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2. SUMMARY
Crowdsourcing may be a powerful tool to spur the development of innovative videos to promote HIV testing among key populations such as men who have sex with men (MSM) and transgender (TG) individuals.  The purpose of this randomized controlled trial is to compare the effect of a crowdsourced video and a conventional video on first-time HIV testing among MSM and TG in China.  The crowdsourced video was developed using an open contest, formal transparent judging, and an incentive of marketing promotion.  The hypothesis is that a crowdsourced video will be equivalent (within a margin of 3%) to a conventional video in terms of self-reported first-time HIV testing within 3.5 weeks of watching the video.

3. BACKGROUND
In 1906 the crowd at a county fair in England accurately estimated the weight of an ox.  The median estimate of the crowd was more accurate than estimates from farmers and other experts.1 This startling observation demonstrates the wisdom of the crowds or communities in specific contexts. Designing innovative HIV interventions is challenging because groupthink, defined as the inclination to produce similar concepts insulated from outside influences, leads to homogenous campaigns with minimal input from key populations.2,3 The conventional approach to designing and implementing HIV testing promotion campaigns can be enhanced through crowdsourcing.  Crowdsourcing is the process of taking a task performed by an individual and outsourcing it to a large group in the form of a contest or open call, often enabled by the Internet.4  Crowdsourcing has been used extensively in the private sector and championed by the Executive Office of the President of the United States as a cost-effective tool to generate creative, new ideas.5 Similarly, crowdsourcing can be applied to enhance HIV testing and linkage programs by generating diverse ideas and increasing key population engagement. 

Community engagement is a “key social enabler” for HIV testing according to UNAIDS 6 and has been associated with scaling up HIV testing services.7  A crowdsourcing approach to developing and implementing an HIV test promotion campaign substantially differs from conventional approaches in three ways (Figure 1).  First and foremost, crowdsourcing is developed “bottom-up” based on crowd input while conventional campaigns are “top-down” and often rely on public health expert opinions.  Second, crowdsourcing increases community engagement from idea generation to implementation while conventional approaches have limited community engagement.  Third, crowdsourcing has a high potential for innovation compared to conventional approaches.  Cognitive psychology and creativity research show how conventional approaches to the design and implementation of HIV education programs may stifle creativity. This literature suggests that past experience is detrimental to future ideation efforts 8.  Experimental research demonstrates that cognitive fixation is a pervasive impediment to developing novel ideas 9-13.  People gravitate towards ideas that bear structural and technical resemblance to prior examples11,14, resulting in less creative ideas.  Examined in this light, previous experiences of public health authorities with HIV testing and linkage campaigns may decrease the likelihood of generating novel and creative HIV testing and linkage campaigns. Crowdsourcing holds the potential to overcome fixation effects through sharing diverse ideas15,16 and context shifting,10,16,17 both of which are known to increase the quality of an individual’s output.         
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Figure 1. Comparison of crowdsourcing (top) and social marketing (bottom) approaches.

4. SPECIFIC AIMS AND HYPOTHESES
Specific Aim 1: To compare the effect of a crowdsourced one-minute video to a conventional one-minute video in eliciting first-time HIV testing among men who have sex with men (MSM) and transgender (TG) individuals in China.
Hypothesis 1: Crowdsourced videos are equivalent to conventional videos to promote first-time HIV testing among MSM and TG in China.
Specific Aim 2: To determine the cost-effectiveness of using crowdsourcing compared to conventional methods for developing short videos focused on promoting first-time HIV testing among MSM and TG individuals.
Hypothesis 2: A crowdsourced video is cost-effective compared to a conventional video for promoting HIV testing.
Specific Aim 3: To compare the effect of a crowdsourced one-minute video to a conventional one-minute video in changing HIV testing likelihood (as measured on a 4 item Likert scale) among MSM and TG individuals in China.
Hypothesis 3: Crowdsourced videos are equivalent to conventional videos to increase the likelihood of HIV testing among MSM and TG in China.


5. STUDY DESIGN

Formative work:  Two trained study team members will conduct interviews with MSM and stakeholders in order to inform development of the online survey. We will interview key informants specifically about conducting an Internet survey among MSM in China. To enhance survey completion rate and address community concerns, the draft survey guide will be reviewed by the following Chinese individuals sequentially: 1) local MSM who had completed online surveys in the past; 2) local community-based organization (CBO) leaders and staff who organize online surveys: 3) video and social media experts; 4) physicians and public health practitioners responsible for promoting HIV testing.  We will partner with the CBOs that are responsible for the three largest MSM web portals in China.  These web portals are based in Beijing (www.danlan.com), Kunming (Yunnan Province) (www.yztz.net), and Nanjing (Jiangsu Province) (www.jstz.org). These MSM web platforms provide a structured mechanism for social networking, meeting friends, exchanging news and information, and banner advertising (Appendix 1).  We will pilot the survey online with approximately 100 volunteer MSM.  We will also conduct semi-structured interviews to solicit feedback on question wording and interpretation. Pilot data will not be included in the final analysis.  The purpose of this extensive formative research is to ensure that the online survey is simple and easy to complete. The CHERRIES checklist for online surveys18 will be used to ensure completeness.

Study Design: This study is a randomized controlled trial comparing two groups – men who watch a crowdsourced video and men who watch a conventional video.  

Main and Secondary Outcomes: The main outcome of this study will be self-reported first-time HIV testing as assessed by text message at three weeks following the video.  Individuals who do not reply to the three week message will receive a second message at four weeks.  Secondary outcomes include likelihood of HIV testing (as described in a 4-part Likert scale) and cost-effectiveness (Appendix 2).  

Eligibility and Recruitment: Participants will be recruited through a banner link on the web portal home page of multiple sites across China and an announcement sent to registered users by email and other social media platforms. Interested participants who click on the link will then directed to the survey with a description of its contents and an online informed consent form. The survey is voluntary and to be eligible, participants must state that they were born biologically male or are transgender, had anal sex with men at least once during their lifetime, and are at least 16 years of age. All participants must provide their cell mobile number and report never having HIV tested in their life.  Individuals identified by their cell phone number who enter the study twice and watch different videos will be excluded.  No names or addresses will be collected from participants. All individuals who enroll in the study and reply to the text message will receive 50 RMB for their time.  

Measures: Survey items on socio-demographics, sexual behaviors, and meeting sex partners were collected. Socio-demographic characteristics included participants’ age, highest level of education completed, annual income, marital status, sexual orientation, and sexual orientation disclosure. Behavioral variables included number of male anal sex partners in the past three months, sex with women, ever used gay mobile application, and unprotected anal intercourse. 

Statistical Analysis: The primary outcome will measure first-time HIV testing among MSM and transgender individuals following the assigned video intervention. We will examine the non-inferiority hypothesis comparing the two conditions as well as the superiority hypothesis. 
 
One secondary outcome will measure likelihood of HIV testing. All individuals will be asked how likely they are to test for HIV immediately before and after watching the video (during enrollment). Likelihood of HIV testing will be measured on a 4-point numerical Likert scale rating scale, where 0 will be "very unlikely", 1 will be "somewhat unlikely", 2 will be “somewhat likely”, and 3 will be “very likely.” The percentage of individuals who report increased likelihood of HIV testing will be reported. A Cochran Armitage trend test will be conducted to determine whether reported likelihood of HIV testing is associated with the video watched.

Another secondary outcome is cost-effectiveness analysis (CEA). The objectives of this CEA will be to estimate the total and unit cost in introducing crowdsourcing and traditional methods to promote HIV testing among Chinese MSM as measured by newly HIV tested. In this step, we will further collect cost related data from all the organizations involved in making HIV test promotion videos. Detailed information that we will collect from these organizations is listed in Appendix 2. 

Missing Data Plan: Missing data in the primary outcome (first-time HIV testing) that accounts for less than 20% of the total outcome will not be altered and the complete-case will be used.  In cases where missing data for the primary outcome is 11-20% of the total outcome, a sensitivity analysis using multiple imputation based on the proc mi procedure in SAS (Cary, NC) will be used. Missing data accounting for >21% will use multiple imputation as the primary outcome.

Subgroup analysis: Subgroup analysis will be undertaken based on risk behavior (unprotected anal intercourse), web portal viewed (among the three), and prior exposure to the video which was viewed (crowdsourcing video in the crowdsourced arm and conventional video in the conventional arm).  

Sample size calculation: To calculate sample size we assumed that a crowdsourced video intervention compared to a conventional intervention would produce equal proportions of reported HIV testing. We calculated the sample size for this binary outcome non-inferiority trial.19  Assuming a proportion of HIV testing of 8% in the crowdsourced arm and 5% in the conventional arm and a non-inferiority limit of 3%, then a total sample size of 578 individuals is required. The calculation was made using the formula: 

where  are the true percent of reported HIV testing in the conventional intervention and crowdsourced video intervention respectively, and , where  represents the cumulative distribution function of a standardized normal deviate.

Ethical review: Prior to starting participant recruitment, IRB approval will be obtained from the main institutional ethical review boards – Guangdong Provincial Center for Skin Diseases and STI Control, University of North Carolina at Chapel Hill, and University of California San Francisco.  

Trial registration.  This trial was registered 17 September in ClinicalTrials.gov (NCT02248558)
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Appendix 1.  Overview of MSM web platforms and screen shots.
We will partner with three of the largest MSM CBOs in China, which are based in Beijing, Kunming, and Nanjing respectively. The CBOs provide sexual health services such as HIV and syphilis rapid testing and counseling, as well as linkage to care (accompaniment to clinical services for infected individuals). To engage MSM in health-seeking behaviors, the CBOs also maintain web platforms, where MSM can participate in sexual health forums, find out about LGBT-related events, and catch up on news stories concerning LGBT communities. These web platforms also serve as portals to other websites of interest to MSM, such as social networking sites WeiBo and BF99, movie databases, and gay mobile app sites like Blued and Jack’d.
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Figure 2. Screenshots of the MSM web portal in Beijing, Danlan Gongyi.




Appendix 2. Cost-effectiveness analysis plan and cost information at each step
Table 1.  Cost-effectiveness analysis plan.
	
Key question analysis aims to address
	Subaim 1, Estimation of the total and unit cost in introducing crowdsourcing and traditional videos to promote HIV testing among Chinese MSM
Subaim 2, Assess the full cost-effectiveness of introducing crowdsourcing in HIV testing uptake campaigns as measured by newly HIV tested; and assess the cost-effectiveness of DALYs that were converted by the two different interventions. 

	
	

	
	

	
	

	Target Population
	MSM who never tested for HIV before;

	Setting
	Three MSM web portals (based in Beijing, Nanjing, and Kunming) and one city CDC (Guangzhou) 

	Perspective
	Government/Provider Perspective

	Cost-type
	Financial and economic cost 

	Cost-effectiveness type
	Full 

	Time-frame
	Development, Start-up and implementation time period
Video Development: Video contest (everything from publicizing the contest through to choosing the 3 winners, about half year)
For Survey start up : start to contact with different websites, and then launch the survey;
For Survey implementation: start from the time of the survey launch to the end of follow up (assume the survey will take one month, and the follow up will take another one month)
For HIV testing: start from the time of the survey launch and one month after the survey. 
Intervention period: the survey period

	Estimated intervention scale
	800 MSM never testers in China

	Intervention 
	Crowdsourced and conventional videos

	Outcome
	Number of individuals first HIV tested; increased likelihood of HIV testing as a secondary outcome

	Comparator
	Conventional video arm

	
	

	
	












Table 2. Potential cost at each step.    
	
Phase
	Financial costs
	Economic costs

	Contest development
	Inputs to be captured, can all directly be found in the project financial accounts, main challenge is to allocate across components and to allocate SESH overhead costs 
	Extra inputs not captured already by financial costs

	Video contest (including production)
	Money paid for rent the conference room in Hongkong (Video contest, development) ;
Travel fee (To Hong Kong)
	For conventional arm
· Personnel of CBOs/CDC(director of movie, actors, film editors)
· Rental of professional video equipment (if applicable)
· Building cost (office renting) for CBOs/CDC*
· Equipment and  software cost (if applicable) *
For crowdsourced arm:
· Personnel of SESH (although all volunteer)
· Judging opportunity cost (volunteer)
· Steering Committee planning meeting (three one-hour meetings)
· Building cost (office renting)*

	Survey start up
	Money paid to launch the survey (Start-up);

	· Time paid by GZTZ in develops its own survey system (may already included in the money paid to launch the survey);
· Personal cost of SESH people, for design the program and maintain the program (For John);
· Equipment cost of SESH (computer and other items)*;
· Software (Qualtrics, donated by UCSF)*


	Survey implementation and intervention
	Money paid to the participants (Implementation);
Money paid for the software used for follow up (implementation);
	· Personal cost of SESH people

	Testing
	
	· Cost for rapid HIV testing (from CDC);
· Cost for HIV confirmation (from CDC);



Note:*The cost will be annualized and we will calculate a proportion of the cost to account for them only being used the study time frame. The key idea is that some of these phases are like capital goods, where they only need to be done once but have benefits for longer (thus requiring annualization of costs), while the implementation phase has a life only as long as the survey is running.
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7. SUMMARY
Crowdsourcing may be a powerful tool to spur the development of innovative videos to promote HIV testing among key populations such as men who have sex with men (MSM) and transgender (TG) individuals.  The purpose of this randomized controlled trial is to compare the effect of a crowdsourced video and a health marketing video on first-time HIV testing among MSM and TG in China.  The crowdsourced video was developed using an open contest, formal transparent judging, and an incentive of marketing promotion.  The hypothesis is that a crowdsourced video will be not inferior (within a margin of 3%) to a health marketing video in terms of self-reported first-time HIV testing within three weeks (with an additional four week follow-up) of watching the video.

8. BACKGROUND
In 1906 the crowd at a county fair in England accurately estimated the weight of an ox.  The median estimate of the crowd was more accurate than estimates from farmers and other experts.1 This startling observation demonstrates the wisdom of the crowds or communities in specific contexts. Designing innovative HIV interventions is challenging because groupthink, defined as the inclination to produce similar concepts insulated from outside influences, leads to homogenous campaigns with minimal input from key populations.2,3 Health marketing approaches to designing and implementing HIV testing promotion campaigns can be enhanced through crowdsourcing.  Crowdsourcing is the process of taking a task performed by an individual and outsourcing it to a large group in the form of a contest or open call, often enabled by the Internet.4  Crowdsourcing has been used extensively in the private sector and championed by the Executive Office of the President of the United States as a cost-effective tool to generate creative, new ideas.5 Similarly, crowdsourcing can be applied to enhance HIV testing and linkage programs by generating diverse ideas and increasing key population engagement. 

Community engagement is a “key social enabler” for HIV testing according to UNAIDS 6 and has been associated with scaling up HIV testing services.7  A crowdsourcing approach to developing and implementing an HIV test promotion campaign substantially differs from health marketing approaches in three ways (Figure 1).  First and foremost, crowdsourcing is developed “bottom-up” based on crowd input while health marketing campaigns are “top-down” and often rely on public health expert opinions.  Second, crowdsourcing increases community engagement from idea generation to implementation while health marketing approaches have limited community engagement.  Third, crowdsourcing has a high potential for innovation compared to health marketing approaches.  Cognitive psychology and creativity research show how conventional approaches to the design and implementation of HIV education programs may stifle creativity. This literature suggests that past experience is detrimental to future ideation efforts.8  Experimental research demonstrates that cognitive fixation is a pervasive impediment to developing novel ideas.9-13  People gravitate towards ideas that bear structural and technical resemblance to prior examples,11,14 resulting in less creative ideas.  Examined in this light, previous experiences of public health authorities with HIV testing and linkage campaigns may decrease the likelihood of generating novel and creative HIV testing and linkage campaigns. Crowdsourcing holds the potential to overcome fixation effects through sharing diverse ideas15,16 and context shifting,10,16,17 both of which are known to increase the quality of an individual’s output.         
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Figure 2. Comparison of crowdsourcing (top) and health marketing (bottom) approaches.

9. SPECIFIC AIMS AND HYPOTHESES
Specific Aim 1: To compare the effect of a crowdsourced one-minute video to a health marketing one-minute video in eliciting first-time HIV testing among men who have sex with men (MSM) and transgender (TG) individuals in China.
Hypothesis 1: Crowdsourced videos are not inferior to health marketing videos to promote first-time HIV testing among MSM and TG in China.
Specific Aim 2: To compare the cost of using crowdsourcing compared to health marketing methods for developing short videos focused on promoting first-time HIV testing among MSM and TG individuals.
Hypothesis 2: A crowdsourced video is cost saving compared to a health marketing video for promoting HIV testing.
Specific Aim 3: To compare the effect of a crowdsourced one-minute video to a health marketing one-minute video in changing HIV testing likelihood (as measured on a 4 item Likert scale) among MSM and TG individuals in China.
Hypothesis 3: Crowdsourced videos are not inferior to health marketing videos to increase the likelihood of HIV testing among MSM and TG in China.


10. STUDY DESIGN

Formative work:  Two trained study team members will conduct interviews with MSM and stakeholders in order to inform development of the online survey. We will interview key informants specifically about conducting an Internet survey among MSM in China. To enhance survey completion rate and address community concerns, the draft survey guide will be reviewed by the following Chinese individuals sequentially: 1) local MSM who had completed online surveys in the past; 2) local community-based organization (CBO) leaders and staff who organize online surveys: 3) video and social media experts; 4) physicians and public health practitioners responsible for promoting HIV testing.  We will partner with the CBOs that are responsible for the three largest MSM web portals in China.  These web portals are based in Beijing (www.danlan.com), Kunming (Yunnan Province) (www.yztz.net), and Nanjing (Jiangsu Province) (www.jstz.org). These MSM web platforms provide a structured mechanism for social networking, meeting friends, exchanging news and information, and banner advertising (Appendix 1).  We will pilot the survey online with approximately 100 volunteer MSM.  We will also conduct semi-structured interviews to solicit feedback on question wording and interpretation. Pilot data will not be included in the final analysis.  The purpose of this extensive formative research is to ensure that the online survey is simple and easy to complete. The CHERRIES checklist for online surveys18 will be used to ensure completeness.

Study Design: This study is a randomized controlled trial comparing two groups – men who watch a crowdsourced video and men who watch a health marketing video.  

Main and Secondary Outcomes: The main outcome of this study will be self-reported first-time HIV testing as assessed by text message at three weeks following the video.  Individuals who do not reply to the three week message will receive a second message at four weeks.  Secondary outcomes include likelihood of HIV testing (as described in a 4-part Likert scale) and cost (Appendix 2).  

Eligibility and Recruitment: Participants will be recruited through a banner link on the web portal home page of multiple sites across China and an announcement sent to registered users by email and other social media platforms. Interested participants who click on the link will then directed to the survey with a description of its contents and an online informed consent form. The survey is voluntary and to be eligible, participants must state that they were born biologically male or are transgender, had anal sex with men at least once during their lifetime, and are at least 16 years of age. All participants must provide their cell mobile number and report never having HIV tested in their life.  Individuals identified by their cell phone number who enter the study twice and watch different videos will be excluded.  No names or addresses will be collected from participants. All individuals who enroll in the study and reply to the text message will receive 50 RMB for their time.  

Measures: Survey items on socio-demographics, sexual behaviors, and meeting sex partners were collected. Socio-demographic characteristics included participants’ age, highest level of education completed, annual income, marital status, sexual orientation, and sexual orientation disclosure. Behavioral variables included number of male anal sex partners in the past three months, sex with women, ever used gay mobile application, and unprotected anal intercourse. 

Statistical Analysis: The primary outcome will measure first-time HIV testing among MSM and transgender individuals following the assigned video intervention. We will examine the non-inferiority hypothesis comparing the two conditions as well as the superiority hypothesis. 
 
One secondary outcome will measure likelihood of HIV testing. All individuals will be asked how likely they are to test for HIV immediately before and after watching the video (during enrollment). Likelihood of HIV testing will be measured on a 4-point numerical Likert scale rating scale, where 0 will be "very unlikely", 1 will be "somewhat unlikely", 2 will be “somewhat likely”, and 3 will be “very likely.” The percentage of individuals who report increased likelihood of HIV testing will be reported. A Cochran Armitage trend test will be conducted to determine whether reported likelihood of HIV testing is associated with the video watched.

Another secondary outcome is cost. The objective of the cost analysis will be to estimate the total and incremental unit cost in using video interventions to promote new HIV test uptake and new HIV diagnoses. In this step, we will further collect cost related data from all the organizations involved in making HIV test promotion videos. Detailed information that we will collect from these organizations is listed in Appendix 2. 

Missing Data Plan: Missing data in the primary outcome (first-time HIV testing) that accounts for less than 20% of the total outcome will not be modified and the complete-case will be used.  In cases where missing data for the primary outcome is 11-20% of the total outcome, a sensitivity analysis using multiple imputation based on the proc mi procedure in SAS (Cary, NC) will be used. Missing data accounting for >21% will use multiple imputation as the primary outcome.

Subgroup analyses: Subgroup analyses will be undertaken based on risk behavior (unprotected anal intercourse), web portal viewed (among the three), and prior exposure to the video which was viewed (crowdsourcing video in the crowdsourced arm and health marketing video in the health marketing arm).  There was a higher level of recruitment from one web portal (northern) compared to the other two web portals (southern and eastern).  We combined the data from the southern and eastern web portals for the subgroup analysis.

Sample size calculation: To calculate sample size we assumed that a crowdsourced video intervention compared to a health marketing intervention would produce equal proportions of reported HIV testing. We calculated the sample size for this binary outcome non-inferiority trial.19  Assuming a proportion of HIV testing of 8% in the crowdsourced arm and 5% in the health marketing arm and a non-inferiority limit of 3%, then a total sample size of 578 individuals is required. The calculation was made using the formula: 

where  are the true percent of reported HIV testing in the health marketing intervention and crowdsourced video intervention respectively, and , where  represents the cumulative distribution function of a standardized normal deviate.

Ethical review: IRB approval was obtained from the following institutional ethical review boards prior to study enrollment – Guangdong Provincial Center for Skin Diseases and STI Control, University of North Carolina at Chapel Hill, and University of California San Francisco.  

Trial registration:  This trial was registered 17 September in ClinicalTrials.gov (NCT02248558).









References
[bookmark: _ENREF_1]1.	Galton F. Vox populi. Nature 1907;75:450-1.
[bookmark: _ENREF_2]2.	Blanchard AK, Mohan HL, Shahmanesh M, et al. Community mobilization, empowerment and HIV prevention among female sex workers in south India. BMC Public Health 2013;13:234.
[bookmark: _ENREF_3]3.	Prevention and Treatment of HIV and Other Sexually Transmitted Infections Among MSM and Transgender People. Geneva: World Health Organization; 2011.
[bookmark: _ENREF_4]4.	Howe J. The Rise of Crowdsourcing. Wired 2006.
[bookmark: _ENREF_5]5.	Parvanta C, Roth Y, Keller H. Crowdsourcing 101: A Few Basics to Make You the Leader of the Pack. Health Promot Pract 2013;14:163.
[bookmark: _ENREF_6]6.	Schwartlander B, Stover J, Hallett T, et al. Towards an improved investment approach for an effective response to HIV/AIDS. Lancet 2011;377:2031-41.
[bookmark: _ENREF_7]7.	Gregson S, Nyamukapa CA, Sherr L, Mugurungi O, Campbell C. Grassroots community organizations' contribution to the scale-up of HIV testing and counselling services in Zimbabwe. AIDS 2013;27:1657-66.
[bookmark: _ENREF_8]8.	Bayus BL. Crowdsourcing New Product Ideas over Time: An Analysis of the Dell IdeaStorm Community. Management Science 2013;59:226-44.
[bookmark: _ENREF_9]9.	Jansson D, Smith S. Design fixation. Design Stud 1991;12:3-11.
[bookmark: _ENREF_10]10.	Paulus PB, Nijstad BA. Group creativity : innovation through collaboration. New York: Oxford University Press; 2003.
[bookmark: _ENREF_11]11.	Smith S, Ward T, Schumacher J. Constraining effects of examples in a creative generation task. Memory and Cognition 1993;21:837-45.
[bookmark: _ENREF_12]12.	Ward T. Structured imagination: The role of conceptual structure in exemplar generation. Cognitive Psych 1994;27:1-40.
[bookmark: _ENREF_13]13.	Cardoso C, Badke-Schaub P. Fixation or inspiration: Creative problem solving in design. J Creative Behav 2011;45:77-82.
[bookmark: _ENREF_14]14.	Marsh R, Landau JJ, Hicks J. How examples may (and may not) constrain creativity. Memory and Cognition 1996;24:669-80.
[bookmark: _ENREF_15]15.	Dugosh K, Paulus P. Cognitive and social comparison processes in brainstorming. J Experiment Soc Psych 2005;41:313-20.
[bookmark: _ENREF_16]16.	Dugosh K, Paulus P, Roland E, Yang H. Cognitive stimulation in brainstorming. J Personality Soc Psych 2000;79:722-35.
[bookmark: _ENREF_17]17.	Nijstad B, Stroebe W, Lodewijkx H. Cognitive stimulation and interference in groups: Exposure effects in an idea generation task. J Experiment Soc Psych 2002;38:535-44.
[bookmark: _ENREF_18]18.	Eysenbach G. Improving the quality of Web surveys: the Checklist for Reporting Results of Internet E-Surveys (CHERRIES). Journal of medical Internet research 2004;6:e34.
[bookmark: _ENREF_19]19.	Blackwelder WC. "Proving the null hypothesis" in clinical trials. Controlled clinical trials 1982;3:345-53.








Appendix 1.  Overview of MSM web platforms and screen shots.
We will partner with three of the largest MSM CBOs in China, which are based in Beijing, Kunming, and Nanjing respectively. The CBOs provide sexual health services such as HIV and syphilis rapid testing and counseling, as well as linkage to care (accompaniment to clinical services for infected individuals). To engage MSM in health-seeking behaviors, the CBOs also maintain web platforms, where MSM can participate in sexual health forums, find out about LGBT-related events, and catch up on news stories concerning LGBT communities. These web platforms also serve as portals to other websites of interest to MSM, such as social networking sites WeiBo and BF99, movie databases, and gay mobile app sites like Blued and Jack’d.
[image: ]
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Figure 2. Screenshots of the MSM web portal in Beijing, Danlan Gongyi.




Appendix 2. Costing analysis plan and cost information at each step
Table 1.  Costing analysis plan.
	
Key question analysis aims to address
	Subaim 1: Estimate the total and incremental unit costs in introducing crowdsourcing and health marketing videos to promote HIV testing among Chinese MSM
Subaim 2: Assess the cost of introducing crowdsourcing in HIV testing uptake campaigns as measured by newly HIV tested and newly HIV diagnosed. 

	
	

	
	

	
	

	Target Population
	MSM who never tested for HIV before

	Setting
	Three MSM web portals (based in Beijing, Nanjing, and Kunming) and one city CDC (Guangzhou) 

	Perspective
	Government/Provider Perspective

	Cost-type
	Financial and economic cost 

	Cost-effectiveness type
	Incremental 

	Time-frame
	Includes costs associated with the following activities:
Video development: Video contest (publicizing the contest through to choosing the three finalists over six months)
Survey start-up: contact web portals and then launch the survey
Survey implementation: start from the time of the survey launch to the end of follow up (assume the survey will take one month, and the follow up will take another one month)
HIV testing: start from the time of the survey launch and one month after the survey. 
Intervention period: the survey period

	Estimated intervention scale
	800 MSM never testers in China

	Intervention 
	Crowdsourced video intervention

	Outcomes
	Number of individuals first HIV tested; increased likelihood of HIV testing as a secondary outcome

	Comparator
	Health marketing video intervention

	
	

	
	













Table 2. Potential costs at each step.    
	
Phase
	Financial costs
	Economic costs

	Contest development
	Inputs to be captured, can all directly be found in the project financial accounts, main challenge is to allocate across components and to allocate SESH overhead costs 
	Extra inputs not already captured by financial costs

	Video contest (including production)
	Money paid for rent the conference room in Hong Kong (video contest, development) ;
Travel fee (to Hong Kong)
	For health marketing arm:
· Personnel of CBOs/CDC(director of movie, actors, film editors)
· Rental of professional video equipment (if applicable)
· Building cost (office renting) for CBOs/CDC*
· Equipment and  software cost (if applicable) *
For crowdsourced arm:
· Personnel of SESH (although all volunteer)
· Judging opportunity cost (volunteer)
· Steering Committee planning meeting (three one-hour meetings)
· Building cost (office renting)*

	Survey start up
	Money paid to launch the survey (start-up);

	· SESH personnel costs, to design and maintain the program
· Equipment cost of SESH (computer and other items)*
· Software (Qualtrics, donated by UCSF)*

	Survey implementation and intervention
	Money paid to the participants (implementation);
Money paid for the software used for follow up (implementation);
	· SESH personnel costs

	Testing
	
	· Cost for rapid HIV testing (from CDC)
· Cost for HIV confirmation (from CDC)


*The cost will be annualized and we will calculate a proportion of the cost to account for them only being used the study time frame. The key idea is that some of these phases are like capital goods, where they only need to be done once but have benefits for longer (thus requiring annualization of costs), while the implementation phase has a life only as long as the survey is running.







Summary of Protocol Changes From Version 1.0 to Version 2.0
1. Conventional intervention arm nomenclature.  The study arm that viewed a conventional video was clarified from “conventional” to “health marketing” throughout the protocol.
2. Equivalence nomenclature.  The term “equivalence” was clarified to “not inferior” throughout the protocol.
3. Summary section.  The follow-up period was clarified to reflect that individuals received follow-up at three weeks and four weeks.
4. Secondary outcome section.  The secondary outcome has been clarified as a costing analysis (page 19, second paragraph).
5. Costing analysis section. The objective of the costing analysis has been clarified to focus on incremental unit costs instead of unit costs (page 20, fourth paragraph).   
6. Subgroup analyses section.  We clarified the grouping of southern and eastern web portals (page 21, first paragraph).
7. IRB section.  The status of IRB approvals has been updated (page 21, third paragraph).
8. Appendix 2, Table 1.  The term “costing analysis” has been used in Table 1 instead of “cost-effectiveness analysis.”
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