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Considerations for TPP Evaluations with Multiple 
Follow-Up Assessments 
Technical Appendix 
This appendix includes the following sections: 

A. Model specification details and data structures across analytic approaches

B. Note on linear growth models

A. Model specification and data structure

The brief’s discussions about decisions made in estimating impacts across time points will guide the user 
in choosing the appropriate regression model specification. This specification, in turn, will determine how 
to organize the data to fit the model (either in wide format, wherein data are organized with one row per 
individual, or in long format, wherein data are organized with one row per assessment per individual. Data 
structures are discussed in detail later in this section).  

Model specification 

For the purposes of this discussion, assume a researcher plans to account for within-person correlation in 
any longitudinal models (the fourth decision) through cluster-robust standard errors; at the end of this 
section, we discuss how the model changes when the researcher includes random effects. 

In describing the model specification, we will use the following notation: 

i: indexes the individual 

t: indexes time 

yi, yit: the outcome for individual i, at time t 

yi0: the baseline measure of the outcome for ANCOVA models 

In DID, the baseline measure is indicated by yi0 

Xi: baseline covariates for individual i 

Ti: treatment indicator for individual i 

timet: the continuous measurement of time corresponding to index t 

postt: indicator that time t corresponds to a follow-up time point 

Decisions 1–3 determine the model specification as follows: 

• Decision 1 determines whether the model is a DID or ANCOVA model.

1. DID models use the observed measures at both baseline and follow-up (𝑦𝑦𝑖𝑖𝑖𝑖) as the outcome.
Interactions with 𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑖𝑖 distinguish baseline from follow-up.
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2. ANCOVA models use follow-up measurements (𝑦𝑦𝑖𝑖𝑖𝑖) as the outcome and include the baseline 
measure (𝑦𝑦𝑖𝑖0) as a predictor 

• Depending on the choice of model type described in Decision 1 (DID or ANCOVA), Decisions 2 and 3 
suggest three potential model specifications: 

1. When modeling follow-up outcomes separately (Decision 2), Decision 3 (treating time as continuous 
or discrete) does not apply. In this case, the ANCOVA models (under Decision 1) are not longitudinal; 
they include only one time point per individual as an outcome. Thus, time does not play a role in 
these models, and a single treatment effect (represented by 𝜃𝜃) is estimated. If under Decision 1 the 
DID approach is selected, again Decision 3 does not apply, as the metric of time does not play a role 
in the estimation. The separate analysis of each outcome under a DID approach means each model 
will depend on two observations (a given follow-up period and the baseline); the treatment-by-post 
period interaction effect (also represented by 𝜃𝜃) is the target estimand. 

2. For longitudinal models that treat time as a discrete variable under Decision 3, we estimate a different 
time effect (represented by 𝛿𝛿𝑖𝑖) and treatment effect (represented by 𝜃𝜃𝑖𝑖) for each follow-up time. 

3. For longitudinal models that treat time as continuous in a linear growth curve, we estimate a linear 
outcome trend in the control group (represented by 𝜁𝜁) and a separate linear treatment effect 
(represented by 𝜃𝜃). Researchers and evaluators can estimate such a model and use 𝜃𝜃 as the 
estimate of program effectiveness as a simple method to use their longitudinal data. Although this 
analytic approach will yield two different trend lines representing the treatment and control groups, 𝜃𝜃 
does not indicate when the difference in treatment and control group means occurred. Therefore, 
researchers should not interpret it as a test of program effectiveness. In fact, it can be misleading, 
suggesting there is a treatment effect when impacts are small (and potentially in the wrong direction), 
during the post-intervention assessment period of interest. See section B for a graphical illustration of 
this. 

Table A.1 lists the resulting model specifications, with additional detail on how to structure the data for a 
given model type (more detail on this in the next section). 

Table A.1. Model specification and data structure implied by Decisions 1, 2, and 3 
Decision 
1 Decision 2 Decision 3 Model specification 

Data structure 

DID Separate n.a. 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝛾𝛾𝑇𝑇𝑖𝑖 + 𝛿𝛿𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑖𝑖 + 𝜃𝜃𝑇𝑇𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖 Long 

DID Longitudinal Discrete 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝛾𝛾𝑇𝑇𝑖𝑖 + 𝛿𝛿𝑖𝑖 + 𝜃𝜃𝑖𝑖𝑇𝑇𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖 Long 

DID Longitudinal Linear growth 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝛾𝛾𝑇𝑇𝑖𝑖 + 𝛿𝛿𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑖𝑖 + 𝜁𝜁𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑖𝑖 × 𝑡𝑡𝑡𝑡𝑡𝑡𝑒𝑒𝑖𝑖 +
𝜉𝜉𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑖𝑖 × 𝑇𝑇𝑖𝑖 + 𝜃𝜃𝑇𝑇𝑖𝑖 × 𝑡𝑡𝑡𝑡𝑡𝑡𝑒𝑒𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖  

Long 

ANCOVA Separate n.a. 𝑦𝑦𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝜉𝜉𝑦𝑦𝑖𝑖0 + 𝜃𝜃𝑇𝑇𝑖𝑖 + 𝜖𝜖𝑖𝑖 Wide 

ANCOVA Longitudinal Discrete 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝜉𝜉𝑦𝑦𝑖𝑖0 + 𝛿𝛿𝑖𝑖 + 𝜃𝜃𝑖𝑖𝑇𝑇𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖 Long, but with 
baseline measure as 
a column, not a row 
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Decision 
1 Decision 2 Decision 3 Model specification 

Data structure 

ANCOVA Longitudinal Linear growth 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝜉𝜉𝑦𝑦𝑖𝑖0 + 𝜁𝜁𝑡𝑡𝑡𝑡𝑡𝑡𝑒𝑒𝑖𝑖 + 𝛾𝛾𝑇𝑇𝑖𝑖 + 𝜃𝜃𝑇𝑇𝑖𝑖 × 𝑡𝑡𝑡𝑡𝑡𝑡𝑒𝑒𝑖𝑖
+ 𝜖𝜖𝑖𝑖𝑖𝑖 

Long, but with 
baseline measure as 
a column, not a row 

n.a. = not applicable. 

Including random effects changes the model specification slightly by replacing the 𝜖𝜖𝑖𝑖𝑖𝑖 terms in any of the 
longitudinal models of Table A.1 with a new error specification, 𝑢𝑢𝑖𝑖 + 𝑒𝑒𝑖𝑖𝑖𝑖. In this specification, the terms 𝑢𝑢𝑖𝑖 
are individual-level random effects, assumed to come from one distribution (usually normally distributed), 
and the terms 𝑒𝑒𝑖𝑖𝑖𝑖 are residuals that come from a separate normal distribution. As a reminder, random 
effects apply only to longitudinal models that have multiple observations per individual. 

Data structure 

Different model specifications require different ways to organize the data. The primary determinants of the 
necessary data structure are whether the model is a DID model (which determines whether to show the 
baseline measure of the outcome as a separate observation in the data set or as an extra variable in 
each observation), and whether follow-up measures are modeled separately or in a single longitudinal 
analysis. 

To illustrate, consider a research study that assesses the impact of an intervention aimed at reducing the 
number of episodes of risky sex. To do this, researchers ask participants to report the number of 
episodes of risky sex they have had in the prior 30 days at three separate three time points—once pre-
intervention (baseline_score), once six months post-intervention (post1_score), and once 12 months 
post-intervention (post2_score). The researcher also records the baseline age of the participant (bl_age), 
and whether the participant received the intervention (treatment). Table A.2 gives an example of a data 
set that organizes these data with one row per individual, and one column for all recorded data. The table 
uses “.” to designate missing values. 

Table A.2. Example data in wide format 

A wide format signifies data sets containing longitudinal data organized with one row per individual. In this 
format, it is easy to see there are five study participants and three follow-up measurements, some of 
which are missing. 

This wide data structure is most appropriate to fit cross-sectional models, which contain one observation 
per individual. The model we have discussed that is cross-sectional includes an ANCOVA model that 

Id bl_age treatment baseline_score post1_score post2_score 
1 15 1 2 2 2 

2 17 1 3 2 . 

3 16 1 3 3 2 

4 18 0 4 3 4 

5 19 0 3 3 . 



 

HHS Office of Population Affairs 
Web: opa.hhs.gov | Email: opa@hhs.gov | Twitter: @HHSPopAffairs | YouTube: HHSOfficeofPopulationAffairs  | 4 | 

assesses each follow-up time separately. 

A message about missing data. In the absence of data imputation, most statistical packages use listwise 
deletion to handle missing data on outcomes and covariates in a given observation. As a result, researchers 
conduct analyses on the subset of individuals with complete data on both baseline and follow-up outcome 
assessments, and on any covariates included in the models. Therefore, in the example study data in Table A.2, 
the analytic sample used in Follow-Up 1 would contain a larger set of individuals than the sample used in Follow-
Up 2. 

Longitudinal models typically require data to be in long format, with one row for every outcome 
assessment as an observation in the model, rather than having a separate observation for every 
individual. In the working example, each individual in the transformed long format data set would have 
three observations: one representing the baseline outcome score, one representing the six-month follow-
up assessment score, and one representing the 12-month follow-up assessment score. In this case, a 
variable called “time” will index the different assessment points, and the value of the measurement at the 
corresponding visit will serve as the outcome score. The participant identifier, baseline covariates, and 
baseline measurement will all appear in separate columns; these columns will have the same value for all 
observations of a given individual. In addition, to simplify discrete time analyses under Decision 3, we 
present the continuous time variable as a baseline indicator (bl_i) and two follow-up indicators (post1_i 
and post2_i).  

Table A.3 organizes the same example data in long format.1 

Table A.3. Example data in long format 
id bl_age treatment visit time bl_i post1_i post2_i outcome 

1 15 1 0 0 1 0 0 2 
1 15 1 1 6 0 1 0 2 
1 15 1 2 12 0 0 1 2 
2 17 1 0 0 1 0 0 3 
2 17 1 1 6 0 1 0 2 
2 17 1 2 12 0 0 1 . 
3 16 1 0 0 1 0 0 3 
3 16 1 1 6 0 1 0 3 
3 16 1 2 12 0 0 1 2 
4 18 0 0 0 1 0 0 4 
4 18 0 1 6 0 1 0 3 
4 18 0 2 12 0 0 1 4 
5 19 0 0 0 1 0 0 3 
5 19 0 1 6 0 1 0 3 
5 19 0 2 12 0 0 1 . 

 

1 Standard statistical packages, such as STATA, SAS and R have procedures to quickly convert data files from wide 
to long (and vice versa). 

Note: In longitudinal analyses that use an ANCOVA approach in Decision 1, the baseline assessment will appear 
as a column of data, analogous to “bl_age”, rather than as a separate row for each individual; this helps 
differentiate the long data structure with baseline as a column, not a row, as presented in Table A.1. 
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Additional notes on model fitting 

The exact syntax to fit regression models will depend on the software being used. However, we do make 
two additional notes related to model fitting and estimation: 

1. Indices for time: The specifications for longitudinal models that treat time as discrete include some 
parameters indexed by time, such as 𝛿𝛿𝑖𝑖 and 𝜃𝜃𝑖𝑖. This means there is one value of each parameter for 
every time point. The easiest approach to fitting models with these terms will depend on the software 
used for model fitting. However, a solution that is relatively transportable across software packages is 
to create indicator or dummy variables for each time point, and directly include these predictors in the 
model. More specifically, we note that we can express 𝛿𝛿𝑖𝑖 and 𝜃𝜃𝑖𝑖𝑇𝑇𝑖𝑖 as follows: 

– 𝛿𝛿𝑖𝑖 = ∑ 𝐼𝐼{𝑖𝑖=𝑠𝑠}𝑠𝑠 𝛿𝛿𝑠𝑠 

– 𝜃𝜃𝑖𝑖𝑇𝑇𝑖𝑖 = ∑ 𝐼𝐼{𝑖𝑖=𝑠𝑠}𝜃𝜃𝑠𝑠𝑇𝑇𝑖𝑖𝑠𝑠  

where 𝐼𝐼{𝑖𝑖=𝑠𝑠} has the value of 1 for observations that have 𝑡𝑡 = 𝑝𝑝, and 0 otherwise. For example, in the 

situation described in Table A.3, if a researcher wants to fit a longitudinal DID model with discrete 
time, they can first create variables bl_i, post1_i, and post2_i that have the value 1 for 
observations at the corresponding time and 0 for all other times. They can then fit the model 
described in Table A.1, replacing 𝛿𝛿𝑖𝑖 with 𝛿𝛿1bl_i+𝛿𝛿2post1_i+𝛿𝛿3post2_i and 𝜃𝜃𝑖𝑖𝑇𝑇𝑖𝑖 with 
𝜃𝜃1bl_i× 𝑇𝑇𝑖𝑖 + 𝛿𝛿2post1_i× 𝑇𝑇𝑖𝑖 + 𝛿𝛿3post2_i× 𝑇𝑇𝑖𝑖. Note further that in this case the term 𝛿𝛿1bl_i will 
drop out of the model, as it is not identifiable due to the intercept. 

2. Estimating point-in-time effects: As mentioned, growth curve models do not directly estimate the 
point-in-time impacts of the intervention. However, we can calculate this as a linear combination of 
the model coefficients. For example, in the ANCOVA model with linear growth, 𝛾𝛾 + 𝜃𝜃 × 𝑡𝑡𝑡𝑡𝑡𝑡𝑒𝑒𝑖𝑖 gives 
the treatment effect at any time 𝑡𝑡. Thus, researchers who want to estimate the treatment effect at six 
months post intervention would want to calculate 𝛾𝛾 + 6 × 𝜃𝜃. This is an important reporting 
consideration for growth models: many audiences (including the TPPER) will expect to see point-in-
time estimates of program effectiveness as a means to document the magnitude of the effect of a 
program at a well-defined time point. 

B. Note on linear growth models 

This section offers a graphical representation of why focusing on the time*treatment interaction (𝜃𝜃, the 
equation below) as the sole estimate of program effectiveness in a linear growth model has the potential 
to yield an incorrect interpretation. 
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As a reminder, we use the following notation when describing model specification: 

i: indexes the individual 

t: indexes time 

yi, yit: the outcome for individual i, at time t 

yi0: the baseline measure of the outcome for ANCOVA models 

 In DID, the baseline measure is indicated by yi0 

Xi: baseline covariates for individual i 

Ti: treatment indicator for individual i 

timet: the continuous measurement of time corresponding to index t 

(A.1) 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝛾𝛾𝑇𝑇𝑖𝑖 + +𝜁𝜁𝑡𝑡𝑡𝑡𝑡𝑡𝑒𝑒𝑖𝑖 + 𝜃𝜃𝑇𝑇𝑖𝑖 × 𝑡𝑡𝑡𝑡𝑡𝑡𝑒𝑒𝑖𝑖 + 𝜖𝜖𝑖𝑖𝑖𝑖 

Although this interaction can show differences in trends (or slopes) between treatment and control 
groups, it can also mask exactly where this difference in outcomes (the true impact estimate) occurs. 

Consider a hypothetical example study that examines the effect of an intervention on sexual initiation 
rates, with survey assessment periods at baseline and 6- and 12-months post program. Assume the 
evaluator conducting this study estimates a simple growth trend model for this study using Equation A.1. 
Under this assumption, in Exhibit A.4, the green line represents the linear trend for the treatment group 
and the red line represents the trend of the control group. Looking only at this subset of the graph, we 
could infer the program attenuates initiation at both follow-up points, and the magnitude of the impact 
increases over time. Therefore, θ seems to indicate this program is effective during the intervention 
period at slowing initiation rates over time. 

Exhibit A.4. Illustrative graph 

θ 

6 months post 12 months post 

Consider an alternate presentation in Exhibit A.5, in which we have an identical value for θ as Exhibit A.4. 
The difference in the slopes between the treatment and control groups is exactly the same. In this 
situation, however, the interpretation of program effectiveness is far less clear. Now, it looks like the 
program actually has a small unfavorable impact at six months post, with higher initiation rates among the 
treatment group. Although the control group has overtaken the treatment group in terms of initiation at 12 
months, the magnitude of the impact is smaller than what we saw in Exhibit A.4 at this same time. 
Therefore, although the parameter estimate is identical in these two exhibits, the interpretation of the 
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effect of the program is markedly different. 

The main difference in Exhibit A.4 compared to A.5 is there were underlying baseline differences between 
the treatment and control groups that complicated interpreting the θ term as representing a program 
impact. This illustration aims to highlight why focusing solely on the time*treatment interaction term (θ) 
presents an incomplete and inaccurate story of the effect of the program. 

Exhibit A.5. Illustrative graph 

θ 

6 months post 12 months post 

An important takeaway of this section and its illustrations is to highlight that when fitting a functional form 
for time, it is also important to supplement it with point-in-time impact estimates and to ensure the 
analysis demonstrates the treatment and control groups are equivalent at baseline. 
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		9				Doc		Section A: All PDFs		A7. Review-related content		Passed		Is the document free from review-related content carried over from Office or other editing tools such as comments, track changes, embedded Speaker Notes?		Verification result set by user.

		10		1,2,3,4,5,6,7		Tags		Section A: All PDFs		A8. Logically ordered tags		Passed		Is the order in the tag structure accurate and logical? Do the tags match the order they should be read in?		Verification result set by user.

		11						Section A: All PDFs		A9. Tagged content		Passed				Verification result set by user.

		12						Section A: All PDFs		A12. Paragraph text		Passed				Verification result set by user.

		13						Section A: All PDFs		A13. Resizable text		Passed		Text can be resized and is readable.		

		14				Pages->0		Section B: PDFs containing Color		B1. Color alone		Passed		Page 1 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		15				Pages->1		Section B: PDFs containing Color		B1. Color alone		Passed		Page 2 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		16				Pages->2		Section B: PDFs containing Color		B1. Color alone		Passed		Page 3 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		17				Pages->3		Section B: PDFs containing Color		B1. Color alone		Passed		Page 4 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		18				Pages->4		Section B: PDFs containing Color		B1. Color alone		Passed		Page 5 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		19				Pages->5		Section B: PDFs containing Color		B1. Color alone		Passed		Page 6 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		20				Pages->6		Section B: PDFs containing Color		B1. Color alone		Passed		Page 7 contains color. Please ensure that all information conveyed with color is also available without color.		Verification result set by user.

		21				Doc		Section B: PDFs containing Color		B2. Color contrast		Passed		Does all text (with the exception of logos) have a contrast ratio of 4.5:1 or greater no matter the size?		Verification result set by user.

		22						Section C: PDFs containing Links		C1. Tagged links		Passed		All link annotations are placed along with their textual description in a Link tag.		

		23		1,4		Tags->0->3->0->0->0,Tags->0->5->0->0->0,Tags->0->7->0->0->0,Tags->0->9->0->0->0,Tags->0->11->0->0->2,Tags->0->12->0->0->2,Tags->0->44->1->0->1		Section C: PDFs containing Links		C2. Distinguishable Links		Passed				Verification result set by user.

		24		1		Tags->0->3->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Office of Population Affairs web page" is appropriate for the highlighted element.		Verification result set by user.

		25		1,4		Tags->0->3->0->0->0,Tags->0->5->0->0->0,Tags->0->7->0->0->0,Tags->0->9->0->0->0,Tags->0->11->0->0->2,Tags->0->12->0->0->2,Tags->0->44->1->0->1		Section C: PDFs containing Links		C3. Understandable Links		Passed				Verification result set by user.

		26		1		Tags->0->5->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Email for Office of Population Affairs" is appropriate for the highlighted element.		Verification result set by user.

		27		1		Tags->0->7->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Office of Population Affairs Twitter account" is appropriate for the highlighted element.		Verification result set by user.

		28		1		Tags->0->9->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Office of Population Affairs YouTube account" is appropriate for the highlighted element.		Verification result set by user.

		29		1		Tags->0->11->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "A. Model specification details and data structures across analytic approaches" is appropriate for the highlighted element.		Verification result set by user.

		30		1		Tags->0->12->0->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "B. Note on linear growth models" is appropriate for the highlighted element.		Verification result set by user.

		31		4		Tags->0->44->1->0		Section C: PDFs containing Links		C3. Understandable Links		Passed		Please verify that Alt of "Note 1" is appropriate for the highlighted element.		Verification result set by user.

		32						Section D: PDFs containing Images		D1. Images in Figures		Passed		Paths, XObjects, Form XObjects and Shadings are included in Figures, Formula or Artifacted.		

		33		1		Tags->0->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "Logo: OASH. Office of Population Affairs. Department of Health and Human Services." is appropriate for the highlighted element.		Verification result set by user.

		34		6		Tags->0->66		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A line graph representing two lines extending from the same point on the y-axis at different slopes. The top line is increasing at a steeper slope than the bottom line and the lines only intersect at their origin on the y-axis. The top line is red (representing the control group), and the bottom line is green (representing the treatment group). There are two points labelled on the x-axis, the first label is ‘six months post’ and is presented at about one-third of the way across the x-axis. The second label is ‘twelve months post’ and is presented at about two-thirds of the way across the x-axis. From each of these labels a straight, vertical dotted line extends to the top line presented in the graph. Along this dotted line, a curly bracket is presented to highlight the height of the difference between the position of the top line and bottom line at the point labeled ‘6 months post’ on the x-axis. At this point the red line is above the green line. Similarly, a straight, vertical dotted line and accompanying curly bracket extending from the point labeled ’12 months post’ highlights the height of the differences between the top line and bottom line at this point. At this point the red line is above the green line. The height of the difference at ‘6 months post’ is smaller than the height of difference at ’12 months post’. At about a quarter of the way down the two lines a right parenthesis bracket labeled theta highlights the height of the difference between the two lines. " is appropriate for the highlighted element.		Verification result set by user.

		35		7		Tags->0->70		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "A line graph representing two lines extending from different points on the y-axis at different slopes. The top line is increasing at a steeper slope than the bottom line. One line is red (representing the control group) and one line is green (representing the treatment group). The red line has its origin on the y-axis is below the x-axis and ends above the green line. The green line has its origin on the y-axis is above the x-axis and ends below the red line. There are two points labelled on the x-axis, the first label is ‘six months post’ and is presented at about one-third of the way across the x-axis. The second label is ‘twelve months post’ and is presented at about two-thirds of the way across the x-axis. From each of these labels a straight, vertical dotted line extends to the top line presented in the graph. Along this dotted line, a curly bracket is presented to highlight the height of the difference between the position of the top line and bottom line at the point labeled ‘6 months post’ on the x-axis. At this point the red line is below the green line. Similarly, a straight, vertical dotted line and accompanying curly bracket extending from the point labeled ’12 months post’ highlights the height of the differences between the top line and bottom line at this point. At this point the red line is above the green line. The height of the difference at ‘6 months post’ is smaller than the height of difference at ’12 months post’. The two lines intersect at a point in between the two labels on the x-axis. To the right of this intersection is a right parenthesis bracket labeled theta highlights the height of the difference between the two lines. " is appropriate for the highlighted element.		Verification result set by user.

		36		1,6		Tags->0->20->0,Tags->0->56->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i" is appropriate for the highlighted element.		Verification result set by user.

		37		1,2		Tags->0->20->2,Tags->0->28->0->1->1->1->1->1		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i sub t " is appropriate for the highlighted element.		Verification result set by user.

		38		1,2,6		Tags->0->21->0,Tags->0->28->0->1->1->1->1->3,Tags->0->57->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i super zero" is appropriate for the highlighted element.		Verification result set by user.

		39		1,6		Tags->0->22->1,Tags->0->58->1		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i sub zero" is appropriate for the highlighted element.		Verification result set by user.

		40		1,6		Tags->0->23->0,Tags->0->59->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "X sub i" is appropriate for the highlighted element.		Verification result set by user.

		41		1,6		Tags->0->24->0,Tags->0->60->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "T sub i" is appropriate for the highlighted element.		Verification result set by user.

		42		1,6		Tags->0->25->0,Tags->0->61->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "time sub t" is appropriate for the highlighted element.		Verification result set by user.

		43		1		Tags->0->26->0,Tags->0->28->0->1->1->0->1->3		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "post sub t" is appropriate for the highlighted element.		Verification result set by user.

		44		1,6		Tags->0->28->0->1->1->0->1->1,Tags->0->56->2		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i sub t" is appropriate for the highlighted element.		Verification result set by user.

		45		2,5,6,7		Tags->0->28->1->1->1->0->1->1,Tags->0->28->1->1->1->0->1->3,Tags->0->28->1->1->1->2->1->3,Tags->0->28->1->1->1->2->1->5,Tags->0->28->1->1->1->2->1->7,Tags->0->52->1,Tags->0->64->1,Tags->0->67->1,Tags->0->68->1,Tags->0->68->3		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "theta" is appropriate for the highlighted element.		Verification result set by user.

		46		2,5		Tags->0->28->1->1->1->1->1->1,Tags->0->50->0->1->1,Tags->0->50->0->1->5,Tags->0->50->0->1->10->5		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "delta sub t" is appropriate for the highlighted element.		Verification result set by user.

		47		2,5		Tags->0->28->1->1->1->1->1->3,Tags->0->50->0->1->3		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "theta sub t" is appropriate for the highlighted element.		Verification result set by user.

		48		2		Tags->0->28->1->1->1->2->1->1		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "zeta" is appropriate for the highlighted element.		Verification result set by user.

		49		2		Tags->0->31->1->3->0->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i sub t equals alpha plus beta times X sub i plus gamma times T sub i plus delta times ‘post’ sub t plus theta times T sub i times ‘post’ sub t plus epsilon sub i sub t." is appropriate for the highlighted element.		Verification result set by user.

		50		2		Tags->0->31->2->3->0->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i sub t equals alpha plus beta times X sub i plus gamma times T sub i plus delta sub t plus theta sub t times T sub i times ‘post’ sub t plus epsilon sub i sub t. " is appropriate for the highlighted element.		Verification result set by user.

		51		2		Tags->0->31->3->3->0->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i sub t equals alpha plus beta times X sub i plus gamma times T sub i plus delta times ‘post’ sub t plus zeta times ‘post’ sub t times ‘time’ sub t plus ksi times ‘post’ sub t times T sub i plus theta times T sub i times ‘time’ sub t times ‘post’ sub t plus epsilon sub i sub t. " is appropriate for the highlighted element.		Verification result set by user.

		52		2		Tags->0->31->4->3->0->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i equals alpha plus beta times X sub i plus ksi times y sub i super zero plus theta times T sub i plus epsilon sub i sub t. " is appropriate for the highlighted element.		Verification result set by user.

		53		2		Tags->0->31->5->3->0->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i sub t equals alpha plus beta times X sub i plus ksi times y sub i super zero plus delta sub t plus theta sub t times T sub i plus epsilon sub i sub t. " is appropriate for the highlighted element.		Verification result set by user.

		54		3		Tags->0->31->6->3->0->0		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i sub t equals alpha plus beta times X sub i plus ksi times y sub i super zero plus zeta times ‘time’ sub t plus gamma times T sub i plus theta times T sub i times ‘time’ sub t plus epsilon sub i sub t." is appropriate for the highlighted element.		Verification result set by user.

		55		3		Tags->0->33->1		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "epsilon sub i sub t" is appropriate for the highlighted element.		Verification result set by user.

		56		3		Tags->0->33->3		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "mu sub i plus e sub i sub t" is appropriate for the highlighted element.		Verification result set by user.

		57		3		Tags->0->33->5		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "mu sub i" is appropriate for the highlighted element.		Verification result set by user.

		58		3		Tags->0->33->7		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "e sub i sub t" is appropriate for the highlighted element.		Verification result set by user.

		59		5		Tags->0->50->0->1->7,Tags->0->50->0->1->10->9		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "theta sub t times T sub i" is appropriate for the highlighted element.		Verification result set by user.

		60		5		Tags->0->50->0->1->9->0->1->1		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "delta sub t equals sigma sub s times I sub open curly bracket t equals s closed curly bracket times delta sub s." is appropriate for the highlighted element.		Verification result set by user.

		61		5		Tags->0->50->0->1->9->1->1->1		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "theta sub t times T sub i equals sigma sub s times I sub open curly bracket t equals s closed curly bracket times theta sub s times T sub i. " is appropriate for the highlighted element.		Verification result set by user.

		62		5		Tags->0->50->0->1->10->1		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "I sub open curly bracket t equals s closed curly bracket" is appropriate for the highlighted element.		Verification result set by user.

		63		5		Tags->0->50->0->1->10->3		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "t equals s" is appropriate for the highlighted element.		Verification result set by user.

		64		5		Tags->0->50->0->1->10->7		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "delta sub 1 times bl underscore i plus delta sub 2 times post 1 underscore i plus delta sub 3 times post 2 underscore i." is appropriate for the highlighted element.		Verification result set by user.

		65		5		Tags->0->50->0->1->10->11		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "theta sub 1 times bl underscore i times T sub i plus delta sub 2 times post 1 underscore i times T sub i plus delta sub 3 times post 2 underscore i times T sub i." is appropriate for the highlighted element.		Verification result set by user.

		66		5		Tags->0->50->0->1->10->13		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "delta sub 1 times bl underscore i" is appropriate for the highlighted element.		Verification result set by user.

		67		5		Tags->0->50->1->1->1		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "gamma plus theta times time sub t" is appropriate for the highlighted element.		Verification result set by user.

		68		5		Tags->0->50->1->1->3		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "t." is appropriate for the highlighted element.		Verification result set by user.

		69		5		Tags->0->50->1->1->5		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "gamma plus six time theta" is appropriate for the highlighted element.		Verification result set by user.

		70		6		Tags->0->62->1		Section D: PDFs containing Images		D2. Figures Alternative text		Passed		Please verify that Alt of "y sub i sub t equals alpha plus beta times X sub i plus gamma times T sub i plus zeta times time sub t plus theta times T sub i times time sub t plus epsilon sub i sub t" is appropriate for the highlighted element.		Verification result set by user.

		71						Section D: PDFs containing Images		D3. Decorative Images		Passed		Paths, XObjects, Form XObjects and Shadings are included in Figures, Formula or Artifacted.		

		72		1,6,7		Tags->0->0,Tags->0->66,Tags->0->70		Section D: PDFs containing Images		D4. Complex Images		Passed		Do complex images have an alternate accessible means of understanding?		Verification result set by user.

		73		1,6,7,2,3,4,5		Tags->0->0->0,Tags->0->66->10,Tags->0->66->13,Tags->0->70->10,Tags->0->70->13,Artifacts->2->0,Artifacts->2->0,Artifacts->2->0,Artifacts->2->0,Artifacts->2->0,Artifacts->15->0,Artifacts->2->0,Artifacts->4->0		Section D: PDFs containing Images		D5. Images of text		Passed		Is this image an image of text? Fail if yes, Pass if no.		Verification result set by user.

		74						Section D: PDFs containing Images		D6. Grouped Images		Passed		No Figures with semantic value only if grouped were detected in this document.		

		75						Section E: PDFs containing Tables		E1. Table tags		Passed		All tables in this document are data tables.		

		76		2,3,4		Tags->0->31,Tags->0->38,Tags->0->47		Section E: PDFs containing Tables		E2. Table structure vs. visual layout		Passed		Does the table structure in the tag tree match the visual table layout?		Verification result set by user.

		77		2,3,4		Tags->0->31,Tags->0->38,Tags->0->47		Section E: PDFs containing Tables		E3. Table cells types		Passed		Are all header cells tagged with the TH tag? Are all data cells tagged with the TD tag?		Verification result set by user.

		78						Section E: PDFs containing Tables		E4. Empty header cells		Passed		All table header cells contain content or property set to passed.		

		79		2,3,4		Tags->0->31,Tags->0->38,Tags->0->47		Section E: PDFs containing Tables		E5. Merged Cells		Passed		Please verify that the highlighted Table does not contain any merged cells.		Verification result set by user.

		80						Section E: PDFs containing Tables		E6. Header scope		Passed		All simple tables define scope for THs		

		81						Section F: PDFs containing Lists		F1. List tags		Passed		All List elements passed.		

		82		1,2,5		Tags->0->28,Tags->0->50,Tags->0->28->0->1->1,Tags->0->28->1->1->1,Tags->0->50->0->1->9		Section F: PDFs containing Lists		F2. List items vs. visual layout		Passed		Does the number of items in the tag structure match the number of items in the visual list?		Verification result set by user.

		83		1,2,5		Tags->0->28->0->1->1,Tags->0->28->1->1->1,Tags->0->50->0->1->9		Section F: PDFs containing Lists		F3. Nested lists		Passed		Please confirm that this list does not contain any nested lists		Verification result set by user.

		84						Section G: PDFs containing Headings		G1. Visual Headings in Heading tags		Passed				Verification result set by user.

		85						Section G: PDFs containing Headings		G1. Visual Headings in Heading tags		Passed		All Visual Headings are tagged as Headings.		

		86						Section G: PDFs containing Headings		G2. Heading levels skipping		Passed		All Headings are nested correctly		

		87						Section G: PDFs containing Headings		G3 & G4. Headings mark section of contents		Passed				Verification result set by user.

		88						Section H: PDFs containing Forms		H5. Tab order		Passed		All pages that contain annotations have tabbing order set to follow the logical structure.		

		89						Section I: PDFs containing other common elements		I1. Nonstandard glyphs		Passed		All nonstandard text (glyphs) are tagged in an accessible manner.		

		90						Section I: PDFs containing other common elements		I4. Table of Contents		Passed				Verification result set by user.

		91						Section I: PDFs containing other common elements		I6. References and Notes		Passed		All internal links are tagged within Reference tags		

		92						Section A: All PDFs		A5. Is the document free from content that flashes more than 3 times per second?		Not Applicable		No elements that could cause flicker were detected in this document.		

		93						Section A: All PDFs		A10. Role mapped custom tags		Not Applicable		No Role-maps exist in this document.		

		94						Section E: PDFs containing Tables		E7. Headers/IDs		Not Applicable		No complex tables were detected in this document.		

		95						Section H: PDFs containing Forms		H1. Tagged forms		Not Applicable		No Form Annotations were detected in this document.		

		96						Section H: PDFs containing Forms		H2. Forms tooltips		Not Applicable		No form fields were detected in this document.		

		97						Section H: PDFs containing Forms		H3. Tooltips contain requirements		Not Applicable		No Form Annotations were detected in this document.		

		98						Section H: PDFs containing Forms		H4. Required fields		Not Applicable		No Form Fields were detected in this document.		

		99						Section I: PDFs containing other common elements		I2. OCR text		Not Applicable		No raster-based images were detected in this document.		

		100						Section I: PDFs containing other common elements		I5. TOC links		Not Applicable		No Table of Contents (TOCs) were detected in this document.		

		101		2		Tags->0->28->1->1->1->0->1->4->8		Section A: All PDFs		A11. Text correctly formatted		Skipped		Unable to find estimand in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		102		2,3		Tags->0->31->3->3->0->0,Tags->0->31->4->3->0->0,Tags->0->31->5->3->0->0,Tags->0->31->6->3->0->0		Section A: All PDFs		A11. Text correctly formatted		Skipped		Unable to find ksi in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		103		3		Tags->0->36->0->153		Section A: All PDFs		A11. Text correctly formatted		Skipped		Unable to find pre in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		104		3		Tags->0->36->0->164,Tags->0->38->0->3->0->0->0		Section A: All PDFs		A11. Text correctly formatted		Skipped		Unable to find baseline_score in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		105		3,4		Tags->0->36->0->262,Tags->0->38->0->1->0->0->0,Tags->0->43->0->82,Tags->0->47->0->1->0->0->0		Section A: All PDFs		A11. Text correctly formatted		Skipped		Unable to find bl_age in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		106		4		Tags->0->41->0->54		Section A: All PDFs		A11. Text correctly formatted		Skipped		Unable to find listwise in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		107		4,5		Tags->0->42->0->526,Tags->0->47->0->5->0->0->0,Tags->0->50->0->1->10->4->106		Section A: All PDFs		A11. Text correctly formatted		Skipped		Unable to find bl_i in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		108		5		Tags->0->50->0->1->0->1		Section A: All PDFs		A11. Text correctly formatted		Skipped		Unable to find Indices in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		109		6,7		Tags->0->66,Tags->0->70		Section A: All PDFs		A11. Text correctly formatted		Skipped		Unable to find labelled in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		110		2		Tags->0->28->1->1->1->0->1->4->8		Section I: PDFs containing other common elements		I3. Language for words and phrases		Skipped		Unable to find estimand in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		111		2,3		Tags->0->31->3->3->0->0,Tags->0->31->4->3->0->0,Tags->0->31->5->3->0->0,Tags->0->31->6->3->0->0		Section I: PDFs containing other common elements		I3. Language for words and phrases		Skipped		Unable to find ksi in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		112		3		Tags->0->36->0->153		Section I: PDFs containing other common elements		I3. Language for words and phrases		Skipped		Unable to find pre in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		113		3		Tags->0->36->0->164,Tags->0->38->0->3->0->0->0		Section I: PDFs containing other common elements		I3. Language for words and phrases		Skipped		Unable to find baseline_score in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		114		3,4		Tags->0->36->0->262,Tags->0->38->0->1->0->0->0,Tags->0->43->0->82,Tags->0->47->0->1->0->0->0		Section I: PDFs containing other common elements		I3. Language for words and phrases		Skipped		Unable to find bl_age in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		115		4		Tags->0->41->0->54		Section I: PDFs containing other common elements		I3. Language for words and phrases		Skipped		Unable to find listwise in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		116		4,5		Tags->0->42->0->526,Tags->0->47->0->5->0->0->0,Tags->0->50->0->1->10->4->106		Section I: PDFs containing other common elements		I3. Language for words and phrases		Skipped		Unable to find bl_i in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		117		5		Tags->0->50->0->1->0->1		Section I: PDFs containing other common elements		I3. Language for words and phrases		Skipped		Unable to find Indices in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.

		118		6,7		Tags->0->66,Tags->0->70		Section I: PDFs containing other common elements		I3. Language for words and phrases		Skipped		Unable to find labelled in the "en" dictionary. Please verify there aren't any missing spaces between words or other formatting issues.		Verification result set by user.
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