported that ado-

lescents exposed to peer firearm suicide (either through

directly witnessing it, or through community affiliation or

peer network affiliation with the decedent) had higher

subsequent rates of depression, anxiety, PTSD, and suicidal

thoughts (Brent et al., 1993a, b). These studies, however,

were limited by small number and by the nature of the

case–control design.

Mass shooting

Of the 14 manuscripts in this scoping review that examined

the sequalae of mass shooting events, the majority (64%)

were studies conducted outside the U.S. Of the 5 studies

conducted within the US, all data collection was prior to

Table 1 Overview

Type of firearm exposure First author (Year) Country Type of outcome

Mental health Injury recidivism Physical health Other

Peer/partner violence Carter et al. (2015) United States 4

Chong (2015) United States 4

Chong (2015) United States 4

Davis (2013) United States 4

Tellez (1995) United States 4

Suicide and self-harm Brent (1993a) United States 4

Brent (1993b) United States 4

Olfson et al. (2018) United States 4

Mass shooting Bugge (2015) Norway 4

Dyb (2014) Norway 4 4

Hafstad (2014) Norway 4

Haravuori (2011) Finland 4

Haravuori et al. (2016) Finland 4

Hawkins et al. (2007) United States 4

Nader (1990) United States 4

Omar (1999) United States 4

Pynoos (1987a, b) United States 4

Schwarz (1991) United States 4

Stene (2015) Norway 4

Stensland (2018) Norway 4

Suomalainen (2011) Finland 4

Thoresen (2016) Norway 4

Unintentional injury Ponzer (1997) Sweden 4 4 4

Unspecified or multiple intent Bergman (1996) Sweden 4 4 4 4

Boynton-Jarrett (2008) United States 4 4

Carter (2017) United States 4

Gibson (2016) United States 4

Gill (2002) United States 4

Hamrin (1998) United States 4

Hamrin (2004) United States 4

Slovak (2001) United States 4
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Table 2 Synthesis of results, according to type of firearm exposure and type of study

First

author

(year)

Population Sample

size

Primary outcome Main findings Limitations/

notable strengths

Peer/partner violence

Retrospective

cohort

Chong

(2015)

Patients treated at trauma center for

injuries due to interpersonal

violence between 2005 and 2010,

median age 20

1890 Recurrent violent injury 62% of sample had firearm injury at

index visit

Patients with firearm-related injuries

at index event had significantly

higher rates of recurrent violent

injury than all other injury

mechanisms (OR 2.28)

Patients from low socioeconomic

status neighborhoods more likely

to have recurrent violent injury

than patients from high

socioeconomic status

neighborhoods (OR 1.48)

Single center;

approximation of

socioeconomic

status; chart review

Davis

(2013)

All patients admitted to a level 1

pediatric trauma center with violent

injury between 1991 and 2010, age

0–19

12,235 Recurrent violent injury Rate of recurrent admission for

injury after an initial penetrating

trauma (firearm injury or

stabbing) was twice that of

patients with an initial blunt

trauma (2.4% vs. 1.2%)

69% of patients with a recurrent

injury who were initially treated

for a firearm injury, were also

injured by a firearm on their next

admission

85% of deaths after a second injury,

were due to firearm injuries.

Recidivist death rates were highest

for initial GSWs (15%), followed

by stab wounds (4%), and motor

vehicle accidents (2.9%)

Single center;

chart review

Tellez

(1995)

Admissions to trauma center for

violent injury from 1991 to 1993,

age\ 25

552 Characteristics of

recidivists, cost of

reinjury

Among patients admitted for violent

injury, 16% had had a previous

violent injury (of whom 28% had

had prior firearm injuries)

Single center;

chart review

Prospective

cohort

(with

random

control

group)

Carter

et al.

(2015)

14-to-24-year-olds with drug use in the

past 6 months presenting to urban

trauma center with assault injury

(n = 349; n = 70 with firearm

injury) matched to 250 controls

(drug-using nonassaulted youth)

599 Subsequent firearm

aggression or

victimization within

24 months of baseline

assessment

In the full sample, 59% of exposure

group reported violent firearm

aggression, victimization, and/or

firearm injury within 2 years after

index ED visit compared to

42.5% in the control group

(59.0% vs 42.5%; relative

risk = 1.39; P\ 0.001). Of those

reporting firearm violence

(n = 252), 96.4% (n = 243)

reported victimization, including

being threatened/shot at with a

firearm (n = 238; 94.4%),

sustaining a firearm injury

requiring ED care (n = 19; 7.5%,

mean ISS = 7.0), or death from a

firearm (n = 2).

Among those who presented with

firearm-related injury at index visit

(n = 70), 82% reported subsequent

firearm violence

Single center (but

extremely high

follow-up)

Sensitivity

analysis

Chong

(2015)

Markov model of outcomes of patients

aged 12 to 20 presenting to urban

trauma center with violent firearm

injury, based on examination of all

patients treated for violent injury

2005–2008

155 One year violent injury

recidivism; cost-

effectiveness

2.5% recidivism rate among injured

patients participating in violence

intervention program compared to

4% recidivism rate among

patients in usual care group (p

0.52)

Incremental cost of

program = $2941/QALY

Non-randomized

convenience

sample; single

center; unreported

follow-up rate

Suicide and self-harm

J Behav Med (2019) 42:724–740 729

123



Table 2 continued

First

author

(year)

Population Sample

size

Primary outcome Main findings Limitations/

notable strengths

Retrospective

cohort

Brent

(1993a)

Close friends and acquaintances of 26

adolescent suicide victims between

1988 and 1991, age-race-gender

matched to controls from

communities without recent

adolescent suicides

146 Depression (K-SADS-E),

PTSD (PTSD-RI),

suicidal ideation and

attempts, in the

7 months following peer

suicide

80% of adolescent suicides were by

firearm

Exposed group was more likely than

controls to have past psychiatric

disorder (63% vs. 35%,

p\ 0.00001)

Exposed were more likely to have

new onset major depression (29%

vs. 4.8%), PTSD (5.5% vs. 0%),

and suicidal thoughts (6.8% vs.

2%) in the 7 months since the

suicide event (p\ 0.01 for all),

but not more likely to attempt

suicide

Low participation rate

(but standardized

interviews)

Brent

(1993b)

28 high school students exposed to a

peer suicide on a bus compared to

28 demographically similar peers

from another community

56 Depression/Anxiety (K-

SADS-E), PTSD (Post

Traumatic Stress

Disorder Reaction

Inventory) assessed

2 months after event

Exposed group had higher rates of

new onset psychiatric disorder

(28% vs. 4%, p = 0.01), anxiety

disorder (18% vs. 0%, p = 0.03)

and PTSD (14% vs. 0%,

p = 0.05)

Effect was moderated by closeness

to both the victim and the event

itself, as well as family history of

suicide and other external stressors

Small sample (but

standardized

interviews)

Olfson

et al.

(2018)

12–24 year olds in Medicaid Analytic

Extract from 2001 to 2007 with

clinical diagnosis of self-harm

32,395 Repeat non-fatal self-harm

or suicide in the year

following index event

Adolescents who presented with

self-injury from firearms were

significantly more likely to die

from suicide within a year

compared to adolescents who

presented with nonviolent self

harm (adjusted HR 33.45, 95% CI

13.31–84.06). No difference in

non-fatal self-harm rates was

observed

Limited to patients

receiving Medicaid;

relies on hospital

billing codes (but

excellent outcome

capture)

730 J Behav Med (2019) 42:724–740

123



Table 2 continued

First

author

(year)

Population Sample

size

Primary outcome Main findings Limitations/

notable strengths

Mass shooting

Qualitative or

cross-

sectional

Hawkins

et al.

(2007)

Students (age 15–17) and parents (age

41–49) from Columbine High

School in 1999

11 Qualitative analysis of

emotional, cognitive,

social responses in the

weeks following the

shooting

The 4 interviewed students and 7

interviewed parents reported both

negative emotions (nervousness,

guilt, irritability) and positive

emotions (strong sense of social

ties, feelings of affection towards

family and friends) emotions.

They overall had negative

reaction to media coverage

Small convenience

sample; non-

standard qualitative

methods

Nader

(1990)

Long-term follow up of the original

sample from Pynoos (1987a, b)

100 Score on the DSM-III

PTSD Reaction Index

14 months following the

sniper attack

Although symptoms decreased

compared to 1-month follow-up,

there continued to be a

relationship between proximity to

the shooting and continuing post

traumatic stress symptoms on the

PTSD Reaction Index

Non-systematic sample

(but validated

assessments)

Omar

(1999)

Students age 15–17 from 2 high

schools in Lexington, KY

412 Emotional responses

10 days following

Columbine shooting

80% of surveyed adolescents felt

‘‘sad’’ about the shooting, 16%

disgusted, 13% outraged, 3%

indifferent

Convenience sample;

non-standardized

assessments

Pynoos

(1987a,

b)

Students (age 5–13) exposed to a

sniper attack on the school

playground

159 Score on the DSM-III

PTSD Reaction Index

1 month following the

sniper attack

Among the 15% of the student body

that was sampled, proximity to

the shooting was strongly related

to acute stress symptoms as

reported on the PTSD Reaction

Index

Moderate to severe PTSD was

reported by 77% of youth who

were on the playground at the time

of the attack, versus 17% of those

who were on vacation

Non-systematic sample

(but validated

assessments)

Schwarz

(1991)

Children and adults exposed to

shooting at an ‘‘upper middle class’’

suburban elementary school

128 PTSD at 8–14 months post-

shooting (DSM III

criteria), using self-

report measures

Among respondents (21% of total

potential sample), 50% of

children met liberal threshold for

PTSD diagnosis, 27% met

moderate threshold, 8% met

conservative threshold

39% of parents met liberal threshold

for PTSD diagnosis, 19% met

moderate threshold, 3% met

conservative threshold

Non-systematic sample

(but validated

assessments)
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Table 2 continued

First

author

(year)

Population Sample

size

Primary outcome Main findings Limitations/

notable strengths

Prospective

cohort

Bugge

(2015)

Survivors of 2011 mass

shooting at youth

summer camp in

Norway

325 Post traumatic stress symptoms

(measured using PTSD-RI)

Among respondents (58% of survivors),

rates of post-traumatic stress symptoms

differed between non-injured (43.8%)

and moderately or severely injured

(62.2%, 60.9% respectively), with

higher levels of symptoms for youth

with higher levels of injury (p\ 0.05

for all)

Non-systematic

sample (but

validated

assessments)

Dyb

(2014)

Survivors of 2011 mass

shooting at youth

summer camp in

Norway

325 Correlation between use of by nationally

deployed mental health services and

mental health symptoms (post-

traumatic stress, depression/anxiety,

and somatic illness)

Among respondents (66% of survivors),

86.9% reported outreach by crisis team;

65.2% reported using the services of a

general practitioner; and 73.1% reported

receiving specialized mental health

services from a psychologist or

psychiatrist

Survivors receiving specialized mental

health services had higher levels of post

traumatic stress symptoms, depression/

anxiety and somatic illness. They

reported lower rates of outreach from the

crisis team

13.7% of survivors reported that they had

received inadequate support

Non-systematic

sample (but

validated

assessments)

Hafstad

(2014)

Survivors of 2011 mass

shooting at youth

summer camp in

Norway

325 Post traumatic stress disorder, measured

using PTSD-RI (DSM IV and V

criteria)

Among those interviewed (66% of

survivors), prevalence of PTSD

6 months following shooting (assessed

using strict criteria) was 11.1% by DSM

IV and 11.7% by DSM 5

Non-systematic

sample (but

validated

assessments)

Haravuori

(2011)

Survivors of 1 school

shooting in Finland

in 2007, compared to

youth from another

high school

231/526 Post traumatic stress symptoms

(measured using Impact of Events

Scale)

Responding survivors (49% of those

exposed) who had been interviewed by

a journalist had higher IES scores than

those not interviewed, or than those not

exposed. Those who watched more

media reported subjectively feeling

worse, but had similar IES scores (after

adjustment for severity of exposure and

demographics)

Youth from the comparison community

with greater media exposure did NOT

have higher IES scores

Non-systematic

sample (but

validated

assessments)

Haravuori

et al.

(2016)

Survivors of 2 school

shootings in Finland

in 2007 and 2008,

mean age 17.6

228 Post Traumatic Stress Disorder (assessed

using K-SADS-PL)

Among respondents (26% of all exposed),

rates of PTSD at 16 months post-

incident ranged from varied by

diagnostic criteria: 22.8% (DSM-IV),

37.3% (ICD-10), 28.9% (three-factor

ICD-11), and 32.5% (two factor ICD-

11)

Non-systematic

sample (but

validated

assessments)

Stene

(2015)

Survivors of 2011 mass

shooting at youth

summer camp in

Norway

285 Health services utilization and mental

health symptoms

Among respondents (57.3% of survivors),

higher levels of mental distress and

higher levels of somatic symptoms at

4 months post-shooting were associated

with mental health utilization at

14 months after the attack

Non-systematic

sample (but

validated

assessments)
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Table 2 continued

First

author

(year)

Population Sample

size

Primary outcome Main findings Limitations/

notable strengths

Stensland

(2018)

Survivors of 2011 mass shooting

at youth summer camp in

Norway, matched to controls

from population based

Young-HUNT3 study

1917 Recurrent migraine and tension-

type headache

Survivors who responded to the

interview (59% of all survivors)

had a significantly higher rate of

migraines (aOR 4.27, 95% CI

2.54–7.17), tension-type

headaches (aOR 3.39, 95% CI

2.22–5.18), and overall

headaches (aOR 3.26, 95% CI

2.22–4.79) compared with non-

exposed youth, even adjusting

for terror, severity of injury,

psychological distress, and

demographics

Non-systematic

sample (but

validated

assessments)

Suomalainen

(2011)

Survivors of 1 school shooting in

Finland in 2007, compared to

youth from another high

school

231/526 Post traumatic stress symptoms

(measured using Impact of

Events Scale)

Responding survivors (49% of

those exposed) had significantly

higher odds of post-traumatic

stress (aOR 3.8, 95% CI 2.4–6.1)

and post-traumatic stress

disorder (aOR 6.0, 95% CI

3.5–10.5), as well as higher

overall rates of psychiatric

distress, at 4 months post-

incident, D39 compared with

non-exposed youth, after

adjustment for demographics

and perceived social support

Rates of substance use were similar

among survivors and non-

exposed youth

Non-systematic

sample (but

validated

assessments)

Thoresen

(2016)

Parents of survivors of 2011

youth mass shooting in

Norway

531 Post traumatic stress symptoms

and depression/anxiety assessed

at 4–5 months and

14–15 months following the

event, using self-report

measures (PTSD-RI and HSCL)

Among respondents (65.5% of

parents of survivors), the mean

PTSD-RI score was 5 9 higher

for parents of survivors than

expected based on general

population means at wave 1

(4–5 months after the shooting).

PTSS symptoms improved by

wave 2 (14 months after the

shooting), but was still

4 9 higher than would be

expected

The depression/anxiety score of

survivors’ parents was 3 9

higher than would be expected at

wave 1, and 2.5 9 higher at wave

2

Non-systematic

sample (but

validated

assessments)

Unintentional injury

Retrospective

cohort

Ponzer

(1997)

All non-fatal accidental firearm

injuries in children under 18

in Stockholm from 1972 to

1993 (n = 141), age and

gender matched to controls,

mean age 13.2

282 Injury recidivism, hospitalization,

conviction of crime

Higher rates of hospitalization due

to subsequent injury (OR 2.42)

and other diseases (OR 4.0)

Higher rates of criminal conviction

(OR 2.33 for all crimes, OR 6.33

for assault and battery)

Higher rates of future imprisonment

(OR 14.0)

Determination of

intent by

chart review (but

systematic

sample, excellent

follow-up)

Unspecified/mixed

Cross

sectional

Slovak

(2001)

Rural public school students in

grades 3–8 in 1998 in Ohio,

mean age 11.4

549 Anxiety, depression, PTSD,

anger, dissociation (measured

by Trauma Symptom Checklist

for Children)

Respondents (80% of eligible) who

reported gun violence exposure

in the last year (75% of sample)

had significantly higher levels of

anger, dissociation, and PTSD,

after adjustment for potential

covariates

Cross-sectional (but

strong sampling,

validated

assessments)
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Table 2 continued

First

author

(year)

Population Sample

size

Primary outcome Main findings Limitations/

notable strengths

Retrospective

cohort

Carter (2017) Children\ 19 yo presenting to

16 Pediatric Emergency

Departments between 2004

and 2008 with firearm injuries

of any type

1758 Recurrent injury in the next

12 months

51.4% of injuries were due to

assault, 33.2% were

‘‘unintentional’’ (per

chart review)

20% of patients had been seen in

the ED in the preceding year for

any reason

22.4% returned to the ED within

the next 12 months for any

reason;\ 1% (n = 13) returned

for second firearm injury

Chart review (but

multi-center)

Gill (2002) Pediatric patients 12 months-

17 years treated at a

multidisciplinary trauma

clinic following

hospitalization for traumatic

injury, mean age 8.55

337 Post traumatic stress disorder

(DSM IV)

40 patients had firearm injuries

(12%); patients with firearm

injuries had a significantly

higher rate of PTSD (45%) at

some point in the year after

injury, compared with patients

with other injury mechanisms

Single site; only

hospitalized

patients

presenting to

trauma clinic

Prospective

cohort

Bergman

(1996)

All non-fatal pediatric firearm

injuries from 1972 to 1993 in

Stockholm, age and gender

matched to uninjured

controls, mean age 13.9 years

192 Recurrent injury, hospitalization

due somatic injury or

psychiatric illness, conviction of

crime

Childhood firearm injury victims

more likely than controls to be

hospitalized in the future for any

reason (55% vs 37.5%)

16.4% of rehospitalized patients

were admitted for psychiatric

disorders compared to 1.2% of

controls

32.3% of injured patients convicted

of crime compared to 7.3% of

controls

Chart review (but

excellent follow-

up rates)

Boynton-

Jarrett

(2008)

NLSY- Nationally

representative sample of

adolescents aged 12–18 at

baseline followed for 8 years

(1997–2004)

8224 Self-rated health (SRH) Cumulative Exposure to Violence

(CEV) score estimates the

number of self-reported violence

exposures (including gun

violence, bullying, robbery,

arson)

CEV score had a graded effect on

SRH; CEV[ 5 associated with

4.63 times the odds of poor self-

rated health. Youth with gun

violence exposure were more

likely to have poor self-rated

health than those without

violence exposure

Non-validated

measures of gun

violence

exposure (but

strong sampling

methods)

Gibson

(2016)

Patients 0–18 presenting

evaluated by the trauma

service for any type of firearm

injury from 2000 to 2011

896 Recurrent firearm injury 8.8% of patients had another

firearm injury over the following

12 years, and 0.9% had multiple

firearm injuries

Individual risk factors for recurrent

firearm injury included: male,

African American

Neighborhood risk factors for

recidivism included: median

income, % unemployed, child

poverty rate

Single center, non-

standard follow-

up

Hamrin

(1998)

All patients admitted to pediatric

trauma center from June

1994-Sept 1995 with firearm-

related injury, ages 11–15

16 Acute stress disorder (DSM III

criteria)

56% of children met criteria for

acute stress disorder within 24 h

of their injury; the most common

symptoms were

flashbacks, anxiety and sadness

Small sample; likely

assessing trauma

prior to the event

as assessed too

early for ASD

Hamrin

(2004)

Patients admitted to pediatric

trauma center for firearm

injury between 1995 and

1999, matched to medically

hospitalized controls, mean

age 14.7

56 Acute stress disorder (ASDS)

(measured by Child

Posttraumatic Stress Disorder

Reaction Index)

75% of patients with firearm

injuries screened positive for

acute stress disorder within

2 days of their injury, compared

to 14% of medically admitted

patients

Convenience

sample; non-

standardized

assessment;

assessed too early

for ASD

734 J Behav Med (2019) 42:724–740

123



the year 2000. All except one study used quantitative

assessments; most used validated assessments of mental

health symptoms, but all used a non-systematic sample of

exposed youth.

In general, among youth directly exposed to a mass

shooting, rates of post-traumatic stress assessed using

standardized assessments were consistently significantly

higher compared to control populations. The rate of post-

traumatic stress ranged from 11 to 62%, depending on the

type of assessment used, nature of the exposure, and the

time from the traumatic event (Bugge et al., 2015; Hafstad

et al., 2014; Haravuori et al., 2011, 2016; Schwarz &

Kowalski, 1991; Suomalainen et al., 2011). Physical

proximity to the shooting correlated with severity of post-

traumatic stress at 1 month and 1 year following the event

(Nader et al., 1990; Pynoos et al., 1987a, b). Media

exposure to an event did not correlate with severity of post-

traumatic stress symptoms (Haravuori et al., 2011).

Six manuscripts included in this scoping review

specifically reported on sequelae of a 2011 mass shooting

at a summer camp for adolescents on a small island in

Norway, in which 69 people were killed, and 495 survived

(many of whom sustained nonfatal injuries). Following the

attacks, a nationally coordinated program was initiated to

screen survivors and provide necessary health and psy-

chosocial services. Almost 87% of the survivors reported

having contact with the outreach team, and 73% received

specialized mental health services (Dyb et al., 2014).

Almost all survivors (95%) reported having contact with

any health care service following the attack (Stene & Dyb,

2015). Rates of post-traumatic stress disorder following the

event were found to be between 11 and 12% by conser-

vative criteria (Hafstad et al., 2014). Survivors had sig-

nificantly higher rates of migraines (OR 6.1) and tension-

type headaches (OR 4.67), as well as a higher frequency of

headaches (OR 4.51) compared to the general population

(Stensland et al., 2018).

Other studies reported high rates of anxiety and sadness

among youth in the community of the shooting, parents in

the community of a shooting, and in communities exposed

to media reports about the shooting (Hawkins et al., 2007;

Omar, 1999; Schwarz & Kowalski, 1991). A single non-

U.S. based study reported that survivors of a mass shooting

had no difference in rates of substance abuse, after

adjustment for overall mental health (Suomalainen et al.,

2011). Parents of survivors had five times higher post-

traumatic stress and two times higher depressive symptoms

than parents of the general population in a single study

based on the Norway mass shooting (Thoresen et al.,

2016).

No studies described the sequelae of mass shootings for

teachers or healthcare providers who care for the exposed

youth.

Unintentional injury

Our review identified one manuscript that specifically

examined the longitudinal effects of unintentional firearm

injury. This study, conducted using population-wide data-

bases in Sweden with average follow-up period of

10 years, reported that childhood victims of unintentional

firearm injury were more likely to have future hospital-

izations for violent injury (OR 2.42) and for other disease

processes (OR 4.0), were more likely to be perpetrators of

crimes such as assault (OR 6.33), and more likely to be

imprisoned (OR 14.0) (Ponzer et al., 1997). Although the

use of a national database for longitudinal outcomes was a

major strength of the study, the primary limitation of this

study is that it relied on medical chart review to determine

the intent of the injury, thus potentially misclassifying

assault related injuries.

General firearm injury exposure

Of the remaining eight manuscripts, the type of firearm

exposure was either not specified, or was explicitly defined

as a mix of firearm assault (peer or partner), self-harm, and

unintentional firearm injury. Among these manuscripts, six

reported on mental health sequelae of firearm injury; these

manuscripts all reported high levels of post traumatic stress

symptoms, including acute stress disorder, depression, and

anxiety (Gill, 2002; Hamrin, 1998; Hamrin, Jonker, &

Scahill, 2004; Slovak & Singer, 2001); high levels of

somatic disease (Bergman, Ponzer, & Brismar, 1996); and

low overall self-rated health (Boynton-Jarrett et al., 2008).

Recurrent injury following both unintentional and inten-

tional assault injury were high (Bergman et al., 1996;

Carter et al., 2017; Gibson et al., 2016), although rates of

recurrent firearm injury were low (Carter et al., 2017).

Firearm injury was also associated with higher risk of

future criminal convictions (Bergman et al., 1996). With

the exception of Bergman and Carter, most studies were

limited by high risk of confounding in inclusion or out-

comes measurements, lack of validated outcomes mea-

surements, and limited time periods of follow-up.

Quality assessments

None of the manuscripts in this scoping review were ran-

domized controlled trials, and few were high quality cohort

studies. Overall, the quality of the conclusions was low,

due to limitations in study design, unmeasured con-

founders, and missingness of both independent and

dependent variables, as described in more detail in the

individual sections above. All except three studies (Berg-

man et al., 1996; Carter et al., 2015; Olfson et al., 2018)

were deemed to exhibit high risk of bias, due to factors
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including bias in selection of participants (e.g., only

including participants from a certain hospital in a city;

having low response rate), lack of concurrent comparison

groups (e.g., leading to lack of clarity over whether firearm

injury exposure was actually the cause of the observed

outcome), bias in assignment to intervention groups (e.g.,

non-randomized or convenience samples for interventions),

high risk of missing outcome data (e.g., non-systematic

follow-up), lack of standardized assessment instruments for

outcome measurements (e.g., using non-validated mea-

sures), and lack of measurement of potential confounders

of the outcomes (e.g., not adjusting analyses for well-

established risk factors for post-traumatic stress disorders).

Discussion

This scoping review summarizes the current evidence

about the epidemiology and prevention of behavioral and

physical health sequelae among youth exposed to firearm

injury. We identified a total of 31 articles over three dec-

ades that met inclusion criteria; the overall quality of these

studies was low to moderate. Despite the paucity of

research and relatively weak methodological rigor of con-

ducted studies, the behavioral and physical health conse-

quences of youth exposure to firearm injury are

consistently reported as high, after all types of firearm

injury. Youth firearm injury exposure is clearly linked to

high rates of post-traumatic stress symptoms and high rates

of future injury. Almost no literature to date describes

potential secondary prevention interventions to mitigate

these negative longitudinal effects among children or their

parents, likely due to the lack of adequate funding for

research in this area. A primary objective of this scoping

review was to provide recommendations for future research

based on what can be gleaned by the existing literature; we

provide these recommendations below.

Most importantly, our review identified a glaring need

for more methodologically rigorous studies of the epi-

demiology and prevention of post-firearm-injury sequelae

among adolescents. Existing studies rarely used prospec-

tive cohorts, objective outcome measures, or rigorous

assessments of exposure, and rarely compare outcomes

between youth who are exposed to firearm injury versus

those who are exposed to other forms of trauma. Almost

half of the included studies used cross-sectional, retro-

spective cohort, or case–control designs. This study design

type is frequently biased by unmeasured confounders.

Although almost all of the remainder of the studies

(n = 15) used prospective cohorts, this study design has

limitations including the methodology for the selection of

subjects and potential attrition bias (Song & Chung, 2010).

Only eight studies had a comparison group, limiting ability

to draw conclusions about the impact of the firearm injury

(versus of injury in general, or other unmeasured con-

founders). Additionally, many of the studies were limited

by response bias, lack of diagnostic interviews, and non-

standard follow-up periods. We note that the limitations are

at least partly due to systematic underfunding and under-

study of firearm injury in general, and pediatric firearm

injury in particular, over the last 22 years (Alcorn, 2017;

Stark & Shah, 2017). Although the presence of the Fire-

arm-safety Among Children and Teens (FACTS) Consor-

tium (an NIH-funded consortium which aims to define new

directions for youth firearm injury prevention research)

through which this manuscript was written is an important

first step in addressing the lack of literature, it is insuffi-

cient. Improved public and private funding of firearm

injury research is critical in the quest to reduce the impact

of firearm injury on youth.

Although our ability to draw conclusions from

methodologically weak studies is limited, the review of

these 31 studies confirms that firearm injury exposure is

associated with high rates of post-traumatic stress among

youth. The specific risk factors for development of such

sequelae, however, are not well reported in the literature.

For example, we identified no rigorous examinations of the

psychophysiologic correlates, biologic outcomes, or phe-

notypic and genetic mechanisms of post-firearm-injury

consequences. The exploration of mechanisms is a major

gap to be addressed by future literature (The National

Institute of Mental Health, 2017). We also note the lack of

evaluation of mental health sequelae beyond post-traumatic

stress symptoms; very few included manuscripts described

prevalence or correlates of, for example, depression, other

anxiety disorders, substance use, or quality of life. We urge

future researchers to consider outcomes other than post-

traumatic stress that are important to youth and their

families (Wanner, 2015).

Importantly, we identified only one manuscript that

evaluated an intervention to specifically prevent conse-

quences of firearm injury among youth. This gap in the

youth literature is particularly glaring, given that an

extensive literature describes effective interventions and

preventative interventions for other types of trauma and

youth violence (David-Ferdon et al., 2016; Schneider,

Grilli, & Schneider, 2013); additionally, a growing body of

literature provides preliminary evidence on hospital-based

post-injury intervention programs to reduce consequences

of firearm injury and other types of injuries among adults

(Affinati et al., 2016; Zatzick et al., 2013). Rather than

develop new interventions—and given that many of the

manuscripts in this scoping review identified heightened

post traumatic stress symptoms in youth exposed to firearm

injury—we recommend that future trials specifically

examine the efficacy and effectiveness of existing evi-
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dence-based secondary prevention and interventions for

youth that have not yet focused on firearm injury. An

efficient use of scarce resources such trials could be con-

ducted with interventions in their original format, or in an

adapted format specific to youth firearm injury.

We also note that the reviewed studies disproportion-

ately examine the consequences of mass shootings (45% of

included studies,\ 1% of youth firearm deaths), compared

to articles about the effects of firearm suicide injuries and

death (10% of studies, 38% of youth firearm deaths) or

firearm assault (16% of studies, 53% of youth firearm

deaths). Assault-related firearm injury is the leading cause

of death for minority males in the U.S. (Center for Disease

Control and Prevention, 2014; Fowler et al., 2017; Srini-

vasan et al., 2014), but assessment of the consequences and

prevention of these types of injuries is preliminary at best.

Youth with an initial assault-related firearm injury have a

high likelihood of recurrent injury (Carter et al., 2015). Yet

we identified only one study providing preliminary data on

efficacy of violence intervention programs to reduce

recurrent injury among firearm-injured youth (Chong et al.,

2015). Rigorous evaluation of such programs following

best methods practice to ensure adequate recruitment and

retention, controlling for both confounders and intervention

dose, is needed (Roche et al., 2018).

One potential explanation for why there are fewer

studies on suicide related firearm-injury is that 85% of

suicide attempts with a firearm are lethal (Spicer & Miller,

2000); there are, therefore, few survivors to study. How-

ever, as one of the reviewed articles describes, survivors

are particularly high risk for dying from suicide within a

year (Olfson et al., 2018), and friends and families of youth

who commit suicide with a firearm may be at high risk for

future problems themselves (Brent et al., 1993a, b). Future

studies should elucidate the sequelae of adolescent suicide

attempts and/or completion by firearm amongst family

members, peers, schools, and communities of the identified

proband, particularly given preliminary evidence for sui-

cide contagion (Brent et al., 1993a, b); secondary preven-

tion interventions for this group are warranted.

Most studies describing sequelae of mass shootings for

youth investigate events in other countries (i.e., Norway,

Finland) or describe events in the United States prior to

2000. Given that the rate of shootings with casualties of

four or more individuals is occurring regularly and may be

increasing in the United States (Follman, Aronsen, & Pan,

2018), additional research on the behavioral and physical

health consequences of mass shootings are warranted.

Early research on mass shootings were consistent with the

Population Exposure Model which posits that individuals

closest in proximity to trauma are likely to be affected the

most (DeWolfe, 2004; Health & Services, 2005). The way

in which information is disseminated to the United States

population has changed dramatically over the past

20 years. Social network sites such as Facebook, Insta-

gram, and Twitter are a significant source for news, par-

ticularly for young people (Barthel et al., 2015; Bergström

& Jervelycke Belfrage, 2018; Kümpel, Karnowski, &

Keyling, 2015; Shultz et al., 2013). In fact, in the 2018

school shooting at Stoneman Douglas High School in

Florida, youth at the school live-tweeted their experiences

and videos of the event. This may suggest that the Popu-

lation Exposure Model may no longer be the best way to

understand the experience of trauma on a community given

that many individuals not at a mass shooting may experi-

ence the event as if they are physically there. Future

research addressing the virtual impact of such shootings,

and interventions to reduce long-term consequences of

exposure among youth and their communities, is needed.

Finally, we recommend that more recent studies be

conducted in the United States, given that the largest global

burden of firearm injury is experienced domestically

(Naghavi et al., 2018). The lack of research is likely at least

in part due to a longstanding freeze on firearm research

instituted in the United States in 1996 via the Dickey

Amendment (Betz, Ranney, & Wintemute, 2016).

Limitations

This scoping review has three main limitations. First, by

virtue of design, scoping reviews are not systematic, given

that their purpose is to identify the key areas within a

research agenda and to identify research gaps in the

existing literature, which is consistent with our primary

objectives (Arksey & O’Malley, 2005). Although we

conducted our search within four databases and followed

suggested methods for scoping reviews, it is likely that all

sources were not identified; given our methods, however,

we are doubtful that additional articles would quantita-

tively or qualitatively change our conclusions. Second, this

review does not focus on the literature of witnessing vio-

lence in a child’s community or family (McGill et al.,

2014), and instead explicitly focuses on studies of firearm

injury; moreover, analysis according to type of injury

(peer, partner, unintentional, mass shooting) may limit

generalizability. Third, we did not include non-English

literature, which has the potential to exclude articles that

would be relevant.

Conclusion

Firearm injuries of all types (peer and partner assault

injury, suicide, accidental, and mass shooting) are associ-

ated with increased risk of both behavioral and physical

health sequelae among youth. However, the methodologic
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rigor of the existing corpus of research is limited, and a

mismatch is observed between patterns of injury and death,

and types of firearm injury studied. In particular, empiri-

cally studied secondary prevention interventions need to be

designed, tested, and widely implemented (Fowler et al.,

2017). It is our hope that this scoping review maps the gaps

in the literature in a way that allows the prevention science

of youth firearm injury to move forward.
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Appendix: PubMed search strategy

Date Searched: April 2, 2018

Final number of results: 590

(((((gun[tiab] OR guns[tiab] OR handgun*[tiab] OR

firearm*[tiab] OR firearms[MeSH Terms] OR gunshot*[tiab]

OR shooting*[tiab] OR ‘‘gun violence’’[tiab] OR ‘‘gun

safety’’[tiab]))) AND ((‘‘wounds, gunshot’’[MeSH Terms]

OR ‘‘Wounds and Injuries’’[Mesh] OR injury[tiab] OR

injuries[tiab] OR mortality[tiab] OR intentional[tiab] OR

unintentional[tiab] OR accidental[tiab] OR accident*[tiab])))

AND ((adolescent[MeSH Terms] OR youth[MeSH Terms]

OR child[MeSH Terms] OR teenager[Title/Abstract] OR

teen[Title/Abstract] OR adolescen*[Title/Abstract] OR

child[Title/Abstract] OR youth[title/abstract] OR chil-

dren[Title/Abstract] OR minor[Title/Abstract] OR

minors[title/abstract] OR delinquent[Title/Abstract] OR

delinquency[Title/Abstract] OR pediatric*[Title/Abstract]

OR parent*[tiab]))) AND (‘‘Recurrence’’[Mesh] OR recur-

ren*[tiab] OR ‘‘Recidivism’’[Mesh] OR recidivism[tiab] OR

‘‘Follow-Up Studies’’[Mesh] OR ‘‘follow-up’’[tiab] OR

‘‘follow up’’[tiab] OR ‘‘Exposure to Violence’’[Mesh] OR

‘‘Life Change Events’’[Mesh] OR ‘‘Patient Readmis-

sion’’[Mesh]OR readmission[tiab]ORrehospitalization[tiab]

OR ‘‘Secondary Prevention’’[Mesh] OR ‘‘Tertiary Preven-

tion’’[Mesh] OR psychosocial[tiab] OR ‘‘Mental Health Ser-

vices’’[Mesh] OR ‘‘criminal justice’’ OR ‘‘Prisons’’[Mesh]

OR incarceration[tiab] OR imprisonment[tiab] OR deten-

tion[tiab] OR custody[tiab] OR subsequent[tiab])Filters:

Publication date from 1985/01/01 to 2018/12/31.

Filters: Publication date from 1985/01/01 to 2018/04/01
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