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Abstract

Objectives: Our aims were to, first, identify and summarize the use of methods, frameworks, and tools as a conceptual basis for inves-

tigating dimensions of equity impacts of public health interventions in systematic reviews including an equity focus. These include

PROGRESS-Plus, which identifies key sociodemographic characteristics that determine health outcomes. Second, we aimed to document

challenges and opportunities encountered in the application of such methods, as reported in systematic reviews.

Study Design and Setting: We conducted a methodological study, comprising an overview of systematic reviews with a focus on, or

that aimed to assess, the equity impacts of public health interventions. We used electronic searches of the Cochrane Database of Systematic

Reviews, the Database of Promoting Health Effectiveness Reviews (DoPHER), and the Finding Accessible Inequalities Research in Public

Health Database, supplemented with automated searches of the OpenAlex dataset. An active learning algorithm was used to prioritize title-

abstract records for manual screening against eligibility criteria. We extracted and analyzed a core dataset from a purposively selected sam-

ple of reviews, to summarize key characteristics and approaches to conceptualizing investigations of equity.

Results: We assessed 322 full-text reports for eligibility, from which we included 120 reports of systematic reviews. PROGRESS-Plus

was the only formalized framework used to conceptualize dimensions of equity impacts. Most reviews were able to apply their intended

methods to at least some degree. Where intended methods were unable to be applied fully, this was usually because primary research studies

did not report the necessary information. A general rationale for focusing on equity impacts was often included, but few reviews explicitly

justified their focus on (or exclusion of) specific dimensions. In addition to practical challenges such as data not being available, authors

highlighted significant measurement and conceptual issues with applying these methods which may impair the ability to investigate and

interpret differential impacts within and between studies. These issues included investigating constructs that lack standardized operation-

alization and measurement, and the complex nature of differential impacts, with dimensions that may interact with one another, as well as

with particular temporal, personal, social or geographic contexts.

Conclusion: PROGRESS-Plus is the predominant framework used in systematic reviews to conceptualize differential impacts of

public health interventions by dimensions of equity. It appears sufficiently broad to encompass dimensions of equity examined in most

investigations of this kind. However, PROGRESS-Plus does not necessarily ensure or guide critical thinking about more complex

pathways, including interactions between dimensions of equity, and with wider contextual factors, and important practical, measure-

ment and conceptual challenges remain. The findings from investigations of equity impacts in systematic reviews could be made more

useful through more explicitly rationalized and considered approaches to the design, conduct and reporting of both primary research

and the reviews themselves. � 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY li-

cense (http://creativecommons.org/licenses/by/4.0/).
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What is new?

Key findings

� PROGRESS-Plus is predominant for conceptual-

izing dimensions of equity impacts..

� Primary research studies often do not report the in-

formation necessary for analysis.

What this adds to what was known?

� Few reviews justify their focus on (or exclusion of)

specific dimensions of impacts.

What is the implication and what should change

now?

� PROGRESS-Plus does not ensure critical thinking

about more complex mechanisms.

� More explicitly rationalized and considered ap-

proaches to investigations are needed

1. Introduction

Health inequities are unfair, socially produced, and sys-

tematic disparities in health outcomes between population

subgroups, associated with their social, economic or per-

sonal characteristics [1,2]. To better understand and justly

improve the health of the whole population, the practice

and reporting of research must take account of such health

inequities. Successfully achieving this requires careful

consideration of the wide range of factors or characteris-

tics including the ways in which these interact or intersect

[3] that potentially function as determinants of health out-

comes. In the context of interventions to improve public

health, these characteristics act as the dimensions (and

combinations thereof) along which unequal impacts can

be observed, assessed, and potentially remediated to

ensure inequalities are reduced or at least not exacerbated

[4,5]. While equity considerations are similarly important

in conducting both primary and secondary research, our

focus is on how health inequity is addressed in systematic

reviews. While systematic reviews can and do inform pol-

icy and practice, they often fail to adequately consider eq-

uity, impairing their ability to optimally inform decision-

making [6].

Health equity impacts can be examined in systematic

reviews by applying methods developed for investigating

the differential impacts of interventions more generally.

From a ‘complex adaptive systems’ perspective,

differential impacts occur when effects of interventions

are modified by characteristics of the: intervention; im-

plementation process; setting or context; individuals

receiving the intervention; and/or the interactions be-

tween these characteristics [7]. Systematic reviews as-

sessing the impact of public health interventions

commonly apply some form of description and/or anal-

ysis relating to specific dimensions of possible inequity.

These include analyzing differences in impacts between

specified groups, or along gradients of disadvantage, of

disadvantage (gradient approaches), and targeted ap-

proaches that analyze effects in specified population sub-

groups subject to inequity. In addition to, or instead of,

formal analysis of differential impacts, systematic re-

views may describe, to varying degrees, the populations

or contexts within, or the findings of, the included pri-

mary studies in relation to their equity-related character-

istics. Such descriptions enable the coverage of existing

literature to be mapped or patterns of impacts to be iden-

tified, both between and within included studies.

This study specifically concerns the methods, frame-

works, or tools2 used as a conceptual basis for investigating

dimensions of health equity impacts in systematic reviews

of public health interventions. These can be used, for

example, to inform research questions and the factors and

pathways depicted within logic models, determine charac-

teristics of eligible interventions and populations, and guide

the relevant data to be sought. PROGRESS-Plus (see Box

1) is a prominent example of such a framework that is

endorsed by the Campbell and Cochrane Equity Methods

Group and within relevant guidance such as PRISMA-

Equity and the Cochrane Handbook as a basis for consid-

ering equity impacts [10,11].

PROGRESS-Plus built on PROGRESSean acronym for:

Place of residence, Race/ethnicity, Occupation, Gender/sex,

Religion, Education, Socioeconomic status, and Social net-

works and capitalewhich was originally used in the context

of the multiple dimensions by which road traffic deaths are

distributed [12], and for which studies have supported its util-

ity including in the conduct of systematic reviews [13].

PROGRESS-Plus was initially a pragmatic response that

expanded PROGRESS to include factors that were pertinent

to particular contexts, such as age, disability and sexual orien-

tation, and other vulnerabilities. This was later developed into

a more coherent extension of PROGRESS including three di-

mensions: personal characteristics associated with discrimina-

tion (eg, age, disability, sexual orientation); features of

relationships, such as characteristics of members of familial

or occupational networks; as well as time-dependent circum-

stances, such as times where a person may be subject to disad-

vantage [8].

2 Our focus on methods, frameworks, and tools, reflects the broad and

nebulous meanings of these terms both within and across different contexts

and applications. As such, while we did not apply a comprehensive defini-

tion of each of these terms, instead making consensus judgements about

relevance, we considered them collectively to mean ways of operationalising

or harnessing a conceptualisation of equity impacts, which could be at vary-

ing levels of explanation and/or practical applicability. At the center of this

meaning were formalised structures or systems intended to serve as a sup-

port or guide for how to conceptualise the different dimensions of equity.

2 G.J. Hollands et al. / Journal of Clinical Epidemiology 169 (2024) 111312



1.1. Aims

Our principal aims were:

i) To identify and summarize the use of methods, frame-

works, and tools (eg, PROGRESS-Plus) as a conceptual

basis for investigating dimensions of health equity im-

pacts of public health interventions in systematic re-

views that included some investigation of equity.

ii) To document challenges and opportunities encoun-

tered in their application, as reported in systematic

reviews.

2. Methods

2.1. Study design and registration

We conducted a methodological study, comprising an

overview of systematic reviews [14], reported in accor-

dance with the PRIOR statement [15]. The review was

registered on PROSPERO (CRD42022371805) as well as

as a project on the Open Science Framework (OSF)

(https://osf.io/vzdxj/). The OSF project page contains the

study’s full protocol and datasets.

2.2. Inclusion and exclusion criteria

2.2.1. Study design

We included systematic reviews of interventions reported

in accordance with PRISMA [16] or QUORUM [17] guid-

ance including a flow diagram and/or that were described

as a systematic review. Eligible systematic reviews could

include primary research studies with any study design or

(quantitative or qualitative) analytic approach.

2.2.2. Populations

Eligible systematic reviews could include any popula-

tion or population subgroup(s) in any geographical area,

with no restrictions.

2.2.3. Interventions

We included systematic reviews focused on public

health intervention(s), defined as any intervention(s) in-

tended to prevent disease or promote health, including by

modifying social or commercial determinants of health,

but not aimed at treating or managing an identified or diag-

nosed health condition or status [1,4,18,19]. Further details

are provided in Supplementary Material (Section 1a).

2.2.4. Comparators

No restrictions were applied (ie, any or no comparator).

2.2.5. Outcomes

Eligible systematic reviews were those that included a

focus on or aimed to investigate (ie, describe and/or analyze)

differential impacts of interventions in relation to one or

more dimensions of health equity or disadvantage. This eq-

uity focus had to be expressed in the review’s Abstract,

Introduction, Objective/Aims, or Methods. Such a focus or

aim could be more (eg, clearly specified), or less explicit

or central (eg, not constituting a main focus or stated aim

but a relevant analysis was included in the review and was

framed in relation to equity), and we determined whether re-

view authors had framed the relevant group(s) as being at

any kind of disadvantage compared to another group or

the general population3. We excluded systematic reviews

that merely described characteristics of included populations

that were potentially relevant to equity, and excluded sys-

tematic reviews that focused solely on specific disadvan-

taged population subgroup(s) if no differential impacts

within those subgroup(s) were assessed. Any measure(s) of

health-related outcomes, including both beneficial and

adverse effects (impacts) was considered relevant.

2.2.6. Publication date, type, and language

We included systematic reviews reported in English lan-

guage journal articles since 1st January 2000. This is due to

focusing particularly on identifying those using either

QUORUM, which was published in late November 1999,

or its successor PRISMA (see ‘Study design’). Conference

abstracts, dissertations, preprints and other publication

types were excluded.

Box 1 Meaning of the PROGRESS-Plus acronym

(adapted from [8,9])

Place of residence

Race/ethnicity/culture/language

Occupation

Gender/sex

Religion

Education

Socioeconomic status

Social capital

Plus

Personal characteristics

Features of relationships

Time-dependent circumstances

3 For example, if a systematic review reported separate results for

women (or men) and the authors explained that women (or men) experience

specific disadvantages or inequalities, such as worsened health outcomes,

we considered it to have an equity focus because women (or men) are a

disadvantaged group in this context. The slight exception to this was when

groups were framed in relation to lower socio-economic status and closely

related constructs (eg, income, education, occupation), we considered this

to be inherently related to concepts of equity and disadvantage, even if it

was not further emphasised that this characteristic conferred disadvantage.

3G.J. Hollands et al. / Journal of Clinical Epidemiology 169 (2024) 111312



2.3. Study identification, data extraction and synthesis

2.3.1. Data sources

Articles reporting eligible systematic reviews were iden-

tified from electronic searches of the Cochrane Database of

Systematic Reviews, the Database of Promoting Health

Effectiveness Reviews (DoPHER), and the Finding Acces-

sible Inequalities Research in Public Health (FAIR) Data-

base, supplemented with automated searches of the

OpenAlex dataset. Full details are provided in

Supplementary Material (Section 1b).

2.3.2. Selecting eligible systematic reviews

An active learning algorithm in EPPI Reviewer was used

to prioritize title-abstract records for manual screening

against eligibility criteria. Title-abstract screening was prin-

cipally conducted by a single researcher, with a second

researcher involved as necessary to provide a second

opinion and reach a joint consensus on any uncertain deci-

sions. At the full-text screening stage, a second researcher

verified all exclusion decisions and again consensus was

reached following discussion of any uncertainties. It is

important to note that the study identification process was

purposefully not exhaustive that is, we sought only to

include a limited sample of eligible reviews. As such, it

was truncated once we had identified a sample of studies

that we judged likely to be able to characterize the scope

of the wider body of literature adequately. In particular,

we were aware we could not be exhaustive in identifying

eligible systematic reviews that did not use PROGRESS-

Plus, as this would likely have led to including an imprac-

tical number given eligibility criteria that were not overly

restrictive. Instead, the extent to which these studies were

sampled was relative to the size of the set of records using

PROGRESS-Plus that were purposefully targeted (primar-

ily via the FAIR database). For further details, see

Supplementary Material (Sections 1c and 1d).

2.3.3. Data collection and synthesis

We extracted data on the following: year of publication;

country of review authors; the methods, frameworks, tools,

or sets of dimensions, that were used or intended to be used

to conceptualize dimensions of equity; whether these methods

were able to be used as intended in examining (ie, describing

and/or analyzing) evidence concerning differential impacts,

and if not, why; how these methods were adapted or supple-

mented with complementary or alternative methods; reflec-

tions on a method’s use including its strengths and

limitations, and justifications or criteria for using or not using

a method; authors’ rationale for using or focusing on their

specified dimensions in investigating equity; and, finally,

whether the review included a broader focus on differential

impacts or modifiers of intervention effects beyond equity.

Data were extracted by a single researcher, with a second

researcher checking the accuracy of all extracted data. Review

authors’ reflections on their use of methods was synthesized

by extracting verbatim information from the report and iden-

tifying commonalities we judged to have a shared meaning.

We assessed whether an emergent classification scheme was

able to accommodate all our data, refined the scheme as

necessary, and agreed the structure by consensus. This method

was similar to an approach we used previously in identifying

emergent sets of clusters of data within bodies of scientific

literature [20,21].

3. Results

3.1. Results of the search

Details of the search and study identification processes

are shown in the PRISMA flow diagram (Figure 1) [22].

Screening of 2060 title-abstract records identified 322

full-text reports that were potentially eligible for inclusion

and were subjected to full-text screening. Following assess-

ment of full-text reports, 120 studies (reports of systematic

reviews) met the inclusion criteria and were included

before the process of identifying new reviews was stopped

as planned. Key characteristics of the included reviews are

reported in a ‘Table of included reviews’ in Supplementary

Material (Section 2b).

3.2. Publication characteristics of included studies

The year of publication ranged from 2002 to 2021 but

most reviews tended to have been published more recently.

107 out of the 120 included reviews (89%) were published

in the most recent 10 years of that range (2012e2021), and

the majority (64/120; 53%) was published in the last 5 years

(2017e2021).

The range of country of origin of the reviews e as deter-

mined by the locations of corresponding authors e included

the UK (56 reviews), Australia (16), USA (10), Germany

(9), Switzerland (6), Netherlands (5), Canada (3), New Zea-

land (4), Belgium (3), Sweden (2), and one review from

each of India, Italy, Nepal, Pakistan, Portugal, and Sri Lan-

ka. Therefore reviews mostly originated from European

countries (83/120; 69%) with the UK being predominant

(56/120; 47%), with these patterns similar for reviews using

and not using PROGRESS-Plus.

3.3. Methods used for conceptualizing dimensions of

equity impacts

Our sample purposefully included reviews that explicitly

used or intended to use PROGRESS-Plus4 (see Box 1) (45/

120; 37.5%), as well as reviews that did not (75/120;

4 As explained in Supplementary Methods (Supplementary Material,

section 1b), the set of 45 reviews that used PROGRESS-Plus technically

comprised 30 that specified use of PROGRESS-Plus and 15 that specified

use of its predecessor, PROGRESS, but we did not otherwise distinguish be-

tween these.

4 G.J. Hollands et al. / Journal of Clinical Epidemiology 169 (2024) 111312



62.5%). Of those that did not use PROGRESS-Plus, the vast

majority (68/75; 91%) used dimensions within or equiva-

lent to those outlined by PROGRESS-Plus, but without cit-

ing this. In many cases this involved investigating

differential impacts by socioeconomic status only.

Several authors using PROGRESS-Plus reported adapt-

ing or supplementing it, primarily by specifying a range

of additional dimensions linked to equity, considered to

be embedded within the ‘Plus’ component [23e34]. Exam-

ples of these additional dimensions included depression and

low social support [23], caregiver work hours and civil sta-

tus [28], substance abuse [30], and sexual health character-

istics [34].

A small number of reviews that did not use

PROGRESS-Plus included dimensions not typically spec-

ified within the scope of PROGRESS-Plus [35e41] but

that could be viewed as consistent with the ‘Plus’

component. Examples included mental health dimensions

linked to equity, such as parental level of depression and

children’s level of disruptive behavior [35], BMI [36] and

a range of factors concerning family status and home

environment, such as access to literature [36], single

parent families, and rented accommodation [37]. No au-

thors of included reviews solely focused on dimensions

that are not specified within the broad scope of PROG-

RESS-Plus.

Importantly, no comparable pre-existing formalized

method or framework other than PROGRESS-Plus was

used by authors for conceptualizing dimensions of equity

impacts for subsequent investigation. While three reviews

[42e44] used a sex and gender coding scheme to assess

the extent to which this had been considered in primary

studies, the coding scheme was not used to investigate in-

equalities. Also, while some other reviews drew on wider

theories or conceptual frameworks (eg, Bronfenbrenner’s

ecological framework in [45]), these frameworks were used

for aspects such as framing or contextualizing the review,

rather than for specifying the methods for describing or

analyzing differential impacts.

Forty-seven of 120 reviews (39%) investigated equity as

part of (either within or alongside) a wider focus on differ-

ential impacts. For example, dimensions linked to equity

were considered among a wider range of potential interven-

tion effect modifiers, categorized as study, intervention, and

Figure 1. PRISMA flow diagram. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this

article.).

5G.J. Hollands et al. / Journal of Clinical Epidemiology 169 (2024) 111312



participant characteristics and assessed using metaregres-

sion analyses [46,47].

3.4. Whether and why planned methods for

conceptualizing dimensions of equity impacts were able

or unable to be used

Whichever method was selected by review authors, it

could only be applied as intended in examining (ie,

describing and/or analyzing) evidence concerning differen-

tial impacts in relation to specified dimensions, in less than

half of the included reviews (52/120; 43%). In an additional

44 reviews (37%), methods were able to be applied to some

extent but not fully as intended, this being either stated

explicitly or inferred due to the absence of reporting of dif-

ferential impacts relative to the review’s stated intentions.

In the remaining reviews (24/120; 20%), differential im-

pacts in relation to specified dimensions were unable to

be examined as intended to any appreciable extent.

Among these systematic reviews, the primary reason

why planned methods were unable to be applied fully as in-

tended, was because primary research studies included in

the reviews did not report the necessary information (55/

68; 81%). Other data-related reasons why methods could

not be applied as planned included a lack of included

studies, inadequate study quality, or low heterogeneity by

key dimensions to enable assessment of differential impacts

[40,47e58]. Other reviews, eg, [59,60], were in part pre-

vented from conducting their planned investigations by

the absence of universal and standardized definitions, oper-

ationalization and measurement of socioeconomic status

and its components, and ethnicity (see also ‘Broader reflec-

tions on methods for conceptualizing dimensions of equity

impacts’).

3.5. Rationales for investigating equity impacts

Most reviews (87/120; 73%) stated an explicit ratio-

nale or justification for including a focus on equity im-

pacts in general. Examples included explaining why

equity is important, or highlighting existing inequities

in relation to the particular equity dimensions they inves-

tigated (eg, existing evidence for inequalities in interven-

tion impacts by socioeconomic status). However, only

7% (8/120) of reviews provided an explicit rationale or

justification for focusing (or not focusing) on specific di-

mensions of equity. Examples included explaining why

each domain investigated is particularly important and

linking this to the relevant evidence base, and/or

providing a rationale for not investigating domains that

could have been examined [31,35,61e66]. Twenty-four

reviews (20%) provided no clear rationale for a focus

on equity impacts.

3.6. Broader reflections on methods for conceptualizing

dimensions of equity impacts

A third of reviews (40/120) included explicit discussion,

commentary or reflection on the process of applying these

types of methods, with no notable differences between re-

views that used PROGRESS-Plus and those that did not.

From these reflections of authors we identified four com-

mon themes, concerning: the lack of consistent and

coherent measurement; the complex and contextual nature

of differential impacts; potential improvements via

applying existing or new methods; and, the inadequacies

of primary research (See Table 1 (with a full unabridged

version of Table 1 in Supplementary Material, Section 2a)).

4. Discussion

4.1. Principal findings

We found that PROGRESS-Plus was the only formal-

ized5 framework used in systematic reviews to conceptu-

alize differential impacts of public health interventions by

dimensions of equity, and that it was rarely extended or

supplemented. In reviews not using PROGRESS-Plus,

equivalent dimensions were typically adopted. These find-

ings suggest the PROGRESS-Plus framework is sufficiently

broad and applicable to encompass the scope of typical in-

vestigations of equity impacts in reviews, at least in terms

of the dimensions they consider. In part this is likely

because the additional ‘Plus’ dimensions6 are highly inclu-

sive in terms of the diverse ranges of factors they can

accommodate. The apparent usefulness of PROGRESS-

Plus accords with other assessments of its utility by those

using it in methodological studies and systematic reviews

assessing a range of health care interventions [13].

Although most reviews were able to apply intended

methods to investigate equity impacts to at least some degree,

they were often unable to fully. Furthermore, investigations

were commonly descriptive in nature, such as describing

any differential impacts reported within primary studies,

rather than conducting formal statistical analysis across

studies. The failure to fully apply intended methods was usu-

ally because primary studies did not report the necessary in-

formation. This reflects similar observations reported

elsewhere, including health-equity focused trials rarely report-

ing data disaggregated for socially disadvantaged populations

[79]. Furthermore, beyond insufficient reporting and use of

collected data, primary research may even be purposefully

excluding more disadvantaged populations from participation

for example, due to disability or language [75]. In addition to

the practical challenge of such data not being available, au-

thors highlighted significant measurement and conceptual

5 This merits qualification, in that while the framework now has a rela-

tively clear and consistent structure when described and presented, including

by organisations such as the Cochrane and Campbell Collaborations, its

conception involved pragmatic development of a list of factors without a

formal or planned development process (see ‘Introduction’).
6 personal characteristics associated with discrimination’, ‘features of

relationships’, and ‘time-dependent circumstances’

6 G.J. Hollands et al. / Journal of Clinical Epidemiology 169 (2024) 111312



challenges, including investigating constructs that lack stan-

dardized operationalisation and measurement, and the com-

plex and specific nature of differential impacts.

We also found that while most reviews included an

explicit general rationale for focusing on equity impacts,

few justified their focus on (or exclusion of) specific dimen-

sions. This is a concern because PROGRESS-Plus is not in-

tended to be applied in an invariant and unthinking way, but

rather as a means to carefully identify specific factors rele-

vant to the focus of the research [13]. Whilst in many re-

views not all equity-relevant dimensions will be relevant,

such as when the population is homogenous along a given

dimension [80], rarely making explicit the reasons for a

particular focus means the reader cannot determine if this

is justifiable. The scarcity of clear rationales for analyzing

specific dimensions of equity appears inconsistent with

PRISMA-Equity guidance, which specifies that assump-

tions about mechanisms and pathways underpinning im-

pacts should be described [11].

A final observation is that included reviews tended to

have been published more recently: in a range from 2002

to 2021, over half were published between 2017 and

2021. This may suggest increasing interest in investigating

equity in systematic reviews. However, as our sampling was

not exhaustive, it could reflect a similar recent trajectory of

growth in the production of systematic reviews [81].

Table 1. Authors’ reflections on conceptualizing dimensions of equity impacts

Theme Details

Lack of consistent and coherent

measurement

Measurement issues related to dimensions of equity impact were a notable problem, eg,

[29,35,36,43,58,59,61,62,65,66]. Of primary concern was the difficulty of investigating constructs

that lack standardized definitions, operationalization and ultimately measurement, with this being

highlighted particularly for socioeconomic status (SES) and closely-related concepts including

socioeconomic position, deprivation, and disadvantage. These results in these constructs being

reported in widely varying ways by authors of primary research studies, and in them being treated

inconsistently within reviews. For example, some reviews opted to generate simpler composite

outcomes to integrate a wider range of reported constructs and measures [29,35,36], although

harmonizing data in this way risks losing the nuance and explanatory power of different indicators [36].

Other reviews addressed the multidimensional nature of SES by considering constituent parts

separately [25], or including data from only a small set of measures of the wider construct [58]. Other

examples included authors selecting what they considered the most relevant measure on a by-study

basis [61], categorizing primary studies into high or low SES context [46], and asking primary research

authors to categorize their own study according to a hierarchy presented by the review authors [65].

Another aspect of this issue [61,62,66] is that dimensions of equity impact are not necessarily distinct

or mutually exclusive from one another and so any one measure could apply to more than one

dimension.

Complex and contextual nature of

differential impacts

Beyond challenges with measuring such dimensions, several reviews highlighted that dimensions of

equity impacts exert effects in a complex manner, interacting with one another, as well as with

particular temporal, personal, social or geographic contexts or factors, and which also may not always

be measured or reported, eg, [35,44,58,64]. As such they cannot necessarily be assumed to be or

interpreted as comparable between included primary studies even when they have been measured in a

comparable way.

Potential improvements via applying

existing or new methods

Reviews advocated applying existing methods to improve the investigation of equity issues [31,40,

42e44,58,62,65,67e69]. This included highlighting the benefits of applying PROGRESS-Plus, such

as aiding in disentangling the effects of determinants of health that have often been treated in

combination (eg, within concepts of SES ([31,62]) and improving treatment of equity within

qualitative syntheses [67]. Further examples include support for the use of Health Equity Impact

Assessment approaches [68], and highlighting the value of initial scoping reviews to identify the nature

of equity evidence to then inform the harmonization of analysis within subsequent reviews [65]. Other

authors made specific suggestions about expanding the set of measures to be considered (eg, [40]

suggesting incorporating household size and gender of household head into PROGRESS-Plus), or

advise the use of particular scales to improve the treatment of particular constructs. Reviews also

emphasized or advocated methodological developments with the potential to improve the treatment of

equity issues. Several authors propose specific methodological development work that is needed, often

concerning standardization of operationalization and measurement of SES and related variables

[35,37,58,59,61,62,64,67,70e72].

Inadequacies of primary research Reports highlighted issues with the conduct and reporting of primary research. This included the absence

of a specific rationale(s) or justification in the investigation of equity in primary research studies

[58,73] reflecting our finding that this is also an issue within reporting of systematic reviews. As

previously mentioned, the lack of availability of necessary data was also emphasized, whether in terms

of being potentially available but not reported in primary research studies, or as regards these data not

even being assessed or generated in the first place

[37,42,43,52,58,59,61,62,64,65,67,68,70,72,74e78].
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4.2. Strengths and limitations

This review complements previous research on the

methods available for assessing equity impacts in system-

atic reviews, with the potential to inform improvements

to evidence synthesis methods, as well as to the conduct

and reporting of primary research. Our focus on how di-

mensions of health equity (which are then subject to those

methods) are conceptualized complements recent work

mapping the nature and prevalence of descriptive and ana-

lytic methods used in relation to PROGRESS-Plus [6]. Our

review also complements a study [82] which examined the

use of formal guidance for informing the conduct and re-

porting of investigations of equity in evidence syntheses.

This study included PROGRESS-Plus, but also PRISMA-

Equity which, as a reporting guideline, was outside the

scope of our review. Our review also documents re-

searchers’ reflections on why equity impacts were or were

not able to be addressed in the ways conceptualized, as well

as examining authors’ rationales for their focus on equity.

Notably, despite differences in our specific review foci

and methods, we derive similar and complementary conclu-

sions to previous reviews (eg, [6,82]), including high-

lighting a lack of thorough justification and definitional

clarity in the investigation of equity, and the insufficiency

of PROGRESS-Plus for prompting the consideration of

more complex pathways.

Our review has several limitations. First, it is not exhaus-

tive, as it was not feasible to identify all reviews with a

focus on equity impacts of public health interventions.

We attempted to minimize risk by purposefully gathering

reviews using PROGRESS-Plus and a deliberately larger

sample of reviews not using PROGRESS-Plus, to ensure

the broadest range of approaches were captured. However,

we cannot be certain our findings are representative of the

wider body of potentially eligible reviews. Relatedly,

because we included reviews with a clear equity focus or

aim, we cannot infer how frequently and adequately equity

considerations are included within systematic reviews of

public health interventions more generally. We note, how-

ever, that authors of other overviews suggest this may be

very limited [83].

Second, our review may be unrepresentative in reflecting

the reality of dealing with equity issues in systematic re-

views because we were necessarily reliant on the often

limited information that was included in published reports.

It is likely that the challenges encountered are under-

reported by review authors and this will be reflected in

our review. Relatedly, the widespread use and apparent ad-

equacy of PROGRESS-Plus for helping to conceptualize

dimensions of equity impact may merely reflect its utility

relative to an absence of alternative frameworks, rather than

any indication of its absolute value. Because the richness of

authors’ reflections in published reports is limited, gaining

a fuller understanding of the challenges faced in conceptu-

alizing equity and applying available methods, as well as

potential solutions, may require additional research, such

as interviews with systematic reviewers, policymakers

and other stakeholders.

Third, because reporting of relevant data was often

inconsistent or lacking in detail, it was sometimes neces-

sary to make judgements based not on explicit statements,

but on inferences from data that were not reported. Where

this was the case, we reached consensus through discussion

between reviewers, and even accounting for some subjec-

tivity in data extraction, we judge it unlikely that this could

modify our findings.

4.3. Implications for research and practice

This review highlighted significant challenges with

applying available methods, but also potential solutions

by which they could be addressed. We focus on three key

implications which apply particularly to evidence synthesis,

but necessarily also pertain to primary research.

4.3.1. Addressing a lack of availability of equity data

As noted, the data necessary to facilitate evidence synthe-

ses are often lacking in primary studies. While these data

may not have been collected, it is also possible that even

if available they are not reported in a useable form or are

not accessible. This could be addressed through expanding

current initiatives to support and motivate researchers con-

ducting primary studies to collect, report or make available

these data, including from research funders and regulators

[84e86], related organizational support structures [87], and

scientific journals [88]. Increased curation of data from pri-

mary studies as individual participant level data, able to be

queried remotely, without needing to be shared, could pro-

duce a range of benefits. These include increasing the poten-

tial to apply more consistent, as well as more granular and

powerful analyses. Adopting the use of formal reporting

guidelines for primary research such as CONSORT-Equity

2017 [89] and the continued development of guidance to

encourage systematic consideration of equity (eg, [90])

should facilitate durable norms and standards within the

research community for consistent and high-quality collec-

tion and reporting of equity-related measures.

4.3.2. Addressing varying conceptualization and

measurement

Second, there is significant variation in how dimensions

of equity, such as socioeconomic status, are conceptualized

and assessed. In part this reflects inconsistencies in

defining, operationalizing and measuring constructs within

primary research. Such inconsistency is difficult to address,

because standardization or harmonization of measurement

e such as via formalized core outcome sets e is not neces-

sarily practicable or appropriate at the primary study level

[73] across all key characteristics and geographic settings.

For example, assessment of socio-economic status and

related constructs may not be consistently applicable and
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comparable between countries [91]. Furthermore,

PROGRESS-Plus does not guide authors to consider or ac-

count for the possible relationships between multiple di-

mensions of equity (including those that overlap such as

socioeconomic status, education, and occupation) and the

wide variety of indices used to operationalize and measure

these [82]. Systematic reviews, particularly those with a

substantive equity focus, may therefore benefit from the

development of detailed practical guidance on how to more

consistently operationalize and analyze the array of data

and measures that may be encountered for key dimensions

of equity [92]. This could usefully for example, guide when

and how different measures of a given construct should be

selected between, combined, or focused on separately

[36,77,93] and provide concrete examples given a multi-

tude of scenarios. Relatedly, there is also an important com-

plementary role for tools to support consistent basic

assessment of equity considerations across all systematic

reviews, not just those with an equity focus, for example

the ongoing development of the PRO-EDI tool for use in

Cochrane reviews [94].

4.3.3. Incorporating complexity perspectives

Third, while our review suggests PROGRESS-Plus is

sufficiently broad to encompass the dimensions of equity

impacts that are typically examined, several included re-

views highlighted that these dimensions often interact with

one another, as well as with wider sets of temporal, per-

sonal, social and geographic contexts or factors, consistent

with applying an intersectionality lens [3]. PROGRESS-

Plus is not designed to, and so does not necessarily ensure

or guide critical thinking aboutdnor conceptualization

ofdcomplex processes and pathways by which inequities

can exert their influence on the outcomes of interventions.7

To what extent explicit consideration of these complexities

needs to be incorporated as part of the systematic review

process will depend on the review’s purpose and specific

questions, as well as its epistemological or disciplinary

focus. It may be most important for configurative reviews

that seek to build theory through explaining and contextu-

alizing impacts in systems operating over time (for which

PROGRESS-Plus can aid in identifying dimensions along

which inequity is expressed). For aggregative reviews as-

sessing relatively narrow or static relationships between

intervention exposures and outcomes, consideration of such

complexities will still usefully inform contextualization and

interpretation of the findings.

Increased engagement with the complex nature of equity

impacts may be encouraged through incentivizing more

detailed and transparent treatment of equity in accordance

with PRISMA-Equity, including the use of visualisations

and logic models [10], and explicitly defining, rational-

izing, and limiting analyses in accordance with GRADE

guidance [95]. This could involve, for example, justifying

why and how each PROGRESS-Plus dimension has or

has not been conceptualized or investigated. A simple and

readily achievable action would be the inclusion of stan-

dardized separate headings or sections in reports of system-

atic reviews to make the handling of equity issues more

explicit. More fundamentally, however, it may also require

moving beyond an approach solely rooted in applying

PROGRESS-Plus, acknowledging that this framework is

conceptually incomplete, and is unlikely to be similarly

applicable, or indeed applicable at all, to all investigations

e indeed, as mentioned, it was never intended to be applied

in an unthinking, unchanging manner [96]. Adopting ele-

ments from broader conceptual frameworks that explicitly

represent links and interactions between factors related to

equity, and which account for different levels and points

of influence, may be beneficial [82]. This could, for

example, involve applying more theoretical socio-

ecological models, such as those of Bronfenbrenner [97],

and Dahlgren and Whitehead [2], alongside PROGRESS-

Plus, to enable explicit consideration and visualization of

multiple extended pathways [96,98,99]. It could also

involve developing new conceptual frameworks, potentially

with a more explicit focus on the complex and intersec-

tional nature of equity processes, to supplement or provide

an alternative to PROGRESS-Plus, as suggested by other

authors [82].

It should be emphasized that, in the main, the issues we

have identified are neither unique to frameworks like

PROGRESS-Plus, nor to dimensions of equity. Instead they

reflect challenges inherent to investigating complex rela-

tionships between any constructs that lack standardized

definition, operationalization, measurement, or interpreta-

tion, potentially exacerbated by inconsistent application

of existing guidance for analysis of differential impacts.

However, these issues may be more marked or more visible

a problem for equity-related dimensions due to the rela-

tively large amount of research and policy attention the

topic of inequality receives. Moreover, unlike for some ef-

fect modifiers that have highly specific relevance (eg, for

particular types of interventions or review questions), eq-

uity impacts usually have complex underlying mechanisms

with important and wide-ranging implications.

5. Conclusion

PROGRESS-Plus is the predominant framework used in

systematic reviews to conceptualize differential impacts of

public health interventions by dimensions of equity. It ap-

pears sufficiently broad to encompass dimensions of equity

examined in most investigations of this kind. However,

PROGRESS-Plus does not necessarily ensure or guide crit-

ical thinking about more complex pathways or interactions

7 Albeit the aforementioned breadth of the ‘Plus’ component means

these complexities can potentially be represented within it.
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between dimensions of equity, or with wider contextual fac-

tors, and important practical, measurement and conceptual

challenges remain. The findings from investigations of eq-

uity impacts in systematic reviews could be made more

useful through more explicitly rationalized and considered

approaches to the design, conduct and reporting of both pri-

mary research and the reviews themselves.
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