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Executive summary

The Australia’s National Research Organisation for Women’s Safety (ANROWS) Evidence 
Portal of interventions to address and end violence against women (the Evidence Portal) is 
a living resource that provides policymakers and practitioners with access to evidence on 
the nature and effectiveness of interventions designed to address and end violence against 
women in Australia and other high-income countries. The Evidence Portal is a living online 
resource and can be accessed here: https://www.evidenceportal.au 

The ANROWS Instrument for assessing Risk of bias in quantitative Impact Studies 
(ANROWS-IRIS) is a bespoke risk of bias tool developed as part of the Evidence Portal. 
It has been designed for use with the quantitative impact evaluations included in the 
Evidence Portal as well as for systematic reviews in the social and psychological sciences 
more broadly. The tool is designed to be applied to quantitative impact evaluations of 
interventions to critically appraise them across six domains. Collectively, these domains 
examine whether the design, reporting and implementation of an evaluation study 
can support the conclusion that the intervention caused a change in the measured 
outcomes, or if study flaws are likely to lead to over- or underestimates of the effect of the 
intervention. 

This report briefly introduces risk of bias tools and sets out the justification for creating a 
bespoke risk of bias tool for use in the Evidence Portal. It details the development of the 
ANROWS-IRIS using a five-stage adaptive approach, incorporating: 1) scanning; 
2) identification; 3) design; 4) evaluation; and 5) adaptation.

The resultant ANROWS-IRIS assesses risk of bias of studies across six domains:

1) study design
2) selection bias
3) confounders
4) data collection methods
5) withdrawals and drop-outs
6) intervention integrity and fidelity. 

This report describes the importance of each domain, as well as the approach to 
generating an overall risk of bias rating for a study across the domains. The overall risk of 
bias rating allows for a simple, user-friendly evaluation of the methodological rigour of 
studies. Initial interrater reliability testing is reported for a sample of 11 studies from the 
Evidence Portal, with results showing good agreement between assessors across each 
domain and overall. 

The Evidence Portal is strengthened by the ability to assess the risk of bias of included 
interventions in the field. This lends the findings from the Evidence Portal greater 
robustness and aims to promote evidence-informed policy- and decision-making that can 
account for the quality of the literature and confidence in causal findings. The ANROWS-
IRIS is a valuable research tool to support the work of the Evidence Portal. 

The guidance document for assessors and the full ANROWS-IRIS tool, including the rating 
rubrics for the domains and overall ratings, are published separately (see Higginson et al., 
2023 and Eggins et al., 2023 respectively).
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Introduction

The ANROWS Evidence Portal of interventions to address and end violence against 
women (hereafter referred to as the Evidence Portal) is a living resource that provides 
policymakers and practitioners with access to evidence on the nature and effectiveness 
of interventions designed to address and end violence against women in Australia and 
other high-income countries. While the public-facing Evidence Portal website is designed 
to provide plain-language information on evaluations of interventions that are easily 
understood by a variety of audiences, the project is underpinned by a rigorous systematic 
search and screening methodology that is informed by best practice standards for 
systematic reviews (Higgins et al., 2022; Moher et al., 2009; The Campbell Collaboration, 
2021).                       

A key component of evidence-based research and practice in this space is appraising the 
credibility of conclusions drawn from studies of intervention effectiveness. In the context 
of violence against women, the Evidence Portal aims to confidently answer the question, 

“Does the intervention in question ‘work’ to prevent, identify, respond to, or promote 
recovery and healing from violence against women?” This requires a critical appraisal 
of quantitative evaluation studies across multiple domains that collectively examine 
whether the design, reporting and implementation of an evaluation study can support the 
conclusion that the intervention caused a change in the measured outcomes, or if study 
flaws are likely to lead to over- or underestimates of the effect of the intervention. 

This approach to critically appraising evaluation research is called risk of bias assessment. 
Risk of bias assessment typically requires an assessor to answer a series of signalling 
questions to identify and rate the impact of several potential sources of bias. These 
signalling questions are often grouped into domains or categories of potential threats to 
study credibility (e.g. bias resulting from participant selection, data collection or reporting). 
The answers to these signalling questions are then scored to assign ratings (e.g. high, 
medium or low risk of bias) to each domain of potential bias and, in some cases, to the 
study overall. 

There are many existing tools for assessing risk of bias; however, these vary widely by the 
types of studies appraised, the level of ambiguity in tool guidance, the consistency in how 
they are applied, and the contextual suitability to specific fields of study (Drukker et al., 
2021; Jüni et al., 1999; Page et al., 2018; Quigley et al., 2019; Seehra et al., 2016; Waddington 
et al., 2017). Although several risk of bias tools are able to evaluate a wide range of study 
designs (see for example the Effective Public Health Practice Project [EPHPP] Quality 
Assessment Tool for Quantitative Studies [EPHPP, 2009]; Risk Of Bias In Non-randomized 
Studies of Interventions [ROBINS-I; Sterne et al., 2016a]; and the Joanna Briggs Institute 
(JBI) checklists [JBI, 2020]), none met all of the needs of the Evidence Portal. 
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To function most effectively, the Evidence Portal required a brief, intuitive yet 
comprehensive tool that could be applied by trained non-experts and understood by a 
variety of audiences. The tool needed to: 

• evaluate quantitative primary studies across a wide range of study designs, from pre–
post single group studies through to randomised controlled trials

• assess non-randomised studies as providing causal evidence with a low risk of bias if 
such studies are conducted with a strong focus on internal validity 

• recognise a more nuanced spectrum of risk of bias and differentiate between studies 
with a finer granularity than simply high, medium or low risk of bias. 

Such a tool would not only satisfy the requirements of the Evidence Portal but would 
have direct applicability to systematic reviews in the social sciences and violence against 
women research more broadly. This report details the development of ANROWS’s risk of 
bias tool – the ANROWS Instrument for assessing Risk of bias in quantitative Impact Studies 
(ANROWS-IRIS). This includes the process taken to determine the domains, the early testing 
and refinement, the final domains of the tool and interrater reliability testing. 
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Development of the ANROWS-IRIS 

The ANROWS-IRIS was developed using a five-stage adaptive approach, 
incorporating: 1) scanning; 2) identification; 3) design; 4) evaluation; 
and 5) adaptation.

Scanning

The project team began by reviewing the extant quality assessment literature, including 
methodological sources and existing tools. The following tools were evaluated in the 
initial scanning phase:

• Checklist for measuring study quality (Downs & Black, 1998)

• Revised Cochrane risk of bias tool for randomized studies 
(RoB 2; Higgins et al., 2016)

• EPHPP Quality Assessment Tool for Quantitative Studies (EPHPP, 2009, 2010; 
Thomas et al., 2004)

• Cochrane Effective Practice and Organisation of Care (EPOC) resources for 
review authors (EPOC, 2017)

• JBI checklist for quasi-experimental studies (JBI, 2020)

• The Observational Study Quality Evaluation (Drukker et al., 2021)

• Risk of Bias Assessment Tool for Nonrandomized Studies (RoBANS; Kim et al., 2013)

• National Institute for Health and Clinical Excellence (NICE) quality appraisal 
checklist – quantitative intervention studies (NICE, 2012)

• ROBINS-I assessment tool (Sterne et al., 2016a, 2016b) 

• Scottish Intercollegiate Guidelines Network (SIGN) 50 (SIGN, 2019)

• Critical appraisal tool (White et al., 2020).

The project team also consulted academic literature on risk of bias and study quality 
assessments, including key works by Alexander et al. (2015), Berger (2005), Higgins et al. 
(2011), Higgins et al. (2022), Jüni et al. (1999), Quigley et al. (2019) and Waddington et al. 
(2017).
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Identification

The project team then collated the common domains across tools and the way each 
had been appraised and examined, discussed and consulted on the suitability of each 
tool based on ANROWS’s specifications and coverage of the key risk of bias domains. 
Each tool was assessed for its potential requirements across staffing skill, time and 
resources, as well as its utility for use with the extant violence against women evidence. 
Some tools did not meet the specifications because they had lengthy assessment times 
(e.g. Cochrane RoB 2, ROBINS-I), because they had subjectivity in ratings (e.g. JBI), or 
because they did not cover all study designs (e.g. RoB 2) or had separate scales for each 
study design (e.g. JBI). The identification stage led to a list of core risk of bias domains to 
be included in the ANROWS tool.

Design

The first draft of the tool was framed around study confidence rather than risk of bias. 
The project team designed a draft tool, incorporating 13 signal items across six domains, 
culminating in a five-point overall rating scale: very high, high, moderate, low or very 
low confidence. 

Evaluation 

An iterative process of evaluation was conducted. The initial draft was distributed to the 
Evidence Portal Advisory Group for their feedback. This feedback was integrated into 
the tool which was tested by the project team. 

Testing was conducted on sets of studies that evaluated specific interventions using 
a diverse range of study designs (e.g. cognitive behavioural therapy for victims and 
survivors of violence against women with post-traumatic stress disorder [PTSD], 
second-responder policing interventions). Testing focused on assessing the consistency 
of ratings across assessors, evaluating the ease or difficulty of applying the tool and 
identifying areas where more guidance was needed, comparing study ratings to those 
in published systematic reviews and assessing the face validity of the final rating. We 
also sought expert feedback from Professor David B. Wilson, a leading scholar in the 
field of evidence synthesis in the social sciences.

Adaptation

Feedback from testing and expert consultation was incorporated into the draft of the 
tool. The final version of the ANROWS-IRIS includes 19 signal items across six domains, 
culminating in a six-point overall rating scale: very low, low, moderate, moderate-
high, high or very high risk of bias. The shift from the original framing as a “study 
confidence” tool to a “risk of bias” tool retains consistency with other tools that tend to 
use terminology around risk of bias.
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ANROWS-IRIS risk of bias domains 

The ANROWS-IRIS assesses risk of bias across six domains:

1) study design; 2) selection bias; 3) confounders; 4) data collection 
methods; 5) withdrawals and drop-outs; and 6) intervention integrity. 

The guidance document for assessors and the full tool, including the rating 
rubrics for the domains and overall ratings, are published separately 
(Higginson et al., 2023; Eggins et al., 2023).

Domain 1: Study design

Domain 1 contains two signal items:

Q1 Select the study design.

Q2  Is the comparison condition or group comprised of treatment 
refusers or drop-outs?   

Domain 1 provides an initial assessment of the study’s risk of bias based on the study 
design. The subsequent domains are then used to upgrade or downgrade the study’s 
overall risk of bias. Studies are categorised as either randomised controlled trials, quasi-
experimental impact evaluations with comparison group(s), long interrupted time-series 
designs without comparison group(s) or single group pre–post designs.

Certain study designs are inherently more limited than others in their ability to create 
causal evidence. Study design is often conceptualised as a hierarchy, with randomised 
controlled trials towards the top of the “evidence pyramid” and single group pre–post 
designs towards the bottom. The study design category also creates a skip structure in 
the tool because certain domains are only applicable to studies that include a comparison 
group (Domain 3: Confounders and Domain 5: Withdrawals and drop-outs). 

Studies that use a comparison group comprised of treatment refusers or drop-outs are 
unable to provide causal evidence because this element of the study design introduces a 
critical risk of bias (Sterne et al., 2016b). In this instance, the assessor would score Domain 
1 and finish the risk of bias assessment and the study would be rated as having a very 
high risk of bias. Domains 2 to 6 are only completed for studies where there is either no 
comparison group or the comparison group is no treatment, a waitlist control, placebo, 
treatment/business as usual, an alternative treatment or an alternative dosage of the 
treatment.
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Domain 2: Selection bias

Domain 2 contains six signal items:

Q3  Do the authors clearly describe the target population? 

Q4  Do the authors clearly describe the sampling frame? 

Q5  Is the sampling frame likely to be appropriate for the target 
population? 

Q6  Do the authors clearly describe the sampling approach? 

Q7  Are the study participants likely to be representative of the sampling 
frame?  

Q8  Do the authors demonstrate that the participants are likely to be 
representative of the target population?   

Domain 2 takes a hybrid approach to the assessment of selection bias and includes 
items that address both the external and internal validity of the study. Selection bias is 
concerned with the representativeness of the sample to the target population (Alexander 
et al., 2015). Selection bias may result in an under- or overestimate of the “true” effect of 
the intervention when applied to the intervention’s target population. The assessment 
of selection bias involves an interplay between the aims of the intervention, the possible 
population of eligible participants and the sampling approach of the study. The questions 
in this domain focus on participants’ initial selection into the study and not on their 
allocation to intervention or comparison group(s).

Studies that can demonstrate that their sample is representative of their target population 
are more likely to produce results that can be generalised to real-world implementations. 
Domain 2 is rated as a low risk of bias if the study either directly demonstrates that 
the participants are likely to be representative of the target population or the assessor 
assesses that the sampling frame is likely to be appropriate for the target population and 
the study participants are likely to be representative of the sampling frame.
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Domain 3: Confounders

Domain 3 contains three signal items and is not scored for single group 
pre–post study designs:

Q9  Do the authors state or demonstrate if the comparison group was 
equivalent to the treatment group prior to the intervention?  

Q10  Are there any meaningful differences between the groups?  

Q11  Do the authors attempt to control for confounding factors in their 
analysis? 

Domain 3 considers whether the causal attributions and estimates of effect are likely 
to be impacted by confounding factors. Confounding can occur when observable or 
non-observable factors (other than the intervention) influence the outcome of the study 
(Waddington et al., 2017). Examples of possible confounders relevant to violence against 
women studies include age, ethnicity, gender, sexuality, education, marital status, family 
structure, socio-economic status (e.g. income, class), health status, prior contact with the 
criminal justice system, prior victimisation, pre-intervention score on outcome measure(s) 
and/or seasonality or autocorrelation in time-series designs. This is not an exhaustive list, 
as confounders tend to be contextually dependent.

Domain 4: Data collection methods

Domain 4 contains two signal items:

Q12  Do the outcomes have face validity?  

Q13  Do the authors describe how they measured each outcome?  

Domain 4 assesses the impact of the methods used to measure the outcomes of the 
evaluation. When outcome measurements are valid and reliable, the risk of bias is reduced 
(Thomas et al., 2004). Validity can include face validity (EPHPP, 2009), which is the extent to 
which a test appears (at face value) to measure what it purports to measure. Face validity 
can be a simpler assessment for a trained non-expert to make than other forms of validity. 
This domain also assesses reliability by evaluating the degree to which all outcomes are 
clearly named and described in replicable detail or whether the authors provide a citation 
to an existing standardised measure. 
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Domain 5: Withdrawals and drop-outs

Domain 5 contains three signal items and is not scored for single group pre–
post study designs:

Q14  Is there a meaningful difference in attrition or drop-out between the 
treatment and comparison group?  

Q15  Is the attrition systematic or at random? 

Q16  If systematic, did the authors control for the impact of differential 
attrition? 

Domain 5 assesses the degree of differential attrition in the study. Differential attrition 
can introduce bias if the effect of the intervention is an under- or overestimate of the “true” 
effect that would be obtained if no attrition occurred (Sterne et al., 2016b). The risk of bias 
due to differential attrition is higher when the attrition is systematic and not controlled 
for in the analyses (Sterne et al., 2016b). Attrition may occur while the intervention is 
ongoing, or it may occur after the intervention has been completed but before all outcome 
measurements are taken. This domain allows the assessor to consider all possible sources 
of attrition that are reported in the study. 

Domain 6: Intervention integrity and fidelity

Domain 6 contains three signal items:

Q17  Was the intervention implemented as intended (as per protocol)? 

Q18  Did the authors report that co-intervention or contamination 
occurred? 

Q19  If contamination or co-intervention was reported, did the authors 
report the results of relevant sensitivity analyses? 

Domain 6 assesses the impact of intervention integrity by evaluating whether the 
intervention was implemented as intended and, further, if co-intervention or contamination 
occurred. Co-intervention is where participants in the intervention group receive an 
additional intervention beyond what was intended. This may range from an additional 
intervention component through to an entirely separate additional intervention. 
Contamination is when the comparison group receives some or all of the intervention. 
Deviations from the intended intervention can result in an under- or overestimate of the 
effectiveness of an intervention (Sterne et al., 2016b), although in some cases this bias may 
be accounted for in the analysis (Waddington et al., 2017).
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Overall risk of bias rating

Risk of bias tools vary as to whether they provide only domain-specific ratings or whether 
they allow for an overall risk of bias rating. The ANROWS-IRIS provides an overall risk of 
bias rating to allow a simple, user-friendly evaluation of the methodological rigour of the 
research in the Evidence Portal. Table 1 shows how the ratings for each of Domains 1 to 6 
are combined to give an overall rating of very low, low, moderate, moderate-high, high or 
very high risk of bias. This six-point rating scale enables a high degree of differentiation 
between studies.

Table 1: Overall risk of bias rating

Overall risk of bias Domain 1 Domains 2 to 6 Selection

Very low Low Low on all Domains 2 to 6 ☐
Low Low

Moderate 

1 Moderate, 0 High

Low on all Domains 2 to 6

☐ 
☐

Moderate Low

Moderate 

2 or more Moderate, 0 High

1 or more Moderate, 0 High

☐ 
☐

Moderate-high Low OR Moderate 1 or 2 High ☐
High Low OR Moderate

High 

3 High

Not High on Domains 2, 4 AND 6

☐ 
☐

Very high Low OR Moderate 

High

Critically high

4 or more High

High on any of Domains 2, 4 OR 6

Any combination

☐ 
☐ 
☐ 

Each study begins with a rating on Domain 1 (Study design) which can then be 
downgraded depending on the ratings for subsequent domains. Any study that uses 
treatment refusers or drop-outs as a comparison group (Q2) is rated as very high risk of 
bias. Upgrading can occur if a study is rated as low or moderate on Domain 1 and low 
across each of the Domains 2 to 6: 

• Randomised controlled trials (Domain 1 = low) can be upgraded to very low risk of bias 
if they are rated as low on every subsequent domain.

• Quasi-experimental designs (Domain 1 = moderate) can be upgraded to low risk of bias 
if they are rated as low on all subsequent domains.

A study can only be rated as having a very low, low or moderate risk of bias if no individual 
domain is rated as having a high risk of bias. Studies that include any domain ratings of 
high risk of bias will be rated as having a moderate-high, high or very high risk of bias, 
depending on the number of domains affected.
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Interrater reliability

Interrater reliability testing is an important component in developing risk of bias tools. It is 
done to ensure that there is consistency in the application of the tools and in interpretation 
between assessors and across different studies (Hartling et al., 2012). Interrater reliability 
testing for the ANROWS-IRIS is ongoing and the tool will continue to be tested. At the 
time of writing, the project team has undertaken a preliminary interrater reliability 
activity. Two assessors from the project team who were not closely associated with the 
tool’s development were trained to use the finalised tool using the guidance document 
(published separately) and during team meetings. The two assessors independently rated 
the same 11 studies (Aupperle et al., 2013; Beck et al., 2016; Echeburúa et al., 2014; Ferrari 
et al., 2018; Johnson et al., 2011, 2016; Littleton et al., 2016; Littleton & Grills 2019; Moreira 
et al., 2022; Smith et al., 2015; Wells, et al., 2019). These studies were chosen from the 
eligible studies within the Evidence Portal as they shared similarities (e.g. they all evaluated 
cognitive behavioural therapy for victims and survivors who had experienced violence 
against women and trauma/PTSD) but also differences (i.e. a range of study designs). 

We calculated the interrater reliability using both Cohen’s Kappa and weighted Cohen’s 
Kappa (Cohen, 1960, 1968; Glen, n.d). Once independently rated, the results of the studies 
were compared across domains as well as for the overall rating (see Table 2). The results 
range from moderate agreement to near perfect agreement across the domains, with 
domains 1, 4, 5 and 6 achieving 100% agreement. The weighted Kappa for the overall risk 
of bias rating on the ANROWS-IRIS is 0.795, indicating substantial agreement between 
assessors.

Table 2: Results from interrater reliability testing on 11 studies across two independent assessors

Domain % Agreement Kappa Weighted Kappa

1. Study design 100% 1.000 1.000

2. Selection bias 82% -0.862 0.686

3. Confounders 82% 0.645 0.676

4. Data collection methods 100% 1.000 1.000

5. Withdrawals and drop-outs 100% 1.000 1.000

6. intervention integrity and 
 fidelity

100% 1.000 1.000

Overall rating 73% -0.407 0.795
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Summary

This report has detailed the approach taken to develop a bespoke risk of bias tool for 
application to quantitative impact evaluations that use a wide range of study designs in 
the social and psychological sciences, and specifically for use with the extant literature on 
violence against women. It described the process by which the six ANROWS-IRIS domains 
were established and defined the signal items for each of the domains. It also detailed 
how the six domains’ study design, selection bias, confounders, data collection methods, 
withdrawals and drop-outs, and intervention integrity are combined into an overall risk 
of bias rating. Initial interrater reliability testing is reported, showing good agreement 
between assessors.

However, as with all risk of bias tools, the ANROWS-IRIS has its limitations. First, for the 
tool to be applied by trained non-experts and to be understood by a variety of audiences, 
some aspects of risk of bias were simplified in comparison to other tools. While this may 
reduce some nuance and specificity usually required for reviews of impact evaluation 
evidence, it clarified our tool to ensure accessibility. Relatedly, some items on the ANROWS-
IRIS require the assessor to make subjective judgements, which raises the risk of low 
interrater reliability and lack of precision, depending on the assessor’s expertise and depth 
of engagement with the study.

Second, we did not include reliability in the assessment of outcome measures. A large 
portion of the anticipated literature within the Evidence Portal and the field more broadly 
uses official or administrative data where there is not an established way of assessing 
reliability, unlike established self-report or questionnaire measures. An assessment of 
reliability in risk of bias tools is a nuanced area that does not lend itself to clear rules of 
thumb. Other tools rate this domain by simply asking if authors have reported reliability 
information; however, we do not believe that this is a true assessment of reliability and 
would rather be an assessment of reporting completeness. 

A final issue that we grappled with during the development of the tool was how to rate 
studies that did not report information required for the assessment of domains – for 
example, formal statistical tests of differences between treatment and comparison groups 
and intervention integrity. To resolve this issue, we were guided by existing tools and 
balanced the arguments that: 1) the absence of the information cannot always be assumed 
to mean there are no issues; and 2) authors are often faced with barriers to reporting 
completeness when publishing research, such as word counts and journal specifications.
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Directions for future research and implications for policy

This report showcases the initial development of the ANROWS-IRIS and its application. 
However, further research is warranted, both in the testing of the tool itself and in applying 
it to studies for the Evidence Portal and other systematic reviews.

While the initial interrater reliability testing shows good agreement between assessors 
and across the domains, more extensive testing is ongoing. Additionally, the project team 
will continue to discuss ratings at team meetings to ensure a shared understanding of the 
tool. Previous studies have shown that standardised training for risk of bias assessment 
may lead to improved reliability (e.g. da Costa et al., 2017). The project team thus plans to 
implement standardised and intensive training as well.

Researchers have conducted studies comparing the usability, reliability and applicability of 
different risk of bias tools on the systematic review “market” (e.g. Gates et al., 2018; Hartling 
et al., 2012; Jeyaraman et al., 2020; Kim et al., 2013). We will explore publishing a paper 
that contributes to this body of work by comparing the ANROWS-IRIS with similar tools for 
assessing risk of bias in experimental and quasi-experimental impact evaluations. 

Alongside our own research, we encourage the use and continued testing of our tool by 
other research teams in their own systematic reviews or evidence portal projects. We 
also encourage those involved in designing, reporting and implementing evaluations to 
consider risk of bias domains as part of their protocols in order to minimise potential study 
flaws that may lead to over- or underestimates of the effect of the intervention. Likewise, 
we encourage practitioners and policymakers to consider the elements of risk of bias when 
funding evaluations as well as when deciding what to implement.

The ANROWS-IRIS will be invaluable to the Evidence Portal project at large. The Evidence 
Portal is a living resource that provides policymakers and practitioners with access 
to evidence on the nature and effectiveness of interventions designed to address and 
end violence against women in Australia and other high-income countries. As such, 
the Evidence Portal is strengthened by the ability to assess the risk of bias of included 
interventions in the field. This lends the findings from the Evidence Portal greater 
robustness and aims to promote evidence-informed policy- and decision-making that can 
account for the quality of the literature. 
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