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A B S T R A C T

Background

Cataract is the leading cause of blindness in low- and middle-income countries (LMICs), and the prevalence is inequitably distributed

between and within countries. Interventions have been undertaken to improve cataract surgical services, however, the effectiveness of

these interventions on promoting equity is not known.

Objectives

To assess the effects on equity of interventions to improve access to cataract services for populations with cataract blindness (and visual

impairment) in LMICs.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (which contains the Cochrane Eyes and Vision Trials Reg-

ister) (2017, Issue 3), MEDLINE Ovid (1946 to 12 April 2017), Embase Ovid (1980 to 12 April 2017), LILACS (Latin American and

Caribbean Health Sciences Literature Database) (1982 to 12 April 2017), the ISRCTN registry (www.isrctn.com/editAdvancedSearch);

searched 12 April 2017, ClinicalTrials.gov (www.clinicaltrials.gov); searched 12 April 2017 and the World Health Organization (WHO)

International Clinical Trials Registry Platform (ICTRP) (www.who.int/ictrp/search/en); searched 12 April 2017. We did not use any

date or language restrictions in the electronic searches for trials.
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Selection criteria

We included studies that reported on strategies to improve access to cataract services in LMICs using the following study designs:

randomised and quasi-randomised controlled trials (RCTs), controlled before-and-after studies, and interrupted time series studies.

Included studies were conducted in LMICs, and were targeted at disadvantaged populations, or disaggregated outcome data by

’PROGRESS-Plus’ factors (Place of residence; Race/ethnicity/ culture/ language; Occupation; Gender/sex; Religion; Education; Socio-

economic status; Social capital/networks. The ’Plus’ component includes disability, sexual orientation and age).

Data collection and analysis

Two authors (JR and JP) independently selected studies, extracted data and assessed them for risk of bias. Meta-analysis was not possible,

so included studies were synthesised in table and text.

Main results

From a total of 2865 studies identified in the search, two met our eligibility criteria, both of which were cluster-RCTs conducted in

rural China. The way in which the trials were conducted means that the risk of bias is unclear. In both studies, villages were randomised

to be either an intervention or control group. Adults identified with vision-impairing cataract, following village-based vision and eye

health assessment, either received an intervention to increase uptake of cataract surgery (if their village was an intervention group), or

to receive ’standard care’ (if their village was a control group).

One study (n = 434), randomly allocated 26 villages or townships to the intervention, which involved watching an informational video

and receiving counselling about cataract and cataract surgery, while the control group were advised that they had decreased vision due

to cataract and it could be treated, without being shown the video or receiving counselling. There was low-certainty evidence that

providing information and counselling had no effect on uptake of referral to the hospital (OR 1.03, 95% CI 0.63 to 1.67, 1 RCT, 434

participants) and little or no effect on the uptake of surgery (OR 1.11, 95% CI 0.67 to 1.84, 1 RCT, 434 participants). We assessed

the level of evidence to be of low-certainty for both outcomes, due to indirectness of evidence and imprecision of results.

The other study (n = 355, 24 towns randomised) included three intervention arms: free surgery; free surgery plus reimbursement of

transport costs; and free surgery plus free transport to and from the hospital. These were compared to the control group, which was

reminded to use the “low-cost” (~USD 38) surgical service. There was low-certainty evidence that surgical fee waiver with/without

transport provision or reimbursement increased uptake of surgery (RR 1.94, 95% CI 1.14 to 3.31, 1 RCT, 355 participants). We

assessed the level of evidence to be of low-certainty due to indirectness of evidence and imprecision of results.

Neither of the studies reported our primary outcome of change in prevalence of cataract blindness, or other outcomes such as cataract

surgical coverage, surgical outcome, or adverse effects. Neither study disaggregated outcomes by social subgroups to enable further

assessment of equity effects. We sought data from both studies and obtained data from one; the information video and counselling

intervention did not have a differential effect across the PROGRESS-Plus categories with available data (place of residence, gender,

education level, socioeconomic status and social capital).

Authors’ conclusions

Current evidence on the effect on equity of interventions to improve access to cataract services in LMICs is limited. We identified only

two studies, both conducted in rural China. Assessment of equity effects will be improved if future studies disaggregate outcomes by

relevant social subgroups. To assist with assessing generalisability of findings to other settings, robust data on contextual factors are also

needed.

P L A I N L A N G U A G E S U M M A R Y

Interventions to improve access to cataract surgical services and their impact on equity in low- and middle-income countries

What is the aim of this review?

The aim of this Cochrane Review was to find out if there are ways to make it easier for people in low- and middle-income countries

(LMICs) to have cataract surgery, and to make cataract surgery available fairly (no inequity) within LMICs.

Cochrane researchers collected and analysed all relevant studies to answer this question and found two studies.

Key messages
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The review shows that offering free surgery may increase uptake of surgery in LMICs. There is no evidence on whether this might

reduce the level of sight loss due to cataract in the community, or whether this helps reduce inequity (makes things fairer). Help with

transport, additional information or counselling may not improve uptake, again with no evidence on levels of cataract blindness or

inequity. The evidence was from two small studies in rural China.

What was studied in the review?

As people get older, the lens of the eye becomes cloudy leading to sight loss and blindness. The cloudy lens is known as a cataract.

Doctors can remove the cataract and replace it with an artificial lens. This is usually successful surgery and restores sight.

Cataract surgery is distributed unfairly in the world. More people in LMICs have cataracts that cause sight loss and blindness because

it is harder to get cataract surgery. When some people have less chance of good health care, such as cataract surgery, this is known as

inequity. There is also inequity within LMICs as poorer people and women also have less chance of having cataract surgery.

To address this problem, Cochrane researchers wanted to find out if there are ways to improve the chances of getting cataract surgery

in LMICs and so lower the burden of cataract. They also wanted to see if this makes it fairer (less inequity) and helps everyone to get

an equal chance to have cataract surgery. They planned to consider many different aspects including acceptability, affordability and

availability of cataract services.

What are the main results of the review?

The Cochrane researchers found two relevant studies. Both studies were from China and took place in a rural area. One study gave

people additional information and counselling and compared this with giving no additional information or counselling. The other

study looked at providing free cataract surgery, and help with the costs of transport to hospital, compared with low-cost cataract surgery

and no help with transport. The findings were as follows.

• Offering more information or counselling may not improve referral and uptake of surgery (low-certainty evidence).

• Offering free cataract surgery may increase the uptake of surgery (low-certainty evidence).

• There was no evidence on what happens to the levels of cataract in the community.

How up-to-date is this review?

The Cochrane researchers searched for studies that had been published up to 12 April 2017.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Information video and counselling to improve access to cataract surgical services compared with standard care for cataract

Patient or population: people with vision impairment caused by cataract

Settings: low- and middle-income sett ings

Intervention: information video and counselling*

Comparison: standard care

Outcomes Illustrative comparative risks* * (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Assumed risk Corresponding risk

Standard care Intervention to improve

access to cataract sur-

gical services

Change in the preva-

lence of cataract blind-

ness

Not reported

Prevalence of visual

impairment due to

cataract

Not reported

Service ut ilisat ion: up-

take of referral

400 per 1000 407 per 1000 (296 to

527)

OR 1.03 (0.63 to 1.67 434

(1)

⊕⊕©©

Low1

Service ut ilisat ion: up-

take of surgery

340 per 1000 364 per 1000 (257 to

487)

OR 1.11 (0.67 to 1.84 434

(1)

⊕⊕©©

Low1

Cataract Surgical Cov-

erage

Not reported

Surgical outcome (vi-

sual acuity in the oper-

ated eye)

Not reported
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Adverse events Not reported

* In this study, the intervent ion group (n = 212) watched a f ive-m inute informational video on cataract and cataract surgery then received a f ive-m inute counselling session

(based on a script) f rom a trained nurse in groups of two to three, with family members. The control group (n = 222) were given standard care: they were advised they had

decreased vision due to cataract and it could be treated, without being shown the video or receiving counselling

* * The assumed risk was the risk observed in the control group of this study. The corresponding risk (and its 95% conf idence interval) is based on the assumed risk in the

comparison group and the relative effect of the intervent ion (and its 95% CI).

CI: conf idence interval; OR: odds rat io

GRADE Working Group grades of evidence

High-certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.

Moderate-certainty: we are moderately conf ident in the ef fect est imate; the true ef fect is likely to be close to the est imate of ef fect, but there is a possibility that it is

substant ially dif f erent.

Low-certainty: our conf idence in the ef fect est imate is lim ited; the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.

Very low-certainty: we have very lit t le conf idence in the ef fect est imate; the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1We downgraded by one level for imprecision (wide conf idence intervals) and one level for indirectness (study was conducted

in rural China and may not be applicable to other sett ings).
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B A C K G R O U N D

In 2015 cataract was the leading cause of blindness in the world,

and a major cause of moderate and severe visual impairment, af-

fecting approximately 70 million people (Flaxman 2017). Due to

population growth and increasing life expectancy, cataract blind-

ness and visual impairment are expected to increase unless both

coverage and quality of cataract services improve.

Description of the condition

’Cataract’ is defined by the World Health Organization (WHO) as

a clouding of the lens of the eye that prevents clear vision (WHO).

Age-related cataract occurs as a result of denaturation of lens pro-

teins and is currently thought to be irreversible. These changes

often occur in both eyes, although the effects can be asymmetric.

Symptoms from cataracts include glare, blurred vision, progressive

decrease in visual function and blindness.

Seven categories of visual impairment are outlined in The Inter-

national Classification of Diseases (ICD)-10; these are shown in

Table 1 (WHO 2008). In this review ’visual impairment’ is defined

as presenting vision worse than 6/18 in the better eye (categories

1 to 5 in Table 1) and ’blindness’ as presenting vision worse than

3/60 in the better eye (categories 3 to 5 in Table 1).

Factors such as genetic predisposition, exposure to sunlight, smok-

ing, diabetes, being female, and ethnicity may play a role in higher

rates of cataract (West 2007). However, in low- and middle-in-

come countries (LMICs), high prevalence of cataract blindness

may be due to the uptake of services and the quality of available

services possibly more than biological factors (Dandona 2001). A

systematic review of barriers to surgical care (for any medical con-

dition) in LMICs that was published in 2011 included 52 studies,

28 (54%) of which were based on ophthalmology services (Grimes

2011). The key barriers the review identified were physical ac-

cess (distance, poor roads, lack of transport), lack of resources and

expertise, direct and indirect costs, and fear of surgery. In 2012,

Blanchet and colleagues undertook a review of systematic reviews

to inform universal coverage of cataract services and identified

similar barriers to those listed above (Blanchet 2012).

Surgical removal of the opaque lens is the only treatment option

currently available for cataract. An artificial intraocular lens (IOL)

is usually implanted to replace the focusing power of the removed

lens. There are four main forms of cataract extraction surgery:

intracapsular (ICCE), extracapsular (ECCE), phacoemulsification

(phaco) and manual small incision (MSICS). ICCE was used in

high-income countries in the 1960s and 1970s and was superseded

by ECCE in the early 1980s, which in turn was replaced by phaco.

ECCE (and MSICS) surgery became more common in LMICs

once non-commercial entities started to sell IOLs at a much lower

price from the 1990s. In 1997, the WHO stated that ECCE with

IOL was the surgery of choice in LMICs (WHO 1997), and this

probably remains the most common procedure. Regardless of the

type of surgical technique used, Cochrane Reviews have found

surgery to be an effective treatment with good outcomes (Ang

2012; de Silva 2014; Riaz 2013).

Inequity of cataract blindness

’Health inequity’ is defined as differences in health outcomes be-

tween population subgroups that are avoidable, unfair and unjust

(Whitehead 1992). ’Health inequality’ refers to measurable dif-

ferences in health between individuals and groups (Hosseinpoor

2014). Health inequity cannot be objectively measured, as norma-

tive judgements of what makes a difference ’unfair’ and ’unjust’

are required (Braveman 2003), but we have used the term, ’eq-

uity’ throughout this review, in keeping with guidance on equity-

focused systematic reviews (Welch 2013).

Cataract blindness is inequitably distributed between countries.

The estimate of global age-standardised adult (50 years and above)

prevalence of cataract blindness in 2015 was 0.78% (80% uncer-

tainty interval (UI) 0.21-1.77), but this varies greatly in different

regions of the world. It was lowest in high-income countries of

Asia Pacific (0.08%, 80% UI 0.03 to 0.19), Australasia (0.09%,

80% UI 0.02 to 0.24) and Western Europe (0.09%, 80% UI 0.03

to 0.20), and up to 30 times higher in West (2.35%, 80% UI 0.72

to 5.04) and East Sub-Saharan Africa (1.97%, 80% UI 0.61 to

4.12) (Flaxman 2017). Inequity within countries is also apparent.

Associations have been documented between higher prevalence of

blindness (regardless of cause) and being female, living in a rural

area, having low socioeconomic status, being less educated and

belonging to an ethnic minority (Abubakar 2012; Dandona 2001;

Gilbert 2008; Ramke 2017a; Ulldemolins 2012). In 2015 it was

estimated that globally women were 1.21 times more likely (80%

UI 1.17 to 1.25) to have cataract visual impairment compared to

men (Flaxman 2017). Further, it appears that disadvantage accu-

mulates, such that each additional social disadvantage an individ-

ual experiences (e.g. being a woman and living rurally and being

illiterate) increases the likelihood of cataract blindness (Ramke

2017a).

Cataract surgery and a good outcome have not been available

to everyone equally. A systematic review and meta-analysis of 23

studies from LMICs found that men were 1.7 times more likely to

have had cataract surgery than women, and estimated that severe

visual impairment (less than 6/60 in the better eye) in LMICs

could be reduced by 11% if women received cataract surgery as

frequently as men (Lewallen 2009). A systematic review of cataract

surgical outcomes in LMICs has not been undertaken, but when

cataract surgical coverage (CSC) is combined with a good surgical

outcome to measure effective CSC, analysis of surveys from 20

countries showed women tended to fare worse than men in terms

of access and quality of cataract services (Ramke 2017b).

In this review we used the PROGRESS-Plus acronym to con-

sider possible socially-stratifying factors for inequity in cataract

blindness (Kavanagh 2008). The acronym represents Place of res-

idence; Race/ethnicity/ culture/ language; Occupation; Gender/

6Interventions to improve access to cataract surgical services and their impact on equity in low- and middle-income countries (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



sex; Religion; Education; Socio-economic status; Social capital/

networks. The ’Plus’ component includes disability, sexual orien-

tation and age.

Description of the intervention

According to the WHO, treatment of cataract requires commu-

nity-based activities (identification of patients, escorting, follow-

up) as well as facility-based activities (consultations and surgery).

To be successful, interventions must attempt to overcome social

barriers to improve access to services and to produce good out-

comes (WHO 1997).

’Access’ is defined as “the opportunity to reach and obtain ap-

propriate health care in situations of perceived need for care”

(Levesque 2013). It includes five stages: realisation of healthcare

needs, seeking healthcare services, reaching healthcare resources,

using healthcare services and being offered appropriate services

(Levesque 2013). This definition of access allows consideration

of supply- and demand-side features, as well as process factors.

The conceptual framework of access to health care proposed by

Levesque and colleagues includes five dimensions of accessibility

of services and five corresponding abilities of people to interact

with these dimensions to generate access (Levesque 2013). These

are shown in Figure 1 together with examples of interventions to

improve access to cataract services relevant for this review.
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Figure 1. Examples of interventions to improve access to cataract surgical services against Levesque and

colleague’s1 conceptual framework of access to health care (Levesque 2013)
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Measures and targets

While patient satisfaction, quality of life and economic rehabilita-

tion are important outcomes of cataract interventions, the WHO

defines outcome in terms of visual acuity, which is a narrower,

but more direct measure. The definition includes assessment with

full spectacle correction (“best-corrected vision”) or with available

correction (“presenting vision”). A good outcome is defined as 6/

18 or better (category 0 in Table 1), a borderline outcome as less

than 6/18 to 6/60 (category 1 in Table 1), and a poor outcome

as worse than 6/60 (categories 2 to 5 in Table 1) (WHO 1998).

The WHO target is for at least 80% of postoperative eyes to have

a good outcome with available correction, and for less than 5% to

have a poor outcome. Studies from a range of LMICs consistently

show that these targets are not being met, and that disadvantaged

groups are faring worst. For example, a study in India found that

women, and people with the lowest socioeconomic status, had

worse outcomes than men or people of higher socioeconomic sta-

tus respectively (Dandona 1999), and a study in Pakistan found

that people living in poor households were less likely to have an

IOL implanted after cataract removal (Gilbert 2008).

Vision 2020 and Universal eye health

Vision 2020 was a partnership between the WHO and the Inter-

national Agency for the Prevention of Blindness (IAPB) that was

launched in 1999 with a mission to eliminate the main causes of

avoidable blindness by the year 2020. The initiative prioritised

five conditions for intervention, one of which was cataract. One

of the objectives of Vision 2020 was to facilitate the planning,

development and implementation of national programmes in all

countries, based on disease control, human resource development,

infrastructure/technology and community participation, and con-

sidering aspects of equity and quality (Vision 2020: The Right to

Sight Initiative). In 2013 the 66th World Health Assembly en-

dorsed the current global eye health plan developed by WHO and

IAPB, titled Universal eye health: a global action plan 2014-2019

(WHA 2013). Universal eye health continues to prioritise cataract,

and calls for the strengthening of evidence for planning effective

services (WHO 2013).

The Vision 2020 and Universal eye health initiatives have gen-

erated a more targeted approach to blindness prevention and eye

health. Programmatic and research tools have been developed and

disseminated and a wide range of operational research has been

undertaken. To date no systematic review of cataract interventions

in LMICs has been undertaken.

How the intervention might work

The logic model for the anticipated range of interventions that may

reduce inequity in cataract blindness in LMICs is shown in Figure

2. This review focuses only on interventions to improve access to

cataract services (shaded box in Figure 2 and outlined in Figure

1), according to Levesque and colleagues’ definition of access (

Levesque 2013). For the purposes of this review, we have drawn

material from Vision 2020 (WHO 1997) and Universal eye health

(WHO 2013) guiding documents as well as relevant evidence from

systematic reviews (Blanchet 2012; Grimes 2011), the framework

outlined by the Commission on Social Determinants of Health

(CSDH) Priority Public Health Conditions Knowledge Network

(PPCKN) (Blas 2010), and previous logic models for public health

interventions in LMICs (Turley 2013).
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Figure 2. Logic model

It is recognised that the interventions may be implemented on their

own (’uni-faceted’) or in combination with other interventions

(’multi-faceted’). This in turn may lead to one or a combination

of the outcomes. The context in which the intervention occurs

(Lewallen 2010), as well as the fidelity (i.e. the extent to which the

delivered intervention was consistent with the protocol) (Glasziou

2010), of the intervention will also affect the outcomes.

Why it is important to do this review

Cataract is the leading cause of blindness in LMICs. Accordingly,

cataract is one of the priority conditions of the Vision 2020 and

more recent Universal eye health initiatives. Within these initia-

tives, interventions have been undertaken to improve cataract sur-

gical services in terms of increasing output, as well as improving

quality and equity. However, in terms of equity, the effectiveness

of these interventions is not known. The overview of systematic

reviews conducted by Blanchet and colleagues identified a lack

of cataract-specific evidence and called for systematic reviews on

access to cataract services (Blanchet 2012).

A previous Cochrane Review found that specialist outreach ser-

vices improved access, outcomes and service use, but the majority

of the included studies were from high-income countries, and eq-

uity aspects were not explicitly assessed (Gruen 2003). Elsewhere

there is evidence that some universal interventions (i.e. those de-

signed for access by everyone in the same way) may generate in-

equities in certain areas of health care (Lorenc 2013).

This review provides an opportunity to assess the situation for in-

terventions in cataract services. The findings of the review could

inform future cataract interventions in LMICs, as well as con-

tribute to the equity aims of the Vision 2020 and Universal eye

health initiatives.

O B J E C T I V E S

To assess the effects on equity of interventions to improve access

to cataract services for populations with cataract blindness (and

visual impairment) in LMICs.

M E T H O D S
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Criteria for considering studies for this review

Types of studies

We included studies that reported on strategies to improve ac-

cess to cataract services using the following study designs: ran-

domised and quasi-randomised controlled trials (RCTs, including

controlled clinical trials (CCTs), and cluster-RCTs); controlled be-

fore-and-after studies (CBAs); and interrupted time series studies

(ITSs) with a clearly defined point in time at which the interven-

tion occurred and at least three data points before and after imple-

mentation of the intervention. Other study designs that met the

EPOC (Cochrane Effective Practice and Organisation of Care)

study design criteria, regardless of the name (e.g. stepped-wedge

design, controlled interrupted time series) were also eligible for

inclusion (EPOC 2013). We excluded studies that focused solely

on surgical techniques for cataract, as these are addressed in other

Cochrane Reviews (Ang 2012; de Silva 2014; Riaz 2013).

Types of participants

Due to differences in cataract services between high-income coun-

tries and LMICs, and the disproportionate burden of cataract vi-

sion impairment in LMICs, we only included studies performed

in countries classified by the World Bank as LMICs (World Bank

2012).

Within LMICs, where universal interventions were implemented,

data had to be stratified by one or more axes of social differentia-

tion, as outlined by the PROGRESS-Plus acronym (i.e. Place of

residence; Race/ethnicity/culture/language; Occupation; Gender/

sex; Religion; Education; Socio-economic status; Social capital/

networks; disability; sexual orientation; age) (Kavanagh 2008). For

targeted interventions, the population had to be restricted to dis-

advantaged populations (e.g. women), or settings in which most

people were disadvantaged (e.g. under-serviced rural areas).

Types of interventions

Examples of interventions that may improve access to cataract ser-

vices for those with vision impairment from cataract are given in

the background section above. The examples outlined in Figure 1

and the framework outlined in Figure 2 were used as a guide to

identify and categorise interventions into one of the following: re-

alisation of healthcare needs, seeking healthcare services, reaching

healthcare resources, using healthcare services and being offered

appropriate services (Levesque 2013).

We included both uni-faceted and multi-faceted interventions,

and both universal and targeted interventions (that is, those that

focus on reaching a specific disadvantaged population). We com-

pared these interventions with ’usual care’.

Types of outcome measures

Studies that measured any primary or secondary outcome were

included. Data were extracted for any of the following outcomes,

disaggregated by PROGRESS-Plus groups if available.

(*Indicates a ‘main’ outcome)

Primary outcomes

• Change in the prevalence of cataract blindness (as defined

in Table 1) over the study period*

Secondary outcomes

• Prevalence of cataract visual impairment (as defined in

Table 1)

• Service utilisation - specifically uptake of:

◦ screening

◦ referral*

◦ surgery*

• Cataract Surgical Coverage (CSC)* (Limburg 1998)

• Intraocular lens (IOL) implantation rate

• Surgical outcome (visual acuity in the operated eye)*

• Unintended outcomes/adverse events of the intervention*

• Any measure of inequity, for example, concentration index,

relative index of inequality

Search methods for identification of studies

Electronic searches

The Cochrane Eyes and Vision Information Specialist conducted

systematic searches in the following databases for randomised con-

trolled trials and controlled clinical trials. There were no language

or publication year restrictions. The date of the search was 12 April

2017.

• Cochrane Central Register of Controlled Trials

(CENTRAL; 2017, Issue 3) (which contains the Cochrane Eyes

and Vision Trials Register) in the Cochrane Library (searched 12

April 2017) (Appendix 1);

• MEDLINE Ovid (1946 to 12 April 2017) (Appendix 2);

• Embase Ovid (1980 to 12 April 2017) (Appendix 3);

• LILACS (Latin American and Caribbean Health Science

Information database (1982 to 12 April 2017) (Appendix 4);

• ISRCTN registry (www.isrctn.com/editAdvancedSearch;

searched 12 April 2017) (Appendix 5);

• US National Institutes of Health Ongoing Trials Register

ClinicalTrials.gov (www.clinicaltrials.gov; searched 12 April

2017) (Appendix 6);

• World Health Organization (WHO) International Clinical

Trials Registry Platform (ICTRP)(www.who.int/ictrp; searched

12 April 2017) (Appendix 7).
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Searching other resources

We checked the references of included studies to identify any other

potentially relevant reports. We did not handsearch conference

proceedings for this review.

Data collection and analysis

Selection of studies

Two review authors (JR and JP) independently screened all titles

and abstracts of papers identified as potentially relevant. Once po-

tentially eligible papers were retrieved, the same two authors inde-

pendently screened the full-text copies against the inclusion crite-

ria. We resolved any differences by discussion and by consulting a

third author if necessary.

A PRISMA flow chart (Figure 3) summarises the selection process

(Moher 2009).

Figure 3. Study flow diagram
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Studies that initially appeared to meet the inclusion criteria but

were later excluded on the basis of full-text review are listed in the

’Characteristics of excluded studies’ table with reason(s) for exclu-

sion. This includes all studies that did not report outcome data

in a usable way, or only reported overall effects, without reporting

according to any of the PROGRESS-Plus categories or without

focusing on a disadvantaged population.

We included studies that met the criteria regardless of the direction

of effect, that is, we did not exclude studies if the intervention was

more beneficial to socially advantaged groups (thereby increasing

inequity).

Data extraction and management

Two review authors (JR and JP) independently extracted data from

the full text of each eligible study. We resolved differences by dis-

cussion and by consulting a third author when necessary.

The data abstraction forms were a modification of Cochrane Pub-

lic Health’s data extraction and assessment template (Cochrane

Public Health 2011). Three review authors piloted the form to

assess its ability to capture study data and inform risk of bias and

intervention fidelity assessments. The review authors followed the

reporting guidelines set out in the Methodological Expectations of

Cochrane Intervention Reviews (MECIR 2013), as well as the guide-

lines set out in the PRISMA equity extension (Welch 2012). This

review also follows the 10 recommendations for conducting eq-

uity-focused systematic reviews set out in Welch 2013.

We extracted measures relating to the process of implementing

the intervention, as well as contextual information that may have

an impact on the intervention. This information included fac-

tors such as duration, timing and frequency of the intervention,

and the personnel delivering it. We also extracted available fidelity

information (i.e. adherence to the study protocol, quality of de-

livery, participant responsiveness and modification) (Dane 1998;

Glasziou 2010).

We extracted outcomes at the aggregate level, as well as disaggre-

gated for any of the PROGRESS-Plus groups.

Assessment of risk of bias in included studies

Two review authors (JR and JP) independently assessed the risk of

bias of each study. We resolved any differences by discussion and

by consulting a third review author when necessary. Only included

studies were assessed and reported in the ’Risk of bias’ tables.

For RCTs, we assessed risk of bias using Cochrane’s ‘Risk of bias’

tool as described in Chapter 8 (Higgins 2011a) and Chapter 16

(Higgins 2011b) of the Cochrane Handbook for Systematic Reviews

of Interventions. We also assessed recruitment bias, baseline imbal-

ance, and loss of clusters for cluster-RCTs. For other study designs,

we planned to use the risk of bias criteria suggested by EPOC

(EPOC 2013).

We also made a summary assessment within and across studies,

in accordance with the methods outlined in Chapter 8 of the

Cochrane Handbook for Systematic Reviews of Interventions (Higgins

2011a).

Measures of treatment effect

We extracted both relative and absolute measures for all outcomes

when available. We report findings from each study separately. We

used the adjusted odds ratio (OR) and 95% confidence interval

(CI) provided by one study, and calculated a risk ratio (RR) and

95% CI from data provided in the other study.

Had baseline results been available, we planned to report pre-in-

tervention and post-intervention means or proportions for both

study and control groups and (for any baseline imbalance) calcu-

late unadjusted and adjusted absolute change from baseline with

95% confidence intervals.

If an ITS with an analysis issue had been included we would have

used time series regression to reanalyse each comparison, and we

would have converted results to risk differences in accordance with

EPOC guidelines (EPOC 2013).

Unit of analysis issues

We identified two cluster-randomised trials. One trial (Liu 2012)

adjusted the data for the cluster design. The other trial (Zhang

2013) only provided data on participants and we used these data

as reported.

Dealing with missing data

When a study reported PROGRESS categories at baseline but did

not disaggregate outcomes by PROGRESS categories, we con-

tacted investigators to request disaggregated data to enable assess-

ment of equity effects.

Assessment of heterogeneity

We described the variability of interventions identified in our re-

view using the framework in Figure 1. If meta-analysis had been

possible, we planned to examine heterogeneity through examina-

tion of the forest plot and calculation of the I2 statistic.

Assessment of reporting biases

If meta-analysis had been possible, we intended to use a funnel

plot to assess publication bias.

Data synthesis

We were unable to conduct meta-analysis as we did not identify

more than one study addressing the same PICOS question (i.e.

homogeneous regarding populations, interventions, comparisons,

outcomes, and study design). Since meta-analysis was not possible,
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we synthesised the results for each intervention and population in

tables and text.

We reported the overall number of studies included in the re-

view and the main research questions addressed. We described

study methods (including study design, duration of interven-

tion, and follow-up), participants (against PROGRESS-Plus cat-

egories), intervention (e.g. intervention description and its com-

ponents, means of delivery), outcomes (listing those reported and

the time points measured), analytical methods used, generalisabil-

ity and relevance of study results as well as other important study

characteristics. We explored similarities and differences between

included studies, taking context and fidelity into account. We cat-

egorised interventions into one of Levesque’s five stages of access

(Levesque 2013), which are listed in the logic model.

One of the included studies did not report a relative measure, so

we calculated a risk ratio and 95% confidence interval. The study

had three intervention arms and a comparator arm: we combined

the intervention arms as there were no differences between them.

We used Review Manager 5 (RevMan 5) (RevMan 2014) for data

synthesis and present the main results in a ’Summary of findings’

table.

Two review authors (JR and JP) independently assessed the cer-

tainty of the evidence for each of our included outcomes using

the GRADE (GRADEpro GDT 2015) quality criteria as set out

in Chapter 12 of the Cochrane Handbook for Systematic Reviews of

Interventions (Schünemann 2011) and then described the differ-

ent parameters used (e.g. study limitations, imprecision etc). The

two review authors resolved any differences by discussion and by

consulting a third author when necessary.

We planned to summarise studies and findings against our logic

model, but due to the small number of included studies, we did

not do this (Figure 2).

Subgroup analysis

Investigation of heterogeneity

Insufficient data prevented the subgroup analysis we had planned

to explore heterogeneity according to the type of intervention (uni-

faceted versus multi-faceted; targeted versus universal; supply ver-

sus demand side; hypotheses are listed in Table 2).

Investigation of impact on equity

We also used subgroup analysis to explore the impact of inter-

ventions on equity (Welch 2013), according to PROGRESS-Plus

categories. The hypotheses are listed in (Table 2). Data to con-

duct subgroup analysis by PROGRESS-Plus categories were not

included in the manuscripts of included studies, so we requested

these data from investigators of both studies, only one of which

could provide the data (for place of residence, gender, education,

socioeconomic status, and social capital). When a subgroup differ-

ence was detected, we applied the seven ‘credibility criteria’ for sub-

group analysis proposed by Oxman and Guyatt (Oxman 1992),

as well as four additional criteria suggested by Sun and colleagues

in 2010 (Sun 2010).

Sensitivity analysis

If sufficient data were available we planned to conduct sensitivity

analysis to explore whether a difference in severity of vision im-

pairment affected our findings (e.g. blind versus impaired vision).

We also planned to assess the robustness of our results by under-

taking sensitivity analysis based on risk of bias by removing those

studies which were assessed to be of high risk of bias. Neither of

these were possible.

R E S U L T S

Description of studies

Results of the search

The electronic searches yielded a total of 3949 records (Figure

3). The Cochrane Information Specialist removed 1084 duplicate

records and we screened the remaining 2865 reports. We rejected

2857 records after reading the abstracts and obtained the full-text

reports of eight references for further assessment. We identified two

studies that met the inclusion criteria (Liu 2012; Zhang 2013) and

excluded six reports of five studies see Characteristics of excluded

studies for details. We did not identify any ongoing studies from

our searches of the clinical trials registries.

Included studies

We included two studies, both of which were cluster-RCTs (Liu

2012; Zhang 2013) involving rural populations in China. Details

of these included studies are contained in the ’Characteristics of

included studies’ table.

The study by Liu 2012 took place in the Guandong Province of

China between June and November 2010. The study by Zhang

2013 took place in Pucheng County, Shaanxi Province, China in

November and December 2010.

From those attending screening sessions in the community, Liu

2012 recruited 434 adults and Zhang 2013 recruited 355 adults

aged 50 years or older, who had visual impairment (categories 1

to 5 in Table 1) due to cataract in either eye.

In the study by Liu 2012, following screening, the intervention

group (n = 212) watched a five-minute informational video on

cataract and cataract surgery then received a five-minute coun-

selling session (based on a script) from a trained nurse in groups of

two to three, with family members. The control group (n = 222)

were given standard care: they were advised they had decreased
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vision due to cataract and it could be treated, without being shown

the video or receiving counselling.

The study by Zhang 2013 had three intervention arms and the

control group. One person, who was a native Shaanxi speaker, pro-

vided the intervention information to all groups. The information

was provided three times to each group: at the time of screening;

then at two and five days after the screening. Group 1 (n = 86) was

reminded to use the “low-cost” (RMB 240, ~USD 38) cataract

surgery programme at the Pucheng County Hospital; Group 2 (n

= 86) was offered free cataract surgery at Pucheng County Hos-

pital; Group 3 (n = 90) was offered free surgery (same as Group

2) plus offered reimbursement of transport costs; Group 4 (n =

93) was offered free surgery (same as Group 2) plus offered free

transport to and from the hospital.

Both studies measured uptake of cataract surgery as an outcome.

Liu 2012 assessed uptake within 11 months of the intervention

while Zhang 2013 assessed uptake within 3 months. In addition,

Liu 2012 measured those who attended the hospital when referred

from the screening site (“hospital follow-up”).

Both studies used demand-side interventions (providing infor-

mation and reducing costs). In rural populations, interventions

were offered universally to those identified with vision-impairing

cataract. The intervention in Liu 2012 was uni-faceted and aimed

to improve the realisation of healthcare needs (Levesque 2013).

Zhang 2013 offered a similar uni-faceted intervention to Group

1, and multi-faceted interventions to the remainder of the groups,

addressing the access dimension of ’using health care services’

(Groups 2, 3 and 4) and ’reaching healthcare resources’ (Groups

3 and 4) (Levesque 2013). Neither study reported any of our fi-

delity items (adherence to the study protocol, quality of delivery,

participant responsiveness and modification).

The study by Liu 2012 was funded by Helen Keller International,

the Starr Foundation, the Swarthmore College Lang Center for

Civic and Social Responsibility, and the Chinese Government’s

Thousand Man Plan programme, while the study by Zhang 2013

was funded by Project Vision Charity Foundation, Hong Kong.

Excluded studies

We excluded six reports of five studies after obtaining the full

text (Baruwa 2008; Finger 2012; Kandel 2010; Kuper 2010;

Operations Research Group 1991) Further details can be found

in the ’Characteristics of excluded studies’ table.

Risk of bias in included studies

See the ’Risk of bias’ tables, ’Risk of bias’ figure (Figure 4); and

summary table (Figure 5).

Figure 4. Risk of bias graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies
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Figure 5. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study

Allocation

We rated both studies at low risk of bias for sequence genera-

tion, and allocation concealment. Allocation concealment was not

clearly specified, however, the unit of allocation was by screening

session (Liu 2012) or village (Zhang 2013), and allocation was

performed at the start of the study, as recommended by the EPOC

’Risk of bias’ tool (EPOC 2015).

Blinding

Neither study provided information on the likelihood of partic-

ipants in different intervention groups sharing information with

one another, so both studies were graded as unclear risk of perfor-

mance bias.

The outcomes (whether participants presented for hospital follow-

up (Liu 2012), or accepted surgery (Liu 2012; Zhang 2013) were

objective, and obtained from hospital records. As such, we graded

both studies as having a low risk of detection bias.

Incomplete outcome data
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Liu 2012 excluded participants enrolled at one of six hospitals that

began the study, as the hospital failed to follow the intervention

protocol. As both intervention and control clusters were lost, we

assessed this loss of clusters as unclear rather than high risk of

bias. All remaining participants, who did not have surgery or did

not attend hospital follow-up were counted as not attaining these

outcomes, so there was no attrition from the remaining five centres.

All participants recruited into the study by Zhang 2013 were in-

cluded in the outcome measurement of undergoing surgery (or

not) during the follow-up period. In addition, there appeared to

be no loss of clusters, so this study was assessed at low risk of at-

trition bias.

Selective reporting

Neither of the two studies provided information on whether the

reported methods used in the analysis of outcomes were prespec-

ified or not; nor whether there was a difference between the out-

comes measured and reported. Therefore we graded both studies

as unclear for selective reporting.

Other potential sources of bias

We considered two additional sources of bias relevant to cluster

RCTs. We assessed both studies at unclear risk of recruitment bias,

as it was unclear whether individuals were recruited to the trial

after the clusters were randomised.

We considered both studies at unclear risk of bias for baseline

imbalance. In Liu 2012 the intervention group (75 years) were

slightly younger than the control group (76 years), but the logistic

regression analysis controls for age. In Zhang 2013 one of the

intervention groups (Group 1) was closer to the Pucheng County

Hospital compared to the other intervention groups: Group 1 was

15.59 km from the Hospital while the other groups were between

18.42 km and 18.92 km away.

Effects of interventions

See: Summary of findings for the main comparison Information

video and counselling to improve access to cataract surgical

services compared with standard care for cataract; Summary of

findings 2 Surgery fee waiver with/without transport provision

or reimbursement to improve access to cataract surgical services

compared with standard care for cataract

Information video and counselling to improve access

to cataract surgical services compared with standard

care

See Summary of findings for the main comparison.

Service utilisation: uptake of referral

In multivariable regression models (adjusted for age, sex, and sig-

nificant predictors in univariate analysis), Liu 2012 found being a

member of the intervention group was not a significant predictor

of presenting to the hospital (OR 1.03, 95% CI 0.63 to 1.67).

Service utilisation: uptake of surgery

In multivariable regression models Liu 2012 found being a mem-

ber of the intervention group was not a significant predictor of

accepting surgery (OR 1.11, 95% CI 0.67 to 1.84).

Using the GRADE criteria, we assessed the certainty of the evi-

dence for both of these outcomes to be low. We downgraded by

one level for imprecision because the confidence intervals were

wide, and we downgraded by one level for indirectness because

the study was conducted in rural China and the results may not

apply to other settings.

No data were available for our other outcomes: change in preva-

lence of cataract blindness; prevalence of visual impairment due to

cataract; uptake of screening; cataract surgical coverage; IOL im-

plantation rate, surgical outcome, adverse events, inequality mea-

sure.

Surgery fee waiver with/without transport provision

or reimbursement to improve access to cataract

surgical services compared with standard care

See Summary of findings 2.

Service utilisation: uptake of surgery

Zhang 2013 reported uptake of surgery overall as well as across

the four intervention arms:

• Group 1: reminded to use the low-cost (RMB 240) cataract

surgery program at the Pucheng County Hospital = 15.1% (n =

13/86);

• Group 2: reminded + offered free cataract surgery at

Pucheng County Hospital = 29.1% (n = 25/86);

• Group 3: same as Group 2 plus offered reimbursement of

transport costs = 31.1% (n = 28/90); and

• Group 4: same as Group 2 plus offered free transport to and

from the hospital = 28.0% (n = 26/93).

When we combined the three intervention arms (Groups 2, 3 and

4; as there were no differences between them) and compared them

to the control arm, uptake of surgery was higher among those who

were offered free surgery with/without transport reimbursement

or provision (RR 1.94, 95% CI 1.14 to 3.31).

Using the GRADE criteria, we assessed the certainty of the evi-

dence for this outcome to be low. We downgraded by one level for

imprecision because the confidence intervals were wide, and we

downgraded by one level for indirectness because the study was

conducted in rural China and the results may not apply to other
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settings. Note this analysis does not incorporate adjustment for

the cluster design so the confidence intervals are narrower than

they should be but this is taken into account in the GRADE as-

sessment (downgrading for imprecision).

No data were available for our other outcomes: change in preva-

lence of cataract blindness; prevalence of visual impairment due

to cataract; uptake of screening; uptake of referral; cataract sur-

gical coverage; IOL implantation rate, surgical outcome, adverse

events, inequality measure.

Equity

Neither study reported outcomes for intervention and control

groups disaggregated by the PROGRESS-Plus factors collected at

baseline. We requested data from authors of both studies and these

were provided by Liu 2012. We did eight subgroup analyses for

each of the two outcomes reported by the authors (Table 3): place

of residence, gender, education, socioeconomic status, and social

capital. The only difference between subgroups was in uptake of

referral between those who had and did not have some level of for-

mal education, with the more highly educated group more likely

to benefit from the intervention (Table 3). However, only a few

subgroup criteria (Oxman 1992; Sun 2010) were met, suggesting

considerable uncertainty about the plausibility of this subgroup

difference. There was no other evidence of any difference in sub-

groups, and therefore equity impacts of video and counselling.
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

Surgery fee waiver with/without transport provision or reimbursement to improve access to cataract surgical services compared with standard care for cataract

Patient or population: people with vision impairment caused by cataract

Settings: low- and middle-income sett ings

Intervention: f inancial incent ives and/ or reimbursement*

Comparison: standard care

Outcomes Illustrative comparative risks* * (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Assumed risk Corresponding risk

Standard care Intervention to improve

access to cataract sur-

gical services

Change in the preva-

lence of cataract blind-

ness

Not reported

Prevalence of visual

impairment due to

cataract

Not reported

Service ut ilisat ion: up-

take of referral

Not reported

Service ut ilisat ion: up-

take of surgery

150 per 1000 291 per 1000 (171 to

497)

RR 1.94 (1.14 to 3.31) 355

(1)

⊕⊕©©

Low1

Cataract Surgical Cov-

erage

Not reported

Surgical outcome (vi-

sual acuity in the oper-

ated eye)

Not reported
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Adverse events

* In this study, there were three intervent ion arms and a comparator arm: we have combined the intervent ion arms to display the results as there were no dif ferences between

them

• Intervent ion 1: reminded to use the low-cost cataract surgery programme at the local hospital and of fered f ree cataract surgery at local hospital (n = 86)

• Intervent ion 2: reminded to use the low-cost cataract surgery programme at the local hospital and of fered f ree cataract surgery at local hospital plus of fered

reimbursement of transport costs (n = 90)

• Intervent ion 3: reminded to use the low-cost cataract surgery programme at the local hospital and of fered f ree cataract surgery at local hospital plus of fered f ree

transport to and f rom the hospital (n = 93)

• Comparator: reminded to use the low-cost cataract surgery programme at the local hospital (n = 86)

* * The assumed risk was the risk observed in the control group of this study. The corresponding risk (and its 95% conf idence interval) is based on the assumed risk in the

comparison group and the relative effect of the intervent ion (and its 95% CI).

CI: conf idence interval; RR: risk rat io

GRADE Working Group grades of evidence

High-certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.

Moderate-certainty: we are moderately conf ident in the ef fect est imate; the true ef fect is likely to be close to the est imate of ef fect, but there is a possibility that it is

substant ially dif f erent.

Low-certainty: our conf idence in the ef fect est imate is lim ited; the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.

Very low-certainty: we have very lit t le conf idence in the ef fect est imate; the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1We downgraded by one level for imprecision (wide conf idence intervals and stat ist ical analysis not adjusted for cluster

randomised design) and one level for indirectness (study was conducted in rural China and may not be applicable to other

sett ings).
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D I S C U S S I O N

Summary of main results

We included two studies, both of which were cluster RCTs con-

ducted in rural China. Both studies recruited adults with vision

impairing cataract following vision and eye health assessment, and

assessed whether their intervention(s) had an effect on uptake of

cataract surgery. The study by Liu 2012 found that providing ad-

ditional information and counselling about cataract and surgery

had no effect on uptake of referral to the hospital (400 per 1000) or

uptake of surgery (340 per 1000) compared to the control group

(407 and 364 per 1000 respectively). The study by Zhang 2013

found that compared to receiving a reminder (uptake of surgery

15.1%), removing the surgical fee increased uptake of surgery (to

29.1%), but offering to reimburse transport costs (31.1%) or pro-

viding transport (28.0%) to the hospital had no additional effect

on the uptake of surgery.

We could assess equity implications for five PROGRESS-Plus cat-

egories in one study (Liu 2012). We found only one differential

effect of the intervention among subgroups, but this may be due

to the study not being powered to detect subgroup differences.

Overall completeness and applicability of
evidence

There is currently a dearth of evidence on this topic, and an ab-

solute lack of evidence for the majority of our pre-specified out-

comes (i.e. coverage and quality of services, prevalence of cataract

blindness, inequality; Figure 2). We identified only two studies

for inclusion in this review, both of which were undertaken in ru-

ral China, so we were unable to assess effects in different settings

where health care systems are different. Data were only available

to assess equity implications in one study and we found only one

differential effect of the intervention among PROGRESS sub-

groups, which may be due to insufficient sample size. The par-

ticipant group included in these studies (50 years or older) is the

most relevant to include when exploring access to cataract services,

as the majority of cataract blindness occurs in those aged over 50

years (Dineen 2006). Insufficient data were available to undertake

all of our planned subgroup and sensitivity analyses, and we were

also unable to summarise the evidence against the logic model.

The interventions assessed in the two studies represent only a small

portion of those we pre-specified (Figure 1). Both studies applied

their interventions universally to rural populations, so there is no

evidence on the effect of targeted interventions on access to ser-

vices. One study (Liu 2012) implemented a uni-faceted interven-

tion, which had no effect; while the other study (Zhang 2013)

applied both uni- and multi-faceted interventions, which did not

show increased effect with additional interventions. The interven-

tions implemented in these studies included three of the five ac-

cess dimensions: realisation of healthcare needs, reaching health-

care resources and using healthcare services (Levesque 2013). The

findings from these studies may translate to other settings, but

ideally context-specific research would be undertaken in a broader

range of settings to expand the evidence base.

Quality of the evidence

This review included two studies that we generally judged at low

or unclear risk of bias.

Using GRADE criteria, we judged the certainty of the evidence to

be low, reflecting that both studies contributing to the review were

conducted in rural China, and measures of effect were imprecise.

Potential biases in the review process

We followed standard procedures expected by Cochrane, including

double screening and data extraction to reduce the risk of reviewer

bias. We searched without language restrictions, but only searched

English language databases. As the review included fewer than

10 studies, we were unable to investigate publication bias using a

funnel plot.

Agreements and disagreements with other
studies or reviews

This question has not previously been addressed in a systematic

review.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Currently there is insufficient evidence to ascertain which inter-

ventions improve access to cataract surgical services in LMICs, and

what the equity implications are. The evidence from this review

indicates that video information and counselling as a uni-faceted

intervention does not increase the uptake of cataract surgery. In

one setting in rural China, eliminating the surgical fee was an ef-

fective strategy to increase uptake of services, but providing trans-

port or reimbursing travel costs in addition to eliminating the sur-

gical fee did not produce further increase in the uptake of services.

These findings may be setting-specific and we could not investi-

gate setting differences as no other studies were available.

Implications for research

Given the dearth of evidence identified, we conclude that fur-

ther well-designed research is needed to identify “what works, for

21Interventions to improve access to cataract surgical services and their impact on equity in low- and middle-income countries (Review)
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whom in what circumstances” (Petticrew 2014). Consideration of

equity impacts in future studies will require intervention effects

to be disaggregated by PROGRESS factors (which may increase

the required sample size). Visual outcome of surgery could be rou-

tinely collected as an outcome alongside uptake of cataract surgery,

to assess whether disadvantaged groups receive services of equal

quality to their more advantaged counterparts.

Disadvantaged groups are not homogeneous between or within

countries. The barriers and facilitators to cataract services will vary

across contexts, and for different social groups within populations.

Given the multi-faceted nature of barriers to cataract surgery faced

by disadvantaged groups in different settings, it is likely that a va-

riety of multi-faceted solutions will be required in different con-

texts. Figure 1 provides a summary of strategies that could be as-

sessed alone or in combination. To assist with evaluation of rele-

vance of studies and translating successful interventions to other

settings, better measurement and consideration of contextual fac-

tors is needed.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Liu 2012

Methods Study design: cluster-RCT

Unit of allocation: cluster (screening session)

Unit of analysis: individual

Intervention period: 10 minutes

Sampling: cataract screening was offered by staff from 6 county hospitals travelling to

townships and villages within the county. Screening was announced by village officials

or local community partners with posters and door-to-door notification. Those who

attended screening who were ≥ 50 years with vision < 6/18 in either eye suspected from

cataract were referred to the county hospital for definitive examination. Information

is not provided on how many people were referred. The intervention was randomly

allocated to a screening session, and each pair of consecutive screenings consisted of 1

intervention and 1 non-intervention session

Data collection: at the screening location all participants were administered the same

questionnaire in the local dialect. All enrolled participants were given a date for their

definitive examination. They were given a referral form with their study identification

number to show on presentation. The list of enrolled participants at each hospital was

checked against the surgical records (hospitals are required by law to maintain records

of all patients undergoing surgery)

Loss to follow-up: 1/6 hospitals failed to follow the intervention protocol and partici-

pants enrolled at that centre were excluded from analysis

Participants Country, region: Gaungdong Province, China

Sample size: 434 adults ≥ 50 years who had visual impairment (categories 1 -5 in Table

1) due to cataract in either eye.

Participant characteristics: the median age of the intervention group (75 years) was

less than that of the control group (76 years; P = 0.01). There was no difference in the

proportion of each group that was female (60.4% versus 54.5%) or who had received

some formal education (41.4% versus 50.7%)

Differences in baseline characteristics: intervention participants were 1 year younger

than control 75 vs 76 years P = 0.01

Setting background: all facilities involved in the study were Government-run, county-

level hospitals, which had a strong working relationship with the Zhongshan Ophthalmic

Centre in Guangzhou. In each of the counties the participating facility was the only

local provider of cataract surgery. The mean per capita GDP of the six selected counties

ranged from USD 4841 to USD 6031, compared to the mean for Guangdong Province

of USD 6907 in 2009

Interventions All 434 participants attended a screening session, were administered a questionnaire, and

a definitive examination at the hospital was scheduled

In addition, intervention participants (n = 212) viewed a 5-min information video about

cataract surgery. The video included an interview with a cataract patient and family

members before and after surgery, and followed the process of receiving care from arrival

at the hospital, through to the surgery and discharge. Following the video a trained nurse

provided groups of 2-3 participants and their family members with a 5-min counselling
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Liu 2012 (Continued)

session that followed a script. The counselling consisted of a description of cataract,

its impact and its treatment, the out-of-pocket cost, and the time and location for an

examination at the county hospital; this was followed by the opportunity to ask questions

The control group (n = 222) were given standard care: they were advised they had

decreased vision due to cataract and it could be treated, without being shown the video

or receiving counselling

Outcomes Primary outcome: undergoing cataract surgery in at least one eye

Secondary outcome: presenting at the hospital for a definitive exam

Length of follow-up: hospital records were checked > 6 months after the screening (the

initial cut-off period), and again at 11 months (no participants accepted surgery between

6 and 11 months)

Outcomes related to harms/unintended effects: not reported

Implementation related factors Theoretical basis: not reported

Process evaluation: not reported

Fidelity: not reported (no information on changes to protocol)

Who delivered the intervention: reported (no information on how many nurses were

used to deliver counselling, though says a script was used)

PROGRESS categories assessed at baseline: reported (sex, education, age, floor space

of house/resident)

PROGRESS categories analysed at outcome: reported but not by intervention arm

(same as assessed at baseline). Data were obtained from investigators (see notes below) and

subgroup analysis undertaken by place of residence, gender, education, socioeconomic

status, and social capital

Intervention included strategies to address diversity or disadvantage: undertaken in

a rural area

Levesque access dimensions included (from Figure 1): providing the information video

and counselling contributed to realisation of healthcare needs

Notes Study period: outreach screening occurred between June and November 2010. Hospital

records were checked 6 months after the screening, and again at 11 months

Were trial investigators contacted: yes. We contacted the investigators to request the

outcome data disaggregated by the PROGRESS categories used in the logistic regression

models reported in the manuscript. These data were provided, and used in the subgroup

analysis reported here

Funding source: reported (Helen Keller International, the Starr Foundation, the Swarth-

more College Lang Center for Civic and Social Responsibility, and the Chinese govern-

ment’s Thousand Man Plan program)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomisation was carried out by a ran-

dom number generator (www.random.org)

and ensured that each pair of consecutive

screenings consisted of one intervention

and one non-intervention session, to min-
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imise any potential confounding effect of

season

Allocation concealment (selection bias) Low risk Allocation concealment was not clearly

specified, however, the unit of allocation

was by screening session at the start of the

study, as recommended by the EPOC ’Risk

of bias’ tool (EPOC 2015).

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No information was provided on the likeli-

hood of participants in different interven-

tion groups sharing information with one

another

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Obtained from hospital records; review au-

thors do not believe this introduced bias

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk One of 6 hospitals that began the study

failed to follow the intervention proto-

col and participants enrolled at that cen-

tre were excluded from analysis. This loss

of clusters was assessed as unclear risk of

bias. All remaining participants who did

not have surgery or did not attend hospi-

tal follow-up were counted as not attaining

these outcomes, so there was no attrition

from the remaining 5 centres

Selective reporting (reporting bias) Unclear risk No information was provided on whether

the reported methods used in the analysis

of outcomes were prespecified or not in the

manuscript; nor whether there was a differ-

ence between the outcomes measured and

reported. We obtained the protocol by con-

tacting the study authors. The timeframe of

outcome reporting changed from 30 days

to 6 months. It was unclear whether this

would affect the findings

Recruitment bias (cluster) Unclear risk Unclear whether individuals were recruited

to the trial after the clusters were ran-

domised

Baseline imbalance (cluster) Unclear risk The intervention group was slightly

younger than the control group, and the

logistic regression analysis controls for age,

so this was assessed as unclear risk of bias
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Zhang 2013

Methods Study design: cluster RCT

Unit of allocation: cluster (village)

Unit of analysis: individual

Intervention period: 5 days

Sampling: cataract screening took place in 24 towns of Pucheng County. In total 2023

people were screened and 541 were advised to have cataract surgery. Within 3 months

109 of the 541 had presented for surgery. After another 2 months this study commenced,

with the 432 who had not sought surgery the target sample recruited by telephone or in

person. Of these, 355 (82.2%) were enrolled and were randomly allocated to groups at

the village level

Data collection: the 432 participants who had been advised to undergo cataract surgery

but had not done so after 5 months were identified by their serial number. They were

interviewed by the same person via telephone or in person. The interviews were audio-

taped and monitored daily. No information was provided on how data were collected

on the outcome of undergoing surgery within 3 months of the interview

Loss to follow-up: nil

Participants Country, region: 24 towns in Pucheng County, Shaanxi Province, China

Sample size: 355 adults ≥ 50 years who had visual impairment (categories 1-5 in Table

1) due to cataract in either eye.

Participant characteristics: groups did not differ significantly based on age group, sex,

education or presenting visual acuity in the worse-seeing eye

Differences in baseline characteristics: the commuting distance to the hospital was

shorter for Group 1 compared to the other intervention arms

Setting background: Pucheng County is a moderate income, rural area with a population

of 767,678 in 2010. Most people are farmers and the mean per capita income in 2008

was 2355 RMB/person (~USD 370) (mean in Shaanxi Province was 3136 RMB/person

(~USD 500). The Pucheng County Hospital is

Government-run and the cataract surgical facility is staffed by 2 eye doctors

Interventions 1 person (a native Shaanxi speaker) provided the intervention information to all groups.

The information was provided 3 times to each group - at the time of screening, then at

2 and 5 days after the screening

Group 1 (n = 86): reminded to use the low-cost (240 RMB, ~USD 38) cataract surgery

programme at the Pucheng County Hospital;

Group 2 (n = 86): offered free cataract surgery at Pucheng County Hospital;

Group 3 (n = 90): same as Group 2 plus offered reimbursement of transport costs;

Group 4 (n = 93): same as Group 2 plus offered free transport to and from the hospital

Outcomes Primary outcome: undergoing cataract surgery in at least 1 eye

Secondary outcome: -

Length of follow-up: 3 months

Outcomes related to harms/unintended effects: not reported

Implementation related factors Theoretical basis: reported (“the study was designed based on the results of previous

studies that evaluated potential barriers to patients undergoing cataract surgery in rural

China”)

Process evaluation: not reported

Fidelity: not reported (no information on changes to protocol)
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Who delivered the intervention: reported (one person, a native Shaanxi speaker, pro-

vided the information to all groups)

PROGRESS categories assessed at baseline: reported (sex, education, age)

PROGRESS categories analysed at outcome: reported but not disaggregated by in-

tervention arm (sex, education, age). Data were requested from study authors but were

unavailable (see notes below)

Intervention included strategies to address diversity or disadvantage: undertaken in

a rural area.

Levesque access dimensions included (from Figure 1): providing information of ser-

vices and reminding participants was contribution to realisation of healthcare needs;

providing transport modified ability to reach healthcare resources and providing free

surgery modified ability to use healthcare resources

Notes Study period: the initial screening took place in November and December 2010. This

study commenced 5 months after screening, and the outcome was measured 3 months

after the last interview (not stated, possibly June 2011)

Were trial investigators contacted: yes. The investigators were contacted to request

the outcome data (of accepting surgery) for each intervention arm, disaggregated by the

PROGRESS categories assessed at baseline (age, sex, education). They responded to say

it was not possible to provide the data

Funding source: reported (Project Vision Charity Foundation, Hong Kong)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Eligible patients were divided randomly

into 4 groups at the village level using clus-

ter randomisation. Individuals within the

same village were assigned to the same study

arm to ensure no interactions with people

who were provided a different type of coun-

selling. The randomisation chart was gen-

erated using SAS software (SAS Inc, Cary,

NC)

Allocation concealment (selection bias) Low risk Allocation concealment was not clearly

specified, however, the unit of allocation

was by village and allocation was performed

at the start of the study, as recommended

by the EPOC ’Risk of bias’ tool (EPOC

2015).

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No information was provided on the likeli-

hood of participants in different interven-

tion groups sharing information with one

another
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Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Obtained from hospital records; review au-

thors do not believe this introduced bias

Incomplete outcome data (attrition bias)

All outcomes

Low risk It appears all enrolled clusters completed

the study. All participants who did not have

surgery were counted as not having surgery,

so there was no attrition

Selective reporting (reporting bias) Unclear risk No information was provided on whether

the reported methods used in the analysis

of outcomes were prespecified or not, nor

whether there was a difference between the

outcomes measured and reported

Recruitment bias (cluster) Unclear risk Unclear whether individuals were recruited

to the trial after the clusters were ran-

domised

Baseline imbalance (cluster) Unclear risk This was assessed as unclear risk of bias,

as ’Group 1’ were closer to the Pucheng

County Hospital compared to the other 3

groups (P = 0.002 in Table 1 of the study)

. The study authors state this was unlikely

to bias the results

EPOC: Cochrane Effective Practice and Organisation of Care

PROGRESS: Place of residence; Race/ethnicity/ culture/ language; Occupation; Gender/sex; Religion; Education; Socio-economic

status; Social capital/networks

RCT: randomised controlled trial

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Baruwa 2008 Study design - two cross-sectional surveys 5 years apart

Finger 2012 Study design - interrupted time series but there are only 2 time points (not minimum of 3

required by EPOC)

Kandel 2010 Study design - interrupted time series but there are only 2 time points (not minimum of 3

required by EPOC)

Kuper 2010 Outcome of the study was poverty; this study did not measure any of our outcomes of interest

31Interventions to improve access to cataract surgical services and their impact on equity in low- and middle-income countries (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Operations Research Group 1991 Study design - no measurement taken before the intervention

EPOC: Cochrane Effective Practice and Organisation of Care
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D A T A A N D A N A L Y S E S

This review has no analyses.

A D D I T I O N A L T A B L E S

Table 1. Visual impairment categories (International Classification of Diseases ICD-10)

Category Presenting distance visual acuity

Worse than: Equal to or better than:

0 Mild or no visual impairment 6/18

1 Moderate visual impairment 6/18 6/60

2 Severe visual impairment 6/60 3/60

3 Blindness 3/60 1/60*

4 Blindness 1/60* light perception

5 Blindness No light perception

9 Undetermined or unspecified

*or counts fingers (CF) at 1 metre

The term visual impairment comprises categories 1 to 5; blindness comprises categories 3 to 5 (Pascolini 2012).

Table 2. Subgroup analysis hypotheses

Explanatory factors In which subgroup is the effect hypothesised to be larger

Type of intervention

Uni-faceted versus multi-faceted It is hypothesised that multi-faceted interventions will have a larger

effect than uni-faceted intentions (Chang 2008).

Targeted versus universal It is hypothesised that targeted interventions will produce a larger

effect for socially disadvantaged groups than universal interven-

tions; universal interventions may benefit socially advantaged

groups more than socially disadvantaged groups, and thereby in-

crease inequity (Lorenc 2013).

Supply-side versus demand-side Demand-side interventions are unlikely to be effective if surgery

is not accessible and affordable

Supply-side interventions might not be effective if there are un-
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Table 2. Subgroup analysis hypotheses (Continued)

addressed problems with demand

Population characteristics

Gender/sex:

female versus male

Women have more barriers and less access to cataract surgical ser-

vices than men (Lewallen 2009). Lack of social support to seek

care is a major barrier for women. It is hypothesised that interven-

tions that aim to modify women’s ability to perceive, to seek or to

reach care (Figure 1) will produce larger effects for women than

men, while universal interventions may produce larger effects for

men

SES/education/occupation:

low SES/ education/occupation versus higher

People with low SES/education have more barriers and less access

to cataract surgical services than people with higher SES/educa-

tion (Abubakar 2012; Jadoon 2007; Kuper 2008). It is hypothe-

sised that interventions targeted to low-SES people (especially in

relation to ability to pay in Figure 1) would produce larger effects

than for high-SES people, while universal interventions may pro-

duce larger effects for high-SES

Place of residence:

urban versus rural

As services tend to be located in urban areas, rural dwellers tend

to have less access to cataract surgical services than urban dwellers

(Abubakar 2012; Jadoon 2007). It is hypothesised that interven-

tions that address barriers faced by rural dwellers (such as those re-

lating to availability and accommodation/ability to reach in Figure

1) would produce larger effects for rural dwellers, while other types

of interventions may not produce a difference between urban and

rural dwellers

SES: socioeconomic status

Table 3. Subgroup analyses

Number of people Odds ratio (95% CI) Test for interaction (P value)

Outcome: uptake of referral

Place of residence

< 1 hour from hospital 225 0.86 (0.50 to 1.48) 0.49

≥ 1 hour from hospital 209 1.13 (0.65 to 1.95)

Gender

Men 185 0.77 (0.42 to 1.38) 0.35
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Table 3. Subgroup analyses (Continued)

Women 249 1.11 (0.67 to 1.85)

Education

Received some formal educa-

tion

196 1.40 (0.80 to 2.47) 0.09

Received no formal education 238 0.71 (0.42 to 1.21)

Socioeconomic status

Patient will self-pay for surgery 78 1.05 (0.42 to 2.62) 0.81

Patient will not self-pay for

surgery

356 0.93 (0.61 to 1.42)

Higher anticipated loss of in-

come

246 0.89 (0.54 to 1.48) 0.63

Lower anticipated loss of in-

come

167 1.10 (0.57 to 2.13)

More floor space/resident 222 0.78 (0.45 to 1.33) 0.28

Less floor space/resident 212 1.19 (0.69 to 2.05)

Social capital

Family member can accompany

to hospital for surgery

369 0.98 (0.65 to 1.49) 0.66

Family member can not accom-

pany to hospital for surgery

65 0.77 (0.29 to 2.09)

Family member accompanied

patient to screening

188 0.95 (0.53 to 1.70) 0.77
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Table 3. Subgroup analyses (Continued)

Family member did not accom-

pany patient to screening

246 1.07 (0.63 to 1.82)

Outcome: uptake of surgery

Place of residence

< 1 hour from hospital 225 0.63 (0.36 to 1.13) 0.10

≥ 1 hour from hospital 209 1.26 (0.71 to 2.22)

Gender

Men 185 0.88 (0.48 to 1.64) 0.94

Women 249 0.85 (0.50 to 1.45)

Education

Received some formal educa-

tion

196 1.20 (0.67 to 2.15) 0.17

Received no formal education 238 0.68 (0.39 to 1.19)

Socioeconomic status

Patient will self-pay for surgery 78 0.98 (0.37 to 2.59) 0.80

Patient will not self-pay for

surgery

356 0.85 (0.55 to 1.33)

Higher anticipated loss of in-

come

246 0.85 (0.51 to 1.43) 0.58

Lower anticipated loss of in-

come

167 1.09 (0.54 to 2.23)
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Table 3. Subgroup analyses (Continued)

More floor space/resident 222 0.79 (0.44 to 1.40) 0.57

Less floor space/resident 212 1.00 (0.57 to 1.75)

Social capital

Family member can accompany

to hospital for surgery

369 0.88 (0.57 to 1.36) 0.86

Family member can not accom-

pany to hospital for surgery

65 0.80 (0.28 to 2.30)

Family member accompanied

patient to screening

188 1.05 (0.58 to 1.88) 0.64

Family member did not accom-

pany patient to screening

246 0.86 (0.48 to 1.53)

Effect measure: odds ratio; analysis model: fixed effects.

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

#1 MeSH descriptor: [Cataract] explode all trees

#2 MeSH descriptor: [Cataract Extraction] this term only

#3 cataract*

#4 MeSH descriptor: [Lens, Crystalline] explode all trees

#5 MeSH descriptor: [Lenses, Intraocular] explode all trees

#6 MeSH descriptor: [Lens Implantation, Intraocular] this term only

#7 (intraocular lens* or intra ocular lens* or IOL*)

#8 MeSH descriptor: [Phacoemulsification] this term only

#9 pha?oemulsif*

#10 (phaco or phako)

#11 ECCE

#12 (MISICS or SICS)

#13 MeSH descriptor: [Capsulorhexis] this term only

#14 capsulor?hexis

#15 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14

#16 MeSH descriptor: [Resource Allocation] this term only
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#17 MeSH descriptor: [Fees and Charges] this term only

#18 MeSH descriptor: [Fee-for-Service Plans] this term only

#19 MeSH descriptor: [Health Care Costs] this term only

#20 (pay* or paid or fee or cost*) near/3 surg*

#21 MeSH descriptor: [Delivery of Health Care] this term only

#22 MeSH descriptor: [State Medicine] this term only

#23 MeSH descriptor: [National Health Programs] this term only

#24 MeSH descriptor: [Quality of Health Care] explode all trees

#25 MeSH descriptor: [Quality Assurance, Health Care] explode all trees

#26 MeSH descriptor: [Health Services Accessibility] this term only

#27 MeSH descriptor: [Health Policy] this term only

#28 MeSH descriptor: [Surgical Procedures, Operative] this term only

#29 MeSH descriptor: [Surgical Equipment] explode all trees

#30 MeSH descriptor: [Health Care Rationing] this term only

#31 MeSH descriptor: [Medically Underserved Area] this term only

#32 MeSH descriptor: [Mass Screening] this term only

#33 MeSH descriptor: [Vision Tests] explode all trees

#34 vis* near/3 (screen* or test*)

#35 MeSH descriptor: [Health Personnel] this term only

#36 MeSH descriptor: [Clinical Competence] this term only

#37 MeSH descriptor: [Clinical Competence] this term only

#38 MeSH descriptor: [Professional Autonomy] this term only

#39 MeSH descriptor: [Healthcare Disparities] this term only

#40 MeSH descriptor: [Health Status Disparities] explode all trees

#41 MeSH descriptor: [Attitude to Health] explode all trees

#42 MeSH descriptor: [Patient Acceptance of Health Care] explode all trees

#43 MeSH descriptor: [Health Education] this term only

#44 MeSH descriptor: [Public Opinion] this term only

#45 MeSH descriptor: [Health Behavior] this term only

#46 MeSH descriptor: [Social Behavior] this term only

#47 MeSH descriptor: [Superstitions] this term only

#48 MeSH descriptor: [Socioeconomic Factors] explode all trees

#49 MeSH descriptor: [Communication] explode all trees

#50 MeSH descriptor: [Culture] explode all trees

#51 MeSH descriptor: [Sex Factors] this term only

#52 MeSH descriptor: [Womens Rights] this term only

#53 MeSH descriptor: [Prejudice] this term only

#54 MeSH descriptor: [Vulnerable Populations] this term only

#55 MeSH descriptor: [Rural Health Services] this term only

#56 transport* near/5 (hospital* or clinic* or access* or provi*)

#57 MeSH descriptor: [Rural Population] this term only

#58 health near/20 (barrier* or belie* or inform* or aware* or knowledge or perceive* or consequence* or uptake or seek* or underutili*

or fear* or stigma* or inequaliti* or gender or logistic* or distance*)

#59 #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33

or #34 or #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or #43 or #44 or #45 or #46 or #47 or #48 or #49 or #50 or #51 or

#52 or #53 or #54 or #55 or #56 or #57 or #58

#60 MeSH descriptor: [Developing Countries] explode all trees

#61 MeSH descriptor: [Africa] explode all trees

#62 MeSH descriptor: [Caribbean Region] this term only

#63 MeSH descriptor: [Central America] this term only

#64 MeSH descriptor: [Latin America] this term only

#65 MeSH descriptor: [South America] this term only

#66 MeSH descriptor: [Asia] explode all trees
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#67 MeSH descriptor: [China] explode all trees

#68 MeSH descriptor: [Pacific Islands] explode all trees

#69 #60 or #61 or #62 or #63 or #64 or #65 or #66 or #67 or #68

#70 #15 and #59 and #69

Appendix 2. MEDLINE Ovid search strategy

1. randomized controlled trial.pt.

2. (randomized or randomised).ab,ti.

3. placebo.ab,ti.

4. dt.fs.

5. randomly.ab,ti.

6. trial.ab,ti.

7. groups.ab,ti.

8. or/1-7

9. exp animals/

10. exp humans/

11. 9 not (9 and 10)

12. 8 not 11

13. controlled clinical trial/

14. (control adj3 (area or cohort? or compare? or condition or design or group? or intervention? or participant? or study)).ab. not

(controlled clinical trial or randomized controlled trial).pt.

15. ((evaluation or prospective or retrospective) adj1 study).tw.

16. (“quasi-experiment$” or quasiexperiment$ or “quasi random$” or quasirandom$ or “quasi control$” or quasicontrol$ or ((quasi$

or experimental) adj3 (method$ or study or trial or design$))).tw.

17. (“time series” adj2 interrupt$).tw.

18. (intervention$ or impact or effectiveness or efficacy or service$ or outcome$ or output or treatment$ or management or program$

or project$).tw.

19. or/13-18

20. 12 or 19

21. exp cataract/

22. cataract extraction/

23. cataract$.tw.

24. exp lens crystalline/

25. exp lenses intraocular/

26. lens implantation intraocular/

27. (intraocular lens$ or intra ocular lens$ or IOL$).tw.

28. phacoemulsification/

29. pha?oemulsif$.tw.

30. (phaco or phako).tw.

31. ECCE.tw.

32. (MISICS or SICS).tw.

33. capsulorhexis/

34. capsulor?hexis.tw.

35. or/21-34

36. Resource Allocation/

37. “Fees and Charges”/

38. Fee-for-Service Plans/

39. Health Care Costs/

40. ((pay$ or paid or fee or cost$) adj3 surg$).tw.

41. Delivery of Health Care/

42. State Medicine/
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43. National Health Programs/

44. exp “Quality of Health Care”/

45. exp Quality Assurance, Health Care/

46. Health Services Accessibility/

47. Health Policy/

48. Surgical Procedures, Operative/

49. exp Surgical Equipment/

50. Health Care Rationing/

51. Medically Underserved Area/

52. Mass Screening/

53. exp Vision Tests/

54. (vis$ adj3 (screen$ or test$)).tw.

55. Health Personnel/

56. Clinical Competence/

57. Professional Competence/

58. Professional Autonomy/

59. Healthcare Disparities/

60. Health Status Disparities/

61. exp Attitude to Health/

62. “Patient Acceptance of Health Care”/

63. Health Education/

64. Public Opinion/

65. Health Behavior/

66. Social Behavior/

67. Superstitions/

68. exp Socioeconomic Factors/

69. exp Communication/

70. exp Culture/

71. Sex Factors/

72. Women’s Rights/

73. Prejudice/

74. Vulnerable Populations/

75. Rural Health Services/

76. (transport$ adj5 (hospital$ or clinic$ or access$ or provi$)).tw.

77. Rural Population/

78. (health adj20 (barrier$ or belie$ or inform$ or aware$ or knowledge or perceive$ or consequence$ or uptake or seek$ or underutili$

or fear$ or stigma$ or inequaliti$ or gender or logistic$ or distance$)).tw.

79. or/36-78

80. exp developing countries/

81. exp africa/

82. caribbean region/ or central america/ or latin america/ or south america/

83. exp asia/

84. exp china/

85. exp pacific islands/

86. or/80-85

87. 79 and 86

88. 35 and 87

89. 20 and 88

The search filter for trials at the beginning of the MEDLINE strategy is from the published paper by Glanville 2006.
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Appendix 3. Embase Ovid search strategy

1. exp randomized controlled trial/

2. exp randomization/

3. exp double blind procedure/

4. exp single blind procedure/

5. random$.tw.

6. or/1-5

7. (animal or animal experiment).sh.

8. human.sh.

9. 7 and 8

10. 7 not 9

11. 6 not 10

12. exp clinical trial/

13. (clin$ adj3 trial$).tw.

14. ((singl$ or doubl$ or trebl$ or tripl$) adj3 (blind$ or mask$)).tw.

15. exp placebo/

16. placebo$.tw.

17. random$.tw.

18. exp experimental design/

19. exp crossover procedure/

20. exp control group/

21. exp latin square design/

22. or/12-21

23. 22 not 10

24. 23 not 11

25. exp comparative study/

26. exp evaluation/

27. exp prospective study/

28. (control$ or prospectiv$ or volunteer$).tw.

29. or/25-28

30. 29 not 10

31. 30 not (11 or 23)

32. 11 or 24 or 31

33. controlled clinical trial/

34. (control adj3 (area or cohort? or compare? or condition or design or group? or intervention? or participant? or study)).ab. not

(controlled clinical trial or randomized controlled trial).pt.

35. ((evaluation or prospective or retrospective) adj1 study).tw.

36. (“quasi-experiment$” or quasiexperiment$ or “quasi random$” or quasirandom$ or “quasi control$” or quasicontrol$ or ((quasi$

or experimental) adj3 (method$ or study or trial or design$))).tw.

37. (“time series” adj2 interrupt$).tw.

38. (intervention$ or impact or effectiveness or efficacy or service$ or outcome$ or output or treatment$ or management or program$

or project$).tw.

39. or/33-38

40. 32 or 39

41. exp cataract/

42. exp cataract extraction/

43. exp lens/

44. exp lens implant/

45. exp lens implantation/

46. (intraocular lens$ or intra ocular lens$ or IOLS).tw.

47. phacoemulsification/

48. pha?oemulsif$.tw.
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49. (phaco or phako).tw.

50. ECCE.tw.

51. (MISICS or SICS).tw.

52. capsulorhexis/

53. capsulor?hexis.tw.

54. or/41-53

55. Resource Allocation/

56. Medical Fee/

57. Health Care Cost/

58. ((pay$ or paid or fee or cost$) adj3 surg$).tw.

59. Health Care Delivery/

60. National Health Service/

61. Public Health/

62. Health Care Quality/

63. Health Care Delivery/

64. Health Care Policy/

65. exp Surgery/

66. exp Surgical Equipment/

67. Health Care Organization/

68. Medically Underserved/

69. Mass Screening/

70. exp Vision Test/

71. (vis$ adj3 (screen$ or test$)).tw.

72. Health Care Personnel/

73. Clinical Competence/

74. Professional Competence/

75. Professional Practice/

76. Health Care Disparity/

77. Health Disparity/

78. exp Attitude to Health/

79. Patient Attitude/

80. Health Education/

81. Public Opinion/

82. Health Behavior/

83. Social Behavior/

84. Superstition/

85. Socioeconomics/

86. exp Interpersonal Communication/

87. exp Cultural Anthropology/

88. Sex Difference/

89. Women’s Rights/

90. Social Psychology/

91. Vulnerable Populations/

92. Rural Health Care/

93. (transport$ adj5 (hospital$ or clinic$ or access$ or provi$)).tw.

94. Rural Population/

95. (health adj20 (barrier$ or belie$ or inform$ or aware$ or knowledge or perceive$ or consequence$ or uptake or seek$ or underutili$

or fear$ or stigma$ or inequaliti$ or gender or logistic$ or distance$)).tw.

96. or/55-95

97. exp Developing Country/

98. exp africa/

99. South America/

100. Central America/
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101. exp asia/

102. exp china/

103. exp pacific islands/

104. or/97-103

105. 54 and 96 and 104

106. 40 and 105

Appendix 4. LILACS search strategy

cataract and developing country

Appendix 5. ISRCTN search strategy

cataract and developing country

Appendix 6. ClinicalTrials.gov search strategy

Cataract AND Developing Country

Appendix 7. ICTRP search strategy

cataract AND developing country

Appendix 8. Data extraction characteristics

Mandatory items Optional items

Methods

Study design · Parallel group RCT i.e. people randomised

to treatment

· Within-person RCT i.e. eyes randomised

to treatment

· Cluster-RCT i.e. communities randomised

to treatment

· Cross-over RCT

· Other, specify

Exclusions after randomisation

Losses to follow-up

Number randomised/analysed

How were missing data handled? e.g. avail-

able case analysis, imputation methods

Reported power calculation (Y/N), if yes,

sample size and power

Unusual study design/issues

Eyes or Unit of randomisation/ unit of anal-

ysis

· One eye included in study, specify how

eye selected

· Two eyes included in study, both eyes

received same treatment, briefly specify

how analysed (best/worst/average/both and

adjusted for within person correlation/both

and not adjusted for within person correla-
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(Continued)

tion) and specify if mixture one eye and two

eye

· Two eyes included in study, eyes re-

ceived different treatments, specify if cor-

rect pair-matched analysis done

Participants

Country Setting

Ethnic group

Equivalence of baseline characteristics (Y/

N)

Total number of participants This information should be collected for total

study population recruited into the study. If

these data are reported for the people who were

followed up only, please indicate.

Number (%) of men and women

Average age and age range

Inclusion criteria

Exclusion criteria

Interventions

Intervention (n = ) Comparator (n = ) See

MECIR 65 and 70

· Number of people randomised to this

group

· Drug (or intervention) name

· Dose

· Frequency

· Route of administration

Outcomes

Primary and secondary outcomes as defined

in study reports

See MECIR R70

List outcomes

Adverse events reported (Y/N)

Length of follow-up and intervals at which

outcomes assessed

Planned/actual length of follow-up

Notes

Date conducted Specify dates of recruitment of participants

mm/yr to mm/yr

Full study name: (if applicable)

Reported subgroup analyses (Y/N)

Were trial investigators contacted?

Sources of funding

Declaration of interestSee MECIR 69
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

There are four differences between the protocol and review.

1. In the Types of outcome measures section we modified the text from:

Data will be extracted for any of these outcomes reported for any PROGRESS-Plus groups if an assessment of the effect the intervention

had on equity can be made.

to

Data will be extracted for any of these outcomes disaggregated by PROGRESS-Plus groups if available.

2. In the Selection of studies section we made the underlined addition to the review:

This includes all studies that did not report outcome data in a usable way, or only reported overall effects, without reporting according

to any of the PROGRESS-Plus categories or without focusing on a disadvantaged population.

3. In the Assessment of risk of bias section we added the underlined text:

For RCTs, we assessed risk of bias using Cochrane’s ‘Risk of bias’ tool as described in Chapter 8 (Higgins 2011a) and Chapter 16

(Higgins 2011b) of the Cochrane Handbook for Systematic Reviews of Interventions . We also assessed recruitment bias, baseline imbalance,

and loss of clusters for cluster RCTs.
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4. In the Subgroup analysis section we separated the text into investigation of heterogeneity (type of investigation) and investigation of

impact on equity (PROGRESS-Plus). Hypotheses in Table 2 remained the same.

In addition, we made minor changes to phrasing and terminology between the protocol and review in response to reviewer comments.

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Cataract Extraction; ∗Developing Countries; ∗Health Services Accessibility [statistics & numerical data]; ∗Rural Health Services;

Cataract [complications]; China; Patient Education as Topic; Randomized Controlled Trials as Topic; Referral and Consultation

[statistics & numerical data]; Vision Disorders

MeSH check words

Humans
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