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Abstract
Objective 
We sought to understand the extent to which Cochrane Eyes and Vision systematic reviews of interventions for cataract, and primary studies, consider equity. 
Study design and Setting
Review of Cochrane systematic reviews (CSR) on cataract published on the Cochrane Library (end of March 2019) (n=23), and recently published primary studies included in those reviews (n=62), using the PROGRESSPlus framework. 
Results
One CSR considered equity as a topic. Four (17%) CSRs included an LMIC author; one of these as a first author. The CSR with equity as a main topic restricted primary studies to those conducted in LMICs, otherwise none of the systematic reviews used PROGRESS factors as inclusion or exclusion criteria. None of the CSRs reported subgroup analyses by any PROGRESS factor, although these were planned in two. 
Two of the primary studies were led by a LMIC author; 42% involved LMIC authors; 37% were conducted in LMICs; 73% studies reported on gender/sex of participants but other PROGRESS factors were less frequently reported. Three studies reported subgroup analyses by sex; one reported subgroup analyses by race/ethnicity. 
Conclusion
PROGRESS factors and equity are rarely considered in studies of interventions for cataract and this is reflected in the associated Cochrane reviews.  

What is new· PROGRESS factors and equity are rarely considered in studies of interventions for cataract and this is reflected in the associated Cochrane reviews. 
· Equity in Cochrane systematic reviews on Eyes and Vision and the underlying studies has not been assessed systematically before. 
· Review authors and trialists could consider expanding their review author teams to include researchers from LMICs to address questions relevant to these settings, where most vision impairment and blindness from cataract is found.
· Issues of equity should be considered in priority setting processes. 



Background
Age-related cataract is the leading cause of avoidable blindness, accounting for 35% of blindness worldwide.[1] Cataract usually affects both eyes and has important impacts on quality of life.[2] Cataract cannot be prevented but surgery is usually safe and cost-effective.[3] Vision impairment from cataract is distributed unequally, with disadvantaged populations disproportionately affected.[4]
Health inequalities are defined as “differences in health status or in the distribution of health determinants between different population groups”.[5] In some circumstances, health inequalities cannot be avoided, such as differences in health linked to age. However, when health inequalities arise due to avoidable circumstances, such as poverty or access to health care, these differences are avoidable and unfair and can be described as inequity in health.  These inequities in health are a function of the environment in which people live: where they are born and where they live, what jobs they do and how much they earn, as well as the position they have in society including gender roles.[6]  The recently released WHO World Report on Vision highlights that vision impairment is distributed unequally: “it weighs more heavily on low- and middle-income countries, on older people and rural communities.”[7] The WHO considers equity as one of seven elements of health-care quality.[8]
Ideally health programs and health interventions would reduce inequities in health. However, this is not always the case, and some interventions may lead to an increase in inequities.[9] There have been efforts to identify the most important factors that may lead to inequities in health. Evans and Brown proposed the use of an acronym to provide a framework for assessing these factors.[10] PROGRESS refers to Place of residence, Race/ethnicity/culture/language, Occupation, Gender/sex, Religion, Education, Socioeconomic status and Social capital. For each PROGRESS factor there are examples of differences in health outcomes which may contribute to disadvantage.[6]  PROGRESS has been expanded to include personal characteristics such as age and disability, as well as consideration of relationships. Examples include parental care or school exclusion, and time-dependent relationships that might create temporary disadvantage, such as leaving hospital. [11]  
Cochrane Eyes and Vision aims to prepare and promote access to systematic reviews of interventions for preventing or treating eye conditions and/or vision impairment, and helping people adjust to vision impairment or blindness.[12] Systematic reviews are scientific pieces of work, ideally based on an openly accessible protocol, and following structured and reproducible methods for the identification, appraisal, data extraction, analysis and interpretation of published or unpublished studies.  In many health-care decision-making contexts, systematic reviews can be considered the most robust source of evidence. A consideration of equity in systematic reviews may therefore be important for two reasons. Firstly, to ensure that evidence-based recommendations do not increase inequity and secondly, to assess interventions that may reduce inequity. A number of authors have considered equity using PROGRESS framework, or specific PROGRESS characteristics such as gender/sex, in both Cochrane and Campbell reviews. [13-15] The current work extends this approach to Cochrane Eyes and Vision systematic reviews on cataract. 
[bookmark: _Hlk482347004]Aim
The aim of this study was to determine how and to what extent Cochrane Eyes and Vision systematic reviews (CSRs), and a sample of recent underlying primary studies, consider equity (as captured by the PROGRESS framework with the addition of disability). 
Materials and methods
[bookmark: _Hlk482347267][bookmark: _Hlk482347070]We identified all CSRs on cataract published on the Cochrane Library up to the end of March 2019. From each included CSR we identified a sample of published primary studies.  
We used the PROGRESS [6] framework to define our axes of inequity and to this we added disability. 
We developed an on-line form (Google forms) for data collection which we pilot-tested. We collected quantitative and qualitative data on authorship, methods, results and discussion relevant to equity and low- and middle-income countries (LMICs).  We classified countries as either high income (HIC) or LMIC according to the classification by the World Bank (https://datahelpdesk.worldbank.org/knowledgebase/articles/906519 , accessed October 7th 2019). We had separate but similar forms for reviews and primary studies. We checked our data extraction for consistency with duplicate data extraction in 10% of records. 
We were interested in LMIC author representation and the extent to which included studies were conducted in LMICs. We collected data on whether PROGRESS plus disability factors were considered as inclusion or exclusion criteria, or whether data were collected on these factors in the characteristics of studies. We examined whether reviews considered differences in effect for any PROGRESS plus disability factors. We assessed whether subgroup analyses were undertaken, whether they showed any differences in effect, and whether these favoured the advantaged group or disadvantaged group. Lastly, we considered whether the CSR addressed equity or mentioned any of the PROGRESS plus disability factors when discussing the context and implications of the findings. 
[bookmark: _Hlk38022337]We selected the 5 most recently published studies from each CSR. For resource reasons, we only considered studies reported in English and where the full text was available. We considered together CSRs that overlapped in terms of intervention i.e. we selected 5 studies from these overlapping reviews. We only considered primary studies that were published in full i.e. we did not include abstracts. 
Ethics statement
This study did not require an ethics committee approval because it only included published data.
Results
Reviews
[bookmark: _Hlk38022498]There were 23 published CSRs on cataract in the Cochrane Library at the end of March 2019 (table 1). [16-38] These CSRs were published, or last updated, between July 2001 and January 2019 and the median publication year was 2014.  The number of primary studies included in these CSRs ranged from 0 to 48 with a median number of included studies of 5. All of the CSRs were intervention reviews and included randomised controlled trials or quasi-randomised controlled trials. One of these CSRs specifically considered equity as a topic, with an investigation of whether methods of improving access to cataract surgery impacted on equity.[33] 
Table 1 Cochrane Systematic Reviews (CSR) on cataract in the Cochrane Library (end March 2019)
	
	CSR topic
	Date published or last updated
	Number of included studies
	Main outcome

	Ong2014 (31)
	Accommodative intraocular lens versus standard monofocal intraocular lens
	May 2014
	4
	Amplitude of accommodation

	Thomas 2014 (36)
	Antimetabolites to prevent failure of a previous trabeculectomy
	July 2014
	0
	Failed trabeculectomy

	Mathew 2012 (30)
	Antioxidant vitamin supplementation
	June 2012
	9
	Incidence of cataract and cataract extraction

	Zhang 2015 (37)
	Combined surgery versus cataract surgery alone for eyes with cataract and glaucoma
	July 2015
	9
	Change in intraocular pressure

	Lawrence 2015 (26)
	Day care versus in-patient surgery
	November 2015
	2
	Visual acuity

	Chen 2017 (23)
	Different-sized incisions for phacoemulsification
	September 2017
	26
	Astigmatism

	Ramke 2017 (32)
	Interventions to improve access to cataract surgical services
	November 2017
	2
	Cataract blindness

	Day 2016 (17)
	Laser-assisted cataract surgery versus standard ultrasound phacoemulsification
	July 2016
	16
	Intraoperative complications

	Ang 2014 (15)
	Manual small incision cataract surgery (MSICS) versus extracapsular cataract extraction (ECCE)
	November 2014
	3
	Visual acuity

	Riaz 2013 (33)
	MSICS versus phacoemulsification
	October 2013
	8
	Visual acuity

	De Silva 2016 (18)
	Multifocal versus monofocal intraocular lenses
	December 2016
	20
	Visual acuity and spectacle independence

	Dubois 2017 (21)
	N-acetylcarnosine (NAC) drops
	February 2017
	0
	Cataract appearance

	Sivaprasad 2012 (35)
	Non-steroidal anti-inflammatory agents for treating cystoid macular oedema
	February 2012 
	7
	Visual acuity

	Juthani 2017(24)
	Non-steroidal anti-inflammatory drugs versus corticosteroids for controlling inflammation
	July 2017
	48
	Intraocular inflammation

	Gower 2017 (22)
	Perioperative antibiotics for prevention of acute endophthalmitis
	February 2017 
	5
	Endophthalmitis

	De Silva 2016 (19)
	Phacoemulsification versus ECCE
	January 2014
	11
	Visual acuity

	Lim 2016 (28) 

	Prophylactic non-steroidal anti-inflammatory drugs for the prevention of macular oedema
	November 2016
	34
	Poor vision due to macular oedema

	Keay 2019 (25)
	Routine preoperative medical testing
	January 2019
	3
	Medical adverse events

	Casparis 2017 (16)
	Surgery for cataracts in people with age-related macular degeneration
	June 2012
	2
	Visual acuity

	Do 2018 (20)
	Surgery for postvitrectomy cataract
	December 2013
	0
	Visual acuity

	Riaz 2006 (34)
	Surgical interventions
	October 2006
	17
	Visual acuity

	Long 2006 (29)
	Surgical interventions for bilateral congenital cataract
	July 2001
	1
	Visual acuity

	Leung 2014 (27)
	Types of intraocular lenses for cataract surgery in eyes with uveitis
	March 2014
	4
	Visual acuity



[bookmark: _Hlk38022005]Four (17%) CSRs included an LMIC author on the byline; in one of these CSRs an LMIC author was both first and last author.  No additional LMIC consultation was acknowledged. The CSR with equity as a main topic restricted studies to those conducted in LMICs, otherwise none of the CSRs used PROGRESS plus disability factors as inclusion or exclusion criteria. Of the 20 CSRs with included studies, 16 (80%) included studies that were conducted in LMICs and 6 (30%) had more than half of their studies from LMICs.
Just over half of the CSRs reported the sex of participants in the included studies (12, 52%), one CSR described race/ethnicity/culture/language and the CSR on equity considered all of the PROGRESS plus disability factors (figure 1). None of the included CSRs reported subgroup analyses by any PROGRESS plus disability factor, although these were planned in two reviews (by race/ethnicity). Other than the CSR on equity, none of the CSRs took equity into account when discussing the interventions or discussing the implications of the findings of their review.
Studies included in the reviews
There were 231 studies included in these 23 CSRs. These studies were published in 312 separate reports, of which 19 were conference abstracts which we did not consider further. Over half of the studies were contained in four CSRs.[25, 39-41] There was some overlap between reviews: a CSR on surgical interventions for cataract [35] was later divided into specific comparisons of different techniques.[16, 20, 34] As all the studies in the original CSR  were included in the later CSRs, we only considered studies included in the three later sub-divided CSRs.  There was some overlap in the studies included in two reviews of topical NSAIDs.[25, 29] We considered the trials in these two CSRs together, selecting the 5 most recent studies from these reviews. Three CSRs had no trials and therefore provided no studies. The final number of studies eligible for assessment of equity was 71 of which we extracted data on the 62 studies for which we were able to obtain a full text report.  
[bookmark: _Hlk38022081]Twenty-six (42%) primary studies involved LMIC authors—19 of these studies only included LMIC authors;  5 had neither the first nor the last author LMIC-based; one had both first and last authors who were LMIC-based and one had the first author but not the last author LMIC-based. A total of 23/62 (37%) studies were conducted in LMICs.  A small number of studies used PROGRESS factors in the inclusion / exclusion criteria and these were related to perceived ability of participants to take part in the study—place of residence (4 studies), language (3), education (1), gender/sex (1) and disability (4). 
A majority of studies reported on sex of participants (45/62, 73%) but other PROGRESS plus disability factors were less frequently reported: place of residence (2 studies), race/ethnicity/culture/language (5), occupation (1), education (3), socioeconomic status (2), and social capital (1) (figure 1). 
Three of the 62 studies reported subgroup analyses by sex. In two studies “no difference” was observed and in one study worse outcomes were seen in men (the “advantaged” group). One study reported subgroup analyses by race/ethnicity/culture/language and observed “no difference”. 
Discussion 
Authors of Cochrane Eyes and Vision systematic reviews on cataract, and trialists conducting the underlying trials, rarely consider equity when designing and executing their studies, nor do they discuss the implications of their findings for equity. Overall, a minority of cataract studies and CSRs are focussed on questions relevant to LMICs, where most vision impairment and blindness due to cataract is found. 
There are several points of the systematic review process at which equity issues could apply. Firstly, in the choice of questions to be studied. There is one CSR of cataract on the Cochrane library that specifically addresses the issue of equity, by considering interventions to improve access to cataract surgery in LMICs . [31] This infrequent consideration of equity-relevant questions is also common in non-Cochrane reviews—when we searched for “cataract” and “review” in the title field on PubMed for comparison, none of the 193 identified reviews included equity in the title (as recommended by PRISMA-equity extension.[42]  There were three reviews with titles indicating a topic of relevance to equity but none of these reviews specifically addressed interventions to reduce inequity, being focussed instead on demonstrating the size of the problem, or availability of evidence.[43-45] This demonstrates that there is a lack of research on interventions to reduce inequity in vision impairment due to cataract. It is unclear whether equity would figure in traditional methods of priority setting. For example, the James Lind Alliance Priority Setting Partnership in Sight Loss and Vision identified over 100 priority questions for 10 important eye conditions.[46]  However, none of the identified priority questions addressed the issue of reducing inequity.  
Secondly, issues of equity could be considered when considering the populations included in the studies. In particular, differential effects across PROGRESS plus disability factors would be an important indication of whether an intervention reduces or increases inequity. Again, we found little consideration of this in either reviews or trials. The only PROGRESS plus disability factor routinely used when describing participants was gender/sex. However, few CSRs or primary studies discussed these data further, neither did they consider whether the effect of the intervention differed by gender/sex.  Beyond gender/sex, other PROGRESS plus disability factors were rarely considered in terms of the description of the study populations for subgroup analyses. In general, the primary studies included in these CSRs were small—75% of the studies assessed here enrolled fewer than 350 people. This means that these studies would have been underpowered to consider meaningful differences in effect in PROGRESS plus disability factors. If studies are to be “equity-relevant” they need to be designed such that intervention effects may be reliably estimated across different subgroups according to which particular inequity is to be considered.
The PROGRESS framework was first proposed by Evans and Brown in 2003[10] and further developed (PROGRESSPlus) by Oliver et al.[11]. Although there are several other equity frameworks available, we chose this framework as it is the one recommended by the Campbell and Cochrane Equity Methods group and was included in reporting guidelines for systematic reviews in 2012 (PRISMA) [42] and intervention studies in 2017 (CONSORT).[47] Although the framework has been in existence for nearly two decades, uptake into the guidance documents that may be used by systematic review authors and trialists has been slow. All but one of the CSRs included here was published after PROGRESS was published in 2003, and we selected the most recently published primary studies, but it is likely that the lack of structured guidance has been an issue. The new Cochrane Handbook for Systematic Reviews of Interventions (updated 2019) now includes a chapter on Equity.[48] Going forward, systematic review authors will therefore have more guidance on how to address equity in their reviews. As systematic review authors are dependent on whether or not primary studies have addressed equity (on study level characteristics), the role of CONSORT equity extension will also be important in order to ensure that data relevant to equity are presented in the primary studies, for example, subgroup analyses by PROGRESS characteristics. 
It may be the case that not all components of the PROGRESSPlus framework are relevant to all systematic reviews or primary studies. For example, if all participants are drawn from a similar location and have similar ethnicities or language/religion then it may be that inequity along these dimensions is not a concern. However, we did note that sometimes people were excluded from taking part in studies for reasons such as language or disability, and therefore a higher awareness of equity issues on the part of trialists may be important. 
It is also worth considering the resource implications of collecting data on all PROGRESS plus criteria in the primary studies. This analysis has been focussed on randomised controlled trials. It is likely that much of these data are collected routinely during the course of clinical intervention studies – for example, age, sex, co-morbidities, place of residence. It may be that the lack of a pre-planned analysis strategy with an equity framework is more of an issue when it comes to reporting these data.
[bookmark: _Hlk38022886]Equity is not often addressed in other Cochrane reviews. For example, Tugwell et al evaluated 14 Cochrane reviews on rhematoid arthritis[13] and Aves et al provided a similar analysis of 101 Cochrane reviews of HIV.[14] Both studies found a similar deficit in consideration of equity in these reviews, with sex/gender being the most commonly reported PROGRESSPlus characteristic.
Cataract is the leading cause of blindness globally and is predominantly experienced by people living in LMICs. Research questions and approaches are required to reduce this global inequity. To promote equity in future research on cataract, Cochrane Eyes and Vision systematic review authors teams and cataract trialists could expand their author teams to include researchers from LMICs. In addition, Cochrane Eyes and Vision systematic review authors teams and trialists could consider equity in their studies, particularly using the PROGRESS plus disability framework. 
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Figure 1: Percentage of Cochrane systematic reviews on cataract (CSRs) and primary studies according to reporting of PROGRESS characteristics. 
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