Pre-Analysis Plan for “Designing Incentives to Combat Urban Diabetes in India”


PIs: 
Rebecca Dizon-Ross, Shilpa Aggarwal, and Ariel Zucker

This document pre-specifies key aspects of the analysis for our randomized evaluation on the impact of the provision and design of financial incentives for walking.


I. Research Design:
Our experimental sample will be randomly divided into the following treatment groups:

Incentive Groups: 

	Treatment Name
	Incentive for reaching 10,000 steps (Indian Rupee)
	Payment Frequency (days)
	Threshold for Payment (days)

	T1: Weekly Nonthreshold
	20 INR
	7
	1

	T2: Weekly Threshold 1
	20 INR
	7
	4

	T3: Weekly Threshold 2
	20 INR
	7
	5

	T4: Monthly Nonthreshold
	20 INR
	28
	1

	T5: Daily Nonthreshold
	20 INR
	1
	1

	T6: Small 
Payment
	10 INR
	7
	1




Non-incentive Groups:

	Treatment Name
	Description

	M: Monitoring Only
	Given Fitbit and daily 10,000 step target, but no incentive

	C: “Pure” Control
	Not given Fitbit




In addition, 10 percent of all participants in the experimental treatment groups will be cross-randomized into a text message or “short message service” (SMS) information treatment. These respondents will receive weekly SMS messages on their phone with information on the prevention, management, and consequences of diabetes.


II. Outcomes

Primary Outcomes:
· Health: Our primary outcome for evaluating the short- and medium-term impact of the provision of incentives (i.e., for testing the hypotheses in Section B below that compare the health of the pooled incentives treatment vs. the monitoring or control group) is Hba1c, as measured with an SD A1cCare Analyzer by SD Biosensor. 	Comment by Rebecca Dizon-Ross: If medication changes common may want to add note about how will do this
AZ: see edit below
· Exercise: Our primary outcome for evaluating both the overall impact of the design of financial incentives (i.e., for comparing the different incentive sub-treatments, as outlined in the Section B hypotheses below), and the heterogeneity of this impact according to baseline time-preference measures (also outlined in Section C), is the percentage of days on which the participant met his or her daily step target. 
 
Secondary Outcomes:
Health: A concern in using Hba1c as our primary outcome is that an increase in exercise may induce endogenous reductions in medication in the treatment group, attenuating the treatment effect on Hba1c. Following Church et al. (2010), we will construct a dichotomous composite secondary health outcome as a function of Hba1c and medication changes. Individuals who report a decrease in diabetes medication or reduce HbA1c by 0.5% without increasing medications will be defined as successfully achieving the HbA1c-diabetes medication composite outcome.
Secondary Other secondary outcomes for health include BMI; Blood pressure; a fitness assessment score calculated as the average of z-scores of two fitness tests (a walking test and a sit/stand test); and a mental health score calculated as the average of z-scores of 9 questions translated from the RAND 36-Item Short Form Survey (SF-36). 
· Exercise: Our secondary outcomes for exercise include the average number of steps taken per day as measured by Fitbit records, and an average of z-scores for 4 self-reported exercise-habit questions.



III. Hypotheses: 

A. Overview of hypotheses and approach
We have two sets of primary hypotheses, outlined in the next two subsections. The first set tests whether providing incentives improves health, measured through the primary health outcome: Hba1c. For these hypotheses, we will pool several incentive treatments and compare them with the monitoring or control group. The second set of hypotheses evaluates the impact of different features of the incentive contract, and tests whether the impact of these features varies according to time preference. For these hypotheses, we will test for the differential impact of incentive sub-treatments, and for the heterogeneity of impacts based on time preferences, using our primary exercise outcome (a dummy for meeting the daily step target). 

	Comment by Ariel Zucker: Consider Adding: For both types of tests, we will frequently pool incentive sub-treatments. We have included in the design two incentive sub-treatments that we think might have small main effects on walking (and thus also health), but are useful for testing the relationship between contract design and time preferences. These two sub-treatments are T3 (weekly threshold 2) and T4 (monthly). The decision of whether to pool these sub-treatments with the other sub-treatments in tests of the impact of incentives on health will depend on whether these treatments have a sufficiently large main effect on walking. For example, when comparing the pooled incentive treatments to the monitoring treatment (Hypothesis 1 below), if either T3 or T4 appears to have a very small main effect on walking relative to the other incentive sub-treatments, we will omit it from the pooled comparison. In this case, we may instead pursue an instrumental variables approach, using our incentive treatments to instrument for walking (or payments) in a regression of Hba1c on walking (or payments). This is a natural way to allow the for differential health effects among the incentive treatments according to their impact on walking. 

	Comment by Ariel Zucker: I cut the above: "Analogously, for investigating the main and heterogeneous effects of the weekly non-threshold (T1) vs. threshold (T2 and T3) treatments (See Hypotheses 5 and 6 below), we may omit “Weekly threshold 2” (T3) from the pooled thresholds if the evidence suggests that the threshold chosen for “Weekly threshold 2” was too high to encourage walking." 
After further thought: Isn’t this data mining? I know this is how people (including me...) do research, but I think this is akin to saying: "we will only report it if it works." I.e. we are just saying up front that there will be bias in what we report, immortalizing our lack of multiple hypothesis testing in our PAP... I'd vote to specify exactly what we are going to test, or not specify at all.
I'm more okay with the paragraph above because it at least has the impact on steps as an intermediary, although it's still questionable! Partially added to exploratory stuff. If we want to add, would rather check with an econometrician and add later!

RDR: Agreed for main effect. I like it for the heterogeneity analysis better though since there the main effect is the intermediary -- and I think that, if we might do it, it's better to have flagged that we might do it and be vague about exactly what we'd do than to not have it in here as all. Added something vague below to exploratory analysess

B. Impacts of Incentive Provision on health

Short-term Impacts of Incentive Provision
· Hypothesis 1: Incentives vs. Control. We hypothesize that, by encouraging exercise, incentives will improve health. We will test this hypothesis by testing whether Hba1c is lower in the incentive groups than the  the pooled impact of incentive treatments T1-T5 will be to decrease Hba1c relative to the “pure” control treatment C at the end of the 12-week program. 	Comment by Ariel Zucker: I like this strategy; however, I would still prefer to separate it into “primary” and “secondary” tests. I see the point of a PAP as trying to prevent this sort of thing, and though being up-front at least makes it easier to interpret the final results, it's a little strange to me. 
· We will test this hypothesis both in the full sample and separately among a subsample of the study population with high baseline Hba1c, amongst whom we expect larger reductions of Hba1c.  
· We have included in our design some incentive sub-treatments that we expect will have larger impacts on exercise (and thus health), and some that we think will have smaller impacts. For example, we think the monthly non-threshold treatment (T4) will have smaller impacts than the weekly nonthreshold treatment (T1) on exercise, but are including the monthly non-threshold (T4) in our design to test hypotheses about the frequency of payment on incentive efficacy.  Since these less-effective incentive sub-treatments will likely have a smaller “first stage” impact on exercise, they should also have a smaller “second stage” impact on health. This creates a question of how to best pool together the various incentive sub-treatments to maximize the power of our second-stage test of the impact of incentives on Hba1c. We will use “first stage” data to dictate how to do this by testing for the relative impacts of the incentive sub-treatments on the first stage outcome of exercise (specifically: our secondary exercise outcome, self-reported exercise, which is also available for the control group). If some incentive sub-treatments have a much smaller effect, we can exclude them from the second-stage comparison of Hba1c in the incentives vs. control groups. We also plan to run an IV estimation, using our incentive treatments to instrument for the secondary walking outcome in a regression of Hba1c on walking. This is a natural way to allow for the differential health effects among the incentive treatments that arise due to their differential impacts on exercise.
[bookmark: _GoBack]We will test this hypothesis in the same samples as Hypothesis 1.
· Hypothesis 1: Incentives vs. Monitoring. We hypothesize that the pooled impact of incentive treatments T1-T2 will be to decrease Hba1c relative to the monitoring treatment M at the end of the 12-week program.	Comment by Rebecca Dizon-Ross: Switched our main outcome here to exercise, I don’t think we’re powered for Hba1c
· We will test this hypothesis both in the full sample and separately among a subsample of the study population with high baseline Hba1c, amongst whom we expect larger reductions of Hba1c.  

Secondary Hypotheses

· For Hypothesis 1: The primary hypothesis is about the effects of incentives on the primary health outcome, but we will also test the secondary hypotheses that incentives affect the secondary health outcomes and secondary exercise outcomes. 

· Incentives vs. Monitoring. We hypothesize that, relative to the monitoring treatment M, the incentive treatments will also increase exercise (measured through the primary exercise outcome), decrease Hba1c, and decrease the secondary health outcomes at the end of the 12-week program.


C. Impacts of Incentive Design on walking

Note: We will test for impacts between different incentive treatments on exercise outcomes, but not on health outcomes.

Impacts of Incentive Design – Payment Frequency
· Hypothesis 2: Monthly vs. Weekly Incentives. We hypothesize that the impact of the incentive treatment paid at the monthly frequency, T4, relative to the incentive treatment paid at the weekly frequency, T1, will be to decrease the fraction of days that the participant reaches his or her daily step target during the 12-week program period. 
· We will test these hypotheses both in the full sample and in the subsample which has low baseline mobile credit balance relative to daily usage, since those are the people who would be predicted to respond more to higher payment frequency 

· Hypothesis 3: Daily vs. Weekly Incentives. We hypothesize that the impact of the incentive treatment paid at the daily frequency, T5, relative to the incentive treatment paid at the weekly frequency, T1, will be to increase the fraction of days that participants reach their daily step targets during the 12-week program period. 
· We will test this hypothesis in the same samples as Hypothesis 3.

Impacts of Incentive Design - Threshold
· Hypothesis 4: Threshold vs. Non-threshold. Some treatment groups receive “threshold” contracts: members of these groups are required to meet their step targets on a threshold number of days in order to receive any weekly incentive. We hypothesize that the impact of the primary non-separable contract, T2, relative to the incentive treatment paid at the weekly frequency, T1, will be to increase the fraction of days that the participants reach their daily step targets during the 12-week program period. 


Heterogeneity:	Comment by Dizon-Ross Rebecca: Could make more vague—thoughts? Also could make this a subsection of Hypothesis 6, like the heterogeneity of Hba1c effects above.
RDR: Torn on this, as well as on the pooling and whether to add heterogeneity in frequency effects by TP measures
Some alternatives (forgetting about pooling and heterogeneity in frequency), not mutually-exclusive, are:
 Adding more detail: Specifying that we’ll do it based on time inconsistency instead of impatience if we think that the TP measures will be similar [seems unlikely so seems good to omit for now]. AZ doesn't want to add.
Adding that will try also in subsample with limited predicted infra-marginality:  Was thinking of using phase-in data, or combining phase-in and monitoring group data to control for fact that might be more/less enthusiastic during phase-in than later (so predict walking in monitoring group based on phase-in steps and then use that same mapping to predict what monitoring group walking would be for everyone in treatment group; predicted walking in monitoring group would then be the measure of inframarginality). AZ: great idea; Vote to exclude or put in exploratory
 Vaguer: A key hypothesis for our study is that the impacts of incentive design and our different incentive subtreatments (frequency and non-separability) will vary by baseline measures of time preferences. Say directions. AZ: once we put in directions (and hence roughly specify the measures), I'm not sure this is any vaguer that what's already there!
Could also specify that for “all else equal” want to control for other correlated factors X non-separable, not sure.

RDR MARCH 9 VOTE: LEAVE AS IS WHERE DISCUSS THIS STUFF IN THE FOOTNOTEve gone ahead and changed.mary outcome? I'ot at picking up the effects on secondary exercise outcomes so maybe we should make th
· Hypothesis 5: Heterogeneity of Threshold Impact.  We hypothesize that the impact of the “threshold” contract relative to the “nonthreshold” contract on the fraction of days participants reach their step targets will be relatively larger for those who are more impatient over walking, all else equal.[footnoteRef:2]  [2:  This prediction assumes that there is variation in impatience over walking conditional on impatience over payments. In the case that the time preference data suggests that these two time preferences are too highly correlated, we will test the related prediction that the threshold treatment has a relatively larger impact for those who are more time-inconsistent, all else equal. We would test that prediction in the full sample, as well as separately in the subsample with limited predicted inframarginal behavior, i.e., the subsample who would not be predicted to hit their step target much in the monitoring group based on phase-in period data.  We would use that subsample because the prediction about the advantage of threshold contracts for those who are inframarginal holds more strongly when the average level of inframarginal days on which people would meet their target is farther from the threshold. ] 

· There is an open question of whether to pool the two threshold contracts together for this heterogeneity analysis. There is a chance that the second weekly threshold contract (T3) will be so stringent that it will induce very little exercise relative to monitoring, which could negatively impact the power of the heterogeneity analysis. Analogous to the discussion under Hypothesis 1, we will use a data driven approach to assess which treatments to use to maximize the power to test the heterogeneity hypothesis. Thus, we will first test for the main effect of T3 on walking in order to decide whether pooling it with T2 will increase power; if T3 performs too poorly, we will exclude it from the heterogeneity analysis. 	Comment by Ariel Zucker: I’m still uncomfortable with this—would like to run it by someone super experienced..

Secondary hypotheses:
· For Hypotheses 2-5, we will test the secondary hypotheses that incentive design features affect secondary exercise outcomes.

D. Exploratory Analyses

Threshold contract design
· Weekly Threshold 1 (T2) vs. Weekly Threshold 2 (T3): We will explore the relative effectiveness of our two contract threshold levels and how that varies based on baseline characteristics, such as baseline (i.e., phase-in period) walking levels, baseline cross-day heterogeneity in walking, and risk aversion. We will also explore the relative effectiveness by specific time preference measures predicted to influence relative performance.[footnoteRef:3] [3:  Specifically, if people are time-inconsistent over payments, we expect that higher thresholds will work relatively better for those who are more naïve about their own time inconsistency.] 


Walking and Health
As a further test of the impacts of incentives on health, we may pursue an instrumental variables approach, using our incentive treatments to instrument for walking (or payments) in a regression of Hba1c on walking (or payments) among the Monitoring Only group and the Incentive Treatment Groups T1-T5. This is a natural way to allow the for differential health effects among the incentive treatments according to their impact on walking or program costs.

Medium-term Impacts of Incentive Provision 
· Incentives vs. Control. We hypothesize that the pooled impact of incentive treatments T1-T5 will be to increase the exercise outcome which represents the “average of z-scores for 4 self-reported exercise habit questions” relative to the  “pure” control treatment C six months after the end of the 12-week program. 
· Secondary Hypotheses: We will also test whether incentive provision increase Hba1c and the secondary health outcomes relative to a “pure” control six months after the end of the 12-week program.
· In order to test these hypotheses, we will conduct a second round of Endline surveys six months after the end of the 12-week program. If we have sufficient budget, we will also leave pedometers with a subset of the sample after the 12-week program is over to allow us to also look at the effect on steps walked; if we ultimately have the budget to do this for a sufficient subset of the sample, we will use the average steps walked as measured on the pedometers as a second primary outcome.


IV. Benchmarking Effect Sizes
There are a couple of treatments that we have included not to test hypotheses but rather to help benchmark our other effects. Specifically, to benchmark the effect size of incentives (relative to control or monitoring) on both health and walking (hypotheses from Section IIIB), we have included a text message or “SMS” treatment. To benchmark the effect size of our incentive sub-treatments on walking (hypotheses from Section IIIC), we have included a low payment level treatment (T6).

Impacts of SMS Information
· Analysis 1: SMS information vs. no additional information. A second impact benchmark will compare the outcomes for those participants who received informational SMS messages about diabetes to those who did not.
· Impacts on exercise outcomes involving step counts will compare participants drawn from T1-T6 and M, for whom we have step data, who did and did not receive SMS messages.
· Impacts on other outcomes will compare participants drawn from T1-T6, M, and C.

Impacts of Incentive Design – Payment Level
· Analysis 2: 10 INR vs. 20 INR incentive per day target met. As a benchmark for the impact of our other design features (payment frequency and separability), we will use the impact of decreasing the reward for reaching the daily step target by 10 INR. We will compare the primary and secondary exercise outcomes in groups T1 and T6.
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