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Abstract
Objective To identify and map evaluations of interventions on gang violence using 
innovative systematic review methods to inform future research needs.
Methods A previous iteration of this map (Hodgkinson et  al., (2009).  “Reducing 
gang-related crime: A systematic review of ‘comprehensive’ interventions.”) was 
updated in 2021/22 with inclusion of evaluations since the original searches in 2006. 
Innovative automatic searching and screening was used concurrently with a ‘con-
ventional’ strategy that utilised 58 databases and other online resources. Data were 
presented in an online interactive evidence gap map.
Results Two hundred and forty-eight evaluations were described, including 114 
controlled studies, characterised as comprehensive interventions, encompassing 
more than one distinct type of intervention.
Conclusion This suggests a substantial body of previously unidentified robust 
evidence on interventions that could be synthesised to inform policy and practice 
decision-making. Further research is needed to investigate the extent to which using 
automated methodologies can improve the efficiency and quality of systematic 
reviews.
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Background

Gang membership and associated violence is recognised as a social problem asso-
ciated with negative and often devastating outcomes for individuals, families and 
communities. In addition to criminality, gang membership is associated with drug 
use, poor education and employment outcomes, mental health problems, social dep-
rivation and inequality, all of which are both determinants and consequences of gang 
violence (Bellis et al., 2012, Coid et al., 2013). Historically, the social problem of 
gangs was seen to be concentrated in US cities; today however the existence of youth 
gangs is recognised internationally (Hazen & Rodgers, 2014; Higginson & Benier, 
2015). Across continents, most victims and perpetrators of violence are males.

Gang members commit many more serious and violent offences than non-gang 
members leading to arrest, incarceration and often a lifelong impact on a person’s 
psychological and social functioning (Thornberry et al., 2003). The evidence shows 
that gang membership increases knife crime and gun use and accounts for 50% of 
knife crime with injury and 60% of shootings (Bullock & Tilley, 2017). In the UK, 
there has been a 36% rise in recorded knife crime since 2012 (HM Government, 
2018) with nearly 41,000 offences with a knife or sharp object reported to the police 
in 2021 (Grahame & Harding, 2018). The impact of violence on the UK NHS was 
estimated to be £2.9 billion in 2012 and on society in total £29.9 billion per year 
(Bellis et al., 2012).

Broadly interventions that target gang crime can be categorised into those that 
adopt a criminal justice response focused on social control and those that go beyond 
the criminal justice system to include social improvement. Criminal justice interven-
tions use sanctions to stop gang crime including legal provisions such as gang injunc-
tions and curfews whilst social improvement interventions are varied, commonly 
including direct messaging to gang members or those at risk, recreation and diver-
sionary activities, community mobilisation, mentoring and advocacy, provision of 
increased economic opportunities, educational programmes, vocational training, psy-
chological therapies and collaboration between agencies (Hodgkinson et al., 2009).

Intervention programmes can be categorised into primary, secondary or tertiary 
types of prevention. Primary prevention interventions are aimed at all young peo-
ple to prevent them from joining gangs (Esbensen, 2000). For example, the Gang 
Resistance Education and Training programme provides a school-based curriculum 
delivered by law enforcement officers to resist delinquency. Secondary prevention 
targets youths with risk factors for joining gangs (Esbensen, 2000). For example, the 
positive youth development approach uses mentor-supported wilderness expeditions 
to build developmental assets such as positive values and coping and social skills 
(Norton & Watt, 2014). Tertiary prevention interventions target youth who have 
already become involved in gangs (Esbensen, 2000). For example, focussed deter-
rence strategies that utilise a combination of law enforcement, community mobilisa-
tion and social services (Braga et al., 2019). 

Three reviews focusing on specific prevention interventions (Fisher et al., 2008a, 
b) or interventions in developing countries (Higginson et  al., 2016) found no evi-
dence. A WHO overview (World Health Organisation, 2015) identified that the only 
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systematic reviews to find evidence of any positive effects on gang violence were 
comprehensive interventions. This included a review by Hodgkinson et al., (2009) 
which this current work is building on. In their review, comprising a map of 141 
studies, and an in-depth synthesis of 17 comprehensive interventions, meta-analytic 
results of 9 studies showed a positive but statistically nonsignificant association with 
crime outcomes.

The use of automated ways to identify and classify studies at scale has become an 
active area of methods research and methodological development, with the poten-
tial to improve coverage and reduce waste in research costs worldwide (Marshall 
et al., ). Microsoft Academic Graph (MAG) was one of these approaches pioneered 
in a collaboration between the Evidence for Policy and Practice Information Centre 
(EPPI Centre), Microsoft™ and Cochrane, with more than 50 machine classifiers 
built and integrated in EPPI-Reviewer (Thomas et al., 2020). MAG was an open-
access dataset comprising > 250 million bibliographic records of published research 
articles from across science, connected in a large network graph of conceptual, 
citation and other relationships. The OpenAlex dataset has since incorporated and 
superseded MAG1 and is being continuously updated. In this review, we employed 
both conventional Boolean database searches alongside automated MAG and Ope-
nAlex searches.

Study rationale

Evidence maps are one of a range of new evidence synthesis methodologies devel-
oped to meet the different objectives evidence synthesis can support (Miake-Lye 
et al., 2016). In contrast to a systematic review, a systematic map aims to describe 
the key characteristics of the evidence base but does not produce a meta-synthesis of 
findings to evaluate the effectiveness or process of interventions (Schmucker et al., 
2013, Gough et al., 2017). This approach is beneficial to informing future research 
efforts by identifying research gaps, informing future research needs and avoiding 
duplication of effort if the current evidence base is sufficient to inform policy and 
practice (Sutcliffe et al., 2017, Saran & White, 2018).

This paper reports on a systematic map conducted in 2021/22 and is part of a 
larger body of work commissioned by the NIHR to synthesise the evidence of inter-
ventions for gang crime (Hodgkinson et al., 2009). It will expand the scope of the 
previous review to include prevention and a broader range of outcomes beyond 
criminal justice measures.

The following research questions (RQs) are addressed:

RQ1: What are the characteristics of the interventions that target gang violence 
evaluated in primary research?
RQ2: Is there a significant additional corpus of comprehensive intervention 
research on gang crime to systematically review in-depth?

1 After Microsoft™ discontinued its updating and publishing of the MAG dataset in December 2021.
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Method

After consultation with advisory groups, the review protocol was finalised, and the 
review registered in PROSPERO (Hodgkinson et  al., 2020). This review adheres 
to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidance (Moher et al., 2009), adapted where necessary, to accommo-
date the evidence map approach taken.

Eligibility criteria

To be included in the map, papers needed to meet the following criteria:

• Topic: investigate the effectiveness of gang interventions. To avoid missing key 
studies, we were very inclusive, including papers that used gang-related terms 
anywhere in the paper.

• Type of prevention: primary, secondary, tertiary.
• Intervention: the definition was very inclusive including all types of interven-

tions delivered nationally or locally on a long- or short-term basis.
• Study design: initially any study design was included following the original 

review (e.g. protocols, reviews, overviews). However, due to the large number of 
includes, the criteria were narrowed to include only primary evaluations of inter-
ventions and systematic reviews.

• Outcomes: any quantitative outcomes.
• Language: be published in English.
• Comparators and participants: there were no participant or comparator restrictions.
• Date: a date limit was applied across the searches of 2005 onwards (i.e. 2004 or 

earlier) to capture all studies published since the original searches were under-
taken in 2006; papers from the original map meeting the refined design inclu-
sions criteria were included.2

Systematic search strategy

Our search strategy included three strands:

• A conventional search of databases and websites
• An automated electronic search of Microsoft Academic Graph (MAG; super-

seded by OpenAlex in 2021) using EPPI-Reviewer (Thomas et al., 2020)
• Related publication searches

Titles and abstracts returned by all search strategies were exported into EPPI-
Reviewer (Thomas et al., 2020).

2 The criteria in the original map were broader including protocols and overviews; thus, not all of the 
papers in the original map were included.
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‘Conventional’ search strategy

Two information specialists (CS and AC) designed and implemented the search 
strategy with input from the wider review team.

The search was developed around the two concepts of (1) gangs, including terms 
for named gangs and for population groups vulnerable to gang membership, and (2) 
generic and named interventions for preventing, desisting or reducing gang violence, 
including study designs implying interventions. English was applied as limiter in 
some databases. The search was developed in PsycInfo using controlled vocabu-
lary, keywords, title and abstract fields (see Appendix 1). This was adapted to each 
source and simplified where needed. See Appendix 2 for details of the 33 databases 
searched, between July and September 2021 and the 25 websites and search engines 
that were searched and browsed between 13 and 16th September 2021.

Microsoft Academic Graph/OpenAlex

Two different kinds of automated searches were conducted.
The first was a ‘network graph search’ run on 25th May 2021. MAG was used to con-

duct a semantic network analysis to identify records related to a set of ‘SEED’ studies that 
comprised 90 of 141 ‘included’ records in the original map (Hodgkinson et  al., 2009). 
This search automatically retrieved the set of MAG records that were (on the search date) 
connected within the network graph to the ‘seed’ MAG records. Studies were connected 
either via a ‘one-step’ forwards (‘cited by’) or backwards (‘bibliography’) citation relation-
ship, and/or via a ‘one-step’ forwards (‘recommended by’) or backwards (‘recommends’) 
‘related publications’ relationship (using the ‘bi-directional citations and recommenda-
tions’ network graph search mode in MAG Browser).

The second was a ‘custom search’, run on 16th September 2021, which was con-
ceptually similar to a ‘conventional’ electronic search strategy (see previous section) 
comprising keywords and indexing terms, combined using Boolean operators; and it 
operates in the same way, retrieving records that contain specified keywords in title 
or abstract fields, and/or those ‘tagged’ with specified indexing terms. The custom 
search is reproduced in Appendix 3.

All records retrieved by the MAG searches were semi-automatically de-dupli-
cated using ‘manage duplicates’ features, and the retained records were assigned for 
potential screening.

Related publication searches

Forward and backward citation searching using OpenAlex (within EPPI-
Reviewer) was undertaken for the 67 papers—at the time of the search, July 
2022—included in the in-depth stage of the review (currently in progress); rel-
evant references identified through these searches were also included in the map.

The reference list of studies included in the most relevant reviews that focused 
specifically on gang crime was also manually assessed for relevant articles.
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Flow of studies through the review

Title-abstract screening was conducted using ‘priority screening mode’ in EPPI-
Reviewer (Thomas et al., 2020). All title-abstract records retained for potential screen-
ing were initially prioritised by a machine learning algorithm designed to prioritise and 
rank the records based on a score that represents the likelihood of a record being con-
sidered eligible for inclusion in the current study. This machine learning algorithm was 
initially trained using 12,695 title-abstract records that had previously been screened for 
the original map and/or in-depth review, of which 141 had been ‘included’ in the 2009 
review (Hodgkinson et al., 2009). In ‘priority screening’ mode, the list of records yet 
to be screened is continually reprioritised based on the algorithm which evolves as the 
‘machine’ progressively ‘learns’ from the accumulating corpus of eligibility decisions 
(‘included’ or ‘excluded’), with the aim of placing those unscreened records most likely 
to be eligible at the top of the prioritised list, to be manually screened next.

Screening (successively by titles, abstracts, full text) and data extraction were con-
ducted predominately by MR after a pilot stage and interrater agreement of 90% with JH.

Progress was monitored using the ‘screening progress’ record in EPPI-Reviewer, 
to inform when the number of includes had plateaued indicating that we had 
screened most of the relevant studies in the prioritised list. The title and abstract 
screening was stopped after 14,315 studies and 2845 were identified for full-text 
screening. These 2845 records were subsequently re-screened using narrowed design 
criteria (see above). The records not screened at title and abstract were categorised 
‘as-yet-unscreened by humans’. These records have been set aside, but also retained 
in the pool of unscreened records that will be replenished and then reprioritised for 
potential screening after updating our searches in any future update.

Data extraction

We extracted pre-defined descriptive characteristics listed below. As the studies may 
have been conducted in more than one country, and can include more than one type of 
prevention intervention, population and outcome, these codes are not mutually exclusive.

• Reference details
• Availability of full text
• Year of publication
• Country
• Type of prevention (primary, secondary, tertiary)
• Intervention strategies (modified version of the (Hodgkinson et al., 2009) typology—

see Appendix 4)
• Inclusion of criminal justice and/or social improvement intervention elements 

(see Appendix 4 for interventions categorised as criminal justice or social 
improvement)

• Assessment of intervention as comprehensive (an intervention was consid-
ered comprehensive if it included a combination of criminal justice and social 
improvement elements or more than one distinct type of social improvement as 
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defined in the Hodgkinson et al., (2009) typology. Interventions that did not go 
beyond the criminal justice system were not categorised as comprehensive. The 
few interventions that did not fit into our conceptual framework of interventions 
were assessed for comprehensiveness on an ad hoc basis)

• Study design (comparison group design, no comparison group design)
• Outcome(s) (criminal justice, behaviours and beliefs, public health, education, 

socio-economic, cost and cost/benefit of intervention, other quantitative out-
comes) (see Appendix 5 for examples)

• Other population markers (modified tool used in Hodgkinson et al., (2009)—see 
Appendix 6 for items)

Where full-text papers were not retrievable abstracts were coded where sufficient 
detail was reported. For linked records (i.e. 2 or more records looking at the same 
study), one was marked as the “base” study and the related record(s) were added to 
this record so that they could be considered collectively. To prevent double count-
ing, the records of the linked studies were then marked as excludes so they are not 
part of the active records in the review.

Data synthesis

The data were described narratively but not synthesised (Pettricrew & Roberts, ).

Interactive evidence gap map development

In order to provide a publicly accessible overview of the studies, an online interactive 
evidence gap map was produced, using v.2.2.3 of the EPPI-Mapper software (EPPI-
Centre,  2022). Data was extracted from EPPI-Reviewer (Thomas et  al., 2020) and 
input into the app, where display and filter choices were chosen.

Transdisciplinary advisory group

The advisory group, with representatives from Public Health England (PHE); West 
Midlands Police (WMP), College of Policing (CoP) and the West Midlands-based 
Gangs and Violence Commission, a local community-led organisation commented 
on the protocol and will comment on the findings at in-depth review stage.

Results

The conventional, automated and citation chasing searches located 40,905 potential 
citations for inclusion in the review. Duplicates were removed and studies from the 
previous review (Hodgkinson et  al., 2020) were added resulting in 23,563 potential 
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citations to screen. A total of 591 citations were identified as potentially relevant from 
title-abstract screening. Three hundred and forty-three records were excluded from the 
map as they either did not meet the inclusion criteria (n = 241), were not obtained in 
full text (n = 79) or were linked records that were combined with a selected “base” 
study and therefore not active records in the review (n = 23). Two hundred and forty-
eight evaluations were mapped. A list of excluded items (with reasons) is available on 
request. The flow of literature through the review is shown in Fig. 1.

Tables 1 and 2 detail the characteristics of the included papers.

RQ1: what are the characteristics of the interventions that target gang violence 
evaluated in research?

Date and country

Table  1 shows that since the millennium, there has been a steady increase in the 
availability of studies, reflecting an expanding field of interest and evidence in this 
area: pre 2000 (n =18 studies); 2000–2004 (n = 16 studies); 2005–2009 (n = 47 stud-
ies); 2010–2014 (n = 70 studies); 2015–2019 (n = 77 studies); 2020–present (n = 20 
studies). Overall, this suggests a substantial body of new evidence to synthesise. 
Table 1 shows that most of the papers identified, reported on evaluations conducted 
in North America (n = 208), some in the UK (n = 21) and South America (n = 6) 
with very few from anywhere else in the world. The country was unclear in three 
studies.

Population and intervention

Table 2 shows that over half of the interventions (n = 155) were tertiary (for gang 
members); just over a third were secondary for at risk groups (n = 89) and 36 were 
primary targeting all young people.

Many interventions included either both criminal justice and social improvement strate-
gies (n = 106) or social improvement strategies only (n = 107); some were categorised as 
criminal justice only (n = 35). Thirty were coded as ‘other’ to capture studies where the focus 
was on violence or policing more generally (and unclear whether at risk or indicated specifi-
cally for gang membership) and where the studies were surveys of intervention providers.

Among the two criminal justice intervention categories, enforcement was coded 
more frequently (n = 126) than legal interventions (n = 35).

A range of social improvement intervention elements were coded; these are listed 
in terms of frequency from most (n = 141 for education) to least (n = 17 for situ-
ational/physical changes to the local area) in Table 2.

Eight were coded as ‘other’ as they did not fit into the typology (including 
police reform, conditional cash transfers, mock emergency department resuscita-
tion; school policies and programmes, service provider surveys and interventions 
with poor descriptions). Twenty-eight included ‘other’ in addition to codes from the 
typology to capture content mentioned above, plus evaluations of local authorities, 
incentives, social media based interventions, studies with a myriad of interventions 
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not easily codable and when family, schools and other settings such as open facilities 
were central to intervention.

Study design

In terms of study design, n = 153 were controlled studies whereas n = 95 did not 
have a comparison group.

Records identified from 
databases (n=40,905)

OpenAlex (MAG) (n=5,637)
50 x Databases (n=32,654)
Citation chasing OpenAlex 
(n=2607)
Citation chasing manual (7)

Records removed before screening:
Duplicate records removed 
(n=15,936)
Records removed for other reasons* 
(n=1,547)

Potential Records to screened** 
(n=23,563)
Records Screened
(n=14315)
As yet unscreened by humans*** 
(n=9,248)

Records excluded by humans (n=343)
Non-English reference details (n= 1)
Not related to gangs (n=110)
Not an evaluation (n=33)
No quantitative outcome data (n= 26)
Not a systematic review (n= 16)
Duplicate (n= 30)
Systematic reviews (n=25)
Insufficient information in abstract (n=79)
Linked reports (n=23)

Reports sought for retrieval
(n = 591)

Identification of new studies via databases
Id

en
tif

ic
at

io
n

Sc
re

en
in

g
In

cl
ud

ed

Evaluations included in the Map 
(n=248)

Reports of studies 
included in previous 
version of systematic 
map (n=141)

Previous studies

Records excluded by humans 
(n=13724)
Non-English reference details (n=95)
Not related to gangs (n=7635)
Not an intervention (n=3601)
Duplicate (n=139)

Re-screen
Not an evaluation (n=2254)

* Publication Year before 2005.

** Following semi-automated de-duplication of records identified from selected databases (using ‘Manage 

Duplicates’ tools in ER-Web) and removal of residual records of articles published before 2005, n=22,887 records 
were allocated for potential screening of titles and abstracts. Title-abstract screening was undertaken by two
researchers, using ‘priority screening mode’ (‘active learning’) in ER-Web. Initially both researchers screened 
each record, with disagreements about eligibility resolved by discussion and consensus; subsequently one 
researcher screened each record. n=14,315 prioritised records (61% of n=23,563 allocated records) were 
screened by humans.

*** These records are ‘as-yet-unscreened by humans’ (n=9,248). Although few of these records are likely to be 
eligible for consideration in the updated map, they have not been formally excluded. Rather, they have been set 
aside, but also retained in the pool of unscreened records that will be replenished and then reprioritised for 
potential screening (using ‘active learning’) after updating our searches for the current update of the map, or in 

any future update.

From: Page, McKenzie et al. (2021)

Fig. 1  Flow of studies through the review
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Table 1  Characteristics of when 
and where included papers were 
conducted

Characteristics N of 
evaluations 
(n = 248)

Date of publication
   2020–present 20
   2015–2019 77
   2010–2014 70
   2005–2009 47
   2000–2004 16
   Pre 2000 18

Continent and country
   Europe 21
     England 11
     Scotland 5
     England and Wales 1
     UK 4
   North America 208
     USA (north) 202
     Canada 6
   Central America 6
     El Salvador 2
     Honduras 1
     Mexico 1
     Caribbean Sea (Jamaica and St. Lucia) 2
   South America 6
     Columbia 1
     Brazil 2
     Guyana 1
     Trinidad and Tobago 1
     Unspecified 1
   Africa 3
     South Africa 2
     West Africa (Nigeria) 1
   Australia/Oceania 1
     Australia 1
   Asia 1
     Israel 1
   Miscellaneous 3
     Unclear 3
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Table 2  Characteristics of population, intervention, control group, outcomes and other markers

Characteristics N of 
evaluations 
(n = 248)

Type of prevention
   Primary (universal) 36
   Secondary (at risk) 89
   Tertiary (gang members) 155
   Miscellaneous: other 30

Intervention focus
   Criminal justice and social improvement 106
   Social improvement only 107
   Criminal justice only 35

Interventions
Criminal justice
   Enforcement 126
   Legal 35

Social improvement
   Educational 141
   Community mobilisation 136
   Opportunities provision 124
   Organisation and management 123
   Conflict resolution (mediation/outreach/mentoring) 94
   Psychological 93
   Diversion 65
   Direct communication 59
   Vocational skills training 58
   Situational/physical changes to the local area 17
   Miscellaneous: other topic focus 36

Type of study design
   Comparison group 153
   No comparison group 95

Outcome focus
   Criminal justice 158
   Cognitions and behaviours 110
   Public health 34
   Educational 29
   Socio-economic (employment/housing/finance) 15
   Cost/cost benefit of intervention 12
   Miscellaneous: other outcomes 80

Other population markers
   Geographic area 132
   Involvement in criminal justice or legal system (inmates, probationers, parolees) 80
   Families 58
   Schools 57
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Outcomes

Among the outcomes, criminal justice measures were most frequently reported (n = 158), 
followed by associated behaviours and cognitions (n = 110). The remaining measures 
were assessed relatively infrequently including public health measures (n = 34), education 
(n = 29), socio-economic (n = 15) and cost (n = 12). Eighty studies included other types 
of outcomes; these were mainly process measures, assessment of potential displacement 
effects, personality assessments and measures of family or peer relations.

Other population markers

Other population markers are reported in Table 2 in order of frequency with geo-
graphic area being identified most frequently  (n = 132), reflecting the territorial 
nature of gangs and other educational institutions (such as special schools) the 
least (n = 1). Table 2 indicates that interventions that target gang crime sometimes 
include families, schools and participants on probation or in prison. The ‘Communi-
ties’ and ‘Agencies’ codes denote when the study participants included members of 
the community or agency members in a survey evaluating effects of intervention.

Is there a significant additional corpus of comprehensive intervention research 
on gang crime to systematically review in‑depth?

Of the 248 evaluations mapped, the majority of interventions (n = 180) were iden-
tified as comprehensive, involving a combination of criminal justice and social 
improvement approaches or at least two social improvement components specified 
in Table 2. The cross referencing of comprehensive intervention (n = 180) with con-
trolled design (n = 153) led to the identification of 114 studies. This is a substantial 
increase compared with the original review that included 17 studies in the in-depth 
review only 9 of which had a control group. The volume of studies that are both 
comprehensive and controlled is encouraging both in terms of the relevance and 
robustness of evidence available for in-depth synthesis.

Table 2  (continued)

Characteristics N of 
evaluations 
(n = 248)

   Communities 17
   Agencies and organisations 15
   Other educational institution 1
   Miscellaneous: other population focus 8
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Interactive online map

The interactive online map, available at https:// eppi. ioe. ac. uk/ cms/ Porta ls/ 35/ Maps/ 
gmam/, cross references intervention components with selected population and 
study characteristics of the studies and allows users to see where the evidence is and 
where gaps exist. A ‘filter’ tab enables users to focus on a particular set of informa-
tion; it is possible to filter by (1) outcomes, (2) other population markers, (3) type 
of prevention or (4) publication date. The bibliographic details of each study and a 
link to a publicly accessible full text version of the paper (where available) can be 
accessed by clicking on an individual cell within the map. For more information on 
how to use the online map, please refer to the ‘About this map’ section of the map.

Summary and discussion

Conducting a systematic map of reviews has provided a robust method to explore the breadth 
of available intervention evaluations in the field of gang violence. Innovative automated 
machine learning methods were utilised alongside more conventional methods to showcase 
these evolving methodologies. The online map created for this project provides a visually 
accessible snapshot of the landscape of evidence that focus on gang violence and can also be 
used interactively to filter by interest. Results show that there has been an increase in the vol-
ume of research published investigating the impact of interventions to reduce gang violence 
and a substantially higher volume of robust studies with control groups and interventions 
identified as comprehensive (n = 114). Whilst a range of outcomes were used in evaluations, 
criminal justice measures and associated cognitions and behaviours predominated. Relatively 
few studies included public health, education and/or socio-economic outcomes and only a 
minority of studies included some sort of cost analysis.

Despite the increase in evaluations of interventions for gang crime, whilst there is some 
coverage across continents it is apparent that most evidence is generated in a North American 
context. Given the worldwide phenomena of gang-related violence, the results suggest that 
that practitioners and commissioners should be supported to robustly evaluate the effective-
ness of preventive gang programmes in other parts of the world (Higginson et al., 2016).

Given the volume of interventions located, there may be sufficient evidence to explore 
research questions about the direction and size of effects of comprehensive interventions. Fur-
ther, the range of available interventions suggest that it may be possible to explore questions 
about the characteristics of effective interventions and the mechanisms they operate through, 
i.e. what works, for whom, in what respects, to what extent, in what contexts and how?.

Despite the prevalence of comprehensive interventions, few interventions or evaluations 
explicitly framed gang-related violence as a public health issue and relatively few included 
health, education and socio-economic outcomes. Where these outcomes were included, 
these were measured at the individual level, rather than at a structural level. Omission of 
these measures prevents exploration of the impact of interventions on important risk fac-
tors for gang crime and therefore we encourage the assessment of such measures in future 

https://eppi.ioe.ac.uk/cms/Portals/35/Maps/gmam/
https://eppi.ioe.ac.uk/cms/Portals/35/Maps/gmam/
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evaluations of gang crime. Similarly, cost analysis of the interventions which is necessary 
to evaluate the interventions’ efficiency in addition to its effectiveness would be beneficial.

Strength and limitations

Whilst gang-related research is mostly evaluated in North America, these results 
may reflect bias as only studies in English were included. As is common in reviews, 
we were not able to locate 13% (79) of the articles identified and screened as poten-
tially relevant (a list of these is available from the lead author). The difficulty of 
accessing papers highlights the need for developing improved methods for retriev-
ing papers in systematic reviews. Additionally, although hand-searching of relevant 
websites was conducted, we cannot be certain if and to what extent publication bias 
has impacted on the map findings.

We followed the rigorous standard procedure developed at the EPPI Centre in the 
production of this map. However, the coding of studies was based on the informa-
tion available in the report. Retrospective decoding of intervention content is espe-
cially challenging often due to poor descriptions of the interventions, for example in 
journals, and therefore coding decisions necessarily involved some inference. This 
indicates that the development and use of shared, reliable typologies of intervention 
content would not only support replication and implementation of research findings 
but also the accumulation of evidence across studies. We acknowledge that the Hodg-
kinson et al. (2009) typology is a first step in this process but requires further work.

This review models the use of innovate search technology in combination with con-
ventional search methods. However, more research is needed to investigate the extent to 
which using the OpenAlex dataset as a single source can improve the efficiency of study 
identification and coverage for systematic reviews. Better understanding of any trade-offs 
between the relative advantages of using automation—potential cost and resource sav-
ings—and any impacts on evidence quality needs to be evaluated.

Appendix 1

APA PsycInfo <1967 to August Week 3 2021>  (OVID) 

1 (gang or gangs or gangster* or “gang-related” or gangland* or “gang-involve*” or “gang-affiliated”).
ti,ab. (3694) 

2 exp gangs/ (1852) 
3  (posse or yardies or yaadi or maras or pandill*).ti,ab. (71) 
4 (“county lines” or “county-lines” or “street-connected” or “street connected” or “street children” or 

“street-children” or “street involvement” or “neighbourhood disorder” or “neighborhood disor-
der”).ti,ab. (794) 
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APA PsycInfo <1967 to August Week 3 2021>  (OVID) 

5 (Pirus or “Hoover Criminals” or “Burger boys” or “L.A. Brims” or “LA Brims” or “Athens Park 
Boys” or “Drill Company” or cholos or “Denver Lanes” or Crips or “Folk Nation” or “Aggi 
Crew” or “Tottenham Boys” or “Bombarcilar” or Bombers).ti,ab. (241) 

6 1 or 2 or 3 or 4 or 5 (4827) 
7 (((“social exclusion” or “socially excluded” or “low socioeconomic” or “low socio* economic” or 

“social disadvantag*” or vulnerable or city or cities or “inner-cit*” or urban or margin* or suscep-
tible) adj3 (teen* or adolescent* or youth* or juvenile* or student*)) or ((“at risk” or “at-risk”) 
adj1 (teen* or adolescent* or youth* or juvenile* or student*))).ti,ab. (20080) 

8 (delinq* or violen* or crime or criminal or recidiv*).ti,ab. (158994) 
9 7 and 8 (2530) 
10 6 or 9 (7159) 
11 ((((((pilot* or outreach* or initiative* or strateg* or campaign* or operations* or approach* or blue-

print* or taskforce or mission* or treatment* or support* or model* or service* or policy or poli-
cies) adj5 (reduc* or prevent* or deter* or minimise* or stop* or leave or abstain* or rehabilitat* 
or deal* or counter* or desistance or desistence or desisting or disengaging or disengage or disen-
gagement or divert* or diversion* or transform*)) or (interagenc* or “inter agenc*” or multiagenc* 
or “multi agenc*” or (((cross* or multi* or inter*) adj1 agenc*) or department* or institution* or 
sector* or setting*))) adj5 (collaborat* or pilot* or service* or outreach* or initiative* or strateg* 
or campaign* or operations* or approach* or blueprint* or taskforce or mission* or involv* or 
treatment* or support* or model*)) or (collaborat* or outreach)) adj5 (pilot* or service* or initia-
tive* or strateg* or campaign* or operations* or approach* or blueprint* or taskforce or mission* 
or involv* or treatment* or support* or model*)).ti,ab. (247573) 

12 (intervention* or program* or project* or experiment*).ti,ab. or early intervention/ (1223575) 
13  (“anti-gang advertising” or education or training or curfew* or “recreational activities” or “Com-

munity mobilisation” or “Community mobilization” or “community engagement” or law or laws 
or regulation* or legislation or legislative or legislature or sentencing or punishment or enforce-
ment or injunction* or police or policing or “delinquency control*" or (behavio* adj1 control) 
or (behavio* adj3 treatment*) or (behavio* adj3 chang*) or (behavio* adj3 modif*) or (behavio* 
adj3 strateg*) or “counselling” or “anger management” or “aggression therapy” or “youth work” 
or casework or psychotherapy or therap* or CBT or counseling or mentoring or rehabilitat* or 
regeneration).ti,ab. (1273030) 

14  (“Aggression Replacement Training” or “Boston Gun Project” or “CASASTART” or "Chicago 
Area Project” or “Children at Risk Program” or “Dallas Anti-Gang Initiative” or “Gang Resist-
ance Education and Training (GREAT)” or “Gang Violence Reduction Project” or “Kansas City 
Gun Experiment” or “Late Nite Basketball Project” or “Little Village Gang Violence Reduction 
Project” or “National Youth Gang Drug Prevention Program” or “Operation Ceasefire” or “Oper-
ation Weed and Seed” or “Weed & Seed program” or “Operation Roundup” or “Perry Preschool 
Project” or “Respect Encourages Student Participation in Empowering Communication Tech-
niques (RESPECT)” or “TARGET model” or “’Total-Community’ Delinquency Control Project” 
or “Operation Ceasefire” or “Boston Gun Project” or “Comprehensive Gang Model” or “Vio-
lence Reduction Unit” or “Pulling Levers” or “Cure Violence programme” or (“Cure Violence” 
adj1 program*) or “operation thumbs down” or “project build” or “gang reduction program*” or 
“global positioning system for high-risk gang offenders” or “violence reduction partnership*” or 
“movimiento ascendicia” or “milwaukee safe streets” or “halfway back program*” or “operation 
hardcore” or “operation peacekeeper*” or “project safe neigborhoods” or “project safe neigbour-
hoods” or “safe and successful youth initiative*” or “group violence reduction strategy” or “no 
violence alliance” or “community initiative to reduce gun violence” or “Rescue and Response 
County Lines” or “Vulnerability and Violent Crime Program*”).ti,ab. (239) 
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APA PsycInfo <1967 to August Week 3 2021>  (OVID) 

15 “costs and cost analysis”/ or health care economics/ or (“cost benefit” or “cost effectiveness”).ti,ab. 
or resource allocation/ or health outcomes/ or treatment outcomes/ or psychotherapeutic outcomes/ 
or program evaluation/ or evaluation/ or educational program evaluation/ or mental health program 
evaluation/ or treatment effectiveness evaluation/ or experimental design/ or between groups 
design/ or clinical trials/ or followup studies/ or exp hypothesis testing/ or experiment controls/ or 
exp randomized controlled trials/ or randomized clinical trials/ (173480) 

16 (random* or “cluster random*” or trial or evaluat* or effective* or “mixed methods” or impact*).
ti,ab. (1398229) 

17 (“controlled study” or “evaluation” or “impact assessment” or “outcome assessment” or “outcome 
study” or “process evaluative method*” or “stage of change” or “stages of change” or (program* 
adj2 implementation) or “mechanism* of change”).ti,ab. (228718) 

18 (“trial registration” or “clinical trial” or “comparative trial” or “controlled trial” or “randomised 
experiment*” or “randomised study” or “randomised trial” or “randomized experiment*” or “rand-
omized study” or “randomized trial” or RCT).ti,ab. (56007) 

19 ((random* or quasi* or study) adj3 experiment*).ti,ab. (36862) 
20 ((lesson* adj learned) or “case study” or “case studies” or “feasibility study” or “pilot study” or 

“feasibility studies” or “pilot studies” or “pilot project*” or “pilot program*”).ti,ab. (146651) 
21 (effectiveness* or “performance measure*” or “performance assessment” or “mixed methods” or 

“proof of concept” or (program* adj2 (effect* or impact*))).ti,ab. (204072) 
22 11 or 12 or 13 or 15 or 16 or 17 or 18 or 19 or 20 or 21 (2813490)
23 10 and 22 (4818) 
24 14 or 23 (5003) 
25 limit 24 to yr = “2005 -Current” (3555) 

Appendix 2

Search sources: databases
The following 33 databases, database collections and registers were searched between 

July and September 2021: 3ie impact evaluations database (3ie); ASSIA (Proquest); 
Australian Education Index (Proquest); British Education Index (EBSCO); CENTRAL 
(Cochrane trials register, Cochrane library); CINAHL (EBSCO); CINCH Australian 
Criminology Database (https:// www. aic. gov. au/ cinch); Cochrane Database of Systematic 
Reviews (Cochrane library); Criminal Justice Database (Proquest); Database of promot-
ing health effectiveness reviews (DOPHER) (EPPI-Centre); Proquest regional databases: 
East & South Asia Database, East Europe, Central Europe Database, India Database, 
Latin America & Iberia Database, Middle East & Africa Database (Proquest); Econlit 
(EBSCO); EMBASE (OVID); ERIC (EBSCO); Geobase (OVID); Global Health (OVID); 
Global Index Medicus (WHO); Global Policing (https:// gpd. uq. edu. au/s/ gpd/ page/ about); 
Health Management Information Consortium (OVID); IBSS (Proquest); Index to Legal 
Periodicals and Books (HW Wilson) (EBSCO); HEINonline collections: the Law Journal 
Library, the Federal Register Library, the Treaties and Agreements Library, and the U.S. 
Supreme Court Library (HEINonline); Medline/Medline in progress (OVID), National 
Police Library (College of Policing); NCJRS (Proquest); PAIS (Public Affairs Information 
Service) Index (Proquest); Proquest theses and dissertations (Proquest); PsycInfo (OVID); 
Safety Lit (https:// www. safet ylit. org/), Social Policy and Practice (OVID), Web of Science 

https://www.aic.gov.au/cinch
https://gpd.uq.edu.au/s/gpd/page/about
https://www.safetylit.org/
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databases: Social Science Citation Index, Emerging Sources Citation Index, Book citation 
index (social science component) (Web of Science), Sociological Abstracts (Proquest); Tri-
als register of promoting health interventions (TRoPHI) (EPPI-Centre).

Search sources: web sites.
The following 25 websites and search engines were searched and browsed between 

13 and 16 September 2021: Center for Problem-Oriented Policing (https:// popce nter. asu. 
edu); ELDIS (https:// www. eldis. org/ search); European Crime Prevention Network (https:// 
eucpn. org/); Homeland Security Digital Library (hsdl.org); IMF WorldBANK library; 
J-PAL (https:// www. pover tyact ionlab. org/ evalu ations); Microsoft Academic search (via 
EPPI-Reviewer); National Archive Criminal Justice Data (NACJD)  (https:// www. icpsr. 
umich. edu/ web/ pages/ NACJD/ disco ver- data. html); National Gang Crime Research Center 
(ngcrc.com); NICE Evidence search (https:// www. evide nce. nhs. uk/); Office of Justice Pub-
lications (https:// www. ojp. gov/); Office of Juvenile Justice & Delinquency Prevention (US) 
(https:// ojjdp. ojp. gov); Police Foundation (https:// www. police- found ation. org. uk/); RAND 
(www. rand. org); SCCJR The Scottish Centre for Crime and Justice Research (https:// www. 
sccjr. ac. uk/ search/); Social Systems evidence (socia lsyst emsev idence. org); The Interna-
tional Juvenile Justice Observatory (IJJO) Documentation Center (https:// www. oijj. org/ 
en/ our- work/ resea rch); The Mental Elf (https:// www. natio nalel fserv ice. net/ mental- health); 
UK College of Policing What works Crime Reduction (https:// whatw orks. colle ge. police. 
uk/ Pages/ defau lt. aspx); UK Home Office (https:// www. gov. uk/ gover nment/ organ isati ons/ 
home- office); UK Ministry of Justice (https:// www. gov. uk/ gover nment/ organ isati ons/ minis 
try- of- justi ce); US National Institute of Justice (https:// nij. ojp. gov); Vera Institute for Jus-
tice (https:// www. vera. org/); Worldcat libraries worldwide (Worldcat.org (via link from 
worldbank); Youth Endowment Fund (https:// youth endow mentf und. org. uk/).

Appendix 3

Mag custom search
•  Topic: Gang violence AND published after: 2005-01-01 (mag-2021-08-30)
•  Topic: Juvenile Gangs AND published after: 2005-01-01 (mag-2021-08-30)
•  Custom: (OR (W = ‘gang’, W = ‘gangs’, W = ‘gangster’, W = ‘gangsters’, W = ‘gangland’, W = ‘gang-

lands’, W = ‘posse’, AW = ‘yardies’, W = ‘yaadi’, W = ‘maras’, W = ‘pandilla’, W = ‘pirus’, W = ‘cholos’, 
W = ‘crips’, W = ‘bombarcilar’, W = ‘bombers’) AND published after: 2005-01-01 (mag-2021-08-30)) 
AND (OR (AW = ‘intervention’, AW = ‘interventions’, AW = ‘program’, AW = ‘programs’, AW = ‘pro-
gramme’, AW = ‘programmes’, AW = ‘evaluation’, AW = ‘evaluations’) AND published after: 2005-01-
01 (mag-2021-08-30))

•  Custom: (OR (AND (W = ‘county’, W = ‘lines’), AND (W = ‘street’, W =‘ connected’), AND 
(W = ‘street’, W = ‘children’), AND (W = ‘street’, W = ‘involvement’), AND (W = ‘neighbourhood’, 
W = ‘disorder’), AND (W = ‘neighborhood’, W = ‘disorder’)) AND published after: 2005-01-01 
(mag-2021-08-30)) AND (OR (AW = ‘intervention’, AW = ‘interventions’, AW = ‘program’, AW = ‘pro-
grams’, AW = ‘programme’, AW = ‘programmes’, AW=‘evaluation’, AW=‘evaluations’) AND pub-
lished after: 2005-01-01 (mag-2021-08-30a))

https://popcenter.asu.edu
https://popcenter.asu.edu
https://www.eldis.org/search
https://eucpn.org/
https://eucpn.org/
https://www.povertyactionlab.org/evaluations
https://www.icpsr.umich.edu/web/pages/NACJD/discover-data.html
https://www.icpsr.umich.edu/web/pages/NACJD/discover-data.html
https://www.evidence.nhs.uk/
https://www.ojp.gov/
https://ojjdp.ojp.gov
https://www.police-foundation.org.uk/
https://www.rand.org
https://www.sccjr.ac.uk/search/
https://www.sccjr.ac.uk/search/
https://www.socialsystemsevidence.org
https://www.oijj.org/en/our-work/research
https://www.oijj.org/en/our-work/research
https://www.nationalelfservice.net/mental-health
https://whatworks.college.police.uk/Pages/default.aspx
https://whatworks.college.police.uk/Pages/default.aspx
https://www.gov.uk/government/organisations/home-office
https://www.gov.uk/government/organisations/home-office
https://www.gov.uk/government/organisations/ministry-of-justice
https://www.gov.uk/government/organisations/ministry-of-justice
https://nij.ojp.gov
https://www.vera.org/
https://youthendowmentfund.org.uk/
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Appendix 4

Table 3

Table 3  Intervention codes

Intervention codes (tick all that apply)
The interventions outlined in each study may have more than one strategy, and therefore each study may 
appear under a number of headings

Criminal justice interventions
   Enforcement Enforcement activity, predominately criminal sanctions, designed to deter 

gang-related criminal behaviour
   Legal Interventions which relate to legal provisions such as gang injunctions, 

curfews; shutting down illegal diversions of new handguns from retail 
sources

Social improvement interventions
   Direct communication Direct messaging to problem individuals or at-risk people, marketing 

within the geographic area
   Conflict resolution Includes mediation, mentoring, e.g. by outreach workers
   Educational Educating or re-educating the study group. Includes academic learning 

and other skills such as nutritional information
   Psychological Psychological interventions, e.g. aggression replacement therapy, anger 

management, counselling
   Organisation and management Material which focuses on the organisation, planning and development, 

ethos, governance, leadership and management of interventions
   Diversion Material which focuses on diversionary activity designed to turn 

individuals away from gang-related criminal behaviour. This includes 
recreational activities

   Opportunities provision Material which focuses on provision of new, long-term opportunities for 
those engaged in gang-related criminal behaviour, e.g. employment, 
housing and other services

   Community mobilisation Material which focuses on the engagement and mobilisation of the 
community in addressing gang-related criminal behaviour, e.g., clergy 
outreach

   Situational Material which focuses on activity which makes physical changes to the 
local area and which are designed to prevent gang-related criminal 
behaviour, e.g. lighting, gating, traffic control

   Vocational skills training Material which focuses on vocational training
   Other topic focus Uncertainty due to poor description, uncertainly about fit and/or rel-

evancy in terms of above codes
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Table 4  Outcome codes

Outcomes

Criminal justice Violent crimes and arrets (e.g. homicides, assault, firearm-related incidents, 
recidivism)

Cognitions and behaviours Attitudes, values, beliefs, self-efficacy, high risk behaviours, delinquency, 
pro-social behaviours, fear of violence, perceptions of safety and levels of 
fear

Public health Health behaviours, including physical and mental health, substance misuse
Education School and other education outcomes
Social-economic Employment, housing, finance
Cost of intervention Cost and cost/benefit of intervention
Other outcomes Mainly personality traits, self-regulation, process, parental factors

Table 5  Other population markers

Other population markers (tick all that apply)
The interventions outlined in each study may have more than one population focus, and therefore each 
study may appear under a number of headings

Agencies and organisations Includes those with responsibility for the strategic leadership, manage-
ment and delivery of interventions (e.g. members of agencies and 
organisations surveyed to assess effectiveness of intervention)

Communities Includes communities affected by gang-related violence (e.g. members 
of communities surveyed to assess effectiveness of intervention)

Schools Includes pupils or staff (teaching or non-teaching) within schools
Families Includes the families
Government Includes representatives from government or governing bodies
Geographic area Includes interventions targeted in specific locations
Other educational institution Includes students or staff (teaching or non-teaching) within other edu-

cational institutions, e.g. college, special educational schools
Criminal justice or legal system Includes those individuals identified as being an inmate, parolee or on 

probation
Other population focus Includes a population focus of the study that is not covered by any of 

the other specified foci
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