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Abstract

Context: Health economic evaluations (e.g., cost-effectiveness analysis) can guide the efficient 

use of resources to improve health outcomes. This study aims to summarize the content and 

quality of interpersonal violence prevention economic evaluations.

Evidence acquisition: In 2020, peer-reviewed journal articles published during 2000–2019 

focusing on high-income countries were identified using index terms in multiple databases. Study 

content, including violence type prevented (e.g., child abuse and neglect), outcome measure (e.g., 

abusive head trauma clinical diagnosis), intervention type (e.g., education program), study 

methods, and results were summarized. Studies reporting on selected key methods elements 

essential for study comparison and public health decision making (e.g., economic perspective, 

time horizon, discounting, currency year) were assessed.

Evidence synthesis: A total of 28 economic evaluation studies were assessed, most of which 

reported that assessed interventions yielded good value for money. Physical assault in the 

community and child abuse and neglect were the most common violence types examined. Studies 

applied a wide variety of cost estimates to value avoided violence. Less than two thirds of the 

studies reported all the key methods elements.

Conclusions: Comprehensive data collection on violence averted and intervention costs in 

experimental settings can increase opportunities to identify interventions that generate long-term 

value. More comprehensive estimates of the cost of violence can improve opportunities to 

demonstrate how prevention investment can be offset through avoided future costs. Better 

adherence to health economic evaluation reporting standards can enhance comparability across 

studies and may increase the likelihood that economic evidence is included in violence prevention 

decision making.

CONTEXT

The WHO estimates that each year the populations of high-income countries incur 2.4 

million disability-adjusted life years—a measure of lost life years owing to ill health, 
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disability, and early death—to interpersonal violence.1 The burden of interpersonal violence 

in low- and middle-income countries is even higher. This estimate refers to physical, sexual, 

or psychological attack or deprivation perpetrated by families or partners (child abuse and 

neglect, intimate partner violence, elder abuse) or in the community (assault by 

acquaintances or strangers, including youth violence, violence related to property crimes, 

and workplace violence); collective (e.g., group) and self-directed violence are assessed 

separately.2

Previous research has demonstrated the substantial cost of interpersonal violence in high-

income countries (e.g., estimated costs in the U.S. equivalent to 3% of the country’s gross 

domestic product) and that the public sector usually pays the cost of violence-related 

medical care and criminal justice activities.3 However, the economic impact of interventions 

to reduce violence is less studied. Health economic evaluations (cost–benefit analysis 

[CBA], cost-effectiveness analysis [CEA], and cost–utility analysis [CUA]) can inform 

resource allocation decisions by providing information on strategies that yield the greatest 

benefit for the lowest cost.4,5

A review of violence prevention economic evaluations published primarily in the 1980s and 

1990s reported that most of such studies were based on interventions in the U.S., that the 

most common study topic was child abuse and neglect, and that several interventions (e.g., 

home visiting programs targeting at-risk families) were associated not just with reasonable 

cost compared with the value of associated benefits but with indeed overall cost savings.6 

Authors of that review also noted that assessed studies differed so much in terms of methods 

and measured costs that direct comparison between the studies was essentially impossible. 

More recent reviews have addressed economic evidence on the prevention of violence and 

related risk factors in specific populations or by intervention type, for example, interventions 

among high-risk young people or a focus on parenting interventions to improve a variety of 

outcomes, including violence risk factors.7,8

The literature is lacking a systematic and comprehensive review of recent economic 

evidence on interventions that aim to reduce interpersonal violence. This framing is timely 

and important. Evidence is growing on the substantial lifetime cost of violence, including 

intimate partner violence and child mal-treatment. This evidence provides new opportunities 

to demonstrate how the cost of violence prevention interventions ultimately can be offset 

partially or fully by the cost of medical care, criminal justice activities, lost productivity, and 

reduced quality of life that would be otherwise incurred among victims, perpetrators, and the 

community.9,10 The aim of this study is to summarize the content and quality of 

interpersonal violence prevention economic evaluations published during the last 2 decades.

EVIDENCE ACQUISITION

The approach for this review was informed by the systematic review criteria and reporting in 

the 2012 review of unintentional injury prevention economic evaluations conducted by 

Polinder et al.11 English language peer-reviewed journal articles describing original 

economic evaluations of public health violence prevention interventions in high-income 

countries published during the past 2 decades were assessed.12
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Key Concept Definition

This review addressed interventions to reduce interpersonal violence as classified by the 

WHO (described previously). Studies that directly measured avoided violence were 

included, for example, the estimated attributable number of children that avoided clinical 

diagnosis of abusive head trauma on the basis of families’ participation in a violence 

prevention intervention. Studies that described an original economic evaluation comparing 

intervention costs and benefits were included. For example, CBA measures both costs and 

health outcome benefits in monetary units (money saved compared with money invested), 

and CEA compares non-monetary per-unit effect and per-unit cost (e.g., cost per fall 

averted).4 In CUA, a variant of CEA, effects are measured in terms of utilities, such as 

quality-adjusted life years (QALYs) gained owing to avoided ill health or injury. In CBA, 

results are typically presented in terms of benefit-to-cost ratios (e.g., $5 in benefits for each 

$1 invested). In CEA and CUA, costs and effects of interventions are typically presented an 

incremental cost-to-effectiveness ratio (ICER) (e.g., the cost per avoided assault or the cost 

per QALY gained).

Search Strategy and Data Extraction

A literature search was performed in PubMed, Embase, PsycINFO, SafetyLit, and Scopus 

databases for peer-reviewed journal articles published on January 1, 2000–December 31, 

2019. Potential studies were screened for inclusion through title and abstract review and then 

full-text review by author agreement format (Figure 1 and Appendix Table 1, available 

online). Both authors conducted data extraction on the basis of the studies’ published 

content; final data entries were determined by an agreement if differences existed. Potential 

studies were excluded on the basis of: violence outcome measure was outside the study 

focus (e.g., unintentional injury or terrorism violence), avoided violent events were not 

directly measured (e.g., study instead measured reduced risk factors for violence), or study 

was not an original economic evaluation (e.g., reporting on previous studies or no 

incremental comparison of intervention costs and benefits). Potential studies were included 

if ≥1 assessed intervention and assessed outcome met the inclusion criteria.

Content and Reporting Quality Assessment

Study content, reporting quality, and overall economic results were assessed. All analyzed 

data from the assessed studies are demonstrated in Appendix Table 2 (available online). 

Study content was classified in terms of violence type (e.g., child abuse and neglect), 

prevention type (primary or secondary), intervention type (e.g., education program; 

categories emerged on the basis of the content of assessed studies), comparator type (usual 

care or another intervention), and applied average cost of avoided violence, a key modeling 

input. Studies that evaluated violent assault in the community but did not directly identify 

the inclusion of sexual assault were presumed to have addressed only physical assaults. 

Violence outcome measures (e.g., abusive head trauma clinical diagnosis), intervention 

target population, and summary economic results (ICER and benefit-to-cost ratios) were 

identified for each study. Additional information extracted from assessed studies included 

intervention details, country or region, detailed cost components (e.g., intervention costs, 

victim lost productivity costs, criminal justice costs), and a selected summary results 
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statement drawn from the article text about whether the intervention was ultimately framed 

as economically favorable by study authors.

The reporting quality of assessed studies was classified on the basis of selected elements 

from the Consolidated Health Economic Evaluation Reporting Standards checklist5 and the 

Second Panel on Cost-Effectiveness in Health and Medicine13 guidelines, which aim to 

standardize the reporting quality of economic evaluations and promote comparability across 

studies. This review did not attempt to assess all the recommended elements from both 

guidelines. Quality assessment was based on studies’ reporting of selected key methods 

elements essential for study comparison and public health decision making: economic 

evaluation type (CEA, CUA, or CBA), study design (clinical trial or modeling—meaning 

that data merged from existing sources outside of an experimental setting), economic 

perspective (e.g., societal—costs to all payers—or healthcare payer or employer), time 

horizon (duration over which outcomes and costs were assessed), discounting (adjustment to 

account for future costs, typically valued less than present costs), cost categories (e.g., only 

direct healthcare costs or additional elements such as lost productivity and non-healthcare 

costs), currency year (e.g., 2019 U.S. dollars [USD]), unit cost data and source, effectiveness 

data (e.g., number of violent events averted through intervention, including utility weights) 

and source and sensitivity analysis. This review did not attempt to independently verify 

intervention effectiveness data that authors of economic evaluations applied in their studies.

EVIDENCE SYNTHESIS

The combined database searches identified 719 articles (Figure 1 and Appendix Table 1, 

available online). Title and abstract screening indicated 50 articles for full-text review, and 

28 articles—each describing a separate study—met inclusion criteria.

Study Content

Almost half of the assessed studies (n=12 of 28 studies, 43%) evaluated interventions to 

prevent community violence14–25 (Table 1). A total of 3 of those studies directly addressed 

sexual violence,17,21,23 and 1 directly addressed firearm violence14 (Table 1). Most other 

studies (36%) addressed child abuse and neglect,26–35 3 studies (11%) addressed intimate 

partner violence,36–38 2 studies (7%) addressed bullying,39,40 and 1 study (4%) addressed 

elder abuse41 (Table 1). Approximately half of the studies evaluated an intervention 

pertaining to both primary (preventing violence before it starts) and secondary (responding 

to violence when it occurs) prevention (Table 1).

Many studies described an economic evaluation of a violence prevention intervention that 

was primarily an education program17,18,22,27,32,34–36,38–40 (39%), a home visiting 

program26,28,29,33,34 (18%), or a hospital-centered violence intervention program15,20,24,25 

(14%) (Table 1). Other studies assessed alcohol policy changes,19 improvements to the built 

environment14 (i.e., blight remediation), counseling,30 multisystemic therapy,21,31 social 

services,37,41 or violence hot-spot services coordination16,23 (e.g., information sharing 

between law enforcement and medical services providers to focus law enforcement 

resources in areas where violence previously occurred) (Table 1). Nearly half of the studies 

(43%) addressed interventions in the U.S. (Appendix Table 2, available online). Nearly all 
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studies (89%) compared an intervention with usual care (rather than with an alternative 

intervention) (Table 1).

A total of 15 studies reported the average monetary value of avoided violence that was used 

to evaluate the benefits of the assessed intervention (Appendix Table 2, available online). 

This is a key modeling input that influences economic evaluation results such as the 

incremental cost per violence avoided (i.e., the value of avoided violence compared with an 

intervention’s cost and effectiveness). Values attributed to avoided child abuse and neglect 

ranged from $63,000 (2013 USD)34 to $7.1 million (2014 Canadian dollars27 or 

approximately $6.5 million 2014 USD; www.xe.com for currency conversion) per child 

(Appendix Table 2, available online). In the studies that applied these values, the lower value 

aimed to capture represented lifetime costs per child with administratively confirmed 

nonfatal abuse or neglect from a government payer perspective (i.e., costs such as special 

education typically paid by a government),34 and the higher value aimed to capture the cost 

of fatal abuse or neglect per child from the societal perspective27 (i.e., costs to all payers, in 

this case, including the intangible cost of pain and suffering) (Appendix Table 2, available 

online). Values attributed to avoided sexual violence in the community ranged from $14,800 

(2008–2009 Australian dollars23 or $14,140 2008 USD) to $103,000 (2008 USD)21 per 

assault (Appendix Table 2, available online). The lower cited value aimed to capture 

medical, lost productivity, and criminal justice costs as well as intangible costs on the basis 

of community willingness to pay to reduce alcohol-related harm in the local community (on 

the basis of household survey data) from the societal perspective,23 and the higher cited 

value aimed to capture criminal justice, property damage, medical care, lost productivity, 

and intangible costs from the societal perspective (Appendix Table 2, available online).21 

Values attributed to avoided physical assault in the community ranged from £1,171 (2003 

pound sterling16 or $1,900 2003 USD) to $2.2 million (2011 USD)24 per assault (Appendix 

Table 2, available online). The lower cited value aimed to capture physical and 

psychological impact, victim services, medical services, and criminal justice costs per 

nonfatal common (i.e., not wounding) assault from the societal perspective,16 and the higher 

cited value aimed to capture the cost per homicide from the societal perspective24 (Appendix 

Table 2, available online).

Reporting Quality Assessment

Nearly half of the assessed studies (43%) were described as CEA, a third of them were 

described as CBA (32%), and the rest were described as CUA (21%) or multiple (4%) (Table 

2). A minority of studies were conducted as part of a clinical trial (29%), and the majority 

used a modeling design (71%) (Table 2). Most studies reported costs and benefits from the 

societal perspective (39%) or multiple perspectives that included the societal perspective 

(29%) (Table 2 and Appendix Table 2, available online). The most common time horizon 

was between 1 and 10 years (46%), followed by lifetime (29%) (Table 2). The most common 

discount rate was 3% or 3.5% (combined 57% of studies), but several studies (18%) did not 

report discounting despite assessing costs and benefits over a period that exceeded 1 year 

(Table 2). Most studies (71%) assessed violence-related costs beyond direct medical care 

costs, such as criminal justice costs (Table 2).
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Most studies reported on individual key methods elements, such as currency year (93%), 

unit cost data and source (82%), unit effectiveness and source data (86%), and sensitivity 

analysis (89%). However, less than two thirds (61%) of studies included completed reporting 

on all selected elements, defined as type of economic evaluation, study design, economic 

perspective, time horizon, discounting, currency year, unit cost and effectiveness data and 

source, and sensitivity analysis (Table 2).

Summary Economic Results

A variety of interventions were reported to prevent violence and achieve substantial 

economic benefits in terms of avoided violence and costs relative to the cost of the 

intervention. A total of 16 studies reported summary economic results using an ICER (e.g., 

the incremental cost per QALY gained or violence avoided), 10 studies reported a benefit-to-

cost ratio, and 2 studies reported neither32,41 (Table 3).

The ICER calculations among CEA and CUA studies yielded results framed by the study 

authors as good value for money (e.g., the intervention dominated the comparator by being 

less costly and more effective or the ICER was within a cited willingness-to-pay threshold) 

for multiple interventions (Table 3), including Period of PURPLE Crying (education 

program for parents and caregivers of newborns to avoid pediatric abusive head trauma)27; 

Identification and Referral to Improve Safety program (training program for primary 

medical care providers to improve the response to women experiencing intimate partner 

violence; 2 studies)36,38; Parents under Pressure (home visiting program for methadone-

maintained parents with young children)28; increased alcohol taxation to avoid violent 

assault19; school-based antibullying programs39,40; and multiple hospital-centered violence 

intervention programs, such as the Wraparound Program (1-on-1 case management and 

linkages to services, including mental health treatment, court services, and housing to avoid 

repeat violent assault among adolescents and young adults).15,18,20,25

Benefit-to-cost ratio calculations among CBA studies of 10 interventions reported positive 

cost–benefit ratios, that is, >$1 achieved in terms of avoided violence costs for each $1 spent 

on the intervention (Table 3). These interventions were Child–Parent Centers education 

program and Nurse-Family Partnership Home Visiting Program to prevent child abuse and 

neglect among families of young children34,35; multisystemic therapy to prevent child abuse 

and neglect among families referred by administrative child protective services31 as well as 

to prevent repeat physical or sexual assault perpetration among juvenile offenders21; shelter 

services to prevent intimate partner violence37; urban blight remediation to prevent firearm 

assault14; education for hospitality workers and the general community to prevent alcohol-

related assault22; a hospital-centered violence intervention program to connect violently 

injured patients with resources that reduce the risk of violent reinjury and perpetration24; 

and violence hot-spot services coordination, including law enforcement agencies to prevent 

physical assault16 and alcohol-related sexual assault.23

DISCUSSION

This review highlights at least 4 opportunities for future violence prevention economic 

evaluations. First, economic evaluations of violence prevention interventions remain 
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relatively uncommon. Researchers and practitioners of violence prevention can address this 

by incorporating cost collection and direct measurement of violence avoided into all 

program evaluation plans as well as high-quality reporting of economic evaluation results, 

consistent with current guidelines.5,13 Economic evaluations of violence prevention 

programs require an estimated intervention cost per participant, an average value of avoided 

violence, and an estimated number of violent events avoided through the intervention. 

Organizations that are early to adopt effective interventions can build toward the data 

required for a full economic evaluation and assist decision making in other jurisdictions by 

publishing information on actual fixed and marginal intervention costs per participant.42

Second, this review demonstrated that recent violence prevention economic evaluations 

assigned a wide range of monetary values to averted violence. For example, the difference 

between the lowest and highest valuation of averted sexual assault in assessed studies 

($14,800 as 2008–2009 Australian dollars—or approximately $15,000 as 2008 USD—and 

$103,000 as 2008 USD) could potentially be the difference between concluding and not 

concluding that an intervention is economically beneficial.21,23 A more recent estimate of 

the lifetime cost of rape ($122,461 per victim as 2014 USD) exceeds the highest estimate 

applied among the assessed studies; however, even that more recent estimate is conservative 

because it did not include an estimated value of attributable intangible costs such as victim 

and community pain and suffering.43 Even with the conservative valuations applied to 

averted sexual assault in the 2 cited economic evaluations included in this review, the 

assessed interventions (multisystemic therapy and violence hot-spot services coordination, 

respectively) were reported as likely cost saving.

In the absence of a directly applicable, robust, long-term, estimated monetary value of 

violence avoided through a particular intervention, researchers have at least 2 options that 

still permit insight about the economic value of effective interventions. One option is to 

present averted violence outcomes in terms of natural units, without assigning a monetary 

value to those outcomes. For example, 1 study assessed in this review presented results in 

terms of the cost per assault averted.25 Notably, this approach is likely most palatable when 

an effective intervention has a low cost per participant, that is, an intervention cost low 

enough that most observers would judge it to be less than the assumed cost of the avoided 

violence. A second approach is to test an intervention’s cost per effect against a range of 

plausible willingness-to-pay values.44

The third insight from this review is that direct comparisons among violence prevention 

economic evaluations continue to be inhibited by studies’ reporting quality.6 A previous 

systematic review of unintentional injury prevention economic evaluations reached a similar 

conclusion, as did a recent systematic review of economic evaluations of interventions to 

improve outcomes—including risk for violence—among high-risk young people.8,11 As 

research grows on the economics of violence prevention, it is essential that such studies can 

be directly compared. Most studies included reporting on individual assessed methods 

elements (e.g., 93% of studies reported currency year), and yet, less than two thirds of the 

studies examined in this review included all key reporting elements (Table 2). The reporting 

elements assessed in this review truly represent the most basic elements required for 

economic evaluation studies. Without reporting on each of these elements, studies fail the 
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test of reproducibility that is the standard for peer-reviewed original analysis. Widespread 

reporting quality improvement among peer-reviewed violence prevention economic 

evaluations potentially could be addressed efficiently through journal submission 

requirements. The British Medical Journal, for example, requires authors to include the 

Consolidated Health Economic Evaluation Reporting Standards checklist when submitting 

health economic evaluation studies for review, including a location identified in the 

submission for each checklist element.

Finally, few violence prevention economic evaluations have retrospectively assessed the 

real-world cost effectiveness resulting from adopted intervention activities. It is valuable to 

directly observe the cost and health effects of prevention activities as implemented, which 

can verify whether outcomes anticipated from trial settings or model projections materialize 

in practice. In this review, 2 linked studies of the Identification and Referral to Improve 

Safety program intervention in the United Kingdom together demonstrated a desirable 

evolution of economic evidence related to a violence prevention intervention. The first study 

presented an economic evaluation on the basis of data from an RCT of the intervention, and 

the second study, published several years later, presented an economic evaluation of the 

intervention once widely implemented outside the trial setting.36,38 The later observational 

study supported the economic findings of the clinical trial.

Limitations

This review focused on English language peer-reviewed studies indexed in selected 

databases and that addressed interpersonal violence prevention in high-income countries. 

This narrow economic context aims to make results more generalizable in such countries, 

although evaluation of the intervention in specific countries would still be necessary. A 

growing literature addresses the economic value of violence prevention interventions in 

middle- and low-income countries and should be the subject of a future similar review.45,46 

This review systematically identified economic evaluations published in peer-reviewed 

journals and documented basic reporting quality. This review documented whether the 

assessed economic evaluations reported intervention effectiveness data and source but did 

not attempt to verify the intervention effectiveness results that were used. Careful consumers 

of economic evaluation results should be familiar with the benefits and limitations of 

contributing cost and effectiveness data. This review addressed the incremental comparison 

of intervention costs and benefits and did not include, for example, studies of only net 

benefits.47 This review did not attempt to merge results from multiple studies of the same 

topic (i.e., not a meta-analysis). Economic evaluations with favorable results may be more 

likely to be published; some studies assessed for inclusion in this review suggested intention 

for both effectiveness and CEA but did not proceed to full reporting on cost-effectiveness 

results once the intervention was not found to be more effective than the comparator in 

reducing measured violence outcomes. This review focused on interventions with reported 

effectiveness to reduce violent outcomes (e.g., number of assaults) and did not address 

interventions with reported effectiveness in reducing only the risk factors for violence 

perpetration or victimization (e.g., interaction with the judiciary system or low self-

regulation among youth at risk of perpetrating violence)48 because the latter are less 

amenable to monetary valuation. If violence-related injuries were a minor element within a 
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study, the study may not have been indexed using terms captured by the search strategy 

presented in this review.

CONCLUSIONS

This systematic review summarized the content and reporting quality of violence prevention 

economic evaluation studies published during the past 2 decades. The primary value of this 

review is in systematically assembling this information with the aim that researchers, 

policymakers, and public health practitioners can reference it in aggregate and understand 

where economic evidence for particular interventions exists or could be improved. 

Comprehensive data collection on violence averted and intervention costs in experimental 

settings can increase opportunities to identify interventions that effectively reduce violence 

and generate long-term value. More comprehensive estimates of the cost of violence can 

strengthen the case for how prevention investment can be offset through avoided future 

costs. Many violence prevention economic evaluations were consistent with some but not all 

reporting recommendations from current guidelines for reporting health economic 

evaluations. Standardized methodologic and reporting elements among future economic 

evaluations—perhaps based on journals requiring explicit adherence to existing reporting 

guidelines for such studies—have the potential to enhance comparability among studies and 

increase the likelihood that economic evidence is included in decision making related to 

violence prevention.
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Figure 1. 
PRISMA flowchart.
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Table 1.

Study Content

Study characteristics Studies, N=28, n (%)

Violence type

 Bullying 2 (7)

 Child abuse and neglect 10 (36)

 Elder abuse 1 (4)

 Intimate partner violence 3 (11)

 Community violence 12 (43)

  Sexual assault focus 3 (11)

  Firearm assault focus 1 (4)

Prevention type

 Primary 8 (29)

 Secondary 7 (25)

 Both 13 (46)

Intervention type

 Alcohol policy change 1 (4)

 Built environment 1 (4)

 Counseling 1 (4)

 Education program
a 11 (39)

 Home visiting program
a 5 (18)

 Hospital-centered violence intervention program 4 (14)

 Multisystemic therapy 2 (7)

 Social services 2 (7)

 Violence hot-spot services coordination 2 (7)

Comparator type

 Usual care only 25 (89)

Note: Appendix Table 2 (available online) provides study details. Percentages by category may not sum to 100% owing to rounding.

a
Sum of studies by intervention exceeds the total number of studies because 1 study34 assessed 2 different interventions—an education program 

and a home visiting program.

Am J Prev Med. Author manuscript; available in PMC 2021 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Peterson and Kearns Page 15

Table 2.

Study Methods and Reporting Quality

Study characteristics Studies, N=28, n (%)

Economic evaluation type

 Cost–benefit analysis 9 (32)

 Cost–effectiveness analysis 12 (43)

 Cost–utility analysis 6 (21)

 Multiple 1 (4)

Study design

 Trial setting
a 8 (29)

 Modeling
b 20 (71)

Economic perspective

 Healthcare payer 5 (18)

 Government or intervention payer 3 (11)

 Societal 11 (39)

 Multiple 8 (29)

 Not reported 1 (4)

Time horizon
c

 ≤1 year 5 (18)

 >1 to 10 years 13 (46)

 >10 years 2 (7)

 Lifetime 8 (29)

Discounting

 1.5% 1 (4)

 3% 9 (32)

 3.5% 7 (25)

 5% 2 (7)

 Not applicable (≤1-year time horizon for costs) 4 (14)

 Not reported 5 (18)

Avoided violence valuation cost elements

 Direct healthcare costs only 4 (14)

 Multiple cost types included 20 (71)

 Violence outcomes not valued monetarily 4 (14)

Reporting on other key elements

 Currency year 26 (93)

 Unit cost data and source 23 (82)

 Unit effectiveness data
d
 and source

24 (86)

 Sensitivity analysis 25 (89)

Complete reporting of selected elements
e 17 (61)

Note: Appendix Table 2 (available online) provides study details. Percentages by category may not sum to 100% owing to rounding.
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a
Includes RCT designs.

b
Includes mathematical, quasiexperimental, Markov, and original observational data designs.

c
Duration over which outcomes and costs were assessed.

d
Includes reporting on utility weights and data source.

e
Complete reporting refers to all the following: type of economic evaluation, study design, economic perspective, time horizon, discounting, 

currency year, unit cost data and source, unit effectiveness data and source, and sensitivity analysis.
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