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Title of project

The original title registered on the Clinicaltrials.gov website was “Impact of Cataract Surgery to Socioeconomic Status in Rural Area of Southern China: A Randomised Controlled Trial (ICSSES)”, which has been changed now to “SUrgery for Cataract Creates Economic and Social Solutions (SUCCESS)”.

Funding: Primary funding provided by the Natural Science Foundation of China (82070941 and 82070940); Guangdong Construction Project of High-Level Hospitals (303020102).

Aims and objectives

Study aim: To investigate the effect of timely cataract surgery (within four weeks from diagnosis; intervention group) on personal income as well as health and vision-related quality of life of cataract patients, as compared to delayed cataract surgery (one year later; control group) in a rural area of China.

Outcomes:
Primary outcome: Change in annual personal income from work between baseline and one year later (the study period). The annual personal income from work consists of both direct and indirect income from work and is measured in USD. The direct income was based on self-report through questionnaire interviews. The indirect income from work reflects unpaid work and is calculated as follows: unpaid work time (hours) x the minimum hourly income in Huidong County, Guangdong Province, China in 2017.1

Secondary outcomes: 
(1) Change in health-related quality of life (QoL) score between baseline and one year later. The health-related QoL is assessed using the European QoL questionnaire (EQ-5D-5L) and self-rated health score. The EQ-5D-5L has five dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression), and for each dimension, participants are asked to mark between 1: “no problems” to 5: “unable to/extreme problems”. The total score of five dimensions is used for analysis withing the lower score representing better QoL. The self-rated health score is assessed using a visual analog scale (VAS), with scores ranging from 0 (representing worst imaginable health state) to 100 (best imaginable health state); 

(2) Change in vision-related QoL between baseline and one year later. The vision-related QoL is measured using the Catquest-9SF questionnaire, which comprises seven questions for performing daily-life activities and two global questions about difficulties in general and satisfaction with vision (1= very great difficulty; 2= great difficulty; 3= some difficulty; 4= no difficulty). Higher scores indicate better vision-related QoL.

Study hypothesis: 
Primary: Participants who receive timely cataract surgery (the intervention group) will have larger increase in annual personal income from work during the study period than participants who receive delayed cataract surgery (the control group) with a difference of 7.5%. 
Secondary: Participants who receive timely cataract surgery (the intervention group) will have significantly larger improvement in health- and vision-related QoL during the study period than participants who receive delayed cataract surgery.


Background

Cataract is the leading cause of blindness worldwide,2 resulting in not only reduced vision, but also significant productivity loss and reduced personal QoL.3, 4 Cataract-related visual impairment (VI) can be effectively corrected by surgical intervention, and the demand for cataract surgery has been expanding due to the ageing populations and increased life expectancy globally.5 Despite that the cataract surgical rate and efficacy keep increasing in recent decades, many patients fail to receive timely cataract surgery especially in low-income areas.5 One reason could be due to the lack of sufficient understanding of the benefit from timely cataract surgery.

Most previous studies investigating cataract and cataract surgery only assessed the benefit of cataract surgery on visual function or eye health, while the effect on patients’ socioeconomic status (SES) is unclear.6, 7 It has been consistently reported that SES is powerful determinants of health-related outcomes and is an essential part to be considered for any health-related interventions.8, 9 Untreated cataract patients suffer deteriorating VI, higher risk of depression and accidents, reduced general health, reduced productivity and even unemployment. While on the other hand, cataract patients who received timely treatment could benefit not only from improved vision, but also increased SES. However, existing evidence regarding the SES benefit of cataract surgery all came from cross-sectional or cohort studies.7, 10 The extent of which cataract will benefit individual SES and whether this effect favors certain population groups are important information for public health strategic planning and individual health behavior, thus are better studied in well-designed randomised controlled studies.


Plan of investigation 

Experimental plan
Population: Local residents with age-related cataract and aged ≥50 years in rural areas of Huidong County, Guangdong Province, China. 
Sample size: The sample size calculation is based on the primary outcome and the following assumptions:
(1) A baseline annual personal income from work of USD2500 can be estimated using data from a pre-study survey regarding the income in last year. 
(2) The one-year change in the annual personal income from work in the control group is expected to be over 7.5% compared with baseline and 15% in the intervention group
(3) A common standard deviation of one-year income change in both study groups: USD415
(4) Loss to follow-up at one year: 25%
A sample size of 139 participants per group will be required to achieve power of 90% at two-sided significance level of 0.05. The sample size is calculated using PASS 11.0 (NCSS, LLC, USA).
Enrolment criteria: Diagnosed with age-related cataract; aged ≥50 years; best-corrected visual acuity (BCVA) of <6/19 in both eyes and ≥6/300 in the better-seeing eye. 
Exclusion criteria: medical history of other ocular diseases that could lead to VI, including keratopathy, uveitis, glaucoma, retinopathy, ocular trauma, or intraocular surgery; subjects in need of expedited surgery, including shallow anterior chamber (central anterior chamber depth less than 2 mm and/or peripheral anterior chamber depth less than 1/4 of the peripheral corneal thickness) and intumescent or hyper-mature stage of cortical cataract; presence of systemic disease hindering physical activity, including cardiovascular and cerebrovascular diseases, hemiplegia, neurodegenerative diseases (Alzheimer's disease and Parkinson's disease etc.); unwillingness to participate in the study or refusal of providing informed consent.

Intervention delivery: Two experienced ophthalmologists from Zhongshan Ophthalmic Center will perform cataract surgery for the study participants. Free artificial tear eye drops (Artificial tear, ZOC, China) will be provided to participants in the intervention group and antioxidant eye drops (Phacolin, ZOC, China) to the control group every month, respectively.

Randomization, Interventions: Eligible participants will be randomised to one of the following intervention groups:
· [bookmark: _Hlk5607559]Intervention group (n=139 participants): participants will receive cataract surgery in the worse-seeing eye within four weeks from diagnosis by the study team.
· [bookmark: _Hlk5607594]Control Model (n=139 participants): participants will be added to a waiting list upon diagnosis by the study team and receive cataract surgery in the worse-seeing eye at one year later.
Randomization methodology:   An independent statistician having no contact with participants will generate the randomization sequence using a computer system that is inaccessible until after recruitment. The participants in each group will be assigned to either the intervention (timely surgery) or control group (delayed surgery) in a 1:1 ratio with block size of four. The participants will know their group assignment. However, the staff assessing data for the main outcome will be masked to participant’s group assignment. 

Data to be acquired at baseline: Age, gender, education, employment status, marital status, number of family residents, number of family labor, housing status, area of house, family owned or operated land area, current family debt, participants’ daily expenses, participants’ recreational expenses, family expenses, medical expense on cataract per month, personal and family annual income, time and expense per day spent on taking care of cataract patients, BCVA, health-related QoL, and vision-related QoL.

Follow-up schedule and follow-up data: Personal income, BCVA, health-related QoL, and vision-related QoL. 

Data collection: An experienced project manager will be responsible for data collection and follow-up. The project coordinators will be thoroughly trained on the data collection forms.

Data Management Plan: All collected data will be stored and analysed in de-identified fashion by the study statistician at Zhongshan Ophthalmic Center in Guangzhou, China.

Data Analytic Plan: The primary and secondary outcomes as defined above will be compared between the intervention and control groups using intention to treat (ITT) principle. 
According to the criteria of  the ITT analysis, the missing data will be imputed using the multiple imputation. For each of variables with missing value, we will use different models, selecting the predictor variables based on availability of data. We will use linear regression for continuous variables, logistic regression for binary variables, and ordinal logistic regression for ordinal variables. The multiple imputation approach will create 20 copies of the data and missing values will be imputed by chained equations. Final results will be obtained by averaging these 20 datasets using Rubin’s rules.11 
We will calculate the unadjusted group difference of primary and secondary outcomes by two-sample-testest. For the primary outcome, the univariable and multivariable regression analysis will be performed. Age, sex and variables with p<0.20 in the univariable analysis will be included in the multiple regression model, and the adjusted group difference and 95% confidence interval will be estimated. 
Adverse events associated with the study intervention or occurred during the study duration will be addressed promptly and recorded. 
L Jin assessing data for the main outcome will be masked to participant’s group assignment. All statistical analyses will be carried out using Stata 13.1 software (StataCorp, College Station TX, USA).
· 
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· Study Flow:
Randomization 
Excluded
· Without visually significant cataract in either eye 
· BCVA >6/19 in the better eye 
· BCVA <6/300 in the better eye 
· Ocular comorbidities present
· Medical need for immediate surgery 
· Systemic disease present
· Declined participation
Control Group
Delayed surgery
(1 year later)
Intervention Group 
 Timely surgery
(within 4 weeks)
One-year Follow-up 
Population screening and enrollment
ITT analysis





Timeline, milestones and monitoring 
Study Period: May 2016 to May 2021
	Number
	Milestone
	Time Period

	1
	Draft and submit project work plan and monitoring and evaluation plan (M&E plan)
	May 2016

	2
	Visit the local hospital and government to get approval for this RCT
	August 2016

	3
	Visits to hospitals to schedule and conduct study examiner training programs
	November 2016


	4
	Finish the registration at ClinicalTrials.gov website
	January 2017

	5
	Conduct cataract outreach screening programs at township health centers or village clinics for participant enrollment
	January 2017 to May 2017

	6
	Conduct baseline examination, interview and intervention
	January 2017 to June 2017

	7
	Follow-up visit
	January 2017 to June 2018

	8
	Conduct end-line interview
	January 2018 to June 2018

	9
	Enter and analyse data 
	February 2019  to January 2020

	10
	Begin drafting manuscripts for submission
	June 2020



Monitoring: A dedicated Project Manager, Professor Xuhua Tan, will be responsible for the overall planning, implementation, coordination, and monitoring and evaluation in the project. She will coordinate all activities during the outreach screening as well as baseline and follow-up examinations at the local hospital; will ensure that appropriate planning is done for organizing and implementing screening activities; and will coordinate availability of trained manpower, equipment and facilities. 
The research committee, consisted of multiple doctors and researchers from Zhongshan Ophthalmic Center (Professor Yizhi Liu, Lixia Luo, Wenyong Huang and Yingfeng Zheng), have decades of experience in cataract screening, treatment and research. All committee members have engaged in multiple prior cataract research projects in China. 

[bookmark: _Hlk493953200]Ethical considerations: Ethical approval has been received from the ethics committee of Zhongshan Ophthalmic Center (ZOC) at Sun Yat-sen University (2016KYYJ007). Participants in the control group will be treated with cataract surgery one year later, and no participant requiring treatment will be left untreated. 
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