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B.	Statistical Methods

1. Respondent Universe and Sampling Methods

The Outcomes Study consists of a probability sample involving a longitudinal survey of approximately 6,000 youth and a supplemental sample of 1,500 youth, assessed at baseline and five follow-up waves to evaluate The Real Cost health education campaign. This longitudinal design allows us to calculate baseline-to-follow-up changes in campaign-targeted outcomes for each study participant. We hypothesize that if the campaign is effective, the baseline-to-follow-up changes in outcomes should be larger among individuals who report greater exposure to the campaign (i.e., dose-response effects). Eligible youth are aged 11 to 20 at baseline will be 14 to 24 by the end of data collection, including respondents recruited at subsequent follow-up waves. For the Outcomes Study, age is the only screening criterion. The survey is being conducted by RTI International (RTI).

The main data collection of the Outcomes Study will survey approximately 6,000 youth ages 11-17 at baseline. We will recruit a replenishment sample of approximately 2,160 youth ages 11-20 at follow-up 2 and 4 resulting in a total of 6,000 completed surveys at follow-up 2 and follow-up 4 (main data collection + replenishment sample). Additionally, at baseline, we will recruit a supplemental sample of approximately 1,500 youth ages 14-20 who identify as LGBTQ+ or have a mental health disorder.  
The main data collection and replenishment sample of the Outcomes Study will be recruited from a stratified random sample of addresses selected from RTI’s national Address-Based sampling (ABS) frame. Our ABS frame is maintained in-house and based on the U.S. Postal Service’s Computerized Delivery Sequence (CDS) file, of which we receive monthly updates, so it is as up to date as possible. Prior to selecting the address sample, the national frame will be stratified by both an address’ predicted probability of having youth ages 11-17 and an address’ probability of response. Sample will be allocated to these strata to balance data collection costs and statistical precision.
The supplemental sample will be a convenience sample recruited online through social media. We will place advertisements on social media websites. Respondents who click on the ads will be directed to the screening instrument and then to the main assent or consent form if they qualify for the study. Eligible youth will be aged 14 to 20 and identify as LGBTQ+ and/or have a mental health disorder.     
[bookmark: _Toc361824173]Exhibit 1. 	Addresses and the Associated Assumptions to Yield the Needed Number of Completes
	Activity
	National Sample
(All Youth)

	Selected addresses
	330,000

	Occupied housing units
	316,800 (96%)

	Screened households
	66,000 (20% of selected addresses)

	Households with eligible youth
	16,500 (25%)

	Eligible youth responses (Baseline completes)
	6,000 (36%)

	Wave 2 (1st follow-up) completes
	4,800 (80%)

	Wave 3 (2nd follow-up) total completes
	6,000 (3,840 + 2,160)

	   Wave 3 (2nd follow-up) completes
	3,840 (80% of W2)

	   Wave 3 (2nd follow-up) replenishment addresses
	145,000

	   Wave 3 (2nd follow-up) replenishment screened households
	72,500 (50%)

	   Wave 3 (2nd follow-up) replenishment completes
	2,160 (3%)

	Wave 4 (3rd follow-up) completes
	4,800 (80%)

	Wave 5 (4th follow-up) total completes 
	6,000 (3,840 + 2,160) 

	   Wave 5 (4th follow-up) completes 
	3,840 (80% of W4) 

	   Wave 5 (4th follow-up) replenishment addresses 
	145,000 

	   Wave 5 (4th follow-up) replenishment screened households 
	72,500 (50%) 

	   Wave 5 (4th follow-up) replenishment completes 
	2,160 (3%) 

	Wave 6 (5th follow-up) total completes 
	4,800 (80%)

	Baseline Supplemental Convenience Sample
	

	   Baseline supplemental screened respondents
	5,000

	   Baseline supplemental completes
	1,500 (30%)


2. Procedures for the Collection of Information
Outcomes Study – Baseline Data Collection
At baseline, RTI will mail recruitment and screening materials to approximately 330,000 households. We expect to receive approximately 200,000 completed screeners and identify 4,000 eligible households with 6,000 eligible youth who will complete a baseline survey. The recruitment and study materials will consist of a sealed invitation letter and two sealed postcards with login credentials that will be used to invite an adult in the household to access the study web page to learn more about the study and complete an online screener. An adult household member will complete the online screener, which will determine eligibility. RTI received a waiver of parental permission for youth ages 14 to 17 (or 14 to 18 in Alabama and Nebraska in accordance with state law) from Advarra IRB. Youth ages 14 to 17 will be routed to the youth assent screen directly. After parental permission and youth assent is obtained, RTI will invite youth to participate in the study by routing them to the baseline survey. Households will be assigned login credentials which will be sent to them through an invitation postcard or invitation letter. Following parental permission, parents and selected youth will be emailed links and credentials for youth to complete the survey, which youth can also use to log back in to complete the online survey or start the survey if they were not available at the time of screening (Attachment 23). The survey will be hosted on RTI’s secure servers using Blaise. Data are encrypted using https protocols and stored on secure Structured Query Language (SQL) databases.

In addition to the main data collection for the Outcomes Study, RTI will recruit an additional 1,500 participants ages 14 to 20 through social media (e.g., Facebook, Instagram) to complete the online self-administered survey. RTI has received a waiver of parental permission for participants 14 to 17. Participants who click on the social media ads will be directed to a screener to determine eligibility. If eligible, they will be routed to the assent or consent form and then to the baseline survey hosted on Qualtrics’ secured servers. Screener data and survey data will be stored separately on Qualtrics servers and encrypted at rest. RTI will use a Secure Sockets Layer (SSL) connection to download data from Qualtrics servers to RTI servers. The final study sample at baseline, combining the main and supplemental data collections, is approximately 7,500. RTI will administer the online surveys with subpopulations shown to be at higher risk of initiating use of cigarettes and electronic nicotine delivery systems (ENDS) products, such as youth who identify as LGBTQ+ and youth who have a mental health disorder.  

Along with the extensive and increasing body of literature showing tobacco use disparities among LGBTQ+ populations, the White House issued the Executive Order on Advancing Equality for Lesbian, Gay, Bisexual, Transgender, Queer, and Intersex Individuals which includes obligations for federal agencies to collect SOGI data. The order states that, “advancing equity and full inclusion for LGBTQI+ individuals requires that the Federal Government use evidence and data to measure and address the disparities that LGBTQI+ individuals, families, and households face.” It also states that federal agencies must “describe disparities faced by LGBTQI+ individuals that could be better understood through Federal statistics and data collection” (White House, 2022).

Along with requirements to collect SOGI data from the highest levels of the federal government, LGBTQ+ community advocacy organizations are not discouraging the collection of SOGI data from youth and routinely conduct surveys on the health of LGBTQ+ youth. These organizations rely on data to be able to serve, support, and advocate for LGBTQ+ populations. Two such surveys include The Human Rights Campaign LGBTQ+ youth report (The Human Rights Campaign Foundation, 2018) and The Trevor Project National Survey on LGBTQ Youth Mental Health (The Trevor Project, 2020). From these and other data collection efforts, researchers and advocates for LGBTQ+ advocates are using data to gain important insights into the disparities that these youth experience and identify opportunities to address these disparities.  To remain in line with community advocacy organizations, the federal government must not erase LGBTQ+ youth from federal data collections.

Outcomes Study – Follow-up Data Collection
All respondents who complete the baseline survey will be invited to participate in each of five follow-up surveys, which will occur approximately every six months over a four-year period. As the cohort will be aging over the study period, the data collected throughout the study will reflect information from youth ages 11 to 24. 

We estimate that we will lose approximately 20% of respondents at each wave of data collection. Therefore, at follow-up 2 and 4, we will replenish the sample by sending additional “baseline” screeners to new households. We will mail recruitment and study materials to an additional 145,000 households and estimate that we’ll receive 72,500 completed screeners. For eligible households, we will ask the parent/guardian to list all eligible youth in their households that can be selected for participation in the study, a process called rostering. Replenishing the sample will allow us to obtain 6,000 youth respondents at FU2 and FU4 (3,840 from the original main sample, and 2,160 from the replenishment sample) and maintain a minimum study sample of 4,800 respondents at all study waves. Additionally, we will have a convenience sample of 1,500 youth at baseline. We estimate that we will lose approximately 20% of the baseline supplemental sample at each follow-up wave, resulting in 1,200 participants at follow-up 1, 960 at follow-up 2, 768 at follow-up 3, 614 at follow-up 4, and 492 at follow-up 5.  

The youth surveys will include the same set of items at baseline and follow-up with the exception of items that will be revised to reflect changes in campaign messaging over time. The youth survey instrument includes measures of demographics; tobacco use behavior; intentions to use tobacco; media use and awareness; environmental questions; measures of awareness of and exposure to the campaign materials, and outcome constructs. Outcome constructs include beliefs targeted by messages, the impact of the campaign on psychosocial predictors and precursors of tobacco use behavior, health and addiction risk perceptions, perceived loss of control or threat to freedom expected from tobacco use, anticipated guilt, shame, and regret from tobacco use, tobacco use susceptibility, intention or willingness to use tobacco, and intention to quit and/or reduce daily consumption.

Additionally, the youth survey instrument will include items that measure self-reported exposure to other tobacco use prevention media campaigns. Data from these items, along with demographic and other confounding influences will be included in regression models as controls to help isolate the campaign effect, similar to published analyses evaluating previous cohorts of The Real Cost and other longitudinal media studies (Duke, et al., 2018; Duke, et al., 2019; Farrelly, et al., 2009; Farrelly, et al., 2017; MacMonegle, et al., 2022). 

The attachments are provided in both English and Spanish. We will not be recruiting separate English-speaking and Spanish-speaking samples for this study. We are simply providing Spanish-language consent/assent forms and surveys for participants who prefer to complete them over the English-language versions. Regardless of what language the respondents complete the consent/assent and surveys in, the estimated burden hours are identical.

Power
We determined the effect sizes for two different research questions:

1. Is there a relationship between amount of exposure of campaign advertising and average score on outcome constructs?
2. Is the effect of awareness of advertising on perceived severity moderated by the data collection period?  (i.e., is there a data collection wave by treatment interaction)?

To determine the effect sizes, we simulated data that had the structure and effective sample size of the proposed design. We used data from the evaluation of The Real Cost campaign, Cohort 2 to estimate patterns of treatment effects and correlations within primary sampling units and across individuals. 

Analysis 1. The proposed study has 80% power to detect a relationship between awareness of advertising and perceived severity if the effect size is 0.12; this is considered a small effect size. Exhibit 2 displays the relationship between perceived severity we can detect given the level of advertising awareness using mean values. The population standard deviations with each level of awareness are 1. Adding a constant to each value will not affect the power.

Exhibit 2.	Mean value of perceived severity given the level of advertising awareness.  
	
	Awareness of advertising

	
	0
	1
	2
	3
	4

	Perceived severity
	2.938
	2.969
	3.000
	3.031
	3.062


 
Analysis 2. Simulation approach
The proposed study has 80% power to detect an interaction between awareness of advertising and data collection wave in a model that predicts perceived severity when the coefficient of the interaction is 0.03 and the population standard deviation of the outcome (perceived severity) is 1. The following formula describes the relationship that has 80% power:

Perceived severity = 3 + 0.03 * wave * awareness + N (0,1)

where N (0,1) is a random variable from a standard normal distribution. Adding a constant to this equation will not affect the power. Exhibit 3 displays the relationship between perceived severity given the level of advertising awareness we can detect with 80% power. 

Exhibit 3.	The mean value of perceived severity of metals based on the value of awareness and wave
	Mean perceived severity

	Wave
	Awareness of advertising

	
	0
	1
	2
	3
	4

	Baseline
	3.00
	3.00
	3.00
	3.00
	3.00

	Follow-up 1
	3.00
	3.03
	3.06
	3.09
	3.12

	Follow-up 2
	3.00
	3.06
	3.12
	3.18
	3.25

	Follow-up 3
	3.00
	3.09
	3.18
	3.28
	3.37

	Follow-up 4
	3.00
	3.12
	3.22
	3.37
	3.49

	Follow-up 5
	3.00
	3.15
	3.28
	3.46
	3.61



Data Suppression Techniques

An additional approach to secure sensitive data will be to employ data suppression techniques to protect any PII data from survey respondents in the evaluation. Data suppression is a readily applied technique where estimates are not reported if they could result in disclosure of a participant’s identity or are deemed to be unstable (i.e., low precision). 

Based on well-established guidelines followed by the Center for Tobacco Products (CTP) Office of Science (OS) guidelines, as well as the National Center for Health Statistics (NCHS), data suppression will be used if any of the following conditions are met: (1) The coefficient of variation of the proportion or estimate is > 30% and/or (2) n < 50, where n is the unweighted sample size in the denominator of the estimated proportion or the denominator used for calculating the estimate.  

To further reduce disclosure, we will follow further established guidance from CTP/OS: 
· Each estimate (or table cell) must be generated based on a numerator of 3. This includes means, total, numerators of proportions, all table cell counts, and marginal counts. If an estimate is based on a numerator of 1 or 2, it will be combined with another category. 
· We will work to ensure table differencing (i.e., calculating the sample size of a small cell from cells of another related table) does not occur by using consistent categories across tables. 
· Continuous/ordered variables will be presented so that extreme values pertaining to an individual are not evident.
3. Methods to Maximize Response Rates and Deal with Nonresponse
The ability to recruit potential respondents for the baseline survey and maintain their participation across all survey waves will be important to the success of this study. 

At baseline and each wave of follow-up data collection, youth respondents who participate in the main data collection will be offered a $30 incentive to complete the survey during an early release period that will run for approximately three weeks. Subsequently, youth respondents will be offered a $25 incentive to complete the survey after the early release period. For the supplemental baseline data collection, youth will receive a $25 incentive. Youth in the supplemental baseline data collection will participate in the main data collection at follow-up and will receive a $30 incentive (or $25 incentive if completed after 3 weeks of the start of the data collection wave). Studies suggest that this incentive approach can increase response rates and reduce costs and nonresponse. In addition, the study will use procedures designed to maximize respondent participation. For example, e-mail reminders and text messages will be sent to encourage participants to complete the survey. We will direct respondents to a website that may be updated at each wave to show progress and encourage engagement.

For longitudinal analyses, the sample is limited to those who have completed each wave. Probability weights are generated for the longitudinal sample as well as for the full sample in each wave and are calibrated to help mitigate non-response bias. Methods such as data imputation may also be used to maximize the data and address nonresponse bias.
4. Test of Procedures or Methods to be Undertaken
Prior to launching the baseline or follow up surveys, we may field a nine-case usability test of the screening procedure and instrument. This usability testing will provide the study team with feedback from respondents who are similar to the target sample and help us understand if the procedure needs to be adjusted to improve response rates for screening. We may add instructions to the screener or adjust how documents are presented on the web based on this feedback. 

Additionally, with a separate sample, we will field a nine-case cognitive interview pre-test of selected items from the survey instrument, with the exception of a few additional prompting questions, to assess overall clarity of instrument questions and respondents’ opinions on aspects of the survey that are unclear. The purpose of the cognitive interviews is to identify areas of the survey that are either unclear or difficult to understand. 

In addition to usability testing and cognitive interviews, RTI staff will conduct rigorous internal testing of the online screener and survey instrument prior to fielding at baseline. Evaluators will review the online test version of the instrument used to verify that instrument skip patterns function properly, multimedia included in the survey is functioning properly, and all survey questions are worded correctly and in accordance with the instrument approved by OMB. We will review diagnostic data on average time of survey completion, survey completion patterns (e.g., are there any concentrations of missing data?), and other aspects related to the proper function of the survey. 

Finally, minor revisions to the survey may be necessary given the media development process and possibility of changes in campaign implementation. We may remove a small number of items or response options from the survey if we find they are no longer relevant at the time of data collection. For example, items pertaining to a particular ad that is no longer on air may be removed. Other examples include if a particular tobacco product is no longer on the market or if a particular type of streaming service is no longer available; these items would be removed from the survey as they are no longer relevant. However, every effort will be made to minimize changes to the survey.
5. Individuals Consulted on Statistical Aspects and Individuals Collecting and/or Analyzing Data
The following individuals inside the agency have been consulted on the design and statistical aspects of this information collection as well as plans for data analysis:

Debra Mekos
Social Scientist
[bookmark: _Hlk13735736][bookmark: _Hlk13735686]Office of Health Communication & Education
Center for Tobacco Products
Food and Drug Administration
10903 New Hampshire Ave
Silver Spring, MD 20993
Phone: 301-796-8754
E-mail: Debra.Mekos@fda.hhs.gov


Lindsay Pitzer
Senior Scientist
Office of Health Communication & Education
Center for Tobacco Products
Food and Drug Administration
10903 New Hampshire Avenue
Silver Spring, MD 20993
Phone:240-620-9526
E-mail:	 lindsay.pitzer@fda.hhs.gov

Hibist Astatke 
Social Scientist
Office of Health Communication & Education
Center for Tobacco Products
Food and Drug Administration
10903 New Hampshire Ave
Silver Spring, MD 20993
Phone: 301-796-1038
E-mail: Hibist.Astatke@fda.hhs.gov

The following individuals outside the agency have been consulted on the survey development, statistical aspects of the design, plans for data analysis, and will conduct data collection and analysis:

Anna MacMonegle
Public Health Manager
RTI International
3040 E. Cornwallis Road
Research Triangle Park, NC 27709
Phone: 919-990-8427
E-mail: amacmonegle@rti.org

Nathaniel Taylor
Public Health Program Manager
RTI International
3040 E. Cornwallis Road
Research Triangle Park, NC 27709
Phone: 919-316-3523
Email: ntaylor@rti.org

LeTonya Chapman
Research Public Health Analyst
RTI International
3040 E. Cornwallis Road
Research Triangle Park, NC 27709
Tel: 770-407-4928
lchapman@rti.org


James Nonnemaker
Senior Research Economist
RTI International
3040 Cornwallis Road
Research Triangle Park, NC 27709
Phone:	919-541-7064
E-mail:	 jnonnemaker@rti.org

Chris Ellis
Senior Survey Director
RTI International
3040 E. Cornwallis Road
Research Triangle Park, NC 27709
Tel: 919-541-6480
ellis@rti.org 

Patty LeBaron
Survey Methodologist
RTI International
3040 E. Cornwallis Road
Research Triangle Park, NC 27709
Tel: 312-777-5204
plebaron@rti.org

Burton Levine
Senior Research Statistician
RTI International
3040 E. Cornwallis Road
Research Triangle Park, NC 27709
Tel: 919-541-1252
blevine@rti.org
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