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1. What is the main question being asked or hypothesis being tested?

Can a message with and without small ($25) financial incentives increase take-up of COVID-19 boosters?

2. Describe the key dependent variable(s) specifying how they will be measured.

· Vaccine booster take-up at 2 weeks

3. How many and which conditions will participants be assigned to?

There will be three arms. A message arm encouraging COVID-19 booster vaccination, a message arm encouraging COVID-19 booster vaccination and offering a $25 amazon gift card to those who receive a booster within 2 weeks of the message, and a control or “treatment as usual” arm that receives no message. The study sample includes all adult patients empaneled at Contra Costa Regional Medical Center (CCRMC) who meet the following conditions: 

1. Age: 18 and above
2. Vaccination status: at least one COVID-19 vaccination (primary series or monovalent booster) but no vaccination dose within the past 2-months.[footnoteRef:1]  [1:  Based on CDC recommendation as of December 6, 2022, which states that “people ages 5 years and older receive one updated (bivalent) booster if it has been at least 2 months since their last COVID-19 vaccine dose, whether that was: - Their final primary series dose, or An original (monovalent) booster. People who have gotten more than one original (monovalent) booster are also recommended to get an updated (bivalent) booster. https://www.cdc.gov/coronavirus/2019-ncov/vaccines/stay-up-to-date.html ] 

3. Active phone number or email
4. Do not have “Do not contact” flag

The number of patients who meet this requirement is expected to be approximately 57,000.

Randomization will be stratified on message modality: SMS or email.
 Figure. Randomization Design 












4. What are your main analyses?

Our main analysis will use deidentified data provided by CCHS to estimate the following equation:



where  is an indicator for whether a respondent had a vaccination booster for COVID-19 in the 2 weeks after the intervention,  is an indicator for whether the individual was sent a message with a financial incentive and  is an indicator for whether the individual received only a message. To raise statistical power, we will include [image: ], a vector of predetermined characteristics such as age, race, gender and so on. 

Our main hypothesis is that a message with a $25 financial incentive will increase booster rates relative control,  We further hypothesize that the financial incentive will increase booster rates relative to the message only arm, .

5. Any secondary analysis?

We will also study heterogeneous treatment effects by race, gender, age, insurance type, message modality (SMS or email) and, timing of original COVID-19 vaccination. 

6. Sample size and power
The table below shows the minimum detectable effects (MDE) for an arm vs. arm comparison (i.e., financial incentive vs. control and financial incentive vs. message) based on assumptions of 80% power and 2.5% alpha. We use 2.5% alpha to adjust for the two comparisons from our main hypotheses. We show the MDE for the unadjusted mean comparisons assuming a control group booster rate of 2% and then 4% based on data from the health system showing weekly booster vaccination rates of about 1%.  

	Power Calculation: Vaccination take-up

	Intervention
	N: treatment vs. control 
	Base Vax rate
(2-weeks)

	MDE

	Arm vs. Arm: base
	19,000 vs. 19,000
	2%
	0.47 percentage points (pp.)

	
	19,000 vs.19,000
	4%
	0.64 p.p.



We will be able to detect a change in booster vaccinations of 0.47 percentage points with a control group booster vaccination rate of 2% over a 2-week period and 0.64 percentage points with a control group booster vaccination rate of 4%. Adding controls to the regression will further reduce the MDE. 
To benchmark these numbers, we note that Bronchetti et al. (2015) finds increases in flu shot-take-up among college students of about 11 percentage points with a $30 incentive. Among students who had a $20 co-pay and thus an effective incentive of $10, incentives increased take-up by 7.8 percentage points. Alsan et al. (2019) finds increases in flu shot take-up among African American men, a vaccine hesitant group, of about 22 percentage points for a $5 or $10 incentive, although those incentives were paid immediately and shots were provided on site.
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Arm 2: Financial Incentive + message (n=19,000)
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