
 

  

 

 

The Retaining Employment and Talent After 
Injury/Illness Network (RETAIN) Demonstration: 
Evaluation Findings One Year After Enrollment 

TECHNICAL APPENDIX 

 

February 2026 

Patnaik, Ankita et al. 
 

Submitted to: Submitted by: 

Social Security Administration 
OAG/DPC 
6401 Security Boulevard 
1540 Robert M. Ball Bldg. 
Baltimore, MD 21235-0001 
Project Officer: Taffy McCoy 
Contract Number: 28321319C00060001 

Mathematica 
P.O. Box 2393 
Princeton, NJ 08543-2393 
Telephone: (609) 799-3535 
Facsimile: (609) 799-0005 
Project Director: Yonatan Ben-Shalom 
Reference Number: 50751 

 



 

 

This page has been left blank for double-sided copying.



 

Mathematica® Inc. v 

Contents 
Acknowledgments ............................................................................................................................................................................................ x 
Introduction ......................................................................................................................................................................................................... 1 
Appendix A.  Data, Samples, and Measures ....................................................................................................................................... A.1 

A. Data ..................................................................................................................................................................................... A.3 
B. Sample size and composition ................................................................................................................................ A.32 
C. Output and outcome measures ........................................................................................................................... A.64 

Appendix B.  Analysis Methods ............................................................................................................................................................... B.1 
A. Participation analysis methods ................................................................................................................................ B.3 
B. Impact analysis methods ............................................................................................................................................ B.3 
C. Benefit-cost analysis methods ...............................................................................................................................B.10 

Appendix C.  RETAINWORKS: Participation, Impact, and Benefit-Cost Analysis Results ................................................. C.1 
A. Participation analysis results ..................................................................................................................................... C.3 
B. Impact analysis results ................................................................................................................................................. C.6 
C. Benefit-cost analysis results ................................................................................................................................... C.24 

Appendix D.  RETAIN Kentucky: Participation, Impact, and Benefit-Cost Analysis Results ............................................ D.1 
A. Participation analysis results .................................................................................................................................... D.3 
B. Impact analysis results ................................................................................................................................................ D.6 
C. Benefit-cost analysis results ................................................................................................................................... D.23 

Appendix E.  Minnesota RETAIN: Participation, Impact, and Benefit-Cost Analysis Results ........................................... E.1 
A. Participation analysis results ..................................................................................................................................... E.3 
B. Impact analysis results ................................................................................................................................................. E.6 
C. Benefit-cost analysis results .................................................................................................................................... E.24 

Appendix F.  Ohio RETAIN: Participation, Impact, and Benefit-Cost Analysis Results ..................................................... .F.1 
A. Participation analysis results ..................................................................................................................................... F.3 
B. Impact analysis results ................................................................................................................................................. F.6 
C. Benefit-cost analysis results .................................................................................................................................... F.24 

Appendix G.  Vermont RETAIN: Participation, Impact, and Benefit-Cost Analysis Results..............................................G.1 
A. Participation analysis results .....................................................................................................................................G.3 
B. Impact analysis results .................................................................................................................................................G.6 
C. Benefit-cost analysis results ................................................................................................................................... G.24 

References for Appendices A-G .............................................................................................................................................................. R.1 
 



 

Mathematica® Inc. v 

Exhibits 
A.1.  Schedule for the one-year follow-up survey .................................................................................................................... A.5 

A.2.  One-year follow-up survey response rates, by program (percentages) ............................................................... A.6 

A.3.  Time between enrollment and survey completion, by program .............................................................................. A.8 

A.4.  RETAINWORKS: Baseline characteristics of all enrollees, survey respondents, and survey 
nonrespondents (percentage unless otherwise noted) ............................................................................................ A.12 

A.5.  RETAIN KY: Baseline characteristics of all enrollees, survey respondents, and survey 
nonrespondents (percentage unless otherwise noted) ............................................................................................ A.16 

A.6.  MN RETAIN: Baseline characteristics of all enrollees, survey respondents, and survey 
nonrespondents (percentage unless otherwise noted) ............................................................................................ A.20 

A.7.  OH RETAIN: Baseline characteristics of all enrollees, survey respondents, and survey 
nonrespondents (percentage unless otherwise noted) ............................................................................................ A.24 

A.8.  VT RETAIN: Baseline characteristics of all enrollees, survey respondents, and survey 
nonrespondents (percentage unless otherwise noted) ............................................................................................ A.28 

A.9.  RETAIN sample sizes, by program ..................................................................................................................................... A.32 

A.10.1.  RETAINWORKS: Baseline characteristics of all enrollees, by random assignment group 
(percentage unless otherwise noted) ............................................................................................................................... A.34 

A.10.2. RETAINWORKS: Baseline characteristics of one-year follow-up survey respondents, by random 
assignment group (percentage unless otherwise noted) ........................................................................................ A.37 

A.11.1. RETAIN KY: Baseline characteristics of all enrollees, by random assignment group (percentage 
unless otherwise noted) ......................................................................................................................................................... A.40 

A.11.2. RETAIN KY: Baseline characteristics of one-year follow-up survey respondents, by random 
assignment group (percentage unless otherwise noted) ........................................................................................ A.43 

A.12.1. MN RETAIN: Baseline characteristics of all enrollees, by random assignment group (percentage 
unless otherwise noted) ......................................................................................................................................................... A.46 

A.12.2. MN RETAIN: Baseline characteristics of one-year follow-up survey respondents, by random 
assignment group (percentage unless otherwise noted) ........................................................................................ A.49 

A.13.1. OH RETAIN: Baseline characteristics of all enrollees, by random assignment group (percentage 
unless otherwise noted) ......................................................................................................................................................... A.52 

A.13.2. OH RETAIN: Baseline characteristics of one-year follow-up survey respondents, by random 
assignment group (percentage unless otherwise noted) ........................................................................................ A.55 

A.14.1. VT RETAIN: Baseline characteristics of all enrollees, by random assignment group (percentage 
unless otherwise noted) ......................................................................................................................................................... A.58 



Exhibits  

 

A.14.2. VT RETAIN: Baseline characteristics of one-year follow-up survey respondents, by random 
assignment group (percentage unless otherwise noted) ........................................................................................ A.61 

B.1.  Covariates used in regression-adjusted analyses of impacts, by program .......................................................... B.4 

B.2.  Expected net benefits (+) and costs (-) in the year after enrollment, by accounting perspective ...........B.12 

B.3.  Benefit-cost measures, values, sources, estimation methods, and modeling assumptions .......................B.16 

B.4.  Potential over- or underestimation of net benefits for all key perspectives combined ...............................B.26 

B.5.  Additional inputs derived from the literature to forecast expected future benefits and costs: 
values, sources, estimation methods, and modeling assumptions .......................................................................B.28 

B.6.  Additional inputs computed from RETAIN treatment sample data for the supplementary 
forecasting analysis ...................................................................................................................................................................B.29 

B.7.  Detailed methods for calculating cumulative future benefits and indirect costs ...........................................B.31 

C.1.  RETAINWORKS: Use of services by treatment enrollees ............................................................................................. C.3 

C.2.  RETAINWORKS: Services used by treatment enrollees, by characteristics at the time of 
enrollment ...................................................................................................................................................................................... C.5 

C.3.  RETAINWORKS: One-year impacts on enrollee outcomes (percentage unless otherwise noted) ............. C.7 

C.4.  RETAINWORKS: One-year impacts on enrollee outcomes, by age (percentage unless otherwise 
noted) ............................................................................................................................................................................................ C.10 

C.5.  RETAINWORKS: One-year impacts on enrollee outcomes, by sex (percentage unless otherwise 
noted) ............................................................................................................................................................................................ C.12 

C.6.  RETAINWORKS: One-year impacts on enrollee outcomes, by education (percentage unless 
otherwise noted) ....................................................................................................................................................................... C.14 

C.7.  RETAINWORKS: One-year impacts on enrollee outcomes, by primary diagnosis (percentage 
unless otherwise noted) ......................................................................................................................................................... C.16 

C.8.  RETAINWORKS: One-year impacts on enrollee outcomes, by time since last worked 
(percentage unless otherwise noted) ............................................................................................................................... C.18 

C.9.  RETAINWORKS: One-year impacts on enrollee outcomes, by estimation approach (percentage 
unless otherwise noted) ......................................................................................................................................................... C.20 

C.10.  RETAINWORKS: Bayesian interpretation of impacts on primary outcomes ..................................................... C.23 

C.11.  RETAINWORKS: Sensitivity of Bayesian estimates of the probability of favorable impacts to 
different prior assumptions (percentage) ....................................................................................................................... C.23 

C.12.  RETAINWORKS: Benefits and costs in the year after enrollment per treatment enrollee, by 
accounting perspective .......................................................................................................................................................... C.24 



Exhibits  

 

C.13.  RETAINWORKS: Sensitivity of net benefits to sampling variability and different assumptions ............... C.26 

C.14.  RETAINWORKS: Impacts on annual earnings needed for cost neutrality at five, 10, and 20 years 
after enrollment, from all key accounting perspectives ........................................................................................... C.27 

D.1.  RETAIN KY: Use of services by treatment enrollees...................................................................................................... D.3 

D.2.  RETAIN KY: Services used by treatment enrollees, by characteristics at the time of enrollment .............. D.5 

D.3.  RETAIN KY: One-year impacts on enrollee outcomes (percentage unless otherwise noted) ..................... D.6 

D.4.  RETAIN KY: One-year impacts on enrollee outcomes, by age (percentage unless otherwise 
noted) .............................................................................................................................................................................................. D.9 

D.5.  RETAIN KY: One-year impacts on enrollee outcomes, by sex (percentage unless otherwise 
noted) ............................................................................................................................................................................................ D.11 

D.6. RETAIN KY: One-year impacts on enrollee outcomes, by education (percentage unless 
otherwise noted) ....................................................................................................................................................................... D.13 

D.7.  RETAIN KY: One-year impacts on enrollee outcomes, by primary diagnosis (percentage unless 
otherwise noted) ....................................................................................................................................................................... D.15 

D.8.  RETAIN KY: One-year impacts on enrollee outcomes, by time since last worked (percentage 
unless otherwise noted) ......................................................................................................................................................... D.17 

D.9.  RETAIN KY: One-year impacts on enrollee outcomes, by estimation approach (percentage 
unless otherwise noted) ......................................................................................................................................................... D.19 

D.10.  RETAIN KY: Bayesian interpretation of impacts on primary outcomes .............................................................. D.22 

D.11.  RETAIN KY: Sensitivity of Bayesian estimates of the probability of favorable impacts to 
different prior assumptions (percentage) ....................................................................................................................... D.23 

D.12.  RETAIN KY: Benefits and costs in the year after enrollment per treatment enrollee, by 
accounting perspective .......................................................................................................................................................... D.23 

D.13.  RETAIN KY: Sensitivity of net benefits to sampling variability and different assumptions......................... D.25 

D.14.  RETAIN KY: Impacts on annual earnings needed for cost neutrality at five, 10, and 20 years 
after enrollment, from all key accounting perspectives ........................................................................................... D.26 

E.1.  MN RETAIN: Use of services by treatment enrollees .................................................................................................... E.3 

E.2.  MN RETAIN: Services used by treatment enrollees, by characteristics at the time of enrollment ............. E.5 

E.3.  MN RETAIN: One-year impacts on enrollee outcomes (percentage unless otherwise noted) .................... E.6 

E.4.  MN RETAIN: One-year impacts on enrollee outcomes, by age (percentage unless otherwise 
noted) ............................................................................................................................................................................................... E.9 



Exhibits  

 

E.5.  MN RETAIN: One-year impacts on enrollee outcomes, by sex (percentage unless otherwise 
noted) ............................................................................................................................................................................................. E.11 

E.6.  MN RETAIN: One-year impacts on enrollee outcomes, by education (percentage unless 
otherwise noted) ........................................................................................................................................................................ E.13 

E.7.  MN RETAIN: One-year impacts on enrollee outcomes, by primary diagnosis (percentage unless 
otherwise noted) ........................................................................................................................................................................ E.15 

E.8.  MN RETAIN: One-year impacts on enrollee outcomes, by time since last worked (percentage 
unless otherwise noted) .......................................................................................................................................................... E.17 

E.9.  MN RETAIN: One-year impacts on enrollee outcomes, by estimation approach (percentage 
unless otherwise noted) .......................................................................................................................................................... E.19 

E.10.  MN RETAIN: Bayesian interpretation of impacts on primary outcomes ............................................................. E.22 

E.11.  MN RETAIN: Sensitivity of Bayesian estimates of the probability of favorable impacts to 
different prior assumptions (percentage) ........................................................................................................................ E.23 

E.12.  MN RETAIN: Benefits and costs in the year after enrollment per treatment enrollee, by 
accounting perspective ........................................................................................................................................................... E.24 

E.13.  MN RETAIN: Sensitivity of net benefits to sampling variability and different assumptions ....................... E.26 

E.14.  MN RETAIN: Impacts on annual earnings needed for cost neutrality at five, 10, and 20 years 
after enrollment, from all key accounting perspectives ............................................................................................ E.27 

F.1.  OH RETAIN: Use of services by treatment enrollees ..................................................................................................... F.3 

F.2.  OH RETAIN: Services used by treatment enrollees, by characteristics at the time of enrollment .............. F.5 

F.3.  OH RETAIN: One-year impacts on enrollee outcomes (percentage unless otherwise noted) ..................... F.6 

F.4.  OH RETAIN: One-year impacts on enrollee outcomes, by age (percentage unless otherwise 
noted) ............................................................................................................................................................................................... F.9 

F.5.  OH RETAIN: One-year impacts on enrollee outcomes, by sex (percentage unless otherwise 
noted) ............................................................................................................................................................................................. F.11 

F.6.  OH RETAIN: One-year impacts on enrollee outcomes, by education (percentage unless 
otherwise noted) ........................................................................................................................................................................ F.13 

F.7.  OH RETAIN: One-year impacts on enrollee outcomes, by primary diagnosis (percentage unless 
otherwise noted) ........................................................................................................................................................................ F.15 

F.8.  OH RETAIN: One-year impacts on enrollee outcomes, by time since last worked (percentage 
unless otherwise noted) .......................................................................................................................................................... F.17 

F.9.  OH RETAIN: One-year impacts on enrollee outcomes, by estimation approach (percentage 
unless otherwise noted) .......................................................................................................................................................... F.19 



Exhibits  

 

F.10.  OH RETAIN: Bayesian interpretation of impacts on primary outcomes .............................................................. F.22 

F.11.  OH RETAIN: Sensitivity of Bayesian estimates of the probability of favorable impacts to 
different prior assumptions (percentage) ........................................................................................................................ F.23 

F.12.  OH RETAIN: Benefits and costs in the year after enrollment per treatment enrollee, by 
accounting perspective ........................................................................................................................................................... F.24 

F.13.  OH RETAIN: Sensitivity of net benefits to sampling variability and different assumptions ........................ F.26 

F.14.  OH RETAIN: Impacts on annual earnings needed for cost neutrality at five, 10, and 20 years 
after enrollment, from all key accounting perspectives ............................................................................................ F.27 

G.1.  VT RETAIN: Use of services by treatment enrollees ......................................................................................................G.3 

G.2.  VT RETAIN: Services used by treatment enrollees, by characteristics at the time of enrollment ...............G.5 

G.3.  VT RETAIN: One-year impacts on enrollee outcomes (percentage unless otherwise noted) ......................G.6 

G.4.  VT RETAIN: One-year impacts on enrollee outcomes, by age (percentage unless otherwise 
noted) ...............................................................................................................................................................................................G.9 

G.5.  VT RETAIN: One-year impacts on enrollee outcomes, by sex (percentage unless otherwise  
noted) ............................................................................................................................................................................................ G.11 

G.6.  VT RETAIN: One-year impacts on enrollee outcomes, by education (percentage unless 
otherwise noted) ....................................................................................................................................................................... G.13 

G.7.  VT RETAIN: One-year impacts on enrollee outcomes, by primary diagnosis (percentage unless 
otherwise noted) ....................................................................................................................................................................... G.15 

G.8.  VT RETAIN: One-year impacts on enrollee outcomes, by time since last worked (percentage 
unless otherwise noted) ......................................................................................................................................................... G.17 

G.9.  VT RETAIN: One-year impacts on enrollee outcomes, by estimation approach (percentage 
unless otherwise noted) ......................................................................................................................................................... G.19 

G.10.  VT RETAIN: Bayesian interpretation of impacts on primary outcomes .............................................................. G.22 

G.11.  VT RETAIN: Sensitivity of Bayesian estimates of the probability of favorable impacts to 
different prior assumptions (percentage) ....................................................................................................................... G.23 

G.12.  VT RETAIN: Benefits and costs in the year after enrollment per treatment enrollee, by 
accounting perspective .......................................................................................................................................................... G.24 

G.13.  VT RETAIN: Sensitivity of net benefits to sampling variability and different assumptions ........................ G.26 

G.14.  VT RETAIN: Impacts on annual earnings needed for cost neutrality at five, 10, and 20 years 
after enrollment, from all key accounting perspectives ........................................................................................... G.27 

 



 

Mathematica® Inc. x 

Acknowledgments 
This report was developed by Mathematica as part of the Retaining Employment and Talent after 
Injury/Illness Network (RETAIN) demonstration, a collaborative effort by the U.S. Department of Labor 
(DOL) and the Social Security Administration (SSA). The authors would like to thank the many people who 
made the evaluation possible and contributed to this report. We are especially grateful to the people who 
enrolled in the evaluation and provided information about their experiences. 

The development of this evaluation report benefited from the contributions of many people at 
Mathematica: 

• Project director: Yonatan Ben-Shalom  

• Writers: Ankita Patnaik, Monica Farid, Isabel Musse, Irina Degtiar, Jillian Berk, Yonatan Ben-Shalom, 
Sarah Croake, Meagan Ager, Cayla Roby, Moriah Bauman, Karen Katz, Kara Peterik, Rosalind Keith, 
Jayna Jones, Ayesha De Mond, and Lauren Bendall  

• Research, analytics, and logistics team: Addison Larson, Phil Killewald, Ian Huff, Keep Nathanson, Liz 
Potamites, Serge Lukashanets, and Svetlana Bronnikov 

• Survey data collection: Karen Cybulski and Bevin Mory 

• Editing, formatting, and graphics support: Jennifer Brown, Larisa Wiseman, Susan Gonzales, Allison 
Pinckney, Sharon Clark, Jon Owolabi, Dorothy Bellow, and Yvonne Marki 

The RETAIN one-year evaluation would not have been possible without the support of staff at DOL, SSA, 
and the five RETAIN programs. We especially thank our project officer at the Social Security 
Administration, Taffy McCoy, who contributed her valuable counsel to the evaluation and the 
development of this report. We also appreciate the review and feedback provided by other staff at SSA 
and DOL. We are grateful to the program staff at the five RETAIN programs for their collaboration over 
the past seven years on efforts that were necessary for the evaluation, including collecting and sharing 
data and helping to make sense of the findings.  

We thank everyone whose help contributed to this report. The opinions and conclusions expressed in this 
report are solely those of the authors and do not represent the opinions or policy of any state agency or 
the federal government.  

 



 

Mathematica® Inc. 1 

Introduction 
The Retaining Employment and Talent after Injury/Illness Network (RETAIN) demonstration was a 
collaborative effort by the U.S. Department of Labor (DOL) and the Social Security Administration (SSA) to 
help workers stay in the labor force after they experience an injury or illness. The goal of RETAIN was to 
implement and test programs that used early-intervention stay-at-work/return-to-work (SAW/RTW) 
strategies with adult workers who had recently experienced the onset or exacerbation of an injury or 
illness that challenged their ability to work. DOL selected five states (Kansas, Kentucky, Minnesota, Ohio, 
and Vermont) to implement such programs, which were named RETAINWORKS, RETAIN Kentucky [RETAIN 
KY], Minnesota RETAIN [MN RETAIN], Ohio RETAIN [OH RETAIN], and Vermont RETAIN [VT RETAIN], 
respectively. The programs began enrolling participants in late 2021 and early 2022 through mid-May 
2024. The RETAIN demonstration aimed to build evidence on the effectiveness of SAW/RTW services in 
supporting the employment and earnings of workers who experience injury or illness and preventing their 
entry into federal disability programs. 

Under contract to SSA, Mathematica conducted an evaluation of the RETAIN programs. The evaluation 
included an assessment of how each of the five states implemented and operated its program; each 
program’s impacts on enrollee outcomes, including employment, earnings, and applications to SSDI and 
SSI; and each program’s benefits relative to its costs. Each RETAIN program used a random assignment 
study design so that some enrollees were in a treatment group that could use RETAIN services and others 
were in a control group that could use limited or no services. In four programs (RETAINWORKS, RETAIN 
KY, MN RETAIN, and OH RETAIN), random assignment occurred at the individual level. In VT RETAIN, 
Mathematica randomized primary care clinics into treatment and control groups. To estimate each 
program’s early impacts on enrollee outcomes, we compared the outcomes of treatment and 
control enrollees.  

In an earlier report, the Early Impact Report, we assessed whether each program had impacts on enrollees’ 
outcomes related to service use and outcomes where we might see early signs that the programs are 
supporting enrollees’ ability to stay at or return to work (Patnaik et al. 2025). In the One-Year Evaluation 
Report, we present findings from participation, impact, and benefit-cost analyses that examine the year 
after enrollment in the evaluation (Patnaik et al. 2026). These findings are based on analyses of program 
service use data; administrative data on employment, earnings, and SSA applications and benefits; and a 
follow-up survey of RETAIN enrollees that Mathematica conducted about one year after enrollment.  

In this technical appendix, we provide additional details related to the analyses that form the basis of the 
RETAIN One-Year Evaluation Report. In Appendix A, we describe the data sources, sample sizes, and 
measures, and in Appendix B, we describe the analysis methods we used to conduct the one-year impact 
analyses. In Appendices C through G, we provide additional detail on the results of the analyses that we 
discussed in the one-year impact report, including the results of sensitivity checks to assess the 
robustness of final early impact findings to alternative modeling choices. 



 

 

Appendix A. 
 

Data, Samples, and Measures 

 



 

 

This page has been left blank for double-sided copying.  



Appendix A Data, Samples, and Measures 

Mathematica® Inc. A.3 

This appendix provides information about the sources of data, samples, and outcome measures we used 
in the participation, impact, and benefit-cost analyses. Section A describes each data source, including the 
time periods the data covered; it also describes the approaches we used to address missing data. Section 
B provides the sample sizes by data source and explains why the samples from some sources were smaller 
than the full research sample. Section C describes how we constructed each outcome measure examined 
in the impact analysis, and Section D describes the methods we used for the analysis. 

A. Data 
In this section, we describe the survey and administrative data used for the analysis. RETAIN states 
generated some of the data we analyzed; Mathematica collected other data. 

1. Data sources 

a. RETAIN enrollment data 

Every RETAIN program collected information about the characteristics of enrollees at the time of their 
enrollment in the study through a Participant Enrollment Information Form that DOL developed. The form 
comprised two parts. 

Part 1 of the enrollment form collected contact and demographic information, along with information on 
health, qualifying injury or illness, recent employment, past application for SSA disability benefits, health 
insurance coverage, and receipt of various types of unearned income. The data also contained personal 
identifiers that we used to link these records with the survey data. States provided the evaluation team 
with Part 1 data through different processes. The four programs using individual random assignment 
submitted the data through Mathematica’s random assignment system at enrollment, whereas the 
program using clustered random assignment (VT RETAIN) submitted the data to Mathematica in monthly 
batches. Programs also included a few corrections and updates to Part 1 data in quarterly data 
submissions from their management information system.1 

Part 2 of the enrollment form collected details about the qualifying injury or illness and recent 
employment. Programs provided Mathematica with Part 2 data in their quarterly data submissions. 

b. State unemployment insurance wage records 

We used state administrative unemployment insurance (UI) wage records to obtain baseline information 
on enrollees’ earnings in the quarter before enrollment in RETAIN, as well as to track earnings in the four 
quarters following enrollment. The five RETAIN programs supplied the individual-level quarterly UI wage 
data necessary to carry out the final impact analyses. Each program provided six variables that captured 
earnings in the quarter before, quarter of, and four quarters after enrollment.   

State UI wage records provided the evaluation team with valuable information about enrollees’ 
employment before joining the RETAIN programs. We used earnings in the quarter before enrollment as a 
proxy for enrollees’ employment quality before their injury or illness—an important control in the impact 
analysis because earnings and employment quality before injury might be correlated with SAW/RTW 

 

1 For enrollee characteristics that we used to stratify random assignment, we used the data that programs submitted 
at the time of random assignment rather than quarterly data submissions. This ensured that the impact analysis 
models accurately adjusted for the stratified random assignment design. 
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outcomes after enrollment in RETAIN. We also used state UI wage data to construct measures of 
employment and earnings in the four quarters after enrollment, enabling us to assess the program’s 
impact on these outcomes.  

The limitations of state UI wage records are that they exclude out-of-state employment and typically 
exclude records for self-employed individuals, independent contractors, federal employees, agricultural 
workers, and workers in the informal or gig economy. UI records also might exclude people who earn 
below a minimum threshold or work in industries not covered by UI laws. In addition, there is typically a 
lag in these data so that states might update the records several quarters later. Therefore, the data we 
used for the last two quarters in our analysis period (Quarter 1 and Quarter 2 of 2025) might be less 
reliable than data from earlier quarters.  

c. SSA program data 

We obtained information on applications to SSDI and SSI from the Structured Data Repository. The 
Structured Data Repository is a relational database used to collect disability data during the processing 
and development of disability claims. These data include information on date of application and applicant 
characteristics.2 We used data from October 2021 through May 2025, which covered the 12 months after 
RA for all enrollees. We included initial applications at all adjudicative levels. We excluded continuing 
disability reviews. 

We obtained information about SSDI and SSI receipt and monthly benefit amounts from the Master 
Beneficiary Record and Supplemental Security Record, respectively. The Master Beneficiary Record 
contains data about Old-Age, Survivors, and Disability Insurance benefits. However, we have used the 
term SSDI to describe these benefits because the large majority of enrollees receive Old-Age, Survivors, 
and Disability Insurance benefits based on a disability (that is, disability insurance rather than retirement 
benefits). We used data from November 2021 through June 2025, which covered the 12 months after the 
month of enrollment for all enrollees. For both SSDI and SSI, we measured benefits paid instead of due 
because we wanted to capture outlays by SSA when measuring costs and net benefits.3 For SSDI, we 
included the benefits enrollees received as primary beneficiaries and the benefits of any auxiliaries to the 
enrollees (for example, disabled adult child or disabled widow/widower benefits). For SSI, we included 
only federal SSI payments and excluded state supplemental payments to facilitate cross-state 
comparisons. Of the five RETAIN states, all offer state supplemental payments, but only Vermont’s are 
administered by SSA and therefore available in the Supplemental Security Record.  

d. One-year follow-up survey of enrollees 

We conducted a survey of enrollees about one year after enrollment. Mathematica designed the survey to 
capture information not available from other data sources. Enrollee survey topics included employment 

 

2 The Structured Data Repository excludes some applications that were denied based on a non-medical eligibility 
requirement (technical denials).   
3 This approach captures benefits paid including any overpayments and underpayments during the one-year follow-
up period. If someone applied for SSDI or SSI benefits during their 12-month follow-up period but was not approved 
until after the follow-up period, we did not capture the benefits due during the one-year follow-up period that they 
would be paid via a back payment after that period. 
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and earnings, economic well-being (including household income and earnings and receipt of public 
benefits), and health and functioning. 

We fielded the one-year follow-up survey from January 2023 to August 2025. We attempted to survey all 
enrollees in all the RETAIN programs except OH RETAIN. For that program, we implemented a survey 
sampling approach to target 3,500 enrollees, a sample we determined would yield sufficient power to 
detect impacts. We fielded the survey with all OH RETAIN enrollees up to cohort 25, corresponding to 
people enrolled before October 2023. For cohort 25 and later, we fielded the survey with a random 
sample of enrollees. Based on projected enrollment in each month from October 2023 to May 2024, we 
sampled a pre-determined number of enrollees in each month to reach a total sample of 3,500. 
Specifically, we sampled 80 enrollees from each of cohorts 25 through 28, 68 from cohort 29, 48 from 
cohort 30, 35 from cohort 31, and 12 from cohort 32. 

To simplify the survey management process, we aggregated enrollees into 32 cohorts corresponding to 
their month of enrollment. In each month from January 2023 to May 2025, we released a cohort to be 
surveyed.4 Exhibit A.1 shows the start and end dates of survey fielding for each cohort and the RETAIN 
programs represented in each. 

Exhibit A.1. Schedule for the one-year follow-up survey 

Cohort 
Month 

enrolled 
Fielding start 

month 
Fielding end 

month 

Number of enrollees included in each cohort 
RETAIN 
WORKS 

RETAIN 
KY 

MN 
RETAIN 

OH 
RETAIN 

VT 
RETAIN 

1 10/21 1/23 6/23 5 11    
2 11/21 1/23 6/23 5 14    
3 12/21 1/23 6/23 2 12 1   
4 1/22 1/23 6/23 1 24 45 9  
5 2/22 2/23 9/23 6 13 43 89  
6 3/22 3/23 10/23 3 22 46 111 2 
7 4/22 4/23 9/23 3 18 38 133 14 
8 5/22 5/23 11/23 7 39 51 137 7 
9 6/22 6/23 11/23 7 45 57 131 14 
10 7/22 7/23 1/24 7 26 68 99 12 
11 8/22 8/23 2/24 15 39 59 144 14 
12 9/22 9/23 1/24 9 37 51 141 20 
13 10/22 10/23 4/24 16 24 46 172 13 
14 11/22 11/23 4/24 17 28 85 236 16 
15 12/22 12/23 6/24 18 49 105 178 7 
16 1/23 1/24 8/24 22 51 108 140 9 
17 2/23 2/24 8/24 19 64 79 164 5 
18 3/23 3/24 9/24 31 134 127 155 9 
19 4/23 4/24 10/24 48 129 126 151 11 

 

4 Because few people enrolled in RETAIN during the first four months of the enrollment period, we launched one 
cohort in January 2023, corresponding to people who enrolled in RETAIN between October 2021 and January 2022. 
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Cohort 
Month 

enrolled 
Fielding start 

month 
Fielding end 

month 

Number of enrollees included in each cohort 
RETAIN 
WORKS 

RETAIN 
KY 

MN 
RETAIN 

OH 
RETAIN 

VT 
RETAIN 

20 5/23 5/24 11/24 50 156 128 155 19 
21 6/23 6/24 11/24 36 131 110 167 28 
22 7/23 7/24 1/25 34 155 134 143 39 
23 8/23 8/24 3/25 51 147 209 187 40 
24 9/23 9/24 3/25 35 195 196 177 47 
25 10/23 10/24 4/25 59 190 189 80 46 
26 11/23 11/24 5/25 57 167 197 80 65 
27 12/23 12/24 8/25 86 162 157 80 21 
28 1/24 1/25 7/25 80 200 185 80 68 
29 2/24 2/25 8/25 54 201 183 68 50 
30 3/24 3/25 8/25 73 196 275 48 66 
31 4/24 4/25 8/25 66 284 77 35 94 
32 5/24 4/25 8/25 38 171  12 62 
Total - - - 960 3,134 3,175 3,502 798 

Note:  Fielding end month is defined as the last month a cohort member completed a survey.  

We administered the surveys in English and Spanish in three modes: web, paper, and over the telephone 
with a professional interviewer. All three modes used the same instrument. We offered enrollees an 
incentive of $30 for completing the survey, with $5 prepaid to encourage completion of the survey and 
the remaining $25 paid after completing the survey. Approximately 67 percent of respondents completed 
the survey by web, 32 percent by phone, and 1 percent by paper. Few respondents (0.4 percent) 
completed the survey in Spanish. We considered a survey to be complete if the respondent provided 
information about their employment status, work hours, and earnings (if employed). 

Among enrollees whom we attempted to survey, some did not respond to the survey because they could 
not be located, were located but refused to respond, or did not participate in the survey for other reasons. 
As shown in Exhibit A.2, the survey response rates were high (more than 72 percent for each program), 
and the differences in response rates between treatment and control sample members were small (less 
than 2.3 percentage points for any program). 

Exhibit A.2. One-year follow-up survey response rates, by program (percentages) 
Random assignment 
group 

RETAIN-
WORKS RETAIN KY MN RETAIN OH RETAIN VT RETAIN 

All 
programs 

Treatment  76.3 72.8 75.2 78.6 76.2 75.7 
Control 76.2 73.1 73.8 76.3 77.3 74.8 
Eligible sample  960 3,134 3,175 3,499 798 11,566 

Source: RETAIN enrollment data and one-year follow-up survey. 
Note:  The eligible sample comprises all enrollees who were randomly assigned except enrollees who were enrolled in error (n = 

6), experienced contamination (n = 5), chose to withdraw from the evaluation (n = 1), chose to withdraw from the survey 
but remain in the evaluation (n = 3), died during the fielding of the one-year survey (n = 53), or were OH RETAIN enrollees 
who were not sampled for the survey (n = 1,016). It excludes wildcard enrollees who did not undergo random assignment 
(n = 3). 
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The median time between enrollment and completion of the one-year survey was 55 weeks, or a little over 
12 months (Exhibit A.3).5 About 95 percent of survey respondents completed the survey within 65 weeks 
(or about 15 months) of enrollment.  

 

5 For survey administration, we collapsed enrollees into cohorts based on their month of enrollment. Because of this 
approach, someone who enrolled at the end of a month would become eligible for the survey earlier than someone 
who enrolled at the beginning of that same month. Such differences in the timing of becoming eligible for the survey 
could have contributed to variation in survey response times. 
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Exhibit A.3. Time between enrollment and survey completion, by program  

 
 
Source: RETAIN enrollment data and one-year follow-up survey. 
Notes: The figure shows the share of the respondents in each program who completed the one-year follow-up survey, by week after enrollment. 



Appendix A Data, Samples, and Measures 

Mathematica® Inc. A.9 

2. Approaches for addressing missing data 

For a variety of reasons, data were missing for some enrollees. Survey data were not available for some 
sample members because of survey and item nonresponse. More rarely, enrollment data were missing 
because of skipped responses in the enrollment form. Below, we describe the approaches we used to 
address missing data on baseline characteristics and survey outcomes. 

a. Missing enrollment data due to nonresponse or unavailability 

Most baseline characteristics of enrollees came from RETAIN enrollment data, which had low levels of 
missingness. For the baseline characteristics we used in the analyses, only a small fraction of observations 
had missing data, which we replaced with imputed values to avoid excluding observations with missing 
data from the analyses. For continuous and binary baseline measures with missing data, we replaced the 
missing values with the program-specific mean values for the observations for which data were not 
missing. For categorical baseline measures, we added a category to indicate missing data. 

b. Missing data due to survey sampling or survey nonresponse 

We attempted to field the one-year survey to all enrollees in all the RETAIN programs except OH RETAIN. 
For OH RETAIN, we fielded the survey with all enrollees up to cohort 25, corresponding to people enrolled 
before October 2023. For cohorts 25 and later, we fielded the survey to a random sample of enrollees. 
Based on projected enrollment in each month from October 2023 to May 2024, we sampled a 
predetermined number of enrollees in each month to reach a total sample of 3,500. Specifically, we 
sampled 80 enrollees from each of cohorts 25 through 28, 68 from cohort 29, 48 from cohort 30, 35 from 
cohort 31, and 12 from cohort 32. For enrollees in these cohorts, we developed a sampling weight 
corresponding to the inverse of the probability of being sampled. For example, if we sampled 80 out of 
186 enrollees in January 2024, their probability of being sampled was 0.43, and their sampling weight was 
2.33.  

As with any survey with less than a 100 percent response rate, there is the potential for survey 
respondents to differ systematically from nonrespondents. Among survey respondents, if the baseline 
characteristics of treatment and control groups are not equivalent, survey nonresponse could introduce 
bias in the impact estimates. In addition, numerous and large differences in the baseline characteristics of 
survey respondents and nonrespondents would mean that any impacts estimated using survey data might 
not be generalizable to all enrollees. 

We assessed the extent to which survey nonresponse might limit generalizability of the final impact 
findings by examining data on baseline characteristics. In Exhibits A.4–A.8, we present baseline 
characteristics of all enrollees, survey respondents, and survey nonrespondents, separately by program. 
We compared the baseline characteristics between survey respondents and nonrespondents and checked 
whether the differences were statistically significant. 

Across all states, respondents for the one-year follow-up survey were on average older than 
nonrespondents and more likely to have a four-year college or postgraduate degree. In all programs 
except VT RETAIN, respondents were more likely to be women than nonrespondents. In all programs 
except OH RETAIN, respondents were more likely to be employed at enrollment. In three programs 
(RETAINWORKS, RETAIN KY, and MN RETAIN), respondents had higher earnings in the quarter before 
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enrollment than nonrespondents. Other differences varied by program. Overall, the differences between 
the two groups were small even when statistically significant, which suggests that the respondents were 
not markedly different from the nonrespondents. Nonetheless, to adjust for these differences, we 
calculated and used survey weights (separately by program) in all regression models. 

To build the nonresponse weights, we started by predicting each person’s likelihood of responding to the 
survey. We used a random forest model, drawing on enrollees’ baseline characteristics and their random 
assignment group. In early tests, this approach performed better than the traditional method of logistic 
regression. The baseline characteristics we used were the same core factors included in our later impact 
regression models. 

To make sure the random forest model was accurate but not too complex, we tested different ways of 
setting two key parameters: how deep the trees could grow and the minimum number of people in each 
group at the end of a tree. We used a method called cross-validation, which involves splitting the data 
into parts, training the model on some of the data, and testing it on the rest. By repeating this process 
multiple times, we identified the parameter settings that gave the best overall performance. 

Using these optimized hyperparameters, we then estimated the random forest model separately for each 
state. For every person, the model assigned a probability of survey response. We created nonresponse 
weights by taking the inverse of these probabilities, giving more weight to people less likely to respond, 
and then normalizing so that the total weights matched the number of enrollees. In most states, these 
nonresponse weights were used directly in the analysis. In Ohio, we also incorporated the sampling 
weights by multiplying them with the nonresponse weights before normalizing to maintain consistency 
with the number of enrollees. 

In Columns E and F of Exhibits A.4–A.8, we report the baseline characteristics of the weighted respondent 
sample (that is, the sample of respondents after applying the nonresponse weights), and the differences 
between all enrollees and the weighted respondent sample, respectively. To assess the effectiveness of 
our weights in making the respondent sample more representative of all program enrollees, we tested 
whether the differences in column E were statistically significant and found that few were. Further, the 
differences between enrollees and weighted respondents (column F) are substantially smaller or non-
existent compared to the differences between respondents and nonrespondents (column D), which 
confirms that the weights sufficiently account for survey sampling and nonresponse.   

c. Missing data due to non-valid Social Security numbers 
We were unable to verify the Social Security number (SSN) for 255 enrollees using SSA’s Enumeration 
Verification System.6 For outcomes that rely on administrative data (all measures of SSA program 
participation and the measures of employment and earnings derived from state UI wage records), we set 
the outcomes to “missing” for enrollees with SSNs that we could not verify. Not being able to verify an 
SSN does not necessarily mean the enrollee did not have earnings or participate in SSA programs; 
conversely, data for an unverified SSN could reflect the earnings or program participation of a different 
person. Because we could not confidently interpret the outcomes data for enrollees with unverified SSNs, 
we set their administrative outcomes data to “missing.”  

 

6 Mathematica did not have direct access to the Enumeration Verification System. SSA conducted the verification.  
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d. Missing data due to survey item nonresponse 

Sometimes, survey respondents did not answer one or more questions on the survey, resulting in item-
level nonresponse. These cases included respondents who refused to answer or did not know the answer 
to a question. When it was reasonable to assume that the outcome data were missing at random, we 
excluded observations with missing data from the analyses of those outcomes.  

For some outcome measures, data were missing nonrandomly—that is, data were missing conditional on 
certain values of other outcome measures. For example, some enrollees reported that they were working 
at the time of the survey but did not respond to the question about their average weekly earnings. 
Because this question was asked only of people who were working at the time of the survey, omitting 
observations with missing earnings data would lead to biased estimates of the impact of RETAIN on 
earnings. The bias would stem from nonrandom missing observations that compromise the use of 
random assignment to estimate effects.  

To eliminate the risk of such bias when we analyzed outcomes for which information could be missing 
only conditional on another outcome, we used a multiple imputation procedure that allowed us to retain 
observations that had truly missing data on the outcome to be analyzed.7 We used multivariate 
imputation by chained equations to impute outcomes with conditionally missing values (Raghunathan et 
al. 2001; Van Buuren 2007) and predictive mean matching (Little 1988; Rubin 1986). A key feature of the 
multiple imputation approach is that it accounts for imputation uncertainty; common single imputation 
methods, such as mean-replacement imputation or hot decking, do not account for this uncertainty. As a 
result, standard errors from data based on single imputation methods may be understated, thus affecting 
inferences drawn from the data.  

We conducted the multiple imputation procedure separately for each program. First, we developed 
predicted values for the missing cases of each variable using a multivariate regression model and a 
random disturbance term. The covariates included the core covariates, stratification factors, and random 
assignment group. Then, using predictive mean matching, we matched each missing data point to the 10 
nonmissing cases with the closest predicted values. Next, we randomly selected one of the 10 matched 
cases to assign the value of that case to the missing data. We iterated this imputation procedure 10 times 
and created 10 imputed data sets. In other words, we estimated 10 replacement values for each missing 
case. After completing the imputation, we estimated impacts separately on each of the 10 imputed data 
sets. We then combined the impact estimates using the approach described in Rubin (1987), which 
accounts for the uncertainty created by imputing data and adjusts the standard error of 
impacts appropriately. 

 

7 We used multiple imputation for the following outcomes: (1) conditional on not connected to an employer: 
connected to an employer or looking for work; (2) conditional on not working at a job: not working but planning to 
return to work in the next 90 days; (3) conditional on working at a job: usual hours worked, average weekly pay, 
working for an employer offering health insurance, working for an employer offering paid leave, working and received 
advice about modifying job or workplace, and working and employer offering the chance to return to work with 
needed accommodations. 
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Exhibit A.4. RETAINWORKS: Baseline characteristics of all enrollees, survey respondents, and survey nonrespondents (percentage 
unless otherwise noted) 

Variable 
All enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Demographic characteristics 

Sex 

Female 61.5 63.9 53.7 10.2*** 63.7 2.2 
Age    †††   

18–29  16.6 13.7 25.8 -12.1 15.1 -1.6 
30–39  22.8 20.8 29.2 -8.4 21.6 -1.3 
40–44  13.4 14.1 11.3 2.8 13.9 0.5 
45–49  13.3 13.5 12.7 0.8 13.4 0.1 
50–54  12.7 13.7 9.4 4.3 13.3 0.6 
55–59  11.1 12.2 7.7 4.5 11.7 0.6 
60 and older  10.1 12.0 3.9 8.1 11.0 1.0 
Average (years) 43.1 44.5 38.6 5.9*** 43.9 0.8 
Race and ethnicity       

Hispanic 9.3 10.5 5.7 4.8 10.1 0.7 
White, non-Hispanic 72.0 71.5 73.5 -2.0 71.8 -0.2 
Black, non-Hispanic 12.4 11.6 14.7 -3.1 11.8 -0.6 
Asian, non-Hispanic 0.7 s s -0.9 s -0.2 
More than one race 3.1 3.4 2.2 1.2 3.2 0.1 
Other, non-Hispanic 2.2 2.2 2.0 0.2 2.3 0.1 
Missing 0.3 s s -0.2 s -0.1 
Preferred language    †††   

English 99.3 99.0 100.0 -1.0 99.0 -0.2 
Spanish 0.7 1.0 0.0 1.0 1.0 0.2 
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Variable 
All enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Other 0.0 0.0 0.0 0.0 0.0 0.0 
Education    ††   

Less than a high school diploma 5.1 5.3 4.6 0.7 5.1 -0.0 
High school diploma, GED, or certificate of 
completion 

45.6 44.2 50.0 -5.9 43.8 -1.8 

Occupational certificate, license, or two-year 
college degree 

29.7 29.1 31.4 -2.3 29.5 -0.2 

Four-year college or postgraduate degree 19.6 21.4 14.0 7.4 21.6 2.0‡ 
Injury or Illness characteristics 

Type of injury or illness       

Musculoskeletal, back 17.1 17.2 17.0 0.2 17.5 0.4 
Musculoskeletal, non-back 49.3 50.6 45.1 5.5 50.2 0.9 
Mental 7.4 6.2 s -4.7 6.3 -1.1 
Other 25.4 25.1 26.4 -1.3 25.3 -0.1 
Missing 0.7 0.8 s 0.3 0.7 0.0 

New injury or illness  46.9 46.6 47.9 -1.3 45.6 -1.3 
Injury or result of an accident 47.9 46.9 50.8 -3.8 46.0 -1.8 
Work-related injury or illness 29.5 29.7 28.8 0.9 29.5 0.0 
Injury or illness as part of a workers’ compensation 
claim 

17.9 17.5 19.1 -1.6 17.3 -0.6 

Time between injury or illness and enrollment 

Total days 39 40 36 4* 40 1 
Enrolled before onset of injury or illness s s 0.0 s s 0.0 
Missing 0.0 0.0 0.0 0.0 0.0 0.0 
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Variable 
All enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Recent work history 

Employment status at enrollment    †   

Not employed 19.2 18.7 20.9 -2.2 19.2 -0.0 
Self-employed 4.3 3.4 7.1 -3.7 3.8 -0.5 
Employed 76.5 78.0 72.0 5.9 77.0 0.5 
Time since last worked at enrollment       

Working at enrollment 35.8 37.8 29.5 8.3 37.0 1.1 
Last worked less than one week before 16.2 16.3 15.8 0.6 16.1 -0.1 
Last worked one to four weeks before 17.0 15.7 21.1 -5.4 16.1 -0.9 
Last worked one to three months before 15.3 14.5 17.7 -3.3 14.8 -0.5 
Last worked more than three months before 15.7 15.6 15.8 -0.2 16.0 0.3 

Hours per week usually worked before injury or 
illness 

40.6 40.7 40.3 0.4 40.6 0.0 

Tenure at most recent job       

Fewer than six months 23.1 21.0 29.6 -8.7 20.6 -2.5‡ 
Six months to one year 12.8 13.4 10.8 2.6 13.2 0.4 
One to two years 17.7 17.8 17.0 0.8 17.8 0.1 
Two to five years 19.4 19.6 18.9 0.7 19.5 0.1 
More than five years 27.1 28.2 23.7 4.5 29.0 1.9 
Occupational classification of pre-injury or pre-
illness job 

      

Management, professional, or related 28.1 29.2 24.8 4.4 29.6 1.5 
Service 35.4 33.2 42.3 -9.0 33.4 -2.0 
Sales and office 9.2 9.6 8.0 1.6 9.9 0.7 
Natural resources, construction, or maintenance 8.0 8.3 7.0 1.3 7.8 -0.2 
Production, transportation, or material moving 19.2 19.6 17.9 1.8 19.3 0.1 
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Variable 
All enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Missing 0.0 0.0 0.0 0.0 0.0 0.0 
Economic well-being 

Earnings in the quarter before the enrollment 
quarter ($) 

7,977 8,201 7,268 932** 8,138 161 

Earned $1,000 or more in one of the past 12 
months 

80.2 79.8 81.5 -1.7 79.1 -0.5 

Receipt of income other than earnings       
Social Security disability (SSDI or SSI) s 0.0 s s  s 
Veteran’s benefits 2.0 1.9 2.1 -0.2 0.0 -0.1 
Workers’ compensation 5.4 5.5 5.1 0.4 5.5 0.1 
Employer-provided or other private disability 
insurance 

7.6 7.8 7.0 0.8 7.6 0.1 

Other public programs 2.9 2.9 3.0 -0.1 2.9 0.0 
Applied for or received SSDI or SSI in the past 
three years 

5.2 5.3 4.9 0.3 5.5 0.3 

Covered by health insurance 86.9 88.1 83.3 4.7* 88.3 1.4 
Total number of enrollees 963 732 231  732  

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: In column D, we compared the baseline characteristics of respondents (column B) to enrollees who did not respond to the one-year follow-up survey (column C). For 

continuous or binary variables, we conducted a two-tailed t-test, and for multinomial categorical variables, we conducted an F-test of joint significance across all categories. In 
column E, we show the baseline characteristics of weighted survey respondents. In column F, we compared the baseline characteristics of all enrollees (column A) to weighted 
survey respondents (column E). For each mean or proportion, we assessed whether the effect size of the difference, in absolute value, was greater than 0.05. 

*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) fewer than three people; SSDI = Social Security Disability Insurance; SSI = 
Supplemental Security Income. 
‡ = Absolute value of the effect size is greater than 0.05 
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Exhibit A.5. RETAIN KY: Baseline characteristics of all enrollees, survey respondents, and survey nonrespondents (percentage unless 
otherwise noted) 

Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
enrollees 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Demographic characteristics 

Sex 

Female 61.1 64.9 51.2 13.6*** 62.5 1.3 
Age    †††   

18–29  18.1 15.9 23.8 -7.9 16.9 -1.2 
30–39  27.2 26.6 28.7 -2.1 27.1 -0.1 
40–44  14.3 14.6 13.5 1.0 14.6 0.4 
45–49  12.3 12.1 12.7 -0.6 12.2 -0.1 
50–54  11.6 12.3 9.7 2.7 11.9 0.3 
55–59  8.5 9.4 6.2 3.3 9.0 0.5 
60 and older  8.0 9.0 5.4 3.6 8.3 0.3 
Average (years) 41.7 42.6 39.4 3.1*** 42.1 0.4 
Race and ethnicity       

Hispanic 3.2 3.3 2.9 0.4 3.3 0.1 
White, non-Hispanic 74.2 75.1 72.1 2.9 74.8 0.5 
Black, non-Hispanic 16.1 15.5 17.5 -2.0 15.8 -0.3 
Asian, non-Hispanic 0.6 0.6 0.6 0.0 0.6 -0.0 
More than one race 5.1 4.8 5.7 -0.9 4.9 -0.2 
Other, non-Hispanic 0.3 0.3 0.4 0.0 0.3 -0.0 
Missing 0.5 0.3 0.8 -0.5 0.4 -0.1 
Preferred language       

English 99.2 99.2 99.1 0.1 99.3 0.0 
Spanish 0.2 0.2 s 0.1 0.3 0.0 
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Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
enrollees 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Other 0.6 0.5 s -0.2 0.5 -0.1 
Education    †††   

Less than a high school diploma 6.7 5.1 10.7 -5.6 5.0 -1.7‡ 
High school diploma, GED, or certificate of 
completion 

48.0 47.5 49.6 -2.1 47.4 -0.6 

Occupational certificate, license, or two-year 
college degree 

22.0 22.1 21.8 0.3 22.3 0.3 

Four-year college or postgraduate degree 23.3 25.3 17.9 7.4 25.3 2.0 
Injury or Illness characteristics 

Type of injury or illness    †††   

Musculoskeletal, back 9.3 10.0 7.5 2.5 9.6 0.3 
Musculoskeletal, non-back 16.6 17.7 13.7 4.0 16.9 0.3 
Mental 33.0 29.9 41.0 -11.1 31.9 -1.1 
Other 40.3 41.6 37.0 4.6 40.9 0.5 
Missing 0.7 0.7 0.8 -0.2 0.7 -0.1 

New injury or illness  18.3 18.2 18.6 -0.4 17.6 -0.7 
Injury or result of an accident 19.1 20.3 15.9 4.4*** 19.4 0.2 
Work-related injury or illness 5.8 6.2 4.6 1.6* 6.3 0.6 
Injury or illness as part of a workers’ 
compensation claim 

1.1 1.1 1.3 -0.2 1.1 -0.1 

Time between injury or illness and enrollment 

Total days 45 45 44 1 45 0 
Enrolled before onset of injury or illness 0.0 0.0 0.0 0.0 0.0 0.0 
Missing 0.0 0.0 0.0 0.0 0.0 0.0 
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Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
enrollees 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Recent work history 

Employment status at enrollment    †††   

Not employed 34.8 31.4 43.7 -12.2 34.6 -0.2 
Self-employed 4.6 4.6 4.5 0.1 4.5 -0.0 
Employed 60.6 64.0 51.8 12.1 60.9 0.3 
Time since last worked at enrollment    †††   

Working at enrollment 27.5 31.2 17.9 13.3 28.3 0.8 
Last worked less than one week before 20.5 20.9 19.2 1.7 20.4 -0.1 
Last worked one to four weeks before 14.5 13.7 16.5 -2.8 14.3 -0.1 
Last worked one to three months before 18.1 16.0 23.7 -7.7 17.3 -0.8 
Last worked more than three months before 19.4 18.2 22.7 -4.5 19.7 0.3 

Hours per week usually worked before injury or 
illness 

37.1 37.0 37.2 -0.2 36.9 -0.2 

Tenure at most recent job    †††   

Fewer than six months 33.2 30.8 39.5 -8.8 31.1 -2.1 
Six months to one year 15.6 16.6 13.2 3.4 16.4 0.8 
One to two years 13.4 13.4 13.4 0.0 13.3 -0.1 
Two to five years 16.9 17.6 15.0 2.6 17.5 0.7 
More than five years 20.9 21.7 18.9 2.8 21.7 0.8 
Occupational classification of pre-injury or 
pre-illness job 

   †††   

Management, professional, or related 27.4 28.8 23.6 5.2 28.9 1.5 
Service 39.9 38.8 42.9 -4.1 39.3 -0.6 
Sales and office 8.5 9.7 5.4 4.2 9.7 1.2 
Natural resources, construction, or maintenance 6.5 5.5 9.0 -3.6 5.2 -1.3‡ 
Production, transportation, or material moving 17.7 17.2 19.0 -1.8 16.9 -0.9 
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Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
enrollees 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Missing 0.0 0.0 0.0 0.0 0.0 0.0 
Economic well-being 

Earnings in the quarter before the enrollment 
quarter ($) 

6,395 6,633 5,767 866*** 6,484 88 

Earned $1,000 or more in one of the past 12 
months 

81.0 81.5 79.8 1.8 81.2 0.1 

Receipt of income other than earnings       
Social Security disability (SSDI or SSI) 0.8 0.8 0.7 0.2 0.9 0.1 
Veteran’s benefits 1.5 1.4 1.5 -0.1 1.4 -0.0 
Workers’ compensation 0.1 0.0 0.4 -0.4* 0.0 -0.1 
Employer-provided or other private disability 
insurance 

5.0 4.7 6.0 -1.3 4.5 -0.5 

Other public programs 11.4 9.6 16.3 -6.7*** 10.1 -1.3 
Applied for or received SSDI or SSI in the past 
three years 

2.4 2.8 1.4 1.4** 2.8 0.4 

Covered by health insurance 93.0 93.0 92.9 0.2 93.1 0.2 
Total number of enrollees 3,153 2,287 866  2,287  

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: In column D, we compared the baseline characteristics of respondents (column B) to enrollees who did not respond to the one-year follow-up survey (column C). For 

continuous or binary variables, we conducted a two-tailed t-test, and for multinomial categorical variables, we conducted an F-test of joint significance across all categories. In 
column E, we show the baseline characteristics of weighted survey respondents. In column F, we compared the baseline characteristics of all enrollees (column A) to weighted 
survey respondents (column E). For each mean or proportion, we assessed whether the effect size of the difference, in absolute value, was greater than 0.05. 

*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) fewer than three people; SSDI = Social Security Disability Insurance; SSI = 
Supplemental Security Income. 
‡ = Absolute value of the effect size is greater than 0.05  
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Exhibit A.6. MN RETAIN: Baseline characteristics of all enrollees, survey respondents, and survey nonrespondents (percentage unless 
otherwise noted) 

Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
all enrollees and 

weighted 
respondents 

(F) 
Demographic characteristics 

Sex 

Female 55.1 58.2 46.3 12.0*** 57.0 1.9 
Age    †††   

18–29  17.5 14.2 26.9 -12.7 16.5 -1.1 
30–39  24.1 22.4 28.8 -6.4 23.2 -0.9 
40–44  13.2 13.2 12.9 0.3 13.1 -0.1 
45–49  12.6 13.1 11.0 2.1 12.8 0.2 
50–54  12.8 14.0 9.4 4.5 13.4 0.6 
55–59  11.0 12.4 7.0 5.3 11.5 0.5 
60 and older  8.8 10.6 3.8 6.8 9.5 0.7 
Average (years) 42.5 44.0 38.3 5.7*** 43.1 0.6 
Race and ethnicity    †††   

Hispanic 7.6 7.4 8.1 -0.7 7.5 -0.1 
White, non-Hispanic 74.3 76.2 68.8 7.4 75.5 1.2 
Black, non-Hispanic 9.8 9.0 11.9 -2.9 9.3 -0.4 
Asian, non-Hispanic 1.8 1.8 1.6 0.2 1.8 0.0 
More than one race 3.9 3.5 5.0 -1.5 3.7 -0.2 
Other, non-Hispanic 1.8 1.3 3.4 -2.1 1.5 -0.4 
Missing 0.9 0.8 1.3 -0.5 0.8 -0.1 
Preferred language    ††   

English 97.5 97.8 96.4 1.4 97.8 0.3 
Spanish 1.1 1.1 1.0 0.0 1.1 0.1 
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Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
all enrollees and 

weighted 
respondents 

(F) 
Other 1.5 1.1 2.5 -1.4 1.1 -0.4 
Education    †††   

Less than a high school diploma 3.6 2.6 6.5 -3.8  2.7 -1.0‡ 
High school diploma, GED, or certificate of 
completion 

38.1 36.1 43.5 -7.4 35.8 -1.4 

Occupational certificate, license, or two-year 
college degree 

25.4 25.8 24.2 1.6 26.3 0.9 

Four-year college or postgraduate degree 32.9 35.4 25.8 9.6 35.2 2.3 
Injury or Illness characteristics 

Type of injury or illness    †††   

Musculoskeletal, back 10.4 10.1 11.3 -1.2 10.4 -0.0 
Musculoskeletal, non-back 49.7 50.5 47.2 3.3 50.4 0.7 
Mental 14.2 12.8 18.2 -5.3 13.1 -1.1 
Other 25.7 26.5 23.3 3.2 26.1 0.4 
Missing 0.0 0.0 0.0 0.0 0.0 0.0 

New injury or illness  44.6 44.5 45.0 -0.5 43.8 -0.8 
Injury or result of an accident 39.5 39.8 38.6 1.2 39.4 -0.1 
Work-related injury or illness 14.1 14.4 13.0 1.4 14.5 0.5 
Injury or illness as part of a workers’ 
compensation claim 

5.2 5.4 4.5 0.9 5.4 0.2 

Time between injury or illness and enrollment 

Total days 41 41 41 1 41 -0 
Enrolled before onset of injury or illness 7.3 7.9 5.3 2.6*** 8.0 0.7 
Missing 0.0 0.0 0.0 0.0 0.0 0.0 
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Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
all enrollees and 

weighted 
respondents 

(F) 
Recent work history 

Employment status at enrollment    †††   

Not employed 15.2 13.8 19.2 -5.5 14.9 -0.3 
Self-employed 8.1 8.1 8.0 0.1 8.2 0.2 
Employed 76.7 78.1 72.8 5.3 76.8 0.1 
Time since last worked at enrollment    †††   

Working at enrollment 26.9 28.8 21.4 7.4 27.6 0.8 
Last worked less than one week before 14.2 14.4 13.4 1.0 14.3 0.1 
Last worked one to four weeks before 25.2 25.4 24.6 0.8 25.1 -0.0 
Last worked one to three months before 23.1 22.2 25.6 -3.4 22.8 -0.3 
Last worked more than three months before 10.7 9.2 15.0 -5.8 10.1 -0.6 

Hours per week usually worked before injury or 
illness 

37.9 38.1 37.6 0.5 37.9 -0.0 

Tenure at most recent job    †††   

Fewer than six months 20.9 19.7 24.2 -4.5 19.8 -1.1 
Six months to one year 13.7 13.2 15.1 -1.9 13.2 -0.5 
One to two years 14.9 14.4 16.1 -1.7 14.5 -0.4 
Two to five years 18.2 18.4 17.8 0.5 18.2 0.0 
More than five years 32.3 34.2 26.7 7.5 34.2 2.0 
Occupational classification of pre-injury or 
pre-illness job 

   †††   

Management, professional, or related 36.7 38.1 32.7 5.4 38.2 1.5 
Service 31.9 30.8 35.1 -4.3 30.9 -1.0 
Sales and office 7.8 8.3 6.5 1.8 8.5 0.7 
Natural resources, construction, or maintenance 9.3 8.8 10.9 -2.1 8.5 -0.8 
Production, transportation, or material moving 14.3 14.0 14.8 -0.8 13.9 -0.3 
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Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
all enrollees and 

weighted 
respondents 

(F) 
Missing 0.0 0.0 0.0 0.0 0.0 0.0 
Economic well-being 

Earnings in the quarter before the enrollment 
quarter ($) 

10,387 10,858 9,052 1,806*** 10,580 193 

Earned $1,000 or more in one of the past 12 
months 

80.9 81.8 78.3 3.5** 81.5 0.6 

Receipt of income other than earnings       
Social Security disability (SSDI or SSI) s s 0.0 s s 0.0 
Veteran’s benefits 1.0 0.9 1.1 -0.1 0.9 -0.1 
Workers’ compensation 1.0 1.1 0.7 0.4 1.1 0.1 
Employer-provided or other private disability 
insurance 

2.4 2.3 2.7 -0.4 2.3 -0.2 

Other public programs 12.2 12.2 12.3 -0.2 12.4 0.2 
Applied for or received SSDI or SSI in the past 
three years 

1.1 1.0 1.4 -0.4 0.9 -0.1 

Covered by health insurance 96.0 96.6 94.2 2.4** 96.6 0.6 
Total number of enrollees 3,199 2,365 834  2,365  

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: In column D, we compared the baseline characteristics of respondents (column B) to enrollees who did not respond to the one-year follow-up survey (column C). For 

continuous or binary variables, we conducted a two-tailed t-test, and for multinomial categorical variables, we conducted an F-test of joint significance across all categories. In 
column E, we show the baseline characteristics of weighted survey respondents. In column F, we compared the baseline characteristics of all enrollees (column A) to weighted 
survey respondents (column E). For each mean or proportion, we assessed whether the effect size of the difference, in absolute value, was greater than 0.05. 

*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/†† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) fewer than three people; SSDI = Social Security Disability Insurance; SSI = 
Supplemental Security Income. 
‡ = Absolute value of the effect size is greater than 0.05 
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Exhibit A.7. OH RETAIN: Baseline characteristics of all enrollees, survey respondents, and survey nonrespondents (percentage unless 
otherwise noted) 

Variable 

All 
enrollees 

(A) 
Respondents  

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Demographic characteristics 

Sex 

Female 62.0 64.3 58.4 5.9*** 64.0 2.0 
Age    †††   

18–29  14.2 11.2 18.8 -7.6 13.2 -1.0 
30–39  20.2 18.7 22.4 -3.8 20.1 -0.1 
40–44  12.5 12.2 13.0 -0.9 11.9 -0.6 
45–49  13.0 13.9 11.6 2.2 14.3 1.3 
50–54  15.0 15.7 13.8 1.9 14.6 -0.4 
55–59  14.4 16.0 12.0 4.0 14.5 0.0 
60 and older  10.7 12.3 8.2 4.1 11.4 0.7 
Average (years) 44.5 45.8 42.5 3.3*** 44.8 0.3 
Race and ethnicity       

Hispanic 4.2 4.2 4.3 -0.2 3.9 -0.3 
White, non-Hispanic 76.3 77.5 74.4 3.1 76.8 0.6 
Black, non-Hispanic 17.1 16.2 18.5 -2.3 17.2 0.1 
Asian, non-Hispanic 0.5 0.4 0.7 -0.4 0.3 -0.2 
More than one race 1.5 1.4 1.6 -0.2 1.5 0.0 
Other, non-Hispanic 0.3 0.3 s -0.1 0.2 -0.1 
Missing 0.1 0.1 s 0.0 0.1 -0.0 
Preferred language       

English 99.6 99.6 99.6 0.1 99.7 0.1 
Spanish 0.3 s s -0.1 s -0.0 
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Variable 

All 
enrollees 

(A) 
Respondents  

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Other 0.1 s s 0.0 s -0.0 
Education    †††   

Less than a high school diploma 4.1 3.4 5.1 -1.7 3.3 -0.8 
High school diploma, GED, or certificate of 
completion 

38.7 38.0 39.7 -1.6 37.4 -1.3 

Occupational certificate, license, or two-year college 
degree 

32.8 31.7 34.5 -2.8 32.0 -0.8 

Four-year college or postgraduate degree 24.4 26.9 20.7 6.2 27.3 2.9‡ 
Injury or Illness characteristics 

Type of injury or illness    ††   

Musculoskeletal, back 9.4 9.5 9.2 0.3 9.7 0.3 
Musculoskeletal, non-back 71.2 71.5 70.8 0.7 71.3 0.1 
Mental 1.2 0.8 1.7 -0.9 0.9 -0.3 
Other 18.2 18.2 18.3 -0.1 18.2 -0.1 
Missing 0.0 0.0 0.0 0.0 0.0 0.0 

New injury or illness  47.9 47.0 49.4 -2.4 47.2 -0.7 
Injury or result of an accident 58.5 56.3 61.7 -5.4*** 57.8 -0.7 
Work-related injury or illness 3.9 3.8 4.1 -0.3 4.1 0.2 
Injury or illness as part of a workers’ compensation 
claim 

0.0 0.0 0.0 0.0 0.0 0.0 

Time between injury or illness and enrollment 

Total days 20 21 19 2*** 20 -0 
Enrolled before onset of injury or illness 0.0 0.0 0.0 0.0 0.0 0.0 
Missing 0.0 0.0 0.0 0.0 0.0 0.0 
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Variable 

All 
enrollees 

(A) 
Respondents  

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Recent work history 

Employment status at enrollment       

Not employed 12.2 11.7 13.0 -1.4 12.1 -0.1 
Self-employed 2.7 2.7 2.8 -0.1 3.0 0.2 
Employed 85.1 85.7 84.2 1.5 84.9 -0.1 
Time since last worked at enrollment    †   

Working at enrollment 27.5 28.9 25.4 3.5 27.8 0.3 
Last worked less than one week before 16.6 16.5 16.6 -0.1 15.9 -0.7 
Last worked one to four weeks before 35.0 33.5 37.1 -3.6 35.9 0.9 
Last worked one to three months before 10.9 11.2 10.5 0.7 10.3 -0.6 
Last worked more than three months before 10.0 9.8 10.3 -0.5 10.1 0.1 

Hours per week usually worked before injury or 
illness 

38.8 38.9 38.6 0.3 38.7 -0.1 

Tenure at most recent job       

Fewer than six months 15.7 14.9 16.8 -1.8 15.3 -0.4 
Six months to one year 11.6 11.9 11.3 0.7 12.0 0.4 
One to two years 13.3 12.7 14.1 -1.3 12.8 -0.5 
Two to five years 18.2 18.6 17.5 1.1 18.7 0.5 
More than five years 41.2 41.8 40.4 1.4 41.2 -0.0 
Occupational classification of pre-injury or pre-
illness job 

      

Management, professional, or related 28.6 28.8 28.4 0.4 29.7 1.0 
Service 39.1 38.6 39.7 -1.1 40.0 0.9 
Sales and office 8.8 9.2 8.2 1.1 8.8 0.0 
Natural resources, construction, or maintenance 5.4 5.1 5.7 -0.6 4.9 -0.5 
Production, transportation, or material moving 18.1 18.2 17.9 0.3 16.7 -1.4 
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Variable 

All 
enrollees 

(A) 
Respondents  

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents 

(E) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Missing 0.0 0.0 0.0 0.0 0.0 0.0 
Economic well-being 

Earnings in the quarter before the enrollment 
quarter ($) 

10,520 10,639 10,343 297 10,533 12 

Earned $1,000 or more in one of the past 12 months 82.3 82.4 82.2 0.2 82.7 0.4 
Receipt of income other than earnings       

Social Security disability (SSDI or SSI) 0.2 0.1 0.3 -0.1 0.1 -0.0 
Veteran’s benefits 0.9 1.0 0.8 0.2 1.3 0.4 
Workers’ compensation 0.0 s 0.0 0.1 s 0.0 
Employer-provided or other private disability 
insurance 

25.2 26.5 23.4 3.1** 25.9 0.7 

Other public programs 0.3 0.3 0.3 0.0 0.2 -0.1 
Applied for or received SSDI or SSI in the past three 
years 

0.8 1.0 0.5 0.6** 1.2 0.4 

Covered by health insurance 97.3 97.5 97.1 0.3 97.7 0.3 
Total number of enrollees 4,525 2,711 1,814  2,711  

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: In column D, we compared the baseline characteristics of respondents (column B) to enrollees who did not respond to the one-year follow-up survey (column C). For 

continuous or binary variables, we conducted a two-tailed t-test, and for multinomial categorical variables, we conducted an F-test of joint significance across all categories. In 
column E, we show the baseline characteristics of weighted survey respondents. In column F, we compared the baseline characteristics of all enrollees (column A) to weighted 
survey respondents (column E). For each mean or proportion, we assessed whether the effect size of the difference, in absolute value, was greater than 0.05. 

*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) fewer than three people; SSDI = Social Security Disability Insurance; SSI = 
Supplemental Security Income. 
‡ = Absolute value of the effect size is greater than 0.05 
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Exhibit A.8. VT RETAIN: Baseline characteristics of all enrollees, survey respondents, and survey nonrespondents (percentage unless 
otherwise noted) 

Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents  

(E ) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Demographic characteristics 

Sex 

Female 64.0 65.6 58.8 6.8* 65.5 1.4 
Age    †††   

18–29  19.0 14.8 33.0 -18.3 16.9 -2.1‡ 
30–39  24.4 24.3 24.8 -0.5 24.0 -0.4 
40–44  13.5 14.3 11.1 3.1 13.9 0.3 
45–49  11.2 11.8 9.1 2.7 11.6 0.4 
50–54  10.0 10.2 9.6 0.6 10.0 -0.0 
55–59  9.6 10.6 6.7 3.9 10.5 0.8 
60 and older  12.2 14.1 5.7 8.4 13.1 1.0 
Average (years) 42.7 44.1 38.0 6.1*** 43.5 0.8‡ 
Race and ethnicity       

Hispanic 3.5 3.6 3.1 0.5 3.6 0.1 
White, non-Hispanic 88.2 88.6 87.0 1.5 88.5 0.3 
Black, non-Hispanic 1.4 1.3 1.7 -0.5 1.3 -0.1 
Asian, non-Hispanic 0.9 1.0 s 0.3 1.0 0.1 
More than one race 2.9 3.0 2.6 0.3 2.9 0.0 
Other, non-Hispanic 0.5 0.5 s -0.1 0.5 -0.0 
Missing 2.6 2.1 4.3 -2.2 2.1 -0.5 
Preferred language       

English 99.7 99.8 99.4 0.4 99.8 0.1 
Spanish s s s s s 0.0 



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.29 

Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents  

(E ) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Other s s s s s -0.1 
Education    †††   

Less than a high school diploma 3.6 3.0 5.8 -2.8 2.9 -0.7 
High school diploma, GED, or certificate of 
completion 

33.5 28.6 49.4 -20.8 29.3 -4.2‡ 

Occupational certificate, license, or two-year 
college degree 

17.8 19.1 13.4 5.7 18.8 1.0 

Four-year college or postgraduate degree 45.1 49.3 31.4 17.9 49.0 3.9‡ 
Injury or Illness characteristics 

Type of injury or illness       

Musculoskeletal, back 9.4 10.1 7.1 2.9 9.7 0.3 
Musculoskeletal, non-back 21.9 23.3 17.5 5.8 22.7 0.7 
Mental 41.5 40.1 46.1 -6.0 41.0 -0.5 
Other 24.8 24.6 25.4 -0.8 24.6 -0.2 
Missing 2.4 1.9 3.8 -1.9 2.0 -0.4 

New injury or illness  18.4 16.8 23.5 -6.7* 16.6 -1.7 
Injury or result of an accident 19.2 20.3 15.5 4.8 19.8 0.6 
Work-related injury or illness 23.2 24.6 18.7 5.9** 24.3 1.0 
Injury or illness as part of a workers’ compensation 
claim 

5.7 5.7 5.8 -0.1 5.6 -0.2 

Time between injury or illness and enrollment 

Total days 156 154 161 -7 153 -2 
Enrolled before onset of injury or illness 0.8 1.0 0.0 1.0*** 1.0 0.3 
Missing 1.9 1.4 3.3 -1.9 1.5 -0.4 



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.30 

Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents  

(E ) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Recent work history 

Employment status at enrollment    †   

Not employed 24.4 23.5 27.4 -3.8 23.7 -0.7 
Self-employed 10.3 11.4 6.7 4.7 10.9 0.6 
Employed 65.3 65.1 66.0 -0.9 65.4 0.1 
Time since last worked at enrollment       

Working at enrollment 39.1 40.8 33.6 7.2 40.2 1.1 
Last worked less than one week before 24.2 23.1 27.6 -4.5 23.5 -0.7 
Last worked one to four weeks before 10.5 9.7 13.4 -3.7 10.1 -0.5 
Last worked one to three months before 11.9 11.2 14.3 -3.2 11.4 -0.5 
Last worked more than three months before 14.3 15.3 11.1 4.2 14.9 0.6 

Hours per week usually worked before injury or 
illness 

38.4 38.2 39.2 -1.0 38.1 -0.3 

Tenure at most recent job    †††   

Fewer than six months 26.7 24.9 32.5 -7.6 25.8 -0.9 
Six months to one year 14.9 14.2 17.2 -3.0 14.2 -0.7 
One to two years 16.3 15.7 18.2 -2.4 15.9 -0.4 
Two to five years 17.0 17.8 14.5 3.3 17.8 0.7 
More than five years 25.1 27.3 17.6 9.8 26.3 1.2 
Occupational classification of pre-injury or pre-
illness job 

      

Management, professional, or related 43.5 46.2 34.5 11.8 45.6 2.1 
Service 29.4 28.0 34.1 -6.1 28.4 -1.0 
Sales and office 9.5 9.5 9.6 -0.2 9.6 0.1 
Natural resources, construction, or maintenance 7.8 7.5 8.6 -1.0 7.6 -0.1 
Production, transportation, or material moving 7.9 7.3 9.9 -2.6 7.3 -0.6 
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Variable 

All 
enrollees 

(A) 
Respondents 

(B) 

Non-
respondents 

(C) 

Difference 
between 

respondents and 
nonrespondents 

(D) 

Weighted 
respondents  

(E ) 

Difference between 
weighted 

respondents and all 
enrollees  

(F) 
Missing 1.9 1.4 3.3 -1.9 1.5 -0.4 
Economic well-being 

Earnings in the quarter before the enrollment 
quarter ($) 

6,986 7,049 6,780 269 7,027 41 

Earned $1,000 or more in one of the past 12 
months 

76.9 77.8 74.2 3.6 78.0 1.0 

Receipt of income other than earnings       
Social Security disability (SSDI or SSI) 0.5 0.6 0.1 0.6* 0.6 0.1 
Veteran’s benefits 1.6 1.9 s 1.2*** 1.9 0.3 
Workers’ compensation 2.4 2.4 2.2 0.2 2.4 -0.0 
Employer-provided or other private disability 
insurance 

2.4 2.8 s 1.8* 2.7 0.3 

Other public programs 11.7 10.6 15.3 -4.7 10.6 -1.1 
Applied for or received SSDI or SSI in the past 
three years 

6.5 7.0 5.0 2.0 7.0 0.5 

Covered by health insurance 96.1 96.2 95.7 0.5 96.2 0.1 
Total number of enrollees 798 612 186  612  

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: In column D, we compared the baseline characteristics of respondents (column B) to enrollees who did not respond to the one-year follow-up survey (column C). For 

continuous or binary variables, we conducted a two-tailed t-test, and for multinomial categorical variables, we conducted an F-test of joint significance across all categories. In 
column E, we show the baseline characteristics of weighted survey respondents. In column F, we compared the baseline characteristics of all enrollees (column A) to weighted 
survey respondents (column E). For each mean or proportion, we assessed whether the effect size of the difference, in absolute value, was greater than 0.05. 

*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) fewer than three people; SSDI = Social Security Disability Insurance; SSI = 
Supplemental Security Income. 
‡ = Absolute value of the effect size is greater than 0.05
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B. Sample size and composition 

1. Sample size 

For the RETAIN evaluation, we defined the research sample for each program as the enrollees assigned to 
either the treatment or control group through random assignment of either individuals or primary care 
practices, depending on the program (Exhibit A.9). For each program, all enrollees belonged to the 
research sample, except a small number who (1) were enrolled in error, (2) experienced contamination, (3) 
chose to withdraw from the evaluation, or (4) were wildcard enrollees who did not undergo random 
assignment.8  

Only research sample members were eligible for the one-year follow-up survey that provided crucial 
outcomes data for the final impact analysis. For each program, the analysis sample for the one-year 
evaluation comprised the full research sample for outcomes based on administrative data and one-year 
survey respondents for outcomes based on survey data (Exhibit A.9).  

Exhibit A.9. RETAIN sample sizes, by program 
Random 
assignment 
group RETAINWORKS RETAIN KY MN RETAIN OH RETAIN VT RETAIN 
Research sample (randomly assigned enrollees) 

Treatment 509 1,654 1,598 2,264 450 
Control  454 1,499 1,601 2,261 348 
Total 963 3,153 3,199 4,525 798 
Sample eligible for the one-year follow-up survey 

Treatment  507 1,641 1,589 1,741 450 
Control 453 1,493 1,586 1,758 348 
Total 960 3,134 3,175 3,499 798 
Analysis sample (one-year follow-up survey respondents) 

Treatment  387 1,195 1,195 1,369 343 
Control  345 1,092 1,170 1,342 269 
Total 732 2,287 2,365 2,711 612 

Source: RETAIN enrollment data and one-year follow-up survey. 
Note:  The research sample comprises all enrollees who were randomly assigned except enrollees who were enrolled in error (n = 

6), experienced contamination (n = 5), or chose to withdraw from the evaluation (n = 1). It excludes wildcard enrollees who 
did not undergo random assignment (n = 3). The sample eligible for the one-year follow-up survey comprises all research 
sample members except those who chose to withdraw from the survey but remain in the evaluation (n = 3), died during the 
fielding of the one-year survey (n = 53), or were OH RETAIN enrollees who were not sampled for the survey (n = 1,016). The 
analysis sample comprises the sample of people eligible for the one-year follow-up survey who responded to the survey.   

 

8 In September 2023, DOL granted OH RETAIN permission to bypass random assignment for up to three enrollees 
(wildcards) per month with behavioral health conditions. We automatically assigned these wildcard enrollees to the 
treatment group of the OH RETAIN program. We excluded these cases from the evaluation because they were not 
randomly assigned. 
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2. Baseline characteristics 

We expected enrollees in the treatment and control groups of each RETAIN program to be similar in their 
initial characteristics because of the experimental study design we used to construct the groups. Random 
assignment, when implemented correctly, should result in research groups that are, on average, similar in 
their characteristics at the time of enrollment. For each program, we checked that random assignment 
worked as expected by comparing the baseline characteristics of treatment and control group members in 
the research sample (all enrollees) and analysis sample (one-year follow-up survey respondents). We 
examined 29 measures covering 20 types of characteristics (for example, we examined both a continuous 
and categorical measure of enrollee age).  

In Exhibits A.10.1–A.13.2, we present the results of baseline balance tests for the four programs that used 
individual random assignment designs: RETAINWORKS, RETAIN KY, MN RETAIN, and OH RETAIN. The 
results of the tests indicate that random assignment worked as intended in each RETAIN program. For 
each program, we found only a small number of differences in baseline characteristics among all enrollees 
and among early follow-up survey respondents. For each program and sample, though some individual 
characteristics may have shown statistically significant differences, they were likely to be due to chance. 
With a significance level of 10 percent, we expect to reject the null hypothesis that the groups were 
equivalent for one out of every 10 characteristics by chance alone, even when the two groups in fact had 
no underlying differences. Therefore, we consider significant differences for three or fewer measures out 
of the 29 measures as not concerning. Furthermore, as we describe in Appendix B, we included 
characteristics that were significantly different at baseline as covariates in the regression-adjusted impact 
analyses to control for the observed differences. 

Exhibits A.14.1 and A.14.2 present the results of baseline balance tests for VT RETAIN, the program that 
used clustered random assignment design. Notably, the sizes of the treatment and control group are 
uneven. Although we stratified random assignment of primary care practices based on their approximate 
size, practices might have varied in the number of potentially eligible patients they received or the extent 
to which they supported recruitment, which could have contributed to differences in the sizes of 
treatment and control groups. As with the other programs, VT RETAIN’s treatment and control groups 
were similar in baseline characteristics. We observed three notable differences in enrollee characteristics 
among enrollees—a slightly larger number than we did in the other programs.9 This pattern might be 
expected due to the clustered random assignment of primary care practices. Because people who seek 
care at the same primary care practice might have similar characteristics, and we assigned all enrollees 
associated with a practice the same random assignment status, differences in the treatment and control 
groups are more likely to appear when random assignment occurred at the practice level than the 
individual level. Nonetheless, we observed only three statistically significant differences in enrollee 
characteristics—close to the number of differences we might detect through chance alone with a 
significance level of 10 percent. 

 

9 For a fourth characteristic, preferred language, the difference was statistically significant but trivial in magnitude. All 
control enrollees reported English was their preferred language, while this share was 99.6 percent among control 
enrollees.  
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Exhibit A.10.1. RETAINWORKS: Baseline characteristics of all enrollees, by random assignment 
group (percentage unless otherwise noted) 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Demographic characteristics 

Sexa 

Female 61.5 60.4 62.7 -2.3 0.46 
Agea     0.68 

18–29 16.6 16.6 16.7 -0.1  
30–39  22.8 23.9 21.7 2.2  
40–44  13.4 12.7 14.1 -1.4  
45–49  13.3 13.7 12.8 0.9  
50–54  12.7 12.9 12.4 0.5  
55–59  11.1 11.7 10.5 1.1  
60 and older  10.1 8.5 11.8 -3.3  
Average (years) 43.1 42.9 43.3 -0.4 0.62 
Race and ethnicity     0.36 

Hispanic 9.3 8.9 9.8 -0.9  
White, non-Hispanic 72.0 69.8 74.4 -4.6  
Black, non-Hispanic 12.4 14.0 10.5 3.5  
Asian, non-Hispanic 0.7 s s 0.1  
More than one race 3.1 4.0 2.2 1.8  
Other, non-Hispanic 2.2 2.2 2.2 0.0  
Missing 0.3 s s 0.2  
Preferred language     0.78 

English 99.3 99.2 99.4 -0.2  
Spanish 0.7 0.8 0.6 0.2  
Other 0.0 0.0 0.0 0.0  
Education     0.45 

Less than a high school diploma 5.1 5.1 5.1 0.0  
High school diploma, GED, or certificate of 
completion 

45.6 47.6 43.4 4.2  

Occupational certificate, license, or two-year college 
degree 

29.7 29.4 30.0 -0.6  

Four-year college or postgraduate degree 19.6 17.9 21.5 -3.6  
Injury or illness characteristics 

Type of illness     0.70 

Musculoskeletal, back 17.1 17.0 17.3 -0.3  
Musculoskeletal, non-back 49.3 47.8 51.0 -3.2  
Mental 7.4 7.8 s 0.9  
Other 25.4 26.5 24.3 2.2  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Missing 0.7 0.9 s 0.4  

New injury or illness  46.9 47.9 45.8 2.1 0.49 
Injury or result of an accident 47.9 45.9 50.1 -4.2 0.18 
Work-related injury or illness 29.5 27.5 31.7 -4.2 0.14 
Injury or illness as part of a workers’ compensation 
claim 

17.9 16.3 19.6 -3.3 0.17 

Time between injury or illness and enrollment 

Total days 39 38 39 -1 0.53 
Enrolled before onset of injury or illness s s 0.0 s s 
Missing 0.0 0.0 0.0 0.0 n.a. 
Recent work history 

Employment status at enrollmenta     0.98 

Not employed 19.2 19.0 19.5 -0.5  
Self-employed 4.3 4.3 4.2 0.1  
Employed 76.5 76.7 76.3 0.4  
Time since last worked at enrollmenta     0.69 

Working at enrollment 35.8 37.3 34.2 3.0  
Last worked less than one week before 16.2 15.0 17.5 -2.5  
Last worked one to four weeks before 17.0 17.8 16.2 1.6  
Last worked one to three months before 15.3 14.9 15.7 -0.7  
Last worked more than three months before 15.7 15.0 16.4 -1.3  

Hours per week usually worked before injury or 
illness 

40.6 40.0 41.3 -1.3** 0.04 

Tenure at most recent job     0.97 

Less than six months 23.1 22.6 23.5 -0.9  
Six months to one year 12.8 13.3 12.2 1.1  
One to two years 17.7 17.7 17.6 0.1  
Two to five years 19.4 18.9 20.0 -1.1  
More than five years 27.1 27.5 26.7 0.8  
Occupational classification of pre-injury or pre-
illness job 

   † 0.10 

Management, professional, or related 28.1 26.1 30.4 -4.3  
Service 35.4 35.4 35.4 0.0  
Sales and office 9.2 8.6 10.0 -1.4  
Natural resources, construction, or maintenance 8.0 9.7 6.1 3.5  
Production, transportation, or material moving 19.2 20.2 18.1 2.1  
Missing 0.0 0.0 0.0 0.0  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Economic well-being 

Earnings in the quarter before the quarter they 
enrolled ($) 

7,977 7,946 8,012 -65 0.88 

Earned $1,000 or more in one of the past 12 months 80.2 79.4 81.1 -1.7 0.47 
Receipt of income other than earnings      

Social Security disability (SSDI or SSI) s 0.0 s s s 
Veteran’s benefits 2.0 2.2 1.7 0.4 0.62 
Workers’ compensation 5.4 5.5 5.2 0.3 0.84 
Employer-provided or other private disability 
insurance 

7.6 7.0 8.3 -1.3 0.43 

Other public programs 2.9 2.4 3.5 -1.1 0.31 
Applied for or received SSDI or SSI in the past three 
years 

5.2 4.1 6.4 -2.3 0.11 

Covered by health insurance 86.9 89.4 84.2 5.2** 0.02 
Total number of enrollees 963 509 454   

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: We adjusted the treatment and control group means for the characteristics based on which we stratified random 

assignment. The p-value for a continuous or binary variable is based on a two-tailed t-test. The p-value for a multinomial 
categorical variable, which we present in the row for the variable label, is based on an F-test of joint significance across all 
categories. 

a We stratified random assignment of enrollees based on this characteristic, so we expect it to be balanced between the treatment 
and control group by design. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
n.a. = not applicable; s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) 
fewer than three people; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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Exhibit A.10.2. RETAINWORKS: Baseline characteristics of one-year follow-up survey 
respondents, by random assignment group (percentage unless otherwise noted) 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Demographic characteristics 

Sexa 

Female 63.7 61.6 66.1 -4.6 0.20 
Agea     0.92 

18–29 15.1 14.8 15.4 -0.6  
30–39  21.6 21.8 21.3 0.6  
40–44  13.9 13.8 14.1 -0.4  
45–49  13.4 14.1 12.6 1.5  
50–54  13.3 13.6 13.0 0.6  
55–59  11.7 12.2 11.1 1.1  
60 and older  11.0 9.7 12.5 -2.8  
Average (years) 43.9 43.9 43.9 0.0 0.96 
Race and ethnicity     0.78 

Hispanic 10.1 9.5 10.8 -1.3  
White, non-Hispanic 71.8 70.4 73.3 -2.8  
Black, non-Hispanic 11.8 13.0 10.5 2.4  
Asian, non-Hispanic s s s s  
More than one race 3.2 3.8 2.7 1.1  
Other, non-Hispanic 2.3 2.3 2.2 0.1  
Missing s s s s  
Preferred language     0.97 

English 99.0 99.0 99.1 0.0  
Spanish 1.0 1.0 0.9 0.0  
Other 0.0 0.0 0.0 0.0  
Education     0.46 

Less than a high school diploma 5.1 4.7 5.5 -0.9  
High school diploma, GED, or certificate of 
completion 

43.8 46.4 40.8 5.7  

Occupational certificate, license, or two-year college 
degree 

29.5 28.7 30.5 -1.8  

Four-year college or postgraduate degree 21.6 20.2 23.2 -3.0  
Injury or illness characteristics 

Type of illness     0.43 

Musculoskeletal, back 17.5 18.4 16.4 2.0  
Musculoskeletal, non-back 50.2 47.1 53.6 -6.5  
Mental 6.3 6.1 s -0.4  
Other 25.3 27.7 22.7 5.0  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Missing 0.7 0.7 s -0.1  

New injury or illness  45.6 46.2 44.9 1.3 0.72 
Injury or result of an accident 46.0 43.9 48.5 -4.6 0.20 
Work-related injury or illness 29.5 27.5 31.7 -4.2 0.20 
Injury or illness as part of a workers’ compensation 
claim 

17.3 15.4 19.4 -4.0 0.15 

Time between injury or illness and enrollment 

Total days 40 38 41 -2 0.31 
Enrolled before onset of injury or illness s s 0.0 s s 
Missing 0.0 0.0 0.0 0.0 n.a. 
Recent work history 

Employment status at enrollmenta     0.84 

Not employed 19.2 20.0 18.3 1.8  
Self-employed 3.8 3.8 3.9 -0.1  
Employed 77.0 76.2 77.9 -1.7  
Time since last worked at enrollmenta     0.70 

Working at enrollment 37.0 36.9 37.0 0.0  
Last worked less than one week before 16.1 14.6 17.7 -3.1  
Last worked one to four weeks before 16.1 17.6 14.5 3.0  
Last worked one to three months before 14.8 14.4 15.2 -0.8  
Last worked more than three months before 16.0 16.4 15.6 0.9  

Hours per week usually worked before injury or 
illness 

40.6 40.1 41.2 -1.2 0.15 

Tenure at most recent job     0.81 

Less than six months 20.6 18.9 22.5 -3.6  
Six months to one year 13.2 13.8 12.4 1.4  
One to two years 17.8 18.2 17.3 0.9  
Two to five years 19.5 19.6 19.4 0.2  
More than five years 29.0 29.5 28.4 1.2  
Occupational classification of pre-injury or pre-
illness job 

   † 0.09 

Management, professional, or related 29.6 27.8 31.6 -3.8  
Service 33.4 33.0 33.9 -0.9  
Sales and office 9.9 8.6 11.3 -2.7  
Natural resources, construction, or maintenance 7.8 9.4 6.0 3.4  
Production, transportation, or material moving 19.3 21.2 17.1 4.0  
Missing 0.0 0.0 0.0 0.0  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Economic well-being 

Earnings in the quarter before the quarter they 
enrolled ($) 

8,138 8,156 8,118 39 0.94 

Earned $1,000 or more in one of the past 12 months 79.7 78.3 81.3 -3.0 0.28 
Receipt of income other than earnings      

Social Security disability (SSDI or SSI) 0.0 0.0 0.0 0.0 n.a. 
Veteran’s benefits 1.9 2.0 1.7 0.3 0.74 
Workers’ compensation 5.5 5.7 5.2 0.4 0.79 
Employer-provided or other private disability 
insurance 

7.6 7.0 8.4 -1.4 0.47 

Other public programs 2.9 2.4 3.6 -1.1 0.39 
Applied for or received SSDI or SSI in the past three 
years 

5.5 4.6 6.4 -1.7 0.30 

Covered by health insurance 88.3 90.5 85.8 4.7* 0.05 
Total number of enrollees 732 387 345   

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: We adjusted the treatment and control group means for the characteristics based on which we stratified random 

assignment. We applied probability weights to account for survey nonresponse. The p-value for a continuous or binary 
variable is based on a two-tailed t-test. The p-value for a multinomial categorical variable, which we present in the row for 
the variable label, is based on an F-test of joint significance across all categories. 

a We stratified random assignment of enrollees based on this characteristic, so we expect it to be balanced between the treatment 
and control group by design. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
n.a. = not applicable; s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) 
fewer than three people; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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Exhibit A.11.1. RETAIN KY: Baseline characteristics of all enrollees, by random assignment 
group (percentage unless otherwise noted) 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Demographic characteristics 

Sexa 

Female 61.1 60.5 61.8 -1.2 0.48 
Agea     0.89 

18–29 18.1 18.1 18.1 0.0  
30–39  27.2 28.0 26.3 1.7  
40–44  14.3 13.6 15.0 -1.4  
45–49  12.3 12.1 12.4 -0.3  
50–54  11.6 11.8 11.4 0.5  
55–59  8.5 8.5 8.6 -0.1  
60 and older  8.0 7.8 8.2 -0.4  
Average (years) 41.7 41.6 41.8 -0.2 0.59 
Race and ethnicity     0.54 

Hispanic 3.2 3.7 2.7 1.0  
White, non-Hispanic 74.2 74.7 73.8 0.9  
Black, non-Hispanic 16.1 15.7 16.5 -0.9  
Asian, non-Hispanic 0.6 0.6 0.5 0.1  
More than one race 5.1 4.6 5.6 -1.0  
Other, non-Hispanic 0.3 0.4 0.3 0.0  
Missing 0.5 0.4 0.5 -0.1  
Preferred language     0.49 

English 99.2 99.2 99.3 -0.1  
Spanish 0.2 0.3 s 0.2  
Other 0.6 0.5 s -0.1  
Education    † 0.08 

Less than a high school diploma 6.7 6.4 6.9 -0.5  
High school diploma, GED, or certificate of 
completion 

48.0 49.1 46.8 2.3  

Occupational certificate, license, or two-year college 
degree 

22.0 20.3 23.9 -3.5  

Four-year college or postgraduate degree 23.3 24.1 22.3 1.8  
Injury or illness characteristics 

Type of illness     0.67 

Musculoskeletal, back 9.3 10.0 8.5 1.5  
Musculoskeletal, non-back 16.6 16.5 16.8 -0.3  
Mental 33.0 33.0 33.0 0.0  
Other 40.3 39.8 41.0 -1.2  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Missing 0.7 0.7 0.7 0.0  

New injury or illness  18.3 18.0 18.6 -0.5 0.68 
Injury or result of an accident 19.1 19.5 18.8 0.7 0.62 
Work-related injury or illness 5.8 6.6 4.9 1.7** 0.04 
Injury or illness as part of a workers’ compensation 
claim 

1.1 1.3 1.0 0.3 0.50 

Time between injury or illness and enrollment 

Total days 45 48 41 7*** 0.00 
Enrolled before onset of injury or illness 0.0 0.0 0.0 0.0 n.a. 
Missing 0.0 0.0 0.0 0.0 n.a. 
Recent work history 

Employment status at enrollmenta     0.75 

Not employed 34.8 34.4 35.3 -0.9  
Self-employed 4.6 4.4 4.7 -0.3  
Employed 60.6 61.2 60.0 1.2  
Time since last worked at enrollmenta     0.98 

Working at enrollment 27.5 27.4 27.7 -0.3  
Last worked less than one week before 20.5 20.5 20.4 0.1  
Last worked one to four weeks before 14.5 14.7 14.2 0.5  
Last worked one to three months before 18.1 18.3 17.9 0.3  
Last worked more than three months before 19.4 19.1 19.8 -0.7  

Hours per week usually worked before injury or 
illness 

37.1 37.1 37.0 0.1 0.80 

Tenure at most recent job     0.95 

Less than six months 33.2 33.2 33.2 -0.1  
Six months to one year 15.6 16.1 15.1 1.0  
One to two years 13.4 13.2 13.6 -0.4  
Two to five years 16.9 16.6 17.1 -0.5  
More than five years 20.9 20.9 21.0 -0.1  
Occupational classification of pre-injury or pre-
illness job 

    0.24 

Management, professional, or related 27.4 28.2 26.5 1.7  
Service 39.9 39.8 40.0 -0.1  
Sales and office 8.5 7.7 9.4 -1.8  
Natural resources, construction, or maintenance 6.5 6.0 7.0 -1.0  
Production, transportation, or material moving 17.7 18.3 17.1 1.2  
Missing 0.0 0.0 0.0 0.0  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.42 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Economic well-being 

Earnings in the quarter before the quarter they 
enrolled ($) 

6,395 6,503 6,277 225 0.32 

Earned $1,000 or more in one of the past 12 months 81.0 81.1 80.9 0.2 0.87 
Receipt of income other than earnings      

Social Security disability (SSDI or SSI) 0.8 0.7 0.9 -0.2 0.44 
Veteran’s benefits 1.5 1.3 1.7 -0.4 0.36 
Workers’ compensation 0.1 s s 0.0 0.90 
Employer-provided or other private disability 
insurance 

5.0 5.5 4.5 1.0 0.17 

Other public programs 11.4 11.2 11.7 -0.5 0.64 
Applied for or received SSDI or SSI in the past three 
years 

2.4 2.1 2.8 -0.7 0.22 

Covered by health insurance 93.0 92.5 93.5 -1.1 0.24 
Total number of enrollees 3,153 1,654 1,499   

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: We adjusted the treatment and control group means for the characteristics based on which we stratified random 

assignment. The p-value for a continuous or binary variable is based on a two-tailed t-test. The p-value for a multinomial 
categorical variable, which we present in the row for the variable label, is based on an F-test of joint significance across all 
categories. 

a We stratified random assignment of enrollees based on this characteristic, so we expect it to be balanced between the treatment 
and control group by design. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
n.a. = not applicable; s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) 
fewer than three people; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 

  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.43 

Exhibit A.11.2. RETAIN KY: Baseline characteristics of one-year follow-up survey respondents, 
by random assignment group (percentage unless otherwise noted) 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Demographic characteristics 

Sexa 

Female 62.5 61.2 63.8 -2.6 0.21 
Agea     0.64 

18–29 16.9 16.5 17.3 -0.7  
30–39  27.1 28.2 25.9 2.3  
40–44  14.6 14.3 15.0 -0.7  
45–49  12.2 11.2 13.2 -2.0  
50–54  11.9 12.0 11.7 0.3  
55–59  9.0 9.6 8.4 1.2  
60 and older  8.3 8.2 8.5 -0.3  
Average (years) 42.1 42.1 42.1 0.1 0.89 
Race and ethnicity     0.15 

Hispanic 3.3 3.6 3.0 0.6  
White, non-Hispanic 74.8 75.4 74.0 1.4  
Black, non-Hispanic 15.8 15.8 15.7 0.1  
Asian, non-Hispanic 0.6 0.5 s -0.2  
More than one race 4.9 4.0 5.8 -1.8  
Other, non-Hispanic 0.3 s s 0.3  
Missing 0.4 s 0.6 -0.4  
Preferred language     0.69 

English 99.3 99.2 99.3 0.0  
Spanish 0.3 0.3 s 0.2  
Other 0.5 0.4 s -0.1  
Education     0.18 

Less than a high school diploma 4.9 4.3 5.7 -1.4  
High school diploma, GED, or certificate of 
completion 

47.4 48.5 46.2 2.3  

Occupational certificate, license, or two-year college 
degree 

22.3 21.1 23.6 -2.6  

Four-year college or postgraduate degree 25.3 26.1 24.5 1.6  
Injury or illness characteristics 

Type of illness     0.78 

Musculoskeletal, back 9.7 10.2 9.1 1.1  
Musculoskeletal, non-back 16.9 17.2 16.6 0.7  
Mental 31.9 31.8 32.0 -0.2  
Other 40.9 40.2 41.5 -1.3  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.44 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Missing 0.7 0.6 0.8 -0.3  

New injury or illness  17.6 17.4 17.7 -0.2 0.87 
Injury or result of an accident 19.4 19.4 19.3 0.1 0.95 
Work-related injury or illness 6.3 7.3 5.3 2.0* 0.06 
Injury or illness as part of a workers’ compensation 
claim 

1.1 1.4 0.7 0.7 0.12 

Time between injury or illness and enrollment 

Total days 45 48 42 6*** 0.01 
Enrolled before onset of injury or illness 0.0 0.0 0.0 0.0 n.a. 
Missing 0.0 0.0 0.0 0.0 n.a. 
Recent work history 

Employment status at enrollmenta     0.42 

Not employed 34.6 33.3 36.0 -2.7  
Self-employed 4.5 4.5 4.5 0.0  
Employed 60.9 62.2 59.5 2.6  
Time since last worked at enrollmenta     0.94 

Working at enrollment 28.3 28.3 28.3 0.0  
Last worked less than one week before 20.4 20.9 19.8 1.0  
Last worked one to four weeks before 14.3 14.2 14.5 -0.3  
Last worked one to three months before 17.3 17.5 17.1 0.5  
Last worked more than three months before 19.7 19.1 20.4 -1.2  

Hours per week usually worked before injury or 
illness 

36.9 37.1 36.8 0.3 0.46 

Tenure at most recent job     0.98 

Less than six months 31.1 30.5 31.7 -1.2  
Six months to one year 16.4 16.7 16.1 0.6  
One to two years 13.3 13.4 13.1 0.3  
Two to five years 17.5 17.6 17.5 0.2  
More than five years 21.7 21.8 21.6 0.2  
Occupational classification of pre-injury or pre-
illness job 

    0.37 

Management, professional, or related 28.9 30.1 27.5 2.7  
Service 39.3 39.3 39.4 -0.1  
Sales and office 9.7 8.9 10.6 -1.7  
Natural resources, construction, or maintenance 5.2 4.7 5.7 -1.0  
Production, transportation, or material moving 16.9 16.9 16.8 0.1  
Missing 0.0 0.0 0.0 0.0  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.45 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Economic well-being 

Earnings in the quarter before the quarter they 
enrolled ($) 

6,484 6,561 6,400 161 0.54 

Earned $1,000 or more in one of the past 12 months 81.2 81.3 81.0 0.2 0.88 
Receipt of income other than earnings      

Social Security disability (SSDI or SSI) 0.9 0.8 1.0 -0.2 0.68 
Veteran’s benefits 1.4 1.5 1.4 0.1 0.90 
Workers’ compensation 0.0 s 0.0 0.1 0.32 
Employer-provided or other private disability 
insurance 

4.5 4.9 4.2 0.7 0.38 

Other public programs 10.1 10.2 10.0 0.2 0.86 
Applied for or received SSDI or SSI in the past three 
years 

2.8 2.4 3.3 -0.9 0.22 

Covered by health insurance 93.1 92.1 94.3 -2.2** 0.04 
Total number of enrollees 2,287 1,195 1,092   

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: We adjusted the treatment and control group means for the characteristics based on which we stratified random 

assignment. We applied probability weights to account for survey nonresponse. The p-value for a continuous or binary 
variable is based on a two-tailed t-test. The p-value for a multinomial categorical variable, which we present in the row for 
the variable label, is based on an F-test of joint significance across all categories. 

a We stratified random assignment of enrollees based on this characteristic, so we expect it to be balanced between the treatment 
and control group by design. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
n.a. = not applicable; s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) 
fewer than three people; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.46 

Exhibit A.12.1. MN RETAIN: Baseline characteristics of all enrollees, by random assignment 
group (percentage unless otherwise noted) 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Demographic characteristics 

Sexa 

Female 55.1 55.1 55.1 0.0 0.98 
Agea     0.87 

18–29 17.5 17.9 17.2 0.7  
30–39  24.1 23.6 24.6 -1.0  
40–44  13.2 12.9 13.4 -0.6  
45–49  12.6 12.8 12.3 0.5  
50–54  12.8 13.1 12.5 0.6  
55–59  11.0 11.4 10.6 0.8  
60 and older  8.8 8.3 9.4 -1.0  
Average (years) 42.5 42.5 42.6 -0.1 0.79 
Race and ethnicity     0.65 

Hispanic 7.6 7.1 8.0 -0.9  
White, non-Hispanic 74.3 73.5 75.1 -1.5  
Black, non-Hispanic 9.8 10.5 9.0 1.5  
Asian, non-Hispanic 1.8 1.8 1.7 0.0  
More than one race 3.9 4.1 3.6 0.5  
Other, non-Hispanic 1.8 2.0 1.6 0.3  
Missing 0.9 1.0 0.9 0.1  
Preferred language     0.85 

English 97.5 97.3 97.6 -0.3  
Spanish 1.1 1.1 1.0 0.1  
Other 1.5 1.6 1.4 0.2  
Education     0.96 

Less than a high school diploma 3.6 3.7 3.5 0.2  
High school diploma, GED, or certificate of 
completion 

38.1 38.2 37.9 0.3  

Occupational certificate, license, or two-year college 
degree 

25.4 25.5 25.2 0.3  

Four-year college or postgraduate degree 32.9 32.5 33.3 -0.7  
Injury or illness characteristics 

Type of illness     0.41 

Musculoskeletal, back 10.4 11.3 9.5 1.8  
Musculoskeletal, non-back 49.7 49.6 49.8 -0.2  
Mental 14.2 14.0 14.5 -0.5  
Other 25.7 25.2 26.2 -1.0  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.47 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Missing 0.0 0.0 0.0 0.0  

New injury or illness  44.6 44.1 45.2 -1.0 0.54 
Injury or result of an accident 39.5 40.2 38.8 1.4 0.41 
Work-related injury or illness 14.1 13.8 14.3 -0.4 0.72 
Injury or illness as part of a workers’ compensation 
claim 

5.2 5.2 5.2 -0.1 0.94 

Time between injury or illness and enrollment 

Total days 41 41 41 0 0.79 
Enrolled before onset of injury or illness 7.3 7.5 7.0 0.6 0.52 
Missing 0.0 0.0 0.0 0.0 n.a. 
Recent work history 

Employment status at enrollmenta     0.93 

Not employed 15.2 15.2 15.2 0.0  
Self-employed 8.1 7.9 8.3 -0.4  
Employed 76.7 76.9 76.5 0.4  
Time since last worked at enrollmenta     0.45 

Working at enrollment 26.9 27.0 26.7 0.2  
Last worked less than one week before 14.2 14.0 14.3 -0.3  
Last worked one to four weeks before 25.2 24.6 25.8 -1.2  
Last worked one to three months before 23.1 22.7 23.4 -0.7  
Last worked more than three months before 10.7 11.7 9.7 2.0  

Hours per week usually worked before injury or 
illness 

37.9 38.0 37.9 0.2 0.67 

Tenure at most recent job     0.39 

Less than six months 20.9 21.6 20.3 1.3  
Six months to one year 13.7 13.3 14.2 -0.9  
One to two years 14.9 15.8 13.9 1.9  
Two to five years 18.2 17.6 18.8 -1.2  
More than five years 32.3 31.7 32.8 -1.1  
Occupational classification of pre-injury or pre-
illness job 

    0.79 

Management, professional, or related 36.7 36.3 37.1 -0.8  
Service 31.9 32.3 31.5 0.8  
Sales and office 7.8 7.4 8.3 -0.9  
Natural resources, construction, or maintenance 9.3 9.6 9.0 0.6  
Production, transportation, or material moving 14.3 14.4 14.1 0.3  
Missing 0.0 0.0 0.0 0.0  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.48 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Economic well-being 

Earnings in the quarter before the quarter they 
enrolled ($) 

10,387 10,303 10,471 -168 0.61 

Earned $1,000 or more in one of the past 12 months 80.9 81.4 80.3 1.1 0.42 
Receipt of income other than earnings      

Social Security disability (SSDI or SSI) s s s s s 
Veteran’s benefits 1.0 1.1 0.9 0.2 0.57 
Workers’ compensation 1.0 1.1 0.9 0.3 0.45 
Employer-provided or other private disability 
insurance 

2.4 2.2 2.7 -0.5 0.36 

Other public programs 12.2 11.7 12.8 -1.1 0.31 
Applied for or received SSDI or SSI in the past three 
years 

1.1 0.9 1.2 -0.4 0.31 

Covered by health insurance 96.0 95.8 96.1 -0.3 0.62 
Total number of enrollees 3,199 1,598 1,601   

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: We adjusted the treatment and control group means for the characteristics based on which we stratified random 

assignment. The p-value for a continuous or binary variable is based on a two-tailed t-test. The p-value for a multinomial 
categorical variable, which we present in the row for the variable label, is based on an F-test of joint significance across all 
categories. 

a We stratified random assignment of enrollees based on this characteristic, so we expect it to be balanced between the treatment 
and control group by design. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
n.a. = not applicable; s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) 
fewer than three people; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
 

  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.49 

Exhibit A.12.2. MN RETAIN: Baseline characteristics of one-year follow-up survey respondents, 
by random assignment group (percentage unless otherwise noted) 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Demographic characteristics 

Sexa 

Female 57.0 57.2 56.9 0.3 0.89 
Agea     0.72 

18–29 16.5 16.1 16.9 -0.8  
30–39  23.2 23.3 23.0 0.3  
40–44  13.1 12.3 13.9 -1.6  
45–49  12.8 13.2 12.4 0.8  
50–54  13.4 14.0 12.9 1.1  
55–59  11.5 12.1 10.9 1.2  
60 and older  9.5 9.0 10.0 -1.0  
Average (years) 43.1 43.3 43.0 0.2 0.64 
Race and ethnicity     0.56 

Hispanic 7.5 6.9 8.1 -1.2  
White, non-Hispanic 75.5 74.8 76.2 -1.3  
Black, non-Hispanic 9.3 10.5 8.2 2.3  
Asian, non-Hispanic 1.8 1.7 1.8 0.0  
More than one race 3.7 3.6 3.7 -0.2  
Other, non-Hispanic 1.5 1.7 1.3 0.4  
Missing 0.8 0.9 0.8 0.1  
Preferred language     0.38 

English 97.8 97.3 98.2 -0.8  
Spanish 1.1 1.3 0.9 0.4  
Other 1.1 1.3 0.9 0.5  
Education     0.99 

Less than a high school diploma 2.7 2.8 2.5 0.2  
High school diploma, GED, or certificate of 
completion 

35.8 35.9 35.8 0.1  

Occupational certificate, license, or two-year college 
degree 

26.3 26.3 26.3 0.0  

Four-year college or postgraduate degree 35.2 35.0 35.4 -0.4  
Injury or illness characteristics 

Type of illness     0.43 

Musculoskeletal, back 10.4 11.1 9.7 1.4  
Musculoskeletal, non-back 50.4 49.1 51.8 -2.7  
Mental 13.1 13.7 12.5 1.2  
Other 26.1 26.2 26.1 0.1  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.50 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Missing 0.0 0.0 0.0 0.0  

New injury or illness  43.8 43.6 44.1 -0.5 0.81 
Injury or result of an accident 39.4 38.6 40.1 -1.5 0.43 
Work-related injury or illness 14.5 13.9 15.2 -1.4 0.35 
Injury or illness as part of a workers’ compensation 
claim 

5.4 4.9 6.0 -1.1 0.24 

Time between injury or illness and enrollment 

Total days 41 41 41 0 0.84 
Enrolled before onset of injury or illness 8.0 8.5 7.4 1.0 0.34 
Missing 0.0 0.0 0.0 0.0 n.a. 
Recent work history 

Employment status at enrollmenta     0.66 

Not employed 14.9 15.0 14.9 0.1  
Self-employed 8.2 7.7 8.8 -1.0  
Employed 76.8 77.3 76.4 0.9  
Time since last worked at enrollmenta     0.32 

Working at enrollment 27.6 27.6 27.7 -0.1  
Last worked less than one week before 14.3 14.1 14.5 -0.5  
Last worked one to four weeks before 25.1 24.0 26.4 -2.4  
Last worked one to three months before 22.8 23.1 22.6 0.5  
Last worked more than three months before 10.1 11.3 8.9 2.5  

Hours per week usually worked before injury or 
illness 

37.9 37.9 37.9 0.0 0.99 

Tenure at most recent job     0.28 

Less than six months 19.8 21.0 18.6 2.4  
Six months to one year 13.2 12.3 14.2 -1.9  
One to two years 14.5 15.3 13.7 1.5  
Two to five years 18.2 17.4 19.1 -1.7  
More than five years 34.2 34.1 34.4 -0.4  
Occupational classification of pre-injury or pre-
illness job 

    0.59 

Management, professional, or related 38.2 38.0 38.4 -0.4  
Service 30.9 31.1 30.7 0.4  
Sales and office 8.5 7.8 9.2 -1.4  
Natural resources, construction, or maintenance 8.5 9.2 7.8 1.3  
Production, transportation, or material moving 13.9 14.0 13.9 0.1  
Missing 0.0 0.0 0.0 0.0  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.51 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Economic well-being 

Earnings in the quarter before the quarter they 
enrolled ($) 

10,598 10,507 10,692 -185 0.62 

Earned $1,000 or more in one of the past 12 months 81.5 81.1 81.9 -0.8 0.60 
Receipt of income other than earnings      

Social Security disability (SSDI or SSI) s s s s s 
Veteran’s benefits 0.9 1.0 0.9 0.1 0.73 
Workers’ compensation 1.1 1.3 1.0 0.3 0.48 
Employer-provided or other private disability 
insurance 

2.3 1.9 2.7 -0.8 0.18 

Other public programs 12.3 11.9 12.7 -0.8 0.54 
Applied for or received SSDI or SSI in the past three 
years 

0.9 0.7 1.2 -0.6 0.17 

Covered by health insurance 96.6 96.5 96.7 -0.1 0.87 
Total number of enrollees 2,365 1,195 1,170   

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: We adjusted the treatment and control group means for the characteristics based on which we stratified random 

assignment. We applied probability weights to account for survey nonresponse. The p-value for a continuous or binary 
variable is based on a two-tailed t-test. The p-value for a multinomial categorical variable, which we present in the row for 
the variable label, is based on an F-test of joint significance across all categories. 

a We stratified random assignment of enrollees based on this characteristic, so we expect it to be balanced between the treatment 
and control group by design. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
n.a. = not applicable; s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) 
fewer than three people; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income 

  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.52 

Exhibit A.13.1. OH RETAIN: Baseline characteristics of all enrollees, by random assignment 
group (percentage unless otherwise noted) 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Demographic characteristics 

Sexa 

Female 62.0 62.0 62.0 0.0 0.99 
Agea     0.18 

18–29 14.2 14.1 14.3 -0.2  
30–39  20.2 20.7 19.6 1.1  
40–44  12.5 12.6 12.5 0.1  
45–49  13.0 12.4 13.6 -1.2  
50–54  15.0 14.2 15.8 -1.6  
55–59  14.4 14.3 14.6 -0.3  
60 and older  10.7 11.7 9.6 2.1  
Average (years) 44.5 44.5 44.4 0.1 0.76 
Race and ethnicity     0.59 

Hispanic 4.2 4.2 4.3 -0.1  
White, non-Hispanic 76.3 76.5 76.1 0.4  
Black, non-Hispanic 17.1 16.8 17.4 -0.7  
Asian, non-Hispanic 0.5 0.6 0.4 0.2  
More than one race 1.5 1.4 1.6 -0.2  
Other, non-Hispanic 0.3 0.4 0.2 0.2  
Missing 0.1 0.1 0.0 0.1  
Preferred language     0.68 

English 99.6 99.7 99.5 0.2  
Spanish 0.3 0.3 s -0.1  
Other 0.1 0.0 s 0.0  
Education     0.39 

Less than a high school diploma 4.1 4.1 4.2 -0.1  
High school diploma, GED, or certificate of 
completion 

38.7 39.6 37.7 1.9  

Occupational certificate, license, or two-year college 
degree 

32.8 31.7 33.9 -2.3  

Four-year college or postgraduate degree 24.4 24.6 24.1 0.5  
Injury or illness characteristics 

Type of illness     0.53 

Musculoskeletal, back 9.4 9.3 9.4 -0.2  
Musculoskeletal, non-back 71.2 70.6 71.9 -1.3  
Mental 1.2 1.1 1.3 -0.2  
Other 18.2 19.0 17.4 1.6  



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.53 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Missing 0.0 0.0 0.0 0.0  

New injury or illness  47.9 48.0 47.9 0.1 0.96 
Injury or result of an accident 58.5 58.6 58.3 0.4 0.79 
Work-related injury or illness 3.9 3.7 4.1 -0.4 0.50 
Injury or illness as part of a workers’ compensation 
claim 

0.0 0.0 0.0 0.0 n.a. 

Time between injury or illness and enrollment 

Total days 20 20 21 -1*** 0.01 
Enrolled before onset of injury or illness 0.0 0.0 0.0 0.0 n.a. 
Missing 0.0 0.0 0.0 0.0 n.a. 
Recent work history 

Employment status at enrollmenta     0.59 

Not employed 12.2 12.3 12.2 0.1  
Self-employed 2.7 3.0 2.5 0.5  
Employed 85.1 84.8 85.4 -0.6  
Time since last worked at enrollmenta     0.74 

Working at enrollment 27.5 28.0 26.9 1.1  
Last worked less than one week before 16.6 16.0 17.1 -1.1  
Last worked one to four weeks before 35.0 35.3 34.6 0.7  
Last worked one to three months before 10.9 10.9 11.0 -0.1  
Last worked more than three months before 10.0 9.7 10.3 -0.6  

Hours per week usually worked before injury or 
illness 

38.8 38.8 38.7 0.1 0.66 

Tenure at most recent job     0.70 

Less than six months 15.7 15.0 16.3 -1.3  
Six months to one year 11.6 11.7 11.6 0.1  
One to two years 13.3 13.3 13.2 0.1  
Two to five years 18.2 18.7 17.6 1.2  
More than five years 41.2 41.2 41.3 -0.1  
Occupational classification of pre-injury or pre-
illness job 

    0.12 

Management, professional, or related 28.6 27.1 30.2 -3.0  
Service 39.1 40.3 37.9 2.4  
Sales and office 8.8 9.1 8.6 0.5  
Natural resources, construction, or maintenance 5.4 5.0 5.7 -0.7  
Production, transportation, or material moving 18.1 18.5 17.7 0.8  
Missing 0.0 0.0 0.0 0.0  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Economic well-being 

Earnings in the quarter before the quarter they 
enrolled ($) 

10,520 10,429 10,612 -183 0.46 

Earned $1,000 or more in one of the past 12 months 82.3 82.3 82.3 0.0 0.99 
Receipt of income other than earnings      

Social Security disability (SSDI or SSI) 0.2 0.2 0.2 0.0 0.80 
Veteran’s benefits 0.9 0.9 0.9 -0.1 0.84 
Workers’ compensation 0.0 0.0 0.0 0.0 1.00 
Employer-provided or other private disability 
insurance 

25.2 25.4 25.0 0.4 0.72 

Other public programs 0.3 0.4 0.3 0.1 0.59 
Applied for or received SSDI or SSI in the past three 
years 

0.8 0.5 1.1 -0.6** 0.03 

Covered by health insurance 97.3 97.5 97.2 0.3 0.56 
Total number of enrollees 4,525 2,264 2,261   

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: We adjusted the treatment and control group means for the characteristics based on which we stratified random 

assignment. The p-value for a continuous or binary variable is based on a two-tailed t-test. The p-value for a multinomial 
categorical variable, which we present in the row for the variable label, is based on an F-test of joint significance across all 
categories. 

a We stratified random assignment of enrollees based on this characteristic, so we expect it to be balanced between the treatment 
and control group by design. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
n.a. = not applicable; s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) 
fewer than three people; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit A.13.2. OH RETAIN: Baseline characteristics of one-year follow-up survey respondents, 
by random assignment group (percentage unless otherwise noted) 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Demographic characteristics 

Sexa 

Female 64.0 62.9 65.1 -2.2 0.31 
Agea    † 0.06 

18–29 13.2 12.8 13.7 -0.9  
30–39  20.1 21.8 18.4 3.4  
40–44  11.9 11.6 12.1 -0.5  
45–49  14.3 13.2 15.4 -2.2  
50–54  14.6 13.7 15.6 -1.9  
55–59  14.5 13.9 15.1 -1.2  
60 and older  11.4 13.0 9.7 3.4  
Average (years) 44.8 44.9 44.8 0.1 0.88 
Race and ethnicity     0.34 

Hispanic 3.9 4.0 3.9 0.1  
White, non-Hispanic 76.8 77.8 75.9 1.9  
Black, non-Hispanic 17.2 16.3 18.1 -1.8  
Asian, non-Hispanic 0.3 0.4 s 0.3  
More than one race 1.5 1.2 1.8 -0.7  
Other, non-Hispanic 0.2 s 0.2 0.1  
Missing 0.1 s s 0.1  
Preferred language    ††† 0.00 

English 99.7 99.8 99.5 0.3  
Spanish s 0.2 s s  
Other s 0.0 s s  
Education     0.18 

Less than a high school diploma 3.3 3.3 3.3 -0.1  
High school diploma, GED, or certificate of 
completion 

37.4 39.6 35.2 4.5  

Occupational certificate, license, or two-year college 
degree 

32.0 30.3 33.8 -3.5  

Four-year college or postgraduate degree 27.3 26.8 27.7 -0.9  
Injury or illness characteristics 

Type of illness     0.11 

Musculoskeletal, back 9.7 8.9 10.5 -1.6  
Musculoskeletal, non-back 71.3 72.5 70.1 2.4  
Mental 0.9 0.5 1.2 -0.7  
Other 18.2 18.1 18.2 -0.1  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Missing 0.0 0.0 0.0 0.0  

New injury or illness  47.2 47.3 47.1 0.2 0.92 
Injury or result of an accident 57.8 57.8 57.7 0.1 0.97 
Work-related injury or illness 4.1 3.5 4.8 -1.2 0.24 
Injury or illness as part of a workers’ compensation 
claim 

0.0 0.0 0.0 0.0 n.a. 

Time between injury or illness and enrollment 

Total days 20 19 21 -2*** 0.00 
Enrolled before onset of injury or illness 0.0 0.0 0.0 0.0 n.a. 
Missing 0.0 0.0 0.0 0.0 n.a. 
Recent work history 

Employment status at enrollmenta     0.85 

Not employed 12.1 12.1 12.1 -0.1  
Self-employed 3.0 2.7 3.2 -0.4  
Employed 84.9 85.2 84.7 0.5  
Time since last worked at enrollmenta     0.74 

Working at enrollment 27.8 28.5 27.2 1.3  
Last worked less than one week before 15.9 16.0 15.8 0.2  
Last worked one to four weeks before 35.9 36.2 35.6 0.6  
Last worked one to three months before 10.3 10.2 10.5 -0.3  
Last worked more than three months before 10.1 9.2 11.0 -1.9  

Hours per week usually worked before injury or 
illness 

38.7 38.8 38.6 0.2 0.72 

Tenure at most recent job     0.47 

Less than six months 15.3 14.3 16.3 -2.0  
Six months to one year 12.0 12.2 11.8 0.4  
One to two years 12.8 12.3 13.3 -1.0  
Two to five years 18.7 20.0 17.4 2.6  
More than five years 41.2 41.2 41.2 0.0  
Occupational classification of pre-injury or pre-
illness job 

    0.72 

Management, professional, or related 29.6 28.6 30.7 -2.1  
Service 40.0 40.0 40.0 0.1  
Sales and office 8.8 8.8 8.9 -0.1  
Natural resources, construction, or maintenance 4.9 5.1 4.6 0.5  
Production, transportation, or material moving 16.7 17.5 15.8 1.6  
Missing 0.0 0.0 0.0 0.0  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Economic well-being 

Earnings in the quarter before the quarter they 
enrolled ($) 

10,532 10,505 10,560 -55 0.89 

Earned $1,000 or more in one of the past 12 months 82.7 83.7 81.7 2.0 0.21 
Receipt of income other than earnings      

Social Security disability (SSDI or SSI) 0.1 s s -0.1 0.49 
Veteran’s benefits 1.3 1.3 1.3 0.0 0.96 
Workers’ compensation s s s s s 
Employer-provided or other private disability 
insurance 

25.9 25.9 25.9 0.0 0.98 

Other public programs 0.2 0.3 0.2 0.1 0.44 
Applied for or received SSDI or SSI in the past three 
years 

1.2 0.6 1.8 -1.2** 0.01 

Covered by health insurance 97.7 97.7 97.6 0.1 0.93 
Total number of enrollees 2,711 1,369 1,342   

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: We adjusted the treatment and control group means for the characteristics based on which we stratified random 

assignment. We applied probability weights to account for survey sampling and nonresponse. The p-value for a continuous 
or binary variable is based on a two-tailed t-test. The p-value for a multinomial categorical variable, which we present in the 
row for the variable label, is based on an F-test of joint significance across all categories. 

a We stratified random assignment of enrollees based on this characteristic, so we expect it to be balanced between the treatment 
and control group by design. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
n.a. = not applicable; s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) 
fewer than three people; SSDI = Social Security Disability Insurance; SSI = Supplemental Security 
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Exhibit A.14.1. VT RETAIN: Baseline characteristics of all enrollees, by random assignment 
group (percentage unless otherwise noted) 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Demographic characteristics 

Sex 

Female 64.0 60.4 68.7 -8.3*** 0.01 
Age    † 0.08 

18–29 19.0 21.1 16.4 4.8  
30–39  24.4 26.9 21.3 5.6  
40–44  13.5 11.9 15.6 -3.7  
45–49  11.2 11.0 11.3 -0.3  
50–54  10.0 8.8 11.7 -2.9  
55–59  9.6 9.5 9.8 -0.3  
60 and older  12.2 10.8 13.9 -3.2  
Average (years) 42.7 41.7 44.0 -2.4** 0.02 
Race and ethnicity     0.83 

Hispanic 3.5 3.5 3.5 0.0  
White, non-Hispanic 88.2 89.0 87.3 1.7  
Black, non-Hispanic 1.4 1.6 1.1 0.4  
Asian, non-Hispanic 0.9 s 0.9 0.0  
More than one race 2.9 2.6 3.2 -0.6  
Other, non-Hispanic 0.5 s 0.8 -0.5  
Missing 2.6 2.2 3.2 -1.0  
Preferred language    ††† 0.00 

English 99.7 99.6 100.0 -0.4  
Spanish s s 0.0 s  
Other s s 0.0 s  
Education     0.33 

Less than a high school diploma 3.6 4.2 2.9 1.4  
High school diploma, GED, or certificate of 
completion 

33.5 33.5 33.3 0.2  

Occupational certificate, license, or two-year college 
degree 

17.8 15.6 20.7 -5.1  

Four-year college or postgraduate degree 45.1 46.6 43.1 3.5  
Injury or illness characteristics 

Type of illness     0.80 

Musculoskeletal, back 9.4 9.3 9.6 -0.3  
Musculoskeletal, non-back 21.9 21.2 22.9 -1.6  
Mental 41.5 43.4 39.0 4.5  
Other 24.8 23.7 26.3 -2.6  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Missing 2.4 2.4 2.4 0.0  

New injury or illness  18.4 17.7 19.3 -1.7 0.56 
Injury or result of an accident 19.2 20.7 17.2 3.4 0.24 
Work-related injury or illness 23.2 22.6 24.0 -1.4 0.67 
Injury or illness as part of a workers’ compensation 
claim 

5.7 5.9 5.5 0.4 0.78 

Time between injury or illness and enrollment 

Total days 156 156 156 0 0.99 
Enrolled before onset of injury or illness 0.8 0.7 0.8 -0.1 0.80 
Missing 1.9 1.8 2.0 -0.2 0.82 
Recent work history 

Employment status at enrollment     0.90 

Not employed 24.4 23.9 25.1 -1.1  
Self-employed 10.3 10.6 9.9 0.7  
Employed 65.3 65.5 65.1 0.4  
Time since last worked at enrollment    †† 0.05 

Working at enrollment 39.1 39.9 38.0 1.9  
Last worked less than one week before 24.2 21.8 27.3 -5.5  
Last worked one to four weeks before 10.5 12.9 7.5 5.3  
Last worked one to three months before 11.9 11.1 12.9 -1.8  
Last worked more than three months before 14.3 14.3 14.3 0.0  

Hours per week usually worked before injury or 
illness 

38.4 38.3 38.7 -0.4 0.57 

Tenure at most recent job     0.44 

Less than six months 26.7 28.4 24.5 4.0  
Six months to one year 14.9 15.2 14.5 0.7  
One to two years 16.3 17.4 14.9 2.5  
Two to five years 17.0 16.4 17.9 -1.5  
More than five years 25.1 22.6 28.3 -5.7  
Occupational classification of pre-injury or pre-
illness job 

    0.27 

Management, professional, or related 43.5 42.4 44.9 -2.5  
Service 29.4 31.8 26.4 5.5  
Sales and office 9.5 7.7 11.9 -4.1  
Natural resources, construction, or maintenance 7.8 8.5 6.8 1.6  
Production, transportation, or material moving 7.9 7.8 8.0 -0.2  
Missing 1.9 1.8 2.0 -0.2  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Economic well-being 

Earnings in the quarter before the quarter they 
enrolled ($) 

6,986 6,959 7,022 -64 0.93 

Earned $1,000 or more in one of the past 12 months 76.9 77.2 76.6 0.5 0.86 
Receipt of income other than earnings      

Social Security disability (SSDI or SSI) 0.5 0.6 s 0.3 0.55 
Veteran’s benefits 1.6 2.2 1.0 1.2 0.37 
Workers’ compensation 2.4 2.8 1.8 1.1 0.26 
Employer-provided or other private disability 
insurance 

2.4 2.0 2.9 -0.9 0.36 

Other public programs 11.7 11.3 12.2 -0.9 0.76 
Applied for or received SSDI or SSI in the past three 
years 

6.5 7.0 5.9 1.1 0.49 

Covered by health insurance 96.1 95.7 96.7 -1.0 0.45 
Total number of enrollees 798 450 348   

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: We adjusted the treatment and control group means for the characteristics based on which we stratified random 

assignment. The p-value for a continuous or binary variable is based on a two-tailed t-test. The p-value for a multinomial 
categorical variable, which we present in the row for the variable label, is based on an F-test of joint significance across all 
categories. 

*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
 s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) fewer than three people; 
SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit A.14.2. VT RETAIN: Baseline characteristics of one-year follow-up survey respondents, 
by random assignment group (percentage unless otherwise noted) 

Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Demographic characteristics 

Sex 

Female 65.5 61.0 71.2 -10.2*** 0.01 
Age    † 0.09 

18–29 16.9 17.9 15.6 2.3  
30–39  24.0 27.4 19.8 7.6  
40–44  13.9 12.2 16.0 -3.8  
45–49  11.6 11.4 11.9 -0.5  
50–54  10.0 9.0 11.3 -2.3  
55–59  10.5 10.9 9.9 1.1  
60 and older  13.1 11.3 15.6 -4.3  
Average (years) 43.5 42.6 44.7 -2.1* 0.05 
Race and ethnicity     0.95 

Hispanic 3.6 3.9 3.3 0.7  
White, non-Hispanic 88.5 88.1 89.0 -0.9  
Black, non-Hispanic 1.3 1.5 1.1 0.4  
Asian, non-Hispanic 1.0 s s -0.3  
More than one race 2.9 2.9 2.9 0.0  
Other, non-Hispanic 0.5 s s -0.3  
Missing 2.1 2.4 1.9 0.5  
Preferred language    ††† 0.01 

English 99.8 99.7 100.0 -0.3  
Spanish s s 0.0 s  
Other s s 0.0 s  
Education     0.53 

Less than a high school diploma 2.9 3.3 2.5 0.7  
High school diploma, GED, or certificate of 
completion 

29.3 28.7 30.0 -1.4  

Occupational certificate, license, or two-year college 
degree 

18.8 16.7 21.5 -4.8  

Four-year college or postgraduate degree 49.0 51.3 45.9 5.4  
Injury or illness characteristics 

Type of illness     0.84 

Musculoskeletal, back 9.7 9.3 10.2 -0.9  
Musculoskeletal, non-back 22.7 21.6 24.1 -2.5  
Mental 41.0 43.1 38.3 4.8  
Other 24.6 23.9 25.6 -1.7  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Missing 2.0 2.1 1.9 0.2  

New injury or illness  16.6 15.5 18.2 -2.7 0.36 
Injury or result of an accident 19.8 21.1 18.1 3.0 0.33 
Work-related injury or illness 24.3 23.3 25.5 -2.2 0.53 
Injury or illness as part of a workers’ compensation 
claim 

5.6 5.2 6.1 -0.9 0.57 

Time between injury or illness and enrollment 

Total days 153 152 156 -4 0.82 
Enrolled before onset of injury or illness 1.0 1.0 1.0 -0.1 0.93 
Missing 1.5 1.5 1.5 0.0 0.99 
Recent work history 

Employment status at enrollment     0.84 

Not employed 23.7 23.3 24.3 -1.0  
Self-employed 10.9 11.5 10.1 1.4  
Employed 65.4 65.2 65.6 -0.4  
Time since last worked at enrollment    † 0.06 

Working at enrollment 40.2 40.2 40.1 0.2  
Last worked less than one week before 23.5 20.9 26.8 -5.9  
Last worked one to four weeks before 10.1 12.9 6.5 6.4  
Last worked one to three months before 11.4 10.8 12.2 -1.4  
Last worked more than three months before 14.9 15.2 14.5 0.7  

Hours per week usually worked before injury or 
illness 

38.1 37.7 38.6 -0.8 0.30 

Tenure at most recent job    †† 0.01 

Less than six months 25.8 27.6 23.6 4.0  
Six months to one year 14.2 12.6 16.4 -3.8  
One to two years 15.9 19.4 11.4 8.0  
Two to five years 17.8 17.1 18.6 -1.4  
More than five years 26.3 23.3 30.1 -6.8  
Occupational classification of pre-injury or pre-
illness job 

   †† 0.04 

Management, professional, or related 45.6 44.3 47.2 -3.0  
Service 28.4 31.8 24.1 7.7  
Sales and office 9.6 7.2 12.8 -5.6  
Natural resources, construction, or maintenance 7.6 8.8 6.1 2.8  
Production, transportation, or material moving 7.3 6.5 8.4 -1.9  
Missing 1.5 1.5 1.5 0.0  
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Variable 
All 
(A) 

Treatment 
group 

(B) 

Control 
group 

(C) 
Difference 

(B–C) p-value 
Economic well-being 

Earnings in the quarter before the quarter they 
enrolled ($) 

7,028 6,793 7,327 -533 0.53 

Earned $1,000 or more in one of the past 12 months 78.0 76.3 80.2 -3.9 0.30 
Receipt of income other than earnings      

Social Security disability (SSDI or SSI) 0.6 0.7 s 0.3 0.61 
Veteran’s benefits 1.9 2.5 1.1 1.3 0.37 
Workers’ compensation 2.4 2.8 1.9 0.9 0.34 
Employer-provided or other private disability 
insurance 

2.7 2.3 3.3 -1.0 0.38 

Other public programs 10.6 10.8 10.2 0.6 0.86 
Applied for or received SSDI or SSI in the past three 
years 

7.0 8.2 5.5 2.6 0.17 

Covered by health insurance 96.2 96.3 96.1 0.2 0.90 
Total number of enrollees 612 343 269   

Source: RETAIN enrollment data; one-year follow-up survey data. 
Note: We adjusted the treatment and control group means for the characteristics based on which we stratified random 

assignment. We applied probability weights to account for survey nonresponse. The p-value for a continuous or binary 
variable is based on a two-tailed t-test. The p-value for a multinomial categorical variable, which we present in the row for 
the variable label, is based on an F-test of joint significance across all categories. 

*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Difference in distribution is significantly different from zero (p-value is less than .10/.05/.01) using an F-test. 
 s = cell suppressed because it represents (or enables logical inference of the value of a cell that represents) fewer than three people; 
SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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C. Output and outcome measures 
In the sections below, we describe the outcome measures we examined. We have organized the outcome 
descriptions by domain or topic area. The data sources for the measures are the program service use data, 
one-year follow-up survey, SSA program data, and state UI wage records. The three primary outcomes for 
our analysis were employment in the fourth quarter after enrollment, earnings in the four quarters after 
enrollment, and applications for SSDI or SSI during the 12 months after enrollment. 

1. Program participation measures 

For the participation analysis, we examined service use measures in five domains: (1) use of RETAIN 
services, (2) use of RTW coordinator services, (3) use of or referral to job retention services, (4) use of or 
referral to job search or training services, and (5) use of other employment-related services and supports. 
This section describes how we constructed the measures examined in the participation analysis, organized 
by domain. 

a. Use of RETAIN services 

We examined several summary measures of RETAIN service use among treatment enrollees.10 We 
examined a binary measure of whether enrollees established a RTW plan in participation. We also 
examined a binary measure of whether enrollees used any RETAIN services beyond the RTW plan—that is, 
received one or more of the following: two or more communications between the RTW coordinator and 
enrollee; any services or referrals to support job retention; any services or referrals to support job search 
or training. We also examined a binary measure of whether enrollees used any employment services 
(meaning that they used or were referred to at least one job retention service, job training or job search 
service, or other employment service); and the average number of days between the enrollee’s RETAIN 
enrollment and exit dates.11  

b. Use of RTW coordinator services 

We examined several measures of enrollees’ use of planning and communication services provided by 
RTW coordinators. We analyzed a binary measure of whether enrollees established an RTW plan, which 
the RTW coordinator developed to support the enrollees’ ability to return to or stay at work by assessing 
their barriers to employment and providing ways to overcome them. We also examined binary measures 
of whether the RTW plan was informed by a meeting between the RTW coordinator and a medical 
provider, employer, or another party, respectively, to clarify the enrollee’s work ability, medical restrictions, 
functional limitations or to obtain buy-in for the RTW plan; and the average number of days between the 
enrollees’ RETAIN enrollment and the date the RTW plan was established. In addition, we examined the 
binary measure of whether enrollees had at least two communications with their RTW coordinator; the 
mean number of communications; and the distribution in frequency of communication between the RTW 
coordinator and key players in the RTW process including the enrollee, employer, medical provider, or 
workforce professional.  

 

10 For the one RETAIN program that offered (limited) services to the control group, RETAIN KY, we also examined 
service use among control enrollees.  
11 There were differences in how the RETAIN programs recorded date of exit. For example, MN RETAIN and OH 
RETAIN recorded exit date as the last date of contact with the enrollee, whereas VT RETAIN recorded the exit date as 
six months after enrollment date for all enrollees.  
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c. Use of job retention services or referrals 

We examined binary measures of whether enrollees used or were referred to various services to support 
job retention (on-site job analysis; ergonomic assessment; and RTW coordinator assisting their employer 
in identifying and implementing workplace accommodations) and whether they used or were referred to 
at least one of those services.  

d. Use of job search or job training services or referrals 

We examined binary measures of whether enrollees used or were referred to various types of service to 
support job search or job training services (job search services, job training services, and transitional work 
opportunity) and whether they used or were referred to at least one of those services.  

e. Use of other employment services and supports 

We examined binary measures of whether enrollees used or were referred to other employment services 
and supports separate from the services described above, including separate measures for use of such 
services versus referral to employment-related supports.  

2. Outcome measures for impact analysis 

For the impact analysis, we examined outcomes in four domains: (1) labor force attachment and 
employment, (2) SSA program participation, (3) economic well-being, and (4) health. This section 
describes how we constructed the outcomes examined in the one-year impact analysis.  

We assessed impacts on three primary outcomes and a wide range of secondary outcomes. We 
differentiated between primary and secondary outcomes to distinguish the measures that should receive 
the most policy focus in the ultimate evaluation of the program’s efficacy. This designation is a 
transparent way to avoid concerns about data mining when assessing impacts on the broad range of 
outcomes. The focus on a limited set of outcomes also mitigates a potential issue with multiple 
comparisons—that is, the chance of finding a statistically significant finding across several outcomes by 
chance. Based on the RETAIN theory of change, we selected three primary outcomes to test the projects’ 
efficacy: employment in the fourth quarter after enrollment, earnings in the four quarters after enrollment, 
and applications for SSDI or SSI during the 12 months after enrollment. In the descriptions below, an 
asterisk (*) denotes the primary outcomes.  

a. Labor force attachment and employment  

Employment and earnings in the four quarters after enrollment 

• Employment in the first, second, and third quarter after enrollment. These binary measures reflect 
whether the enrollee had positive earnings in each of the first three quarters after enrollment. We 
defined employment as having positive earnings in that quarter.  

• Employment in the fourth quarter after enrollment.* This binary measure indicates whether the 
enrollee had positive earnings in the fourth quarter after enrollment.  

• Employment in any of the four quarters after enrollment. This binary indicates whether the enrollee 
has positive earnings in any of the four quarters after enrollment.  

• Earnings in the first, second, third, and fourth quarter after enrollment. These continuous measures 
capture earnings in each of the four quarters after enrollment. We used the Consumer Price Index for 
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Urban Wage Earners to convert average weekly earnings into constant 2024 dollars.12 We also removed 
extreme outliers and winsorized the distribution of this measure. 

• Sum of earnings in Quarters 1-4 after enrollment.* This continuous measure captures the sum of 
earnings across the four quarters after enrollment.  

• Earnings above SGA in the first, second, third, and fourth quarter after enrollment. These binary 
measures reflect whether an enrollee earned more than the substantial gainful activity (SGA) threshold 
in each of the four quarters following enrollment. We compared each quarter’s earnings to the 
corresponding year’s SGA threshold, calculated by multiplying the monthly SGA level for non-blind 
individuals by three. For instance, we used a quarterly SGA threshold of $4,050 for 2022 and $4,410 for 
2023 (SSA n.d.). 

Employment at the time of the survey 

• Connected to an employer. This binary measure indicates whether the enrollee was working at or on 
leave from a job at the time of the survey. We defined this connection as being employed at a job, 
organization, or business for pay or profit; it also included working for a business that the respondent 
might own. 

• Working. This binary measure indicates whether the enrollee was working at a job at the time of the 
survey. It did not include enrollees who were on leave. 

• Connected to an employer or looking for work. This binary measure indicates whether the enrollee 
was connected to an employer (working or on leave from a job) at the time of the survey or was not 
connected to an employer but had been looking for work during the two months before the survey. 
Looking for work includes looking for a paid full-time or part-time job. If the enrollee was not 
connected to an employer and had missing information about looking for work, we used multiple 
imputation to fill the missing information when constructing this measure. 

• Working or engaged in occasional activities or side jobs. This binary measure indicates whether the 
enrollee was working at a job or engaged in occasional online or in-person work activities or side jobs 
(such as babysitting, yard work, selling goods online, or driving using a ride-sharing app) at the time of 
the survey. 

• Participated in job-related training. We defined job-related training as having lasted at least one 
week and designed to help find a job, improve job skills, or learn a new job. 

• Average weekly pay. This continuous measure shows the enrollee’s average weekly pay at their main 
job at the time of the survey. We asked how much the enrollee typically earned before taxes or other 
deductions, including tips and bonuses. If the enrollee was working at a job and had missing 
information on average weekly pay, we used multiple imputation to fill the missing average weekly pay 
information when constructing this measure. We used the Consumer Price Index for Urban Wage 
Earners to convert average weekly earnings into constant 2024 dollars. We removed extreme outliers 
and winsorized the distribution of this measure. 

 

12  We also inflation-adjusted and winsorized earnings in the quarter before enrollment, which is a core covariate in 
our models. 
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• Usual hours worked. This continuous measure shows an enrollee’s average hours worked per week at 
their main job at the time of the survey. We asked about the typical hours and provided ranges if the 
enrollee could not respond. If the enrollee was working at a job and had missing information on hours 
worked, we used multiple imputation to fill the missing work hours information when constructing this 
measure. We removed extreme outliers and winsorized the distribution of this measure.13  

• Working for an employer that offered health insurance. This binary measure indicates whether the 
enrollee was working at the time of the survey and their employer offered health insurance. Enrollees 
had the option of selecting “Not applicable - Self-employed” in response to the survey question; in such 
cases, we counted them as not working for an employer that offered health insurance. If the enrollee 
was working at a job and had missing information on whether the employer offered health insurance, 
we used multiple imputation to fill in the missing information when constructing this measure. 

• Working for an employer that offered paid leave. This binary measure indicates whether the enrollee 
was working at the time of the survey and their employer offered paid leave. Enrollees had the option of 
selecting “Not applicable - Self-employed” in response to the survey question; in such cases, we 
counted them as not working for an employer that offered them paid leave. If the enrollee was working 
at a job and had missing information on whether the employer offered paid leave, we used multiple 
imputation to fill in the missing information when constructing this measure. 

b. SSA program participation in the 12 months after enrollment 

• Applied for SSDI or SSI.* This binary measure indicates whether the enrollee applied for SSDI or SSI in 
the 12 months after enrollment.  

• Received any SSDI or SSI. This binary measure indicates whether the enrollee received SSDI benefits or 
SSI payments in the 12 months after enrollment. We defined benefit or payment receipt as having SSI or 
SSDI benefits paid in any of the 12 months following enrollment. Since the SSI and SSDI payment 
variables are monthly, we defined the 12-month lookout period as beginning in the month after the 
month of enrollment.  

• SSA payment amount (SSDI and SSI). This continuous measure captures the sum of SSDI benefits and 
SSI payments in the 12 months after enrollment. We inflation-adjusted benefit and payment amounts to 
2024 dollars.  

• Applied for SSDI. This binary measure indicates whether the enrollee applied for SSDI in the 12 months 
after enrollment.  

• Received any SSDI benefit. This binary measure indicates whether the enrollee received any SSDI 
benefits in the 12 months after enrollment. This measure includes any SSDI benefit receipt that might 
be the result of an application filed before enrollment.  

 

13 Winsorizing involves removing or transforming extreme values in a data distribution to reduce the effect of possibly 
spurious outliers. We took the following steps by RETAIN program. First, we calculated the measure’s 99th percentile, 
excluding zeroes and outlier values (values more than three times the inter-quartile range above the 75th percentile 
of non-zero values). We then top-coded values above the 99th percentile of the program-specific distribution of non-
zero and non-outlier values at the 99th percentile of the program-specific distribution of non-zero and non-outlier 
values. 
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• SSDI benefit amount. This continuous measure captures the total SSDI benefit amount paid in the 12 
months after enrollment. This measure includes any SSDI benefits that might be the result of an 
application filed before enrollment. We inflation-adjusted the benefit amount to 2024 dollars.  

• Received any SSI payment. This binary measure indicates whether the enrollee received any SSDI 
benefits in the 12 months after enrollment. This measure includes any SSI payment receipt that might 
be the result of an application filed before enrollment. 

• SSI payment amount. This continuous measure captures the total amount of SSI payments made in 
the 12 months after enrollment. This measure includes any SSI payments that might be the result of an 
application filed before enrollment. We inflation-adjusted the payment amount to 2024 dollars.  

c. Economic well-being in the month before the survey 

We winsorized all the continuous measures below to account for any extreme outliers and inflation-
adjusted to 2024 dollars.  

• Household income. This continuous measure captures the sum of income from Supplemental Nutrition 
Assistance Program (SNAP), housing assistance, SSI, SSDI, UI, workers’ compensation, retirement 
income, private disability benefits, household earnings, and any other sources of income not queried in 
the survey in the month before the one-year follow-up survey. 

• Household earnings. This continuous measure captures household earnings in the month before the 
one-year follow-up survey.  

• Receipt of public assistance benefits. This binary measure indicates whether the enrollee’s household 
received SNAP, housing assistance or unemployment compensation in the month before the one-year 
follow-up survey.  

• Household UI benefit amount. This continuous measure captures the unemployment insurance 
benefit amount the household received in the month before the one-year follow-up survey. If the 
enrollee reported receipt of UI benefits and we had missing information on the amount, we used 
multiple imputation to fill in the missing information when constructing this measure. 

• SNAP benefit amount. This continuous measure captures the SNAP benefit amount the household 
received in the month before the one-year follow-up survey. If the enrollee reported receipt of SNAP 
benefits and we had missing information on the amount, we used multiple imputation to fill in the 
missing information when constructing this measure. 

• Government housing assistance amount. This continuous measure captures the amount of 
government housing assistance the household received in the month before the one-year follow-up 
survey. If the enrollee reported receipt of government housing assistance and we had missing 
information on the amount, we used multiple imputation to fill in the missing information when 
constructing this measure. 

• Receipt of workers’ compensation benefits. This binary measure indicates whether the household 
received workers’ compensation benefits in the month before the one-year follow-up survey.  

• Household workers’ compensation amount. This continuous measure captures the amount of 
workers’ compensation benefit the household received in the month before the one-year follow-up 



Appendix A. Data, Samples, and Measures 

Mathematica® Inc. A.69 

survey. If the enrollee reported receipt of workers’ compensation and we had missing information on 
the amount, we used multiple imputation to fill in the missing information when constructing this 
measure. 

• Receipt of short- or long-term disability payments. This binary measure indicates whether the 
household received private short-term or long-term disability payments in the month before the one-
year follow-up survey. 

• Household private disability amount. This continuous measure captures the amount of workers’ 
compensation benefit the household received in the month before the one-year follow-up survey. If the 
enrollee reported receipt of private disability benefits and we had missing information on the amount, 
we used multiple imputation to fill in the missing information when constructing this measure. 

d. Health at the time of the survey 

• Self-reported health is at least fair. This binary measure indicates whether the enrollee rated their 
health as fair, good, very good, or excellent at the time of the survey.  

• Self-reported health is good or better. This binary measure indicates whether the enrollee rated their 
health as good, very good, or excellent at the time of the survey. 

• Self-reported health is very good or excellent. This binary measure indicates whether the enrollee 
rated their health as very good or excellent at the time of the survey. 

• Covered by health insurance. This binary measure indicates whether the enrollee had health insurance 
at the time of the survey. 

• Number of poor physical health days in past month. This measure indicates the number of days the 
enrollee perceived their physical health to be not good during the 30 days before the survey.  

• Number of poor mental health days in past month. This measure indicates the number of days the 
enrollee perceived their mental health to be not good during the 30 days before the survey. 

• Pain score (range: 0 to 10). This measure indicates how the enrollee rated their pain on average in the 
seven days before the survey, with 0 being no pain and 10 being the worst imaginable pain.  

• Pain interfered with work most or all the time. This binary measure indicates whether the enrollee 
perceived that pain interfered with their normal work (outside of the home or housework) most or all of 
the time during the two months before the survey. 

• Was prescribed opioid pain relievers. This binary measure indicates whether a doctor or health 
professional prescribed opioid pain relievers to the enrollee during the two months before the survey.  
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A. Participation analysis methods 
To analyze RETAIN service use, we produced descriptive statistics on each of the service use measures 
described in Appendix A. For each RETAIN service, we calculated the percentage of enrollees who used 
the service. For services associated with an expected duration, including the time to develop a RTW plan 
and enrollees’ time enrolled in RETAIN, we also calculated the average number of days from start to end. 
For services associated with RTW communication, we also calculated the average number of 
communications.   

We compared RETAIN service use between subgroups of enrollees to examine whether it differed by 
enrollee characteristics. We examined four service use measures that represent the main categories of 
RETAIN services: (1) the percentage of enrollees with an established RTW plan, (2) the percentage with 
two or more RTW coordinator communications, (3) the percentage who used or were referred to at least 
one service to support job retention, and (4) the percentage who used or were referred to at least one 
service to support job search or training. We examined whether service use differed by eight enrollee 
characteristics. These characteristics aligned with the subgroups of interest in the impact analysis and the 
contextual information that RTW coordinators recorded about factors that could pose challenges to work: 
age at enrollment (younger than 50; 50 and older), sex (female; male), education (no postsecondary 
education; any postsecondary education), primary diagnosis (musculoskeletal injuries; non-
musculoskeletal injuries), time since the enrollee last worked (last worked within one week or less of 
enrollment; last worked within more than one week of enrollment); primary or secondary behavioral 
health condition (yes or no), dissatisfaction or conflict with current job or employer (yes or no), and 
reported problems with housing or economic circumstances (yes or no). We defined each characteristic as 
a binary variable and tested for differences between subgroups using a two-tailed t-test.  

B. Impact analysis methods 
As outlined in the evaluation design report (Berk et al. 2021), we examined each of the five RETAIN 
programs separately. The rationale for this approach is that even though all five programs broadly 
followed the same RETAIN program model, they varied substantially in their implementation of the model 
components. However, we took a common analysis approach to studying each program. In the sections 
below, we describe the methods we used for the impact analysis, the subgroup impact analysis, and the 
descriptive analysis. 

1. Impact analysis methods 

Random assignment should result in research groups that are, on average, similar in their characteristics 
at the time they enrolled in the evaluation. Therefore, a simple comparison of mean values of outcomes 
between the treatment and control groups should provide an unbiased estimate of program impacts. As 
described in Section B, baseline balance tests indicate that random assignment worked as intended in 
each RETAIN program. Accordingly, a simple comparison of the enrollee outcomes would provide an 
unbiased estimate of the impacts, on average. 

To improve the statistical precision of the impact estimates and account for chance differences in baseline 
characteristics between treatment and control group members in each program, we computed 
regression-adjusted impact estimates using multivariate regression models. In all tables showing results 
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from the impact analyses, the means for the treatment group reflect regression-adjusted means. The 
approach we used to implement covariate adjustment is as follows (Exhibit A.20): 

• For all programs, we included a core set of covariates. 

• For all programs, we included the characteristics based on which we had stratified random assignment, 
to reflect the program’s study design. 

• For each program, we included additional covariates if we found any statistically significant differences 
in baseline characteristics between the treatment and control groups in the analysis sample.14 

Exhibit B.1. Covariates used in regression-adjusted analyses of impacts, by program 
Program Control variables 
All programs Core covariates 

• Enrollee’s age (7 categories) 
• Whether the enrollee was female 
• Enrollee’s race and ethnicity (7 categories)  
• Enrollee’s earnings in the quarter before enrollment 
• Enrollee’s employment status at enrollment (3 categories) 
• Time since enrollee last worked (5 categories) 
• Type of injury or illness (5 categories) 

RETAINWORKS Random assignment strata 
• Enrollee’s age* (7 categories) 
• Whether the enrollee was female* 
• Enrollee’s employment status at enrollment* (3 categories) 
• Time since enrollee last worked* (5 categories) 
• Enrollee’s workforce region (5 categories) 
Imbalanced characteristics 
• Whether the enrollee was covered by health insurance 
• Occupational classification of enrollee’s pre-injury or pre-illness job (6 categories) 
• Hours per week usually worked before injury or illness 

 

14 We tested for balance on the following baseline characteristics: sex, age, race and ethnicity, preferred language, 
education, type of illness, new injury or illness, injury or result of an accident, work-related injury or illness, injury or 
illness as part of a workers’ compensation claim, time between injury or illness and enrollment (days), time between 
injury or illness and enrollment missing, enrolled before onset of injury or illness, employment status at enrollment, 
time since last worked at enrollment, hours per week usually worked before injury or illness, tenure at most recent job, 
occupational classification of pre-injury or pre-illness job, earnings in the quarter before the enrollment quarter, 
earned $1,000 or more in one of the past 12 months, receipt of income other than earnings, applied for or received 
SSDI or SSI in the past three years, and covered by health insurance. 
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Program Control variables 
RETAIN KY Random assignment strata 

• Enrollee’s age* (7 categories) 
• Whether the enrollee was female* 
• Enrollee’s employment status at enrollment* (3 categories) 
• Time since enrollee last worked* (5 categories) 
Imbalanced characteristics 
• Enrollee’s education (4 categories) 
• Whether the enrollee was covered by health insurance 
• Work-related injury or illness 

MN 
RETAIN 

Random assignment strata 
• Enrollee’s age* (7 categories) 
• Whether enrollee was female* 
• Enrollee’s employment status* (3 categories) 
• Time since enrollee last worked* (5 categories) 

OH RETAIN Random assignment strata 
• Enrollee’s age* (7 categories) 
• Whether enrollee was female* 
• Enrollee’s employment status* (3 categories) 
• Time since enrollee last worked* (5 categories) 
Imbalanced characteristics 
• Enrollee’s preferred language 
• Whether enrollee applied for or received SSDI or SSI in the past three years 
• Time between enrollee’s injury or illness and enrollment (days) 

VT RETAIN Random assignment strata 
• Practice size (7 categories) 
Imbalanced characteristics 
• Enrollee’s preferred language 
• Occupational classification of enrollee’s pre-injury or pre-illness job (6 categories) 
• Tenure at most recent job (5 categories) 

Note:  The imbalanced characteristics include only characteristics that did not overlap with core covariates.  
* Already included as a core covariate; listed here for completeness.  

To estimate impacts, we estimated a regression model of the following form for each program: 

              

where i denotes the individual observation,    denotes the indicator for assignment to the 

treatment group,    denotes the vector of covariates (strata, core, and imbalanced covariates), and    
denotes the error term. The coefficient   is the parameter of primary interest because it represents the 
estimate of the program impact. We estimated this model using linear regression methods. 

We used different methods to estimate standard errors, depending on the random assignment level. For 
programs with individual-level random assignment, we produced heteroskedasticity-consistent standard 
errors using the method proposed by White (1980). For the program that used clustered random 
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assignment (VT RETAIN), we clustered standard errors at the medical practice level. This adjustment 
accounted for the fact that outcomes for people in the same medical practice might be correlated. 

When examining survey-based outcomes, we specified probability weights to account for survey 
nonresponse and, in the case of OH RETAIN, sampling. For survey-based outcomes constructed using 
multiple imputation (see Section A.2.c), we used Stata’s “mi” commands to estimate impacts. 

For primary outcomes, we used one-sided t-tests and a p-value threshold of 0.10 to determine whether an 
estimated program impact on primary outcomes was statistically different from zero. We used a one-
tailed test for these outcomes because we anticipated that RETAIN would do no harm: It either improves 
or has no effect on enrollee outcomes.15 For all outcomes (primary and other), we used a two-sided t-test 
to assess whether the impact was statistically significantly different from 0. To calculate effect sizes for 
continuous outcome measures, we reported the standardized mean difference, known as Hedges’ g, 
estimated by dividing the estimated impact by the pooled standard deviation of the outcome measure. 
For binary outcome measures, we first calculated the log odds ratio from the estimated mean and then 
calculated effect sizes by dividing the log odds ratio by 1.65, thus providing a statistic that reflected the 
difference in the probability of the occurrence of an event between the two groups (Cox 1970; What 
Works Clearinghouse 2022). 

2. Supplementary analysis: Subgroup impacts 

To understand whether the impacts of each RETAIN program varied across demographic groups, we 
estimated impacts on outcomes for key subgroups of enrollees. To minimize the risk of drawing spurious 
conclusions due to multiple comparisons, we analyzed only a selected set of subgroups defined by the 
baseline characteristics of enrollees: age at enrollment (younger than 50; 50 and older), sex (female; male), 
education (no postsecondary education, any postsecondary education), primary diagnosis 
(musculoskeletal injuries; non-musculoskeletal injuries), and time since last worked (last worked one week 
or less before enrollment; last worked more than one week before enrollment). 

To estimate each set of subgroup impacts, we modified the regression models to include an indicator for 
each subgroup, as well as interaction terms between the treatment status indicator and the indicator 
variable for each subgroup. We estimated a regression model of the following form for each program:  

                        

where i denotes the individual observation,    denotes the indicator for assignment to the 

treatment group, and    denotes the error term.    represents the subgroup indicator, and   
denotes the vector of covariates excluding the subgroup characteristic (strata, core, and imbalanced 
covariates). The sum of the coefficients   and   represents the average program impact for individuals 
in the subgroup of interest, and   is the impact estimate for the remaining individuals. For example, 
when estimating impacts by age group,    is the average impact of RETAIN on enrollees age 50 and 
older, and   is the average impact on enrollees younger than age 50. We estimated this model using 
linear regression methods. 

 

15 This approach was approved by the Technical Working Group during its third meeting (May 2019). 
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We used two-sided t-tests and a p-value threshold of 0.10 to determine the statistical significance of the 
regression-adjusted impact estimate for each subgroup. We also conducted a joint Wald test and a p-
value threshold of 0.10 to determine whether the differences in the impact estimates between the 
subgroups were statistically significant. Because we are interested in understanding which subgroups 
benefited from RETAIN services, we discussed subgroup findings when we found statistically significant 
impacts for individual subgroups, even if those impacts did not differ statistically across subgroups.16  

3. Supplementary analysis: Bayesian interpretation of program impacts 

We used Bayesian methods to interpret the impacts of each RETAIN program while taking the broader 
context of other impact estimates into account. This enabled us to understand estimated impacts for 
specific programs considering broad patterns across the five RETAIN programs and previous 
demonstrations that focused on improving employment outcomes.  

The backbone of the Bayesian approach is data-driven learning through partial pooling of data 
(sometimes referred to in the literature as Bayesian shrinkage). In partial pooling, the model learns from 
the data the degree of true variation in impacts across programs and subgroups. We used this data-driven 
learning to move the impact estimates for a program closer to the average impact across programs, in 
proportion to how precise the impact estimate is and the degree to which the model has learned that the 
impacts vary across programs. Bayesian methods also tap external evidence from existing studies to 
further contextualize results. For example, if other studies of similar programs suggest that impacts tend 
to be modest, then the model will be more skeptical of large estimates and will require more evidence to 
conclude that the effects truly are that large. On the other hand, if other evidence suggests that large 
impacts are plausible, then the model will be less skeptical.  

We drew on existing evidence from the Pathways to Work Clearinghouse (Pathways) using results from 
the Bayesian meta-analysis presented in Shiferaw and Thal (2022), limiting the evidence to high-quality 
studies that analyzed outcomes over a period of less than 18 months. To test the sensitivity of using this 
body of evidence, we conducted a separate analysis in which we halved the model’s reliance on the 
evidence.17  

By combining prior evidence with partial pooling, Bayesian methods enable more precise estimates of the 
RETAIN programs’ impacts because the model is drawing on all sources of information simultaneously. 
These methods also allow for more nuanced, policy-relevant conclusions about program impacts than 
traditional methods alone; for example, we report directly on the probabilities that a RETAIN program 
improved outcomes at all or improved an outcome by a substantial amount.  

For the primary Bayesian model, we focused on estimating heterogeneity across the five RETAIN 
programs. We evaluated the three primary outcomes (employment in the fourth quarter after enrollment, 

 

16 If a RETAIN program was effective in improving outcomes for one subgroup but not its counterpart, we might find 
statistically significant impacts only for the first subgroup. Even if the difference in estimated impacts between the two 
subgroups is not statistically significant, due to uncertainty around the estimate for the second subgroup, the impacts 
for the first subgroup are still meaningful. 
17 We multiplied all standard deviations, a measure of the strength of the distributions reported in the other studies, 
by a factor of two. This doubles the uncertainty of the existing evidence, thus halving our reliance on that evidence. 
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earnings in the four quarters after enrollment, and application for SSDI or SSI in the 12 months after 
enrollment). Formally, the primary Bayesian model used the following equation: 

  
 
           

Using the impact estimates obtained from the methods described in Section B above,  

•  
  is the impact estimate for outcome   for RETAIN program    , standardized to effect size units; 

•  
  is the overall effect of RETAIN for outcome   across all programs;  

•  
  is the program-specific effect for outcome  , capturing, for example, if one program had larger 

impacts; and  

•    is the error term as determined by the standard error of the impact estimate, in effect size units.  

• We set the following priors on these parameters, derived from Pathways:  

•  




  , with  


  corresponding to half the variance around the term in the 

Pathways model jointly capturing study effects and intervention effects.  

•   
 


  


  , with  


   , with   and   such that  


  has a mean that is 

the other half of the variance around the term capturing study effects and intervention effects in 
Pathways plus the variance around the term capturing variation of impacts within a study in Pathways, 
and a standard deviation of  


  that is half the mean.  

•     , with   corresponding to the impact estimate standard error, in effect size units. 

We include a soft sum-to-zero constraint on  

    to improve identifiability.  

Rather than a point estimate, the output of our Bayesian model is a distribution of all the possible values 
of the true impact for each program, as well as the overall cross-program estimate. We summarized these 
results using the posterior mean and standard deviation (analogous to the point estimate and standard 
error from a frequentist regression), as well as the 90 percent credible interval (analogous to a frequentist 
confidence interval), and the probability that the true impact is (1) positive and (2) larger than a threshold 
we would consider to be a “meaningfully large” impact. For earnings, we used a threshold of $500 as a 
large impact, which is roughly the midpoint for the impact that the RETAIN programs need to break even 
within 20 years (see Section C). For employment, we used a threshold of 3 percentage points, and for 
applications to SSDI and SSI, we used a threshold of 0.5 percentage points, which both constitute 
approximately 5 percent of the control group’s mean outcome.  

4.  Sensitivity 

We conducted several checks to assess the sensitivity of the impact estimates to different modeling 
approaches: (1) use of nonresponse weights, (2) covariate adjustment, and (3) multiple imputation. We 
describe the tests and findings below, and we present detailed results in Appendices C through G. We 
also assessed the sensitivity of the Bayesian analysis to changes in the prior specification. 
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a. Sensitivity to use of nonresponse weights  

As described in Appendix A, Section A.2.b, in the main impact estimation models, we used weights to 
adjust the survey data for nonresponse and, in the case of OH RETAIN, sampling. However, nonresponse 
weights might not reduce nonresponse bias if the assumptions underlying the calculations of the weights 
did not adequately reflect the mechanisms that cause survey nonresponse. In addition, large variability in 
the nonresponse weights could increase the variance of the estimates. For these reasons, we produced 
estimates of each program’s impacts without nonresponse weights to compare them to the main impact 
findings.  

In general, the impact estimates for each RETAIN program were similar with and without the use of 
nonresponse weights. Across all states, there were small variations in the point estimates, but the detected 
program impacts remained statistically significant regardless of the use of weights. In a few instances, the 
use of weights affected whether the impact was statistically significant even if the point estimate remained 
unchanged. For example, in MN RETAIN, the point estimate of impact on pain score was 0.2 regardless of 
weighting but was only statistically significant in the model without weights (Appendix Exhibit E.9). As 
another example, in OH RETAIN, the point estimates of the impacts on use of public assistance, receipt of 
private disability benefits, and pain score were only slightly different with weighting, but they were only 
statistically significant in the model without nonresponse weights (Appendix Exhibit F.9). 

b. Sensitivity to covariate adjustment 

As described in Appendix A, Section C, we used covariate adjustment when estimating program impacts 
to increase the precision of estimates and control for differences in the baseline characteristics of the 
treatment and control groups that might have occurred by chance. However, in some situations covariate 
adjustment might reduce precision—for example, if irrelevant or highly correlated covariates or too many 
covariates are included. To assess the sensitivity of the findings to the adjustment, we produced estimates 
of program impacts without adjustment for (1) all covariates and (2) all covariates apart from 
characteristics used for stratification of random assignment. 

The impact estimates for each program were generally similar when either adjusting by covariates or not, 
which is expected in a randomized study. For four of the five programs, most point estimates were 
identical or varied by only a few decimal points. For VT RETAIN, the differences relative to the adjusted 
results were larger, likely because in VT RETAIN there were more differences in enrollee characteristics 
between the treatment and control group at baseline.18 The program’s impacts on working for an 
employer that offered health insurance and on working for an employer that offered paid leave were 
negative and statistically significant in the unadjusted models (the impacts were smaller and not 
significant in the adjusted model). Use of covariate adjustment affected the statistical significance of VT 
RETAIN’s impacts on government housing assistance amount and receipt of private disability payments, 
though the point estimates were similar regardless of adjustment. Finally, without covariate adjustment, 
the estimated impact on receipt of opioid prescriptions was smaller and not statistically significant. Given 
the baseline differences in characteristics between treatment and control enrollees in VT RETAIN, the 

 

18 VT RETAIN had a cluster randomized design and a relatively smaller number of enrollees, making it more likely that 
the treatment group and the control group have imbalances in baseline characteristics. There were significant 
differences between the two groups in sex, age, preferred language, and time since last worked at enrollment. Due to 
the cluster design, random assignment could not be stratified based on such enrollee characteristics.  
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adjusted impacts represent a more accurate picture of the impacts of the RETAIN program, whereas the 
unadjusted differences could partially reflect compositional differences between the treatment and 
control group.  

In the other RETAIN programs, there were a few differences in the unadjusted estimates (compared to the 
adjusted estimates). RETAIN KY’s impact on two labor force participation measures (being connected to 
an employer; being connected to an employer or looking for work) were statistically significant in the 
unadjusted analyses. In MN RETAIN, the impact on pain interfering with work most or all the time was not 
statistically significant though the point estimate was similar in size, and the impact on earnings above 
SGA in the third quarter after enrollment was statistically significant. In OH RETAIN, the impact on being 
employed in the first quarter after employment was statistically significant in the analyses that adjusted 
only for stratification-based covariates. In all of these cases, the point estimates were similar when either 
using covariate adjustment or not, but the standard errors differed. 

c. Sensitivity to multiple imputation of conditionally missing data 

As described in Appendix A, Section A.2.c, in the main impact estimation models, we used multiple 
imputation to address missing data for outcomes for which information could be missing only conditional 
on another outcome. To assess the sensitivity of the results to the use of multiple imputation, we 
estimated alternative models that did not use imputed data for outcomes that underwent multiple 
imputation. Overall, we found that the impacts estimated based on data that had not undergone multiple 
imputation were similar to those estimated by the main model.  

d. Sensitivity of Bayesian analysis to prior specification 

As described in Appendix A, Section D.3, we conducted a sensitivity analysis for the Bayesian modeling in 
which we halved the model’s reliance on literature-derived prior information. Across RETAIN programs, 
results were robust to halving the strength of the priors (Exhibits C.11, D.11, E.11, F.11 and G.11). With 
these alternative priors, the estimated probability of an increase in earnings changed by a maximum of 3 
percentage points (for VT RETAIN, from 10 to 7 percentage points); the estimated probability of an 
increase in employment changed by a maximum of 7 percentage points (for RETAINWORKS, from 90 to 
97 percentage points); and the estimated probability of a decrease in applications for SSI or SSDI changed 
by a maximum of 9 percentage points (for RETAINWORKS, from 79 to 88 percentage points). No 
substantive conclusions changed.  

C. Benefit-cost analysis methods 
This section describes the framework, data, methods, and analyses we used to estimate the RETAIN 
programs’ benefits and costs. 

1. Goals and framework  

The goals of the benefit-cost analysis were to help DOL, SSA, state agencies, and policymakers identify 
key cost drivers of the RETAIN programs and inform decision making about whether it is worthwhile to 
sustain such interventions or initiate similar interventions in the future. This analysis addressed two 
research questions: 

1. What are the benefits and costs of each RETAIN program? If the RETAIN programs are effective in 
achieving their goals, we would expect to see RETAIN treatment enrollees have greater employment 
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and earnings, lower participation in SSA disability programs, better health and functioning, and 
greater economic well-being than control enrollees. The benefits stem from the impact of RETAIN 
programs on outcomes, benefiting enrollees or other stakeholders.  

To assess the cost-effectiveness of the programs, we measured the program costs of delivering 
services in a steady-state period, and we estimated the benefits as well as the indirect costs that 
accrued to key parties as a result of the impacts of RETAIN programs on enrollee outcomes within one 
year after enrollment. The analysis excluded costs or benefits that are difficult to monetize, such as 
enrollee well-being. 

2. Are the benefits of each RETAIN program greater than its costs? We conducted a benefit-cost 
analysis for each RETAIN program, combining benefit estimates with cost calculations. For each 
accounting perspective, we calculated net benefits by subtracting program costs and indirect costs 
from benefits, with a positive value indicating that the monetary value of the program’s benefits 
outweighed its costs. We also calculated a benefit-cost ratio of the net benefits divided by program 
costs to capture the economic return per dollar spent on the program. We limited the assessment to 
the benefits and costs that are realized in the evaluation, though we included supplementary 
forecasting analyses to project benefits and costs over a longer time horizon.  

Consistent with the evaluation design, we conducted the benefit-cost analysis separately for each RETAIN 
program, assessing steady-state costs and monetary benefits during the year following 
participants’ enrollment.  

We considered four accounting perspectives when we characterized benefits and costs:19  

1. Treatment enrollees. A primary goal of the RETAIN programs was to help workers stay at work or 
return to work after an illness or injury, thus supporting their long-term economic well-being. 
Accordingly, we expect that many of the benefits of RETAIN programs would accrue to the program 
participants and their families. By evaluating benefits and costs from the treatment enrollees’ 
perspective, we can assess the value of RETAIN programs for their intended beneficiaries. 

2. Federal government. Another central goal of the RETAIN demonstration was to strengthen federal 
disability programs. By preventing some enrollees from entering SSDI and SSI programs in the long 
term, RETAIN programs could reduce SSA program expenditures and could also reduce expenditures 
for the Centers for Medicare & Medicaid Services, as SSDI awardees become eligible for Medicare 
after a 24-month qualifying period.20 Further, by improving enrollee earnings, RETAIN programs 
might bolster federal funding through increased contributions via income and payroll taxes from 
enrollees. At the same time, DOL funded the RETAIN programs and bore the costs associated with 

 

19 Following SSA’s recommendation, we revised perspectives (2) and (3) from “SSA” and “Other federal and state 
government agencies,” as outlined in the Evaluation Design Report (Berk et al. 2021), to “Federal government” and 
“State government,” reflecting DOL’s funding of the intervention. We did not include employer perspectives. 
Depending on the extent to which RETAIN increases enrollees’ employment and well-being, their employers might 
experience benefits and costs related to staff turnover, project disruptions, productivity, accommodations, and 
morale. However, the RETAIN program model did not directly target employer outcomes, and the evaluation has not 
collected data on their outcomes. 
20 Due to the one-year time frame of the benefit-cost analysis, we only estimated Medicare impacts in the forecasting 
analysis. 
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service delivery. For these reasons, we examined benefits and cost implications jointly for all federal 
government entities. 

3. State government. RETAIN program impacts on enrollee outcomes might have translated into 
benefits and costs for state governments. For example, increased enrollee earnings could have 
boosted consumer spending and, in turn, led to increased sales tax and state income tax revenues for 
state governments.  

4. All key perspectives. To assess benefits and costs from all key accounting perspectives, we 
aggregated them across the three groups above (treatment enrollees, federal government, and state 
government). This combined perspective is likely of greatest interest to policymakers, as finding 
positive net benefits would indicate that a RETAIN program increased the overall resources available 
to key parties.  

Exhibit B.2 illustrates the expected direction in which resources will flow due to the RETAIN programs. It 
lists the monetary outcomes incorporated into the benefit-cost estimates as rows and each of the four 
perspectives as columns. Some program impacts might be a benefit to some groups but a cost to others. 
For example, reducing SSDI benefits is a benefit to the federal government but a cost to enrollees. For 
each outcome, the table indicates whether an increase in the outcome would represent a benefit (+ sign), 
cost (- sign), or neither (0) from the respective group’s perspective. The bottom line for each column 
shows the difference between benefits and costs, indicating either total net benefits (if positive) or total 
net costs (if negative) for the relevant perspective.  

Exhibit B.2. Expected net benefits (+) and costs (-) in the year after enrollment, by accounting 
perspective 

Measure 

Treatment 
enrollees 

(A) 

Federal 
government 

(B) 

State 
government 

(C) 

All key 
perspectives 
(A + B + C) 

Program costs 

Personnel and labor costs (wages, fringe benefits) 0 - 0 - 
Payments for providing servicesa + - 0 - 
Outreach costs 0 - 0 - 
Other direct costs 0 - 0 - 
Administrative and overhead costs 0 - 0 - 
RETAIN program costs not invoiced to DOL 0 - 0 - 
Benefits and indirect costs 

Earnings + 0 0 + 
Fringe benefits + 0 0 + 
Income and sales taxes  - + + 0 
Payroll taxes – OASDI - + 0 + 
Payroll taxes – Medicare  - + 0 + 
Work- and childcare-related expenses - 0 0 - 
SSDI benefits  - + 0 0 
SSDI administrative costs 0 + 0 + 
SSDI application processing costs 0 + 0 + 
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Measure 

Treatment 
enrollees 

(A) 

Federal 
government 

(B) 

State 
government 

(C) 

All key 
perspectives 
(A + B + C) 

SSI payments - + 0 0 
SSI administrative costs  0 + 0 + 
SSI application processing costs 0 + 0 + 
Medicaid benefits - + + 0 
Private short- or long-term disability payments - 0 0 - 
UI benefitsb - 0 + 0 
UI administrative costsb 0 + 0 + 
Workers’ compensation benefits - 0 + 0 
SNAP benefits  - + 0 0 
SNAP administrative costs  0 + + + 
Public housing assistance - + 0 0 
Public housing assistance administrative costs 0 + 0 + 
Net benefits  ? ? ? ? 

Note:  The cells in this illustrative table present our a priori expectations regarding the direction of RETAIN program impacts and 
the benefits and costs of those impacts from four accounting perspectives. The actual tables in the evaluation report 
present empirical findings from the impact analysis and analysis of program costs. 

Key: - indicates a cost, + indicates a benefit, 0 indicates no cost or benefit, and ? indicates uncertainty about whether a benefit or 
cost.  
a Payments for providing services include enrollee stipends, incentive payments to providers, and payments for subcontractors that 
constituted less than 10 percent of expenditures (larger amounts are reflected in other cost categories). 
b We assigned UI benefit impacts to the state government perspective, as state governments pay for the majority of UI benefits 
whereas the federal government pays for administrative costs (Stone and Chen 2014). 
DOL = U.S. Department of Labor; OASDI = Old-Age, Survivors, and Disability Insurance; SNAP = Supplemental Nutrition Assistance 
Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; UI = unemployment insurance. 

2. Data sources 

To conduct the benefit-cost analysis, we used one-year impact estimates, program cost data, and external 
literature. Below, we describe the data sources for these measures.  

a. Benefit and indirect cost data 

o Impact estimates. We measured key benefits and indirect costs using impact estimates from the 
one-year impact analysis.  

o External literature. To estimate some benefits and indirect costs, we used calculations that involve 
the impact estimates as well as parameters drawn from external data sources. We used these 
methods to estimate fringe benefits; work- and childcare-related expenses; income, sales, and 
payroll taxes; Medicaid costs; public benefit administrative costs; and SSDI and SSI application 
processing costs. We selected external data sources and samples closely aligned with the RETAIN 
enrollee sample and the study period, using 2024 data where available. We converted dollar-valued 
external data from years before 2024 into 2024 dollars using the Consumer Price Index for Urban 
Wage Earners and Clerical Workers (Bureau of Labor Statistics n.d.). 
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b. Program cost data 

o RETAIN grantee cost form. Developed by Mathematica, this form was completed by each RETAIN 
program between March and May 2025 to collect cumulative costs over a 12-month steady-state 
cost accounting period.21 The form captured costs invoiced to DOL and those not invoiced, 
categorized as personnel and labor costs (staff wages and fringe benefits), payments for providing 
services (including enrollee stipends, incentive payments to participants, and payments for 
subcontractors for amounts less than 10 percent of expenditures), outreach costs (such as payments 
for flyers, brochures, and radio advertisements), other direct costs (such as non-labor costs related 
to running online clinical research platforms), administrative and overhead costs, and costs not 
invoiced to DOL (such as the value of volunteer time). To facilitate data quality and consistency 
across the RETAIN programs, Mathematica provided detailed examples of costs for each category 
and met with program representatives to ensure that the programs consistently allocated their 
costs to comparable categories.  

o RETAIN enrollment data. We used these data to calculate the number of treatment enrollees within 
the steady-state period, which we then used as the denominator for calculating the cost measures.  

3. Estimation methods 

We calculated benchmark estimates for RETAIN program costs, benefits and indirect costs, and benefit-
cost summary measures. Exhibit B.2 summarizes the program costs, benefits, and indirect cost measures, 
as well as data sources, calculation methods, and modeling assumptions and considerations. In the main 
benefit-cost analysis, we only examined benefits and costs that were realized over a one-year period after 
enrollment, reflecting the time frame of the impact estimates. 

a. Estimating program benefits and indirect costs  

We estimated each benefit and indirect cost per enrollee by combining impact estimates with other 
information from enrollee survey data (for example, we used marital status and average household 
income to determine the appropriate tax rate, as discussed in Exhibit B.3) and external sources (for 
example, for the state sales tax rate). We reported the benefit and indirect cost measures and their sums 
by RETAIN program.  

To obtain estimates for benefits and indirect costs, we used the point estimates of the program impacts 
even if the estimates do not differ from zero at conventional levels of statistical significance. Following 
Boardman’s (2018) guidance, this approach provides a more accurate and complete accounting of the 
benefits of a program because it uses the best evidence available on the size of the impacts—our 
unbiased point estimates—even if they are imprecisely estimated. In a sensitivity analysis, described in 
Section D, we explored how the uncertainty around the impact estimates influenced the estimates of net 

 

21 We defined the 12-month steady-state cost accounting period as Quarter 2 2023 through Quarter 1 2024 (April 1, 
2023, through March 31, 2024), when RETAIN programs were neither ramping up nor winding down services or 
closing out their caseloads. Focusing on this steady-state period makes the benefit-cost analysis findings most useful 
to inform thinking about marginal expansions in program enrollment. By examining benefits and costs per treatment 
enrollee (or service user) during this period, we can interpret findings as the benefits and costs of adding enrollees to 
an existing program.  
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benefits. This approach is consistent with the approach used in other SSA evaluations such as the 
Promoting Readiness of Minors in SSI evaluation (Patnaik et al. 2022). 

For certain benefit and indirect cost calculations, we used parameters drawn from external sources (for 
example, the state sales tax rate as a percentage of personal income), as noted above. We assumed that 
measures derived from external data apply to RETAIN populations, thus assuming that RETAIN enrollees 
do not substantially differ from the samples from which the measures were derived. In a sensitivity 
analysis, we evaluated how alternative parameter values affected net benefit estimates.  

b. Estimating program costs  

We estimated program costs separately by RETAIN program over the steady-state period (Quarter 2 2023 
through Quarter 1 2024). Using the RETAIN grantee cost form, we calculated total program costs by 
summing direct costs invoiced to DOL and non-invoiced indirect costs. These estimates may overstate the 
costs of service delivery for the treatment group under non-evaluation conditions because they could 
include costs related to the control group (for example, costs related to recruiting, enrolling, and 
delivering light-touch services to control group members) and participating in the evaluation (for 
example, time for staff attending meetings with the evaluation team). We did not include evaluation-
related expenses that were easy to remove, such as the cost of technical assistance, valued at $10.4 million 
for Phases 1 and 2 collectively (U.S.A. Spending n.d.), and we did not include incentive payments to 
participants (we attributed the full incentive payment amount to the evaluation, although some programs 
may include participant incentive payments in a sustained program). 

We reported the following cost measures by RETAIN program: 

• Program cost per treatment enrollee. To compute the average program cost per treatment enrollee, we 
divided the total program cost over the 12-month steady-state period by the number of treatment 
enrollees who enrolled during the 12-month steady-state period. We used the program cost per 
treatment enrollee to compute benchmark benefit-cost summary measures. 

• Program cost breakdown. We used RETAIN program responses to the cost form to summarize the 
proportion of RETAIN costs attributable to personnel/labor, costs of providing services, 
administrative/overhead costs, and other costs not invoiced to DOL. We report these measures in tables 
in the appendices, as shown in Appendix Exhibit B.1.  
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Exhibit B.3. Benefit-cost measures, values, sources, estimation methods, and modeling assumptions  

Measure Value or calculation method  Information source(s)  
Modeling assumptions and 

considerations 
Program costs    
Personnel and labor costs    
Wages for RETAIN staff across all 
healthcare and workforce partners 
(for activities related to recruiting 
and enrolling participants; 
implementing and delivering RTW 
coordination services; developing 
other resources; meetings between 
partners; and administrative time 
for project management, 
evaluation, and other training) 

Amount reported by RETAIN 
program divided by the number 
of treatment enrollees who 
enrolled during the 12-month 
steady-state period  

RETAIN grantee cost forms Cost breakdowns by category require 
RETAIN program recordkeeping that 
enables this level of detail to be reported. 
Although the RETAIN grantee cost form 
defined each cost category and provided 
examples, and Mathematica met with each 
program to facilitate standard definitions, 
it is possible that RETAIN programs did not 
interpret the cost categories consistently, 
so cost breakdowns are not comparable 
across RETAIN programs.  

Fringe benefits for RETAIN staff 
across all healthcare and workforce 
partners (costs for health insurance, 
retirement plans, and other fringe 
benefits) 

Amount reported by RETAIN 
program divided by the number 
of treatment enrollees who 
enrolled during the 12-month 
steady-state period 

RETAIN grantee cost forms See Personnel and labor costs – Wages. 

Payments for providing services     
Payments to subcontractors for 
amounts less than 10 percent of 
expenditures (payments on behalf 
of participants receiving services) 

Amount reported by RETAIN 
program divided by the number 
of treatment enrollees who 
enrolled during the 12-month 
steady-state period; amounts 
greater than 10 percent were 
accounted for in other categories 

RETAIN grantee cost forms See Personnel and labor costs – Wages. 

Incentive payments for providers 
(for example, compensation for 
completing referrals, completing 
trainings, submitting activity 
assessments, answering phone 
calls)  

Amount reported by RETAIN 
program divided by the number 
of treatment enrollees who 
enrolled during the 12-month 
steady-state period 

RETAIN grantee cost forms See Personnel and labor costs – Wages. 
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Measure Value or calculation method  Information source(s)  
Modeling assumptions and 

considerations 
Other costs      

Outreach costs (to providers, 
patients, or employers, such as 
payments for flyers, brochures, 
radio advertisements; costs to set 
up and run online recruitment 
platforms not included in the 
personnel or labor costs above; 
other outreach costs) 

Amount reported by RETAIN 
program divided by the number 
of treatment enrollees who 
enrolled during the 12-month 
steady-state period 

RETAIN grantee cost forms See Personnel and labor costs – Wages. 

Other direct costs (such as non-
labor costs related to running 
online clinical research platforms) 

Amount reported by RETAIN 
program divided by the number 
of treatment enrollees who 
enrolled during the 12-month 
steady-state period 

RETAIN grantee cost forms See Personnel and labor costs – Wages. 

Administrative and overhead costs 
(indirect costs) 

Amount reported by RETAIN 
program divided by the number 
of treatment enrollees who 
enrolled during the 12-month 
steady-state period 

RETAIN grantee cost forms See Personnel and labor costs – Wages. 

RETAIN program costs not invoiced 
to DOL (economic costs that do not 
appear in the budget such as 
volunteer time, donated goods, 
and leveraged resources) 

Amount reported by RETAIN 
program divided by the number 
of treatment enrollees who 
enrolled during the 12-month 
steady-state period 

RETAIN grantee cost forms See Personnel and labor costs – Wages. 
Costs not invoiced to DOL may be 
inconsistently reported across RETAIN 
programs. 

Benefits and indirect costs    
Earnings  Estimated impact on earnings in 

the four quarters after enrollment   
Impact estimates  Impact estimates do not reflect out-of-

state earnings nor earnings from the 
federal government, self-employment, and 
the informal sector.  
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Measure Value or calculation method  Information source(s)  
Modeling assumptions and 

considerations 
Fringe benefits  Estimated impact on earnings 

times the following multiplier: 
45.3 percent 

Impact estimates and literature: We used the 
average percentage of compensation that 
employers spend on fringe benefits for civilian 
workers—31.2 percent, based on 2024 fringe 
rates from the National Compensation Survey 
(U.S. Bureau of Labor Statistics 2024). 
Converting from a percentage of 
compensation to a percentage relative to 
earnings, this corresponds to 31.2/(100-31.2) = 
45.3 percent of earnings.  

Because not all enrollees may have 
received fringe benefits, we conducted 
sensitivity analyses excluding these 
benefits. 

Federal income taxes  Estimated impact on earnings 
times the following multiplier: 
Average marginal federal income 
tax rate based on marital status 
and average household earnings 
in the RETAIN sample 

Impact estimates, one-year follow-up surveys, 
and literature: To construct the multiplier, we 
used marginal federal tax rates and standard 
deduction information for married and single 
households from published IRS tax rules (IRS 
2024). We estimated a weighted average of 
the marginal tax rate paid by the average 
married treatment enrollee and the average 
single treatment enrollee, based on marital 
status and last month’s household earnings 
reported in the one-year follow-up surveys, 
extrapolated to 12 months: average tax rate = 
(percent married × tax rate corresponding to 
average annual earnings for married enrollees) 
+ (percent single × tax rate corresponding to 
average annual earnings for single enrollees).  

We assumed that RETAIN programs do not 
affect the earnings/income of other 
members of an enrollee’s household. 
Because household income was derived 
from a mix of taxable and nontaxable 
sources, we used household earnings as a 
proxy for taxable income, which could 
underestimate tax rates. However, by using 
household earnings reported for the last 
month to estimate annual taxable income 
and construct the marginal tax rate, we 
assumed households would earn a similar 
amount each month. This could 
overestimate tax rates because we expect 
impacts on earnings to have emerged 
slowly over participants’ year of 
enrollment.  
We assumed married enrollees filed taxes 
jointly. 
The average multiplier did not necessarily 
reflect the circumstances of RETAIN 
enrollees (such as personal deductions and 
credits) that might have affected enrollees’ 
tax liability.  
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Measure Value or calculation method  Information source(s)  
Modeling assumptions and 

considerations 
State income taxes  Estimated impact on earnings 

times the following multiplier: 
Average marginal state income 
tax rate based on marital status 
and household earnings in the 
RETAIN sample  

Impact estimates, one-year follow-up surveys, 
and literature: To construct the multiplier, we 
followed the same procedure for federal 
income taxes above, but constructed them 
separately by state, using state-specific tax 
rates and standard deductions (Kansas 
Department of Revenue 2024, Kentucky 
Department of Revenue 2024, Minnesota 
Department of Revenue 2024, Ohio 
Department of Taxation n.d., Vermont 
Department of Taxes n.d.). 

See Federal income taxes. 
 

State sales taxes  Estimated impact on earnings 
times the following multiplier: 
State-specific sales tax rates as a 
percentage of personal income  

Impact estimates and literature: To construct 
the multiplier, we used 2022 data published by 
the Tax Foundation (Walczak 2024) that 
indicates sales tax revenue as a percentage of 
personal income by state. It ranges from 1.67 
to 2.48 percent in the RETAIN program states.  

We assumed the sales tax rate as a 
percentage of personal income was the 
same as the sales tax rate as a percentage 
of earnings and enrollees spent their 
additional earnings on items subject to 
sales tax.  

Payroll taxes – OASDI Estimated impact on earnings 
times the following multipliers: 
6.2 percent for the enrollee 
perspective and 12.4 percent for 
the federal government 
perspective 

Impact estimates and literature: We 
constructed a 12.4 percent multiplier for the 
federal government perspective by adding the 
employer plus employee shares of OASDI (10.6 
percent) + disability insurance (1.8 percent) 
(IRS 2025; Committee for a Responsible 
Federal Budget 2024). We constructed a 6.2 
percent multiplier for the enrollee perspective 
by only taking the employee shares. 

We assumed all earnings were subject to 
payroll taxes.  
Because the RETAIN sample had few 
enrollees whose earnings exceed the Social 
Security payroll cap ($168,600 in 2024) 
(SSA n.d.-b), we assumed their earnings 
were not subject to this payroll cap. 
Payroll taxes were split between the 
employer and employee. We assumed the 
employee share (6.2 percent of earnings) 
represented a cost to RETAIN enrollees, 
while the employer plus employee shares 
represented a benefit to the government. 
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Measure Value or calculation method  Information source(s)  
Modeling assumptions and 

considerations 
Payroll taxes – Medicare  Estimated impact on earnings 

times the following multipliers: 
1.45 percent for the enrollee 
perspective and 2.9 percent for 
the federal government 
perspective 

Impact estimates and literature: We 
constructed a 2.9 percent multiplier for the 
federal government perspective by adding the 
employer plus employee shares of the 
Medicare Hospital Insurance tax (IRS 2025). 
This tax is split equally among employers and 
employees; therefore, enrollees pay a 1.45 
percent Medicare Hospital Insurance tax.  

We assumed all earnings were subject to 
payroll taxes. 
Because the RETAIN sample had few 
enrollees whose earnings exceeded 
$200,000, we assumed their earnings were 
not subject to the additional 0.9 percent 
Medicare tax for individuals with earned 
income of more than $200,000 ($250,000 
for married couples filing jointly [IRS 
2025]). 

Work- and childcare 
-related costs  

Estimated impact on earnings 
times the RETAIN-specific 
multiplier representing the ratio 
of work- and childcare-related 
costs to household earnings 

Impact estimates and literature: We 
constructed a multiplier by dividing median 
capped annual work- and childcare-related 
expenses in 2023 based on Current Population 
Survey Annual Social and Economic 
Supplement data ($1,737) (Congressional 
Research Service 2024a), inflation-adjusted to 
2024 dollars, by median household earnings in 
the RETAIN samples.  

We assumed that work- and childcare-
related expenses were a fixed function of 
earnings, but we included a sensitivity 
analysis in which we treated them as a 
fixed cost.  

SSDI benefits  Impact estimate of SSDI benefit 
amount in the 12 months after 
enrollment  

Impact estimates  
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Measure Value or calculation method  Information source(s)  
Modeling assumptions and 

considerations 
SSDI application costs Impact on the probability of SSDI 

applications times the following 
multiplier: 
• $690 

Impact estimates and literature: The total 
limitation on administrative expenses (LAE) 
outlays for SSDI in 2023 were $2,424 million 
(Congressional Research Service 2024b). 27 
percent of total LAE (across OASDI and SSI) 
was spent on processing initial disability claims 
(Congressional Research Service 2024b). We 
assumed that the share of LAE outlays for the 
SSDI program spent on processing SSDI initial 
claims was also 27 percent, representing $654 
million in outlays. In 2022 (the latest year for 
which data were available), there were 0.976 
million initial SSDI applications (SSA 2024c). 
We divided $654 million by 0.976 million 
applications to arrive at the average cost of 
processing an SSDI application ($670), which 
we then inflation-adjusted from 2023 to 2024 
dollars ($690).  

The share of total LAE outlays for 
processing all initial claims (OASDI and SSI) 
was 27 percent. We assumed that the 
share of LAE outlays for the SSDI program 
spent on processing SSDI initial claims was 
also 27 percent.  

SSDI administrative costs  Estimated impact on SSDI 
benefits times the following 
multiplier: 
• 0.38 percent  

Impact estimates and literature. Total LAE 
outlays as a share of SSDI benefits were 1.6 
percent, and 24 percent of all LAE outlays were 
spent on post-entitlement services. We 
multiplied 1.6 percent by 24 percent to arrive 
at LAE spending on benefit processing and 
post-entitlement services as a share of SSDI 
benefits (0.38 percent) (SSA 2024a). 

We assumed administrative costs as a 
percentage of benefit payments was 
constant.  

SSI payments  Estimated impact on SSI payment 
amount in the 12 months after 
enrollment  

Impact estimates This measure included only federal SSI 
payments; we did not have data on state 
supplemental SSI payments.  
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Measure Value or calculation method  Information source(s)  
Modeling assumptions and 

considerations 
SSI application costs Estimated impact on the 

probability of SSI applications 
times the following multiplier: 
• $1,385 

Impact estimates and literature: Total LAE 
outlays for SSI in 2023 were $4,626 million 
(Congressional Research Service 2024b). 27 
percent of total LAE (across OASDI and SSI) 
was spent on processing initial disability claims 
(Congressional Research Service 2024b). We 
assumed that the share of LAE outlays for the 
SSI program spent on processing SSI initial 
claims was also 27 percent, representing 
$1,249 million in outlays. In 2023, there were 
0.927 million initial SSI applications (SSA 
2024b). We divided $1,249 million by 1.5 
million applications to arrive at the average 
cost of processing an application ($1,347), 
which we then inflation-adjusted from 2023 to 
2024 dollars ($1,385).  

The share of total LAE outlays on 
processing all initial claims (OASDI and SSI) 
was 27 percent. We assumed that the 
share of LAE outlays for the SSI program 
spent on processing SSI initial claims was 
also 27 percent. 

SSI administrative costs  Estimated impact on SSI 
payments times the following 
multiplier: 
• 1.75 percent  

Impact estimates and literature: Total LAE 
outlays as a share of SSI payments are 7.3 
percent, and 24 percent of all LAE outlays are 
spent on post-entitlement services (SSA 
2024a). We multiplied 7.3 percent by 24 
percent to arrive at LAE spending on benefit 
processing and post-entitlement services as a 
share of SSI payments (1.75 percent).  

See SSDI administrative costs. 
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Measure Value or calculation method  Information source(s)  
Modeling assumptions and 

considerations 
Medicaid benefits Estimated impact on the 

probability of SSI receipt in the 
12 months after enrollment times 
the following multiplier: 
$30,290 x average number of 
months SSI recipients in Year 1 
were enrolled in Medicaid / 12. 
This amount was split between 
federal and state government 
perspectives, with the following 
proportion going to the federal 
government: 
• RETAINWORKS: 64.9 percent 
• RETAIN KY: 81.7 percent 
• MN RETAIN: 63.6 percent 
• OH RETAIN: 74.0 percent 
• VT RETAIN: 65.7 percent. 

Impact estimates and literature: The average 
annual Medicaid expenditure for a beneficiary 
with disabilities was $28,363 in 2023 (MACPAC 
2024), which we inflation-adjusted to 2024 
dollars ($30,290). We multiplied this by the 
average number of months SSI recipients were 
enrolled in Medicaid in the year after 
enrollment. We calculated this average by 
using SSA data to determine the average 
timing of SSI award among enrollees who 
received SSI one year post-enrollment. This 
amount was split between federal and state 
government perspectives based on the federal 
share of Medicaid expenditures for fiscal year 
2023 (the latest available), which ranged from 
63.6 percent (MN) to 81.7 percent (KY) in study 
states (KFF 2024). 

We assume that enrollees receiving SSI 
also received Medicaid and that Medicaid 
enrollment happened simultaneously with 
SSI award, although not all states have 
automatic enrollment (Kansas requires a 
separate application, and Minnesota 
applies additional Medicaid eligibility 
criteria) (SSA n.d.-c). The statistic for annual 
average Medicaid expenditures is based on 
available data but does not account for 
differences across the RETAIN programs in 
types of impairments among enrollees.  

Short- or long-term private 
disability benefits 

Estimated impact on household 
private disability benefit amount 
in the past month, multiplied by 6 
months (for short-term benefits) 
plus that same impact multiplied 
by an additional 6 months for 6.6 
percent of the cohort who we 
estimated transitioned to long-
term benefits: 
Monthly impact on private 
disability benefits   [6 months + 
6.6 percent X 6 months] 

Impact estimates and literature: Based on 
Integrated Benefits Institute health and 
productivity benchmarking data from 2011 to 
2015, 6.6 percent of short-term disability 
claimants exhaust their short-term disability 
benefits and transition to long-term disability 
(Contreary et al. 2018). The median duration of 
benefit receipt is 26 weeks (6 months, SHRM 
n.d.); thus, all enrollees received 6 months of 
benefits, and we estimated that 6.6 percent of 
enrollees received an additional 6 months of 
benefits.  

Self-reported survey data may be 
inaccurate. 
Impacts in the prior month may miss 
enrollees receiving disability benefits 
earlier in the year; at the same time, some 
enrollees may not have received short-
term benefits for the full 6 months and 
long-term benefits for the full 12 months 
of the analysis time frame. 
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Measure Value or calculation method  Information source(s)  
Modeling assumptions and 

considerations 
UI benefits Estimated impact on UI benefit 

amount in the past month, 
multiplied by 12  

Impact estimates multiplied by 12 Self-reported survey data may be 
inaccurate. We assumed that one-month 
impacts were reflective of monthly impacts 
over the 12-month analysis time frame. We 
assigned UI benefit impacts to the state 
government perspective because state 
governments pay for the majority of UI 
benefits (Stone and Chen 2014). 

UI administrative costs Estimated impact on UI benefits 
times the following multiplier: 
12.2 percent multiplied by 12 

Impact estimates and literature: The multiplier 
corresponds to the nationwide total UI 
administrative costs in 2022 (the latest year 
available), $4.0 billion, [Needels et al. 2024] 
divided by the total benefits paid in 2023, 
$32.7 billion [DOL 2024]). 

See SSDI administrative costs. 

Workers’ compensation benefits Estimated impact on household 
workers’ compensation benefit 
amount in the past month, 
multiplied by the average 
duration of temporary disability 
benefits (3.1 months).  

Impact estimates and literature: The average 
duration of temporary disability is 94 days, or 
3.1 months, according to the National Council 
on Compensation Insurance (Bitu et. al 2023).  

See Short- or long-term private disability 
benefits. We did not include administrative 
costs associated with workers’ 
compensation benefits because those are 
borne by the employer and we do not 
include the employer perspective in the 
benefit-cost analysis. We assumed most 
enrollees were not federal employees and 
thus would be covered by state workers’ 
compensation programs.  
We assumed that all RETAIN enrollees 
claiming workers’ compensation claimed 
temporary total disability benefits. While in 
2019, temporary total disability claims 
were 67.1 percent of all cash claims (Welch 
et al. 2024), the share of temporary 
disability cases among RETAIN workers’ 
compensation claims may be higher 
because those who enroll into RETAIN may 
be more likely to be able to work in the 
short- or medium-term future.  
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Measure Value or calculation method  Information source(s)  
Modeling assumptions and 

considerations 
SNAP benefits  Estimated impact on SNAP 

benefit amount in the past 
month, multiplied by 12 

Impact estimates multiplied by 12 See UI benefits. 

SNAP administrative costs Estimated impact on SNAP 
benefits multiplied by 12, times 
the following multipliers:  
• 6 percent for the state 

government 
• 1 percent for the federal 

government 

Impact estimates and literature: The multiplier 
corresponds to the percentage of SNAP 
spending for state and federal administrative 
costs, respectively, in 2023 (Center for Budget 
and Policy Priorities 2024).  

See SSDI administrative costs. 

Government housing assistance 
benefits 

Estimated impact on government 
housing assistance benefit 
amount in the past month, 
multiplied by 12 

Impact estimates multiplied by 12 See UI benefits. We assumed that impacts 
on subsidized housing benefits would 
accrue to the federal government, given 
that the federal government provides the 
majority of funding for housing assistance 
programs in the United States (Schwartz 
2021). 

Government housing assistance 
administrative costs 

Estimated impact on public 
housing assistance benefits 
multiplied by 12, times the 
following multiplier: 8.6 percent 

Impact estimates and literature: We used a 
multiplier of 8.6 percent ($2,770,935,000 
/$32,386,831,000) based on 2024 
administrative fees and total amounts 
appropriated by Congress to fund the Housing 
and Urban Development Housing Choice 
Voucher Program (U.S. Department of Housing 
and Urban Development 2024). 

See SSDI administrative costs and 
government housing assistance benefits. 

DOL = U.S. Department of Labor; LAE = Limitation on Administrative Expenses; OASDI = Old-Age, Survivors, and Disability Insurance; SNAP = Supplemental Nutrition Assistance 
Program; SSA = Social Security Administration; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; UI = unemployment insurance. 
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c. Benefit-cost summary measures 

By combining measures of direct costs, indirect costs, and benefits, we calculated and reported on the 
following benchmark summary measures for each RETAIN program by each of the four accounting 
perspectives: 

• Net benefits per treatment enrollee = benefit per treatment enrollee – indirect cost per treatment 
enrollee – program cost per treatment enrollee 

For each accounting perspective, we calculated net benefits by subtracting direct and indirect costs 
from benefits. A positive value of this statistic indicates that the monetary value of a project’s benefits 
outweighs its costs. 

• Benefit-cost ratio = net benefits per treatment enrollee ÷ program costs per treatment enrollee 

For each accounting perspective, we calculated the benefit-cost ratio by dividing the net benefits by the 
program costs, from that accounting perspective. This statistic captures the economic return per dollar 
spent on the program, from that accounting perspective. If a given perspective did not incur program 
costs, the benefit-cost ratio was not applicable for that perspective and was marked as “n.a.” 

d. Considerations that could lead to over- or underestimation of net benefits  

Exhibit B.4 summarizes considerations that could cause us to over- or underestimate net benefits from all 
key perspectives combined.  

Exhibit B.4. Potential over- or underestimation of net benefits for all key perspectives combined 
Considerations Potential implications for net benefits 
Average costs during the steady-state period do not 
capture the variation in intensity throughout the 
study period.  

We might underestimate net benefits if costs per enrollee 
during the steady-state period were higher than during the 
scale-up or scale-down period of implementation, and 
overestimate net benefits if they were lower.  

We did not capture costs related to workforce or VR 
program referrals; the enrollee survey does not collect 
this information. 

We might overestimate net benefits (underestimate costs). 
Although we capture some workforce costs as part of 
RETAIN program costs, we miss VR costs and any workforce 
costs not paid for by RETAIN.  

We did not capture benefits or costs that are not 
quantifiable in dollars, such as impacts on standard of 
living (Ben-Shalom and Burak 2016; Schimmel and 
Stapleton 2012), health and well-being (Waddell and 
Burton 2006; Strully 2009), productivity, and loss of 
non-market time (Greenberg and Robins 2008). 

We might underestimate net benefits due to not accounting 
for expected improvements in standard of living, health, 
well-being, and productivity; we might overestimate net 
benefits due to not accounting for the cost of losing non-
market time. 

We did not capture benefits or costs that cannot be 
observed in the available data, including those 
associated with medical services (which could 
increase or decrease), service use outside of RETAIN, 
or private health insurance. 

Implications for net benefits are unclear because the 
direction of impacts on use of services outside of RETAIN 
and medical services is ambiguous.  

We may overestimate SSDI or SSI payment amounts 
in future years, as amounts paid to beneficiaries who 
are newly awarded may include back-payments from 
the beneficiary’s protective filing datal.  

If RETAIN reduced applications to SSA programs, we would 
overestimate the benefits from fewer SSA outlays.  
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Considerations Potential implications for net benefits 
We did not capture benefits and costs to entities 
other than the four key accounting perspectives, such 
as employers and insurance providers.  

Implications for net societal benefits are unclear. 

By design, we did not account for the costs related to 
the programs starting up or winding down. 

We might overestimate net benefits. 

Costs include components that may not be applicable 
to a RETAIN scale-up, such as administrative costs 
related to the evaluation, or provider incentive 
payments.  

We might underestimate net benefits. Scaled-up versions of 
the programs might enjoy economies of scale in costs such 
as those for facilities, staff, recruitment materials, and 
outreach campaigns.  

We divide total direct costs by the number of 
treatment enrollees, but total costs capture costs for 
treatment and control group members.  

We might underestimate net benefits per treatment enrollee. 
The services that control group members received were 
minimal (that is, costs for recruiting/enrollment and any 
light-touch services), so the amount of bias should be small .  

AIR = American Institutes for Research; VR = vocational rehabilitation. 

4. Supplementary analysis: Break-even analysis 

The direct program costs of delivering services were incurred up front during the evaluation period, but 
the benefits and indirect costs may continue to accrue and compound over time, including beyond the 
evaluation period. During the one-year evaluation period, we did not observe many of the programs’ 
expected benefits, such as reductions in long-term SSDI outlays. To address this issue, we conducted a 
supplementary analysis that expanded the timeframe of interest beyond the year following enrollment. 
Specifically, we calculated the annual earnings impact needed for each program to break even—that is, 
for the benefits to equal costs—within five, 10, and 20 years after enrollment. This analysis involved 
forecasting benefits and indirect costs (other than those related to earnings) that would accrue in the 
future. 

The goal of the analysis was to understand how large the impact on earnings would have to be for 
RETAIN program benefits to equal the costs in five, 10, and 20 years after enrollment. To do so, we 
forecast how benefits and indirect costs not related to earnings would accrue over time if the program 
impacts on non-earnings outcomes remained the same as in the one-year analysis. Then, we estimated 
the annual earnings impacts that would be needed for cumulative net benefits from all key accounting 
perspectives to be zero, five, 10, and 20 years after enrollment.  

Below, we provide more details on how we forecast cumulative benefits for each benefit or indirect cost 
category. Given the uncertainty inherent in projecting long-term impacts, we developed a benefit-cost 
analysis tool for SSA to track long-term benefits and costs through 20 years as impact estimates beyond 
the first year after enrollment become available. 

e. Assumptions for forecasting future benefits and costs unrelated to earnings 

We assumed there are no direct program costs beyond the one-year period. To calculate the present 
value of expected future benefits and indirect costs, we accounted for the following: 

• Opportunity cost. We converted all future benefits and costs to their present value using the most 
recent rate that SSA used in its actuarial projections of the SSA fund balance at the time of the analysis 
(SSA Board of Trustees 2024). 
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• Retirement. We accounted for retirement by multiplying the relevant impact estimates (for example, 
projected impacts on earnings) by the proportion of enrollees under the full retirement age in that year. 
We assumed that the full retirement age was 67 for all enrollees.22  

• Mortality. We accounted for enrollee mortality using annual rates corresponding to the average age of 
the RETAIN cohorts for each year in the future. Each year’s costs and benefits, described below, were 
multiplied by the proportion of enrollees we expect to be alive in that year.  

We also assumed that enrollees receiving benefits will continue to do so in the future, and that enrollees 
not receiving benefits will continue not receiving benefits, except for SSDI and SSI applicants. For SSDI 
and SSI, we assumed that a share of those who applied would receive benefits in the future. The 
forecasting analysis relied on the additional inputs from the literature detailed in Exhibit B.5 and on 
statistics computed from RETAIN data shown in Exhibit B.6. 

Exhibit B.5. Additional inputs derived from the literature to forecast expected future benefits 
and costs: values, sources, estimation methods, and modeling assumptions  
Measure Value  Sources, estimation methods, and considerations  
Estimated percentage of SSI 
applicants who are awarded SSI 

45.3 
percent 

45.3 percent was the allowance rate in 2019, the latest year in 
which less than 1 percent of SSI applications were pending a 
final decision (SSA 2024b). The allowance rate was calculated by 
dividing medical allowances by all medical decisions.   

Estimated percentage of disabled-
worker applicants who are awarded 
SSDI benefits 

51.1 
percent 

51.1 percent was the allowance rate in 2019, the latest year in 
which less than 1 percent of SSDI applications were pending a 
final decision (SSA 2024c). 

Average annual SSI payment among 
new SSI awardees 

$8,332 We calculated the annual amount by multiplying the average 
payment amount in December 2023 by 12 ($8,100) (SSA 2024d), 
then inflation-adjusting it from 2023 to 2024 dollars ($8,332). 

Average annual SSDI benefit among 
new SSDI awardees 

$18,974 We calculated the annual amount by multiplying the average 
monthly benefit in 2023 ($1,537.13, SSA 2023) by 12, ($18,446), 
then inflation-adjusting it from 2023 to 2024 dollars ($18,974). 

Average annual Medicare 
expenditures for beneficiaries with 
disabilities 

$24,192 This average is from 2021 and is among all Medicare 
beneficiaries younger than 65 ($20,885) (MedPAC 2024); we 
inflation-adjusted it from 2021 to 2024 dollars ($24,192). 

SSA = Social Security Administration; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
  

 

22 The full retirement age is 67 years for enrollees who were born in 1960 or later. Only 5 percent of enrollees in our 
sample were born before 1960.  
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Exhibit B.6. Additional inputs computed from RETAIN treatment sample data for the 
supplementary forecasting analysis 
Measure RETAINWORKS RETAIN KY MN RETAIN OH RETAIN VT RETAIN 
Average treatment 
enrollee age at baseline 43.0 41.6 44.5 44.5 41.7 
Percentage younger than 
67, for Years 1 through 20 
following program 
enrollment 60.5 61.5 60.2 52.0 66.0 
Percentage younger than 
65, for Years 1 through 20 
following program 
enrollment 52.8 55.7 54.5 47.4 59.8 

f. Calculations for forecasting future benefits and costs unrelated to earnings 

Below, we describe how we projected each benefit and indirect cost component into the future. We also 
describe the calculations using equations in Exhibit B.7.  

SSDI and related benefits. We calculated cumulative SSDI benefits by adding SSDI benefits received in 
the year after enrollment to a projection of future benefit receipt based on SSDI applications. We 
conservatively assumed there would be no impacts on SSDI applications after the first year. We estimated 
benefit receipt as follows: the impact on SSDI benefits in the year after enrollment + the sum of [(impact 
on SSDI applications) x (share of applications that are awarded SSDI) x (average SSDI amount)] between 
Year 2 and Year k after enrollment (or age 67).  

To calculate cumulative administrative costs and application costs, we applied the relevant multipliers to 
the cumulative SSDI impact.  

SSI and related benefits. We followed calculations analogous to those for SSDI and related benefits to 
calculate cumulative SSI payments and cumulative SSI administrative costs, except that payments would 
continue to accrue until death or the end of the time interval.  

Medicare benefits. We assumed that all individuals who receive SSDI would enroll in Medicare two years 
later and remain in Medicare for all future years (RETAIN impacts would end at age 65, when all would 
qualify for Medicare). We estimated the corresponding cumulative Medicare costs by adding Medicare 
cost estimates in the year after enrollment to a projection of Medicare costs in future years, which 
corresponded to the following:  

• (point estimate of impact on SSDI receipt in the year after enrollment) x (average expenditures per 
Medicare beneficiary with disabilities) for Year 3 + 

• [(point estimate of impact on SSDI applications in the year after enrollment) x (percentage of SSDI 
applicants who would be awarded benefits) x (average expenditures per Medicare beneficiary with 
disabilities)] for the fourth year after enrollment up to age 65. 

This amount represents a benefit to RETAIN treatment enrollees and a cost to the federal government.  
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Medicaid benefits. Following the method we used for the main benefit-cost analysis, we assumed that all 
individuals who enroll in SSI would simultaneously enroll in Medicaid. For the forecasting analysis, we 
assumed enrollees would remain in Medicaid for all future years. Corresponding Medicaid costs were 
estimated as follows: 

• (impact on Medicaid benefits in the year after enrollment, described in Exhibit ) + 

• the sum of [(the estimated impact on SSI applications) x (percentage of SSI applicants who would be 
awarded benefits) x (average expenditures per Medicaid beneficiary with disabilities)] over subsequent k 
through one years. 

UI benefits. We assumed enrollees would not receive UI benefits after the year following enrollment. The 
five states involved in RETAIN have a maximum benefit duration that ranges from 12 to 26 weeks. If we 
assume that enrollees who collect UI begin receiving it in the six months after their enrollment into 
RETAIN, they would have exhausted benefits by the end of the year following enrollment.  

Workers’ compensation. We assumed that enrollees would not receive workers’ compensation benefits 
after the year following enrollment. We assumed that all RETAIN enrollees who claim workers’ 
compensation are temporary total disability cases (and that there are no permanent partial disability 
cases). The average duration of temporary total disability claims is 3.1 months. If we assume that enrollees 
who receive workers’ compensation benefits begin receiving it in the nine months after their enrollment 
into RETAIN, they would have exhausted their benefits by the end of the year following enrollment.  

SNAP benefits. We computed cumulative SNAP benefits at Year k after program enrollment by first 
multiplying the estimated monthly impact on SNAP benefits by 12 to obtain a yearly impact estimate, and 
then multiplying this quantity by Year k. We assumed that enrollees who receive SNAP benefits would 
continue to do so in all future years. To calculate cumulative administrative costs, we applied the relevant 
multiplier to the cumulative SNAP benefit impact. 

Public housing assistance. We computed cumulative public housing benefits received at Year k following 
the same approach that we used to calculate cumulative SNAP benefits in Year k. 

Short-term and long-term disability benefits. We computed cumulative short-term (ST) and long-term 
(LT) disability benefits from private disability insurance at Year k after program enrollment as follows:  

• The (derived impact on ST and LT disability benefits in the first year) +  

• the sum of [(the percentage of people who exhaust their ST benefits and transition to LT benefits) x (the 
monthly impact on ST and LT disability benefits) x 12 x (the share of the treatment sample younger than 
the age of 67 in Year i)] over years i = 2 through k.  
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Exhibit B.7. Detailed methods for calculating cumulative future benefits and indirect costs  
Category Equation Definition of terms Assumptions 
Earnings, 
fringe 
benefits, and 
taxes 

Cumulative earnings impact at Year k = 
 

         
 

    


       

We used the same method to calculate cumulative impacts at Year k on 
fringe benefits, taxes, and work- and childcare-related costs.  

  is the estimated impact on 
earnings one year after enrollment. 
Share under  is the share of treatment 
enrollees younger than 67 in Year i. 
Share  is 1 - the mortality rate 
corresponding to the average age of 
RETAIN treated enrollees in Year  , 
obtained from the literature.  
Opportunity   is the most recent 
discount rate that SSA used in its actuarial 
projections. 
Note that all values and data sources for 
these and other terms in this table are 
noted in Sections C.2 and C.3.  

Enrollees would exit the 
workforce at age 67. 
Mortality rates for enrollees 
younger than 67 would be 
similar to average U.S. age-
based mortality rates. 
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Category Equation Definition of terms Assumptions 
SSDI Cumulative SSDI benefit impacts at Year k =      

 


           


   


      


    

To calculate SSDI administrative costs, we multiplied cumulative SSDI benefit 
impacts at Year k by  . 
Cumulative SSDI application costs would be the same as application costs in 
the year after enrollment because we assumed no new applications beyond 
the first year after enrollment.  

   is the estimated impact 
on SSDI benefits in the one year after 
enrollment.  
SSDI application costs is the measure of 
SSDI application costs in the year after 
enrollment, described in Exhibit . 

    is the estimated 
impact on SSDI applications in the year after 
enrollment. 
  is the percentage of SSDI applicants 
who would be awarded SSDI benefits, 
obtained from the literature. 
   is the average annual SSDI amount 
for new awardees, obtained from the 
literature.  
  is the multiplier used to 
calculate SSDI administrative costs, 
described in Exhibit B.3. 

There would be no 
additional impacts on SSDI 
applications or benefits 
after Year 1. 
The share of SSDI applicants 
who would be awarded 
SSDI benefits is equivalent 
for the treatment and 
control groups. 
Changes in age, 
employment, and income in 
the future would not 
change the amount of SSDI. 
At age 67, all enrollees 
would qualify for Social 
Security retirement benefits.  
We assumed no new 
applications beyond the first 
year after enrollment 
because we do not have 
data on impacts on 
applications beyond Year 1 
for all enrollees.  

Medicare Cumulative Medicare benefits at Year k   
                         

 


            


   


      


        

   is the estimated impact 
on SSDI receipt one year after enrollment.  
 is the average expenditures per 
Medicare beneficiary with disabilities. 
   is the share of treatment 
enrollees younger than 65 in Year i. 

    is the estimated 
impact on SSDI applications in the year 
after enrollment. 
  is the percentage of SSDI applicants 
who are awarded SSDI benefits, obtained 
from the literature. 

Applicants who applied for 
SSDI within 12 months of 
RETAIN enrollment and 
were awarded SSDI would 
enroll in Medicare two years 
later (three years after 
RETAIN enrollment) and 
would remain in Medicare 
for all future years. 
At age 65, all enrollees 
qualify for Medicare. 
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Category Equation Definition of terms Assumptions 
SSI Cumulative SSI payment impacts at Year k =  

                

 


  


 


  


   

To calculate SSI administrative costs, we multiplied cumulative SSDI benefit 
impacts at Year k by    . 
Cumulative SSI application costs would be the same as application costs in 
the year after enrollment because we assumed no new applications beyond 
the first year after enrollment.  

   is the estimated impact 
on SSI payments in the year after 
enrollment.  
SSI application costs is the measure of SSDI 
application costs in the year after 
enrollment, described in Exhibit . 

   is the estimated 
impact on SSI applications in the year after 
enrollment. 
  is the percentage of SSI applicants 
who would be awarded SSI payments, 
obtained from the literature. 
   is the average annual SSI amount for 
awardees, obtained from the literature.  
   is the multiplier used to 
calculate SSI administrative costs, 
described in Exhibit . 

Same assumptions as those 
for estimating cumulative 
SSDI benefit impacts and 
costs at Year k.  

Medicaid Cumulative Medicaid benefits at Year  

 


        


  


        


         

These benefits are split between federal and state perspectives, as is done for 
the main analysis. 

   is the derived 
measure of impacts on Medicaid benefits 
in the year after enrollment, described in 
Exhibit . 

   is the estimated 
impact on SSI applications one year after 
enrollment. 
  is the percentage of SSI applicants 
who would be awarded SSI payments, 
obtained from the literature. 
  is the average annual 
expenditures per Medicaid beneficiary 
with disabilities. 

Applicants who applied for 
SSI within 12 months of 
RETAIN enrollment and 
were awarded SSI would 
enroll in Medicaid the same 
year (one year after RETAIN 
enrollment) and remain in 
Medicaid for all future years. 
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Category Equation Definition of terms Assumptions 
Short- or 
long-term 
disability 
benefits 

Cumulative ST/LT disability benefits impact at Year k=  

                 

 
               

  
       


       

         is the 
impact on ST and LT disability payments in 
the month before the survey. 
 Average duration of ST disability 
receipt. 
  Share of people who exhaust their 
ST benefits and transition to LT benefits.  

Enrollees would exit the 
workforce at age 67. 
ST disability benefits would 
not be received in years 
after the first year after 
enrollment because the 
standard duration is 12–52 
weeks with a median of 26 
weeks. 
LT disability benefits would 
continue until retirement at 
age 67.  

SNAP benefits 
and 
administrative 
costs 

Cumulative SNAP benefits impact at Year k=) 

 
 

        





   


     

To calculate SNAP administrative costs, we multiplied cumulative 
unemployment benefits at year k by  , split between federal and 
state perspectives, as is done for the main analysis. 

  is the impact on SNAP 
benefits in the month before the survey. 
  is the multiplier used to 
calculate SNAP administrative costs, 
described in Exhibit . 

Enrollees receiving SNAP 
would continue to receive 
SNAP in all future years, and 
there would be no future 
changes to SNAP impacts. 

Public 
housing 
benefits and 
administrative 
costs 

Cumulative housing assistance benefits impact at Year k=  

 

   







  

To calculate public housing administrative costs, we multiplied cumulative 
unemployment benefits in Year k by  .  

   is the impact on 
housing benefits in the month before the 
survey. 
  is the multiplier used to calculate 
public housing assistance administrative 
costs, described in Exhibit . 

Enrollees receiving housing 
assistance would continue 
to receive housing 
assistance in all future years, 
and there would be no 
future changes to housing 
assistance impacts. 

LT = long-term; SNAP = Supplemental Nutrition Assistance Program; SSA = Social Security Administration; SSDI = Social Security Disability Insurance; SSI = Supplemental Security 
Income; ST = short-term. 
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5. Sensitivity analyses 

We computed and present benefit-cost summary measures based on the sensitivity analyses 
described below.  

a. Use alternative values for parameters derived from the literature  

We conducted sensitivity analyses to assess how the estimated net benefits respond to changes in key 
parameter assumptions drawn from the literature, particularly those subject to uncertainty. We focused on 
parameters that materially influence net benefit estimates across all major perspectives. Specifically, we 
assessed the sensitivity of net benefit estimates to the following: 

• Excluding fringe benefits. Because not all enrollees had jobs with fringe benefits, we examined the 
implications of conservatively assuming enrollees did not receive any fringe benefits. 

• Excluding SSI and SSDI application costs. Processing initial SSI and SSDI claims may involve 
substantial fixed costs—such as establishing administrative systems—that could reduce the per-
application cost relative to our initial estimates. To assess the implications for net benefits, we 
conducted a conservative analysis assuming zero application costs for both SSI and SSDI.  

• Using a fixed annual cost of $1,787 for work- and childcare-related expenses (Congressional 
Research Service 2024a). Work- and childcare-related expenses might more closely reflect fixed rather 
than proportional costs. To reflect this possibility, in the sensitivity analysis we multiplied the fixed cost 
of $1,878 by impacts on employment in any of the four quarters and by the average proportion of the 
year employed among those ever employed.  

b. Use only statistically significant impact estimates 

The benchmark benefit-cost calculations incorporated all impact estimates, regardless of statistical 
significance. To understand the extent to which the estimated net benefits are driven by statistically 
nonsignificant impact estimates, we recalculated the net benefits using only impact estimates statistically 
significant at the 10 percent level, setting nonsignificant impact estimates equal to zero. 

c. Account for uncertainty around estimated program impacts 

The estimate of the net benefit relied on the estimated impacts on enrollee outcomes during the period 
of evaluation. These estimated impacts were subject to uncertainty and might be imprecisely estimated in 
the impact study. Different sampling draws would likely yield slightly different estimates, which were 
reflected in the standard errors that accompany the impact point estimates. To assess the extent to which 
random sampling error could affect the results, we followed an approach similar to that in McConnell et 
al. (2006) and calculated the net benefits under the alternative assumptions that the earnings impact was 
1.96 standard errors above the point estimate or 1.96 standard errors below it. These points mark the 
ends of an approximate 95 percent confidence interval. We focused on the earnings impact, as that is the 
outcome for which we anticipate finding the most meaningful (that is, substantial in magnitude and 
statistically significant) impact.  
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A. Participation analysis results  
In this section, we present findings from the participation analysis of RETAINWORKS. We present 
descriptive statistics on the rates of service use by treatment enrollees (Exhibit C.1) and rates of use of 
four service categories broken out by treatment enrollee characteristics (Exhibit C.2).  

Exhibit C.1. RETAINWORKS: Use of services by treatment enrollees 

Service 
Percentage (unless noted 

otherwise) 
RETAIN services 

Used any services other than RTW plan 99.6 
Used any employment servicesa 59.1 
Average duration of services (days) 120.6 
RTW coordinator services 
RTW plan 
RTW plan meeting with medical provider 79.2 
RTW plan meeting with employer 21.2 
RTW plan meeting with another party 7.9 
RTW plan established 39.3 
Average time elapsed between enrollment and established RTW plan (days) 56.9 
RTW communications 
Two or more RTW coordinator communications with enrollee 99.2 
RTW coordinator communications with enrollee (mean number) 19.1 
Share of enrollees with the following number of communications:  

0-1  0.8 
2-5 6.9 
6-10 20.0 
11-20 38.9 
21+ 33.4 

RTW coordinator communications with employer (mean number) 0.5 
Share of enrollees with the following number of communications:  

0 50.1 
1 48.5 
2+ 1.4 

RTW coordinator communications with medical provider (mean number) 5.1 
Share of enrollees with the following number of communications:  

0 1.6 
1 9.0 
2+ 89.4 

RTW coordinator communications with workforce professional (mean number) 10.5 
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Service 
Percentage (unless noted 

otherwise) 
Share of enrollees with the following number of communications:  

0 1.0 
1 4.5 
2-5 28.3 
6-10 66.2 

Job retention services or referrals 
Any job retention services or referrals 52.7 

On-site job analysis services or referrals 0.6 
Ergonomic assessment services or referrals 2.0 
Assistance to employer to identify or implement workplace accommodationsb 52.5 

Job search or training services or referrals 
Any job search or training services or referrals 20.6 

Job search services or referrals 20.4 
Job training services or referrals 1.8 
Transitional work opportunity s 

Other employment-related services and supports 
Other employment services  1.2 
Referral to employment-related supports  0.0 

Source: RETAINWORKS service use data. 
a The percentage of treatment enrollees who received any employment services includes enrollees who used or were referred to one 
or more of the following: job retention services, job training and job search services, or other employment services. 
b RETAINWORKS provided employers with assessment and consultation on workplace accommodations (Keith et al. 2024). 
RTW = return to work; s = cell suppressed because it represents fewer than three people. 
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Exhibit C.2. RETAINWORKS: Services used by treatment enrollees, by characteristics at the time 
of enrollment 

Variable 
RTW plan 

established 

Two or more RTW 
coordinator 

communications 
with enrollee 

Any services or 
referrals to support 

job retention 

Any services or 
referrals to job 

search or training 
Demographic and health characteristics 
Younger than 50 
Yes 36.5 99.1 52.9 20.9 
No 45.0 99.4 52.1 20.1 
Difference -8.5* -0.3 0.9 0.8 
Male 
Yes 45.3 98.5 52.2 21.9 
No 35.4 99.7 52.9 19.8 
Difference 9.9** -1.2 -0.7 2.1 
Primary diagnosis is musculoskeletal 
Yes 40.6 99.4 55.2 20.0 
No 36.9 98.9 48.0 21.8 
Difference 3.7 0.5 7.1 -1.8 
Primary or secondary behavioral health condition 
Yes 38.3 99.6 53.9 22.3 
No 40.3 98.8 51.4 19.0 
Difference -2.0 0.8 2.5 3.3 
High school education or less 
Yes 41.0 99.6 52.2 20.5 
No 37.3 98.8 53.1 20.7 
Difference 3.7 0.9 -0.9 -0.2 
Employment and economic circumstances 
Worked within one week of enrollment 
Yes 40.8 99.2 52.5 17.0 
No 37.7 99.2 52.9 24.6 
Difference 3.0 0.1 -0.4 -7.6** 
Reported dissatisfaction or conflict with current job or employer 
Yes 48.6 98.6 45.8 33.3 
No 37.8 99.3 53.8 18.5 
Difference 10.9* -0.7 -7.9 14.8** 
Reported problems related to housing and economic circumstances 
Yes 34.5 99.1 57.2 29.7 
No 43.2 99.3 48.9 13.2 
Difference -8.7** -0.2 8.3* 16.5*** 

Source: RETAINWORKS service use data. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
GED = General education degree; n.a. = not applicable; RTW = return to work; s = cell suppressed because it represents (or enables 
logical inference of the value of a cell that represents) fewer than three people; SSDI = Social Security Disability Insurance; SSI = 
Supplemental Security Income. 
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B. Impact analysis results 
In this section, we present findings from the impact analysis of RETAINWORKS. First, we present impacts 
for all enrollee outcomes as estimated through the main models described in Appendix B. For each 
outcome measure, we report the estimated regression-adjusted impact; the control group mean 
(weighted, as applicable); and additional inference statistics, such as standard errors, effect sizes, and 
sample sizes by treatment status. Second, we present impacts for key subgroups of evaluation enrollees. 
Third, we present the results of sensitivity analyses. Finally, we present results from the supplementary 
Bayesian analysis.  
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1. Results from the impact analysis 
Exhibit C.3. RETAINWORKS: One-year impacts on enrollee outcomes (percentage unless otherwise noted) 

Outcome measure 

Control 
group 
mean Impact p-value 

Standard 
error Effect size 

Treatment 
group N 

Control 
group N 

Primary outcomes (one-tailed test) 

Employed in the fourth quarter after enrollment 69.3 7.9^^^ 0.00 2.6 0.246 503 448 
Earnings in Quarters 1–4 after enrollment ($) 29,469 3,551^^^ 0.00 1,081 0.126 503 448 
Applied for SSDI or SSI  15.3 -5.2^^^ 0.01 2.2 -0.288 503 448 
Labor force attachment and employment (two-tailed test) 

Employment and earnings in the four quarters after enrollment 

Ever employed in         
Quarter 1 76.2 6.6*** 0.00 2.3 0.249 503 448 
Quarter 2 74.9 6.4*** 0.01 2.4 0.228 503 448 
Quarter 3 72.3 6.6*** 0.01 2.5 0.218 503 448 
Quarter 4 69.3 7.9*** 0.00 2.6 0.246 503 448 
Quarters 1–4  82.9 4.9** 0.02 2.0 0.241 503 448 

Earnings in quarters after enrollment        
Quarter 1 ($) 7,074 1,088*** 0.00 283 0.150 503 448 
Quarter 2 ($) 7,504 859*** 0.01 317 0.118 503 448 
Quarter 3 ($) 7,460 802** 0.01 322 0.106 503 448 
Quarter 4 ($) 7,431 802** 0.02 349 0.103 503 448 
Quarters 1–4 29,469 3,551*** 0.00 1,081 0.126 503 448 

Earned above SGA in quarters after enrollment         
Quarter 1 54.0 9.1*** 0.00 2.6 0.228 503 448 
Quarter 2 58.9 3.7 0.17 2.7 0.095 503 448 
Quarter 3 57.1 6.7** 0.01 2.8 0.171 503 448 
Quarter 4 54.5 8.4*** 0.00 2.8 0.211 503 448 
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Outcome measure 

Control 
group 
mean Impact p-value 

Standard 
error Effect size 

Treatment 
group N 

Control 
group N 

Employment at the time of the survey 

Connected to an employer (currently working on or leave) 71.7 8.3*** 0.01 3.0 0.276 386 344 
Working 67.8 8.4*** 0.01 3.2 0.253 386 344 
Connected to an employer or looking for work  84.2 6.4*** 0.01 2.4 0.360 386 344 
Working or engaged in occasional activities or side jobs 73.2 7.6** 0.01 3.0 0.261 386 343 
Participated in any job-related training 3.7 0.1 0.94 1.4 0.019 368 321 
Average weekly pay ($) 614 29 0.44 37 0.049 386 344 
Usual hours worked per week 25.9 2.4* 0.05 1.3 0.131 386 344 
Tenured at job for at least one year 50.0 0.8 0.80 3.3 0.020 386 344 
Working for an employer that offers health insurance 54.5 4.7 0.18 3.5 0.116 386 344 
Working for an employer that offers paid leave 54.1 4.7 0.16 3.3 0.116 386 344 
SSA program participation in the 12 months after enrollment (two-tailed test) 

Applied for SSDI or SSI  15.3 -5.2** 0.02 2.2 -0.288 503 448 
Received SSI or SSDI 7.8 -1.7 0.28 1.6 -0.165 503 448 
SSA payment amount (SSI or SSDI; $) 1,103 -175 0.54 282 -0.040 503 448 
Applied for SSDI  14.4 -5.7*** 0.01 2.1 -0.343 503 448 
Received SSDI benefit  7.3 -1.9 0.20 1.5 -0.198 503 448 
SSDI benefit amount ($) 1,033 -206 0.42 256 -0.051 503 448 
Applied for SSI  7.7 -1.6 0.35 1.7 -0.148 503 448 
Received SSI payment  1.8 -0.4 0.62 0.9 -0.172 503 448 
SSI payment amount ($) 69 31 0.62 63 0.037 503 448 
Household economic well-being in the month before the survey (two-tailed test) 

Household income ($) 4,162 -118 0.57 206 -0.038 376 334 
Household earnings ($) 3,414 93 0.64 197 0.031 384 342 
Receipt of public assistance benefits 19.5 -1.7 0.54 2.7 -0.067 387 342 
UI benefit amount ($)  15 -4 0.67 10 -0.031 387 344 
SNAP benefit amount ($) 77 -13 0.40 15 -0.063 387 342 
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Outcome measure 

Control 
group 
mean Impact p-value 

Standard 
error Effect size 

Treatment 
group N 

Control 
group N 

Government housing assistance amount ($) 20 -8 0.34 8 -0.067 387 343 
Receipt of workers’ compensation benefits  2.1 -0.2 0.83 1.0 -0.064 386 344 
Workers’ compensation amount ($) 33 4 0.84 20 0.015 386 344 
Receipt of private short- or long-term disability payments  6.7 -2.6 0.12 1.7 -0.317 387 343 
Private disability benefit amount ($) 114 -57 0.11 35 -0.126 387 343 
Health at the time of the survey (two-tailed test) 

Self-reported health is at least fair 88.5 2.8 0.20 2.2 0.187 387 342 
Self-reported health is good or better 54.9 4.5 0.21 3.6 0.112 387 342 
Self-reported health is very good or excellent 15.1 3.3 0.25 2.8 0.142 387 342 
Covered by health insurance  87.4 -0.2 0.94 2.3 -0.010 387 341 
During past two months, pain interfered with work most or all the 
time 

47.9 -6.1* 0.09 3.6 -0.150 387 342 

Number of poor physical health days in past month 12.2 -1.3 0.11 0.8 -0.120 384 338 
Number of poor mental health days in past month 11.5 -1.0 0.23 0.8 -0.089 382 340 
Pain score (range: 0 to 10) 4.7 -0.5*** 0.01 0.2 -0.189 386 337 
Prescribed opioid pain relievers  19.2 0.2 0.94 3.0 0.008 384 342 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records 
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAINWORKS’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
RETAINWORKS was 73.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for primary outcomes is based 
on a one-tailed t-test and the p-value for other outcomes is based on a two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
^/^^/^^^ Impact estimate is significantly greater (in the case of employment and earnings) or less (in the case of applications for SSI or SSDI) than zero (p-value is less than .10/.05/.01) 
using a one-tailed t-test.  
N= sample size; SGA= substantial gainful activity; SNAP= Supplemental Nutrition Assistance Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; 
UI= Unemployment Insurance 
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2. Results from the subgroup analysis 

Exhibit C.4. RETAINWORKS: One-year impacts on enrollee outcomes, by age (percentage unless otherwise noted) 

Outcome measure 

Younger than 50 50 and older p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

72.8 6.3* 0.05 334 294 62.6 11.0** 0.01 169 154 0.39 

Earnings in the four quarters 
after enrollment ($) 

30,123 3,099** 0.02 334 294 28,141 4,552** 0.02 169 154 0.53 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

14.1 -4.6* 0.08 334 294 17.2 -6.0 0.11 169 154 0.76 

Other outcomes 

Connected to an employer at 
the time of survey 

74.6 8.2** 0.03 241 213 66.7 8.3* 0.09 145 131 0.99 

Working at the time of 
survey 

70.5 8.6** 0.03 241 213 63.1 7.7 0.14 145 131 0.89 

Average weekly pay ($) at 
the time of survey 

619 26 0.57 241 213 607 33 0.62 145 131 0.93 

Usual hours worked per 
week at the time of survey 

27.0 2.3 0.15 241 213 24.0 2.6 0.22 145 131 0.92 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

256 241 0.27 334 294 2,769 -1,035 0.13 169 154 0.07† 

Household income in past 
month ($) 

4,052 -17 0.95 237 205 4,351 -289 0.41 139 129 0.54 

Receipt of public assistance 
benefits in past month 

20.2 -1.7 0.64 242 211 17.8 -0.9 0.81 145 131 0.88 

Number of poor physical 
health days in past month 

11.6 -1.3 0.21 240 208 13.0 -1.2 0.42 144 130 0.95 
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Outcome measure 

Younger than 50 50 and older p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Number of poor mental 
health days in past month 

12.4 -1.4 0.19 240 209 9.7 -0.2 0.87 142 131 0.50 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records. 
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAINWORKS’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
RETAINWORKS was 73.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a 
two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit C.5. RETAINWORKS: One-year impacts on enrollee outcomes, by sex (percentage unless otherwise noted) 

Outcome measure 

Female Male p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

72.0 8.2** 0.01 305 279 65.1 7.5* 0.09 198 169 0.90 

Earnings in the four quarters 
after enrollment ($) 

30,134 1,878 0.13 305 279 28,327 6,284*** 0.00 198 169 0.06† 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

15.5 -5.4** 0.04 305 279 14.9 -4.8 0.16 198 169 0.89 

Other outcomes 

Connected to an employer at 
the time of survey 

73.0 7.8** 0.03 238 228 69.4 9.2* 0.07 148 116 0.83 

Working at the time of 
survey 

69.0 7.2* 0.07 238 228 65.7 10.4* 0.05 148 116 0.63 

Average weekly pay ($) at 
the time of survey 

627 -24 0.57 238 228 586 123* 0.07 148 116 0.07† 

Usual hours worked per 
week at the time of survey 

26.0 1.8 0.22 238 228 25.6 3.5 0.12 148 116 0.54 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

679 -66 0.80 305 279 1,781 -353 0.55 198 169 0.65 

Household income in past 
month ($) 

4,080 -167 0.52 234 223 4,304 -29 0.93 142 111 0.75 

Receipt of public assistance 
benefits in past month 

22.6 -2.6 0.47 239 227 13.9 0.0 0.99 148 115 0.62 

Number of poor physical 
health days in past month 

12.1 -1.5 0.15 238 224 12.3 -1.2 0.43 146 114 0.87 

Number of poor mental 
health days in past month 

11.0 -0.3 0.77 238 225 12.3 -2.2 0.11 144 115 0.27 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAINWORKS’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
RETAINWORKS was 73.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a 
two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit C.6. RETAINWORKS: One-year impacts on enrollee outcomes, by education (percentage unless otherwise noted) 

Outcome measure 

No postsecondary education Any postsecondary education p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

68.4 11.7*** 0.00 264 219 70.2 4.0 0.27 239 229 0.14 

Earnings in the four quarters 
after enrollment ($) 

28,301 3,040** 0.02 264 219 30,614 4,235** 0.01 239 229 0.57 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

15.5 -5.4* 0.09 264 219 15.0 -5.0* 0.08 239 229 0.92 

Other outcomes 

Connected to an employer at 
the time of survey 

71.1 7.8* 0.08 194 156 72.3 8.9** 0.03 192 188 0.85 

Working at the time of 
survey 

68.6 7.2 0.12 194 156 67.2 9.5** 0.03 192 188 0.71 

Average weekly pay ($) at 
the time of survey 

584 4 0.93 194 156 642 57 0.31 192 188 0.47 

Usual hours worked per 
week at the time of survey 

25.8 1.8 0.31 194 156 26.0 3.2* 0.08 192 188 0.58 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

715 -90 0.79 264 219 1,479 -223 0.61 239 229 0.81 

Household income in past 
month ($) 

4,041 -319 0.23 186 149 4,270 94 0.76 190 185 0.32 

Receipt of public assistance 
benefits in past month 

21.2 -0.9 0.83 195 153 18.0 -2.7 0.43 192 189 0.74 

Number of poor physical 
health days in past month 

11.2 0.0 0.98 192 154 13.1 -2.6** 0.02 192 184 0.11 

Number of poor mental 
health days in past month 

11.3 -1.0 0.41 192 153 11.6 -1.0 0.38 190 187 0.98 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAINWORKS’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
RETAINWORKS was 73.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a 
two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero at the .10/.05/.01 level (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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Exhibit C.7. RETAINWORKS: One-year impacts on enrollee outcomes, by primary diagnosis (percentage unless otherwise noted) 

Outcome measure 

Musculoskeletal Non-musculoskeletal p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

70.5 10.5*** 0.00 328 306 67.0 3.1 0.53 175 142 0.21 

Earnings in the four quarters 
after enrollment ($) 

30,166 3,664*** 0.01 328 306 28,056 3,374* 0.08 175 142 0.90 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

12.3 -3.8 0.11 328 306 21.5 -8.3* 0.05 175 142 0.35 

Other outcomes 

Connected to an employer at 
the time of survey 

77.2 3.8 0.27 254 245 59.7 17.8*** 0.00 132 99 0.03†† 

Working at the time of 
survey 

72.4 3.4 0.36 254 245 57.6 18.7*** 0.00 132 99 0.03†† 

Average weekly pay ($) at 
the time of survey 

640 4 0.93 254 245 561 75 0.24 132 99 0.37 

Usual hours worked per 
week at the time of survey 

27.2 1.0 0.51 254 245 23.0 5.5** 0.02 132 99 0.10 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

880 -172 0.56 328 306 1,582 -242 0.69 175 142 0.92 

Household income in past 
month ($) 

4,340 -205 0.40 249 243 3,778 43 0.91 127 91 0.59 

Receipt of public assistance 
benefits in past month 

18.6 0.2 0.94 255 246 21.5 -5.6 0.27 132 96 0.34 

Number of poor physical 
health days in past month 

11.9 -1.2 0.23 254 242 12.6 -1.2 0.41 130 96 0.99 

Number of poor mental 
health days in past month 

10.1 -0.5 0.61 251 243 14.3 -1.9 0.21 131 97 0.44 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAINWORKS’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
RETAINWORKS was 73.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a 
two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test . 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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Exhibit C.8. RETAINWORKS: One-year impacts on enrollee outcomes, by time since last worked (percentage unless otherwise noted) 

Outcome measure 

Last worked one week or less before enrollment Last worked more than one week before enrollment p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

71.3 6.3* 0.07 262 232 67.0 9.9** 0.01 241 216 0.49 

Earnings in the four quarters 
after enrollment ($) 

31,606 2,475* 0.08 262 232 27,178 4,684*** 0.00 241 216 0.29 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

9.9 -2.1 0.37 262 232 21.1 -8.6** 0.02 241 216 0.13 

Other outcomes 

Connected to an employer at 
the time of survey 

77.2 4.4 0.21 203 193 65.1 13.3*** 0.01 183 151 0.14 

Working at the time of 
survey 

76.8 1.0 0.80 203 193 56.9 17.5*** 0.00 183 151 0.01†† 

Average weekly pay ($) at 
the time of survey 

697 -49 0.36 203 193 516 121** 0.01 183 151 0.02†† 

Usual hours worked per 
week at the time of survey 

29.4 -0.3 0.84 203 193 21.7 5.9*** 0.00 183 151 0.02†† 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

837 -157 0.57 262 232 1,399 -212 0.67 241 216 0.92 

Household income in past 
month ($) 

4,192 56 0.85 197 193 4,141 -323 0.26 179 141 0.37 

Receipt of public assistance 
benefits in past month 

16.0 1.6 0.63 204 194 23.5 -5.3 0.24 183 148 0.22 

Number of poor physical 
health days in past month 

12.2 -0.4 0.71 202 192 12.3 -2.3* 0.05 182 146 0.26 

Number of poor mental 
health days in past month 

10.9 0.2 0.87 201 193 12.1 -2.2* 0.09 181 147 0.17 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAINWORKS’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
RETAINWORKS was 73.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a 
two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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3. Results from sensitivity tests 
Exhibit C.9. RETAINWORKS: One-year impacts on enrollee outcomes, by estimation approach (percentage unless otherwise noted) 

Outcome measure Main model 
No weighting 

for nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Primary outcomes 

Employed in the fourth quarter after enrollment 7.9*** n.a. 8.1*** 7.7*** n.a. 
Earnings in Quarters 1–4 after enrollment 3,551*** n.a. 3,562* 3,140* n.a. 
Applied for SSDI or SSI  -5.2** n.a. -4.6** -4.5** n.a. 
Labor force attachment and employment 

Employment and earnings in the four quarters after enrollment 

Ever employed in       
Quarter 1 6.6*** n.a. 6.8*** 6.5*** n.a. 
Quarter 2 6.4*** n.a. 6.1** 5.7** n.a. 
Quarter 3 6.6*** n.a. 7.0** 6.6** n.a. 
Quarters 1–4 4.9** n.a. 5.1** 4.9** n.a. 

Earnings in quarters after enrollment      
Quarter 1 ($) 1,088*** n.a. 1,048** 955** n.a. 
Quarter 2 ($) 859*** n.a. 828* 733* n.a. 
Quarter 3 ($) 802** n.a. 872* 751 n.a. 
Quarter 4 ($) 802** n.a. 815 701 n.a. 

Earned above SGA in quarters after enrollment       
Quarter 1 9.1*** n.a. 9.0*** 8.6*** n.a. 
Quarter 2 3.7 n.a. 3.7 3.3 n.a. 
Quarter 3 6.7** n.a. 7.1** 6.7** n.a. 
Quarter 4 8.4*** n.a. 8.1** 7.7** n.a. 

Employment at the time of the survey 

Connected to an employer (currently working on or leave) 8.3*** 8.2*** 7.8** 8.2*** n.a. 
Working 8.4*** 8.2*** 8.4** 8.6*** n.a. 
Connected to an employer or looking for work  6.4*** 6.3*** 5.5** 5.7** 6.3*** 
Working or engaged in occasional activities or side jobs 7.6** 7.3** 7.7** 7.7** n.a. 
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Outcome measure Main model 
No weighting 

for nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Participated in job-related training 0.1 0.1 0.4 0.2 n.a. 
Average weekly pay ($) 29 31 39 36 27 
Usual hours worked per week 2.4* 2.4* 2.4* 2.5* 2.4* 
Tenured at job for at least one year 0.8 1.3 0.2 1.3 0.9 
Working for an employer that offers health insurance 4.7 4.7 4.3 4.7 4.6 
Working for an employer that offers paid leave 4.7 4.7 4.2 4.6 5.3 
SSA program participation 

SSDI or SSI program participation in the 12 months after enrollment 

Received SSI or SSDI -1.7 n.a. -1.8 -1.4 n.a. 
SSA payment amount (SSI or SSDI; $) -175 n.a. -202 -161 n.a. 
Applied for SSDI  -5.7*** n.a. -5.1** -5.1** n.a. 
Received SSDI benefit  -1.9 n.a. -2.0 -1.5 n.a. 
SSDI benefit amount ($)  -206 n.a. -225 -181 n.a. 
Applied for SSI  -1.6 n.a. -1.0 -0.9 n.a. 
Received SSI payment  -0.4 n.a. -0.4 -0.5 n.a. 
SSI payment amount ($)  31 n.a. 23 21 n.a. 
Economic well-being in the month before the survey 

Household income ($) -118 -102 -233 -192 n.a. 
Household earnings ($)  93 104 23 39 n.a. 
Receipt of public assistance benefits -1.7 -1.6 -0.4 -0.9 n.a. 
Household UI benefit amount ($) -4 -4 -6 -7 -4 
SNAP benefit amount ($) -13 -12 -5 -7 -13 
Government housing assistance amount ($) -8 -8 -3 -2 -8 
Receipt of workers’ compensation benefits -0.2 -0.2 -0.5 -0.4 n.a. 
Household workers’ compensation amount 4 5 -1 1 1 
Receipt of short- or long-term disability payments -2.6 -2.5 -2.2 -2.6 n.a. 
Household private disability benefit amount ($) -57 -55 -48 -55 -55 
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Outcome measure Main model 
No weighting 

for nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Health at the time of the survey 

Self-reported health is at least fair 2.8 2.6 1.6 1.7 n.a. 
Self-reported health is good or better 4.5 4.4 2.6 2.8 n.a. 
Self-reported health is very good or excellent 3.3 3.1 3.3 3.1 n.a. 
Covered by health insurance  -0.2 0.1 1.7 1.9 n.a. 
During past two months, pain interfered with work most or 
all the time 

-6.1* -6.3* -6.0 -6.0 n.a. 

Number of poor physical health days in past month -1.3 -1.3 -1.4 -1.4* n.a. 
Number of poor mental health days in past month -1.0 -1.0 -1.0 -1.0 n.a. 
Pain score (range: 0 to 10) -0.5*** -0.5** -0.5** -0.5** n.a. 
Prescribed opioid pain relievers  0.2 0.2 0.9 1.0 n.a. 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records. 
Note: This table shows the impact estimates of RETAINWORKS, using different modeling approaches. In the main model, we used covariate adjustment and weighted statistics to 

adjust for survey nonresponse; we also used multiple imputation when an outcome had a missing value conditional on the value of another variable. In the model with “No 
weighting for nonresponse,” we followed the main model but did not apply weights for nonresponse. In the model with “No covariate adjustment,” we followed the main 
model but did not include covariates. In the model with “Adjustment for strata only,” we followed the main model but only adjusted for the characteristics based on which we 
stratified random assignment. In the model with “No multiple imputation,” we followed the main model while excluding cases with outcomes that had a missing value 
conditional on the value of another variable. This resulted in our dropping between 0.3 percent to 2.8 percent of observations for these outcomes.  

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
n.a. = not applicable; SGA= substantial gainful activity; SNAP= Supplemental Nutrition Assistance Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security 
Income; UI= Unemployment Insurance. 
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4. Results from supplementary Bayesian analysis 

Exhibit C.10. RETAINWORKS: Bayesian interpretation of impacts on primary outcomes 

Outcome 

Control 
group 
mean 

Impact: 
posterior 

mean 
(standard 
deviation) 

Impact: 
90 percent 

credible 
interval 

Probability 
of 

favorable 
impacta 

(%) 

Probability of 
large favorable 

impactb 
(%) 

Probability of 
large 

unfavorable 
impactb 

(%) 
Earnings in quarters 1–
4 after enrollment ($) 

29,469 2,034 (1,086) (336, 3,933) 98 92 <1 

Employed in the fourth 
quarter after 
enrollment (%) 

82.9 1.6 (1.4) (-0.4, 4.1) 89 15 <1 

Applied for SSDI or SSI 
(%) 

15.3 -0.8 (1.0) (-2.6, 0.6) 80 56 6 

Source: RETAIN enrollment data; state UI wage records; SSA data.  
Note: This table shows the regression-adjusted means for the control group from the main analysis (the estimate of the 

counterfactual) and the regression-adjusted Bayesian estimates of RETAIN’s impacts. Namely, for Bayesian impact 
estimates, we present the posterior mean (the point estimate), the standard deviation (the variability around that point 
estimate), which is also presented as a 90 percent credible interval (corresponding to the 5th and 95th percentiles of the 
posterior distribution). There is a 90 percent probability that the true impact lies within this credible interval, given the data 
and prior assumptions.   

a A favorable impact corresponds to a positive impact for earnings or employment and a negative impact for applications for SSDI or 
SSI.  
b As a threshold for a “large” impact, we used $500 for earnings (approximately the impacts many RETAIN programs need to break 
even within 20 years, see Section V.D.). For employment, we used 3 percentage points, and for earnings, we used 0.5 percentage 
points, which both constitute approximately 5 percent of the control group’s mean outcome.  
 

Exhibit C.11. RETAINWORKS: Sensitivity of Bayesian estimates of the probability of favorable 
impacts to different prior assumptions (percentage) 

Outcome measure 
Main Bayesian 

model 
Halved importance 

of priors 
Probability of an increase in earnings in quarters 1–4 after enrollment 98 99 
Probability of an increase in employment in the fourth quarter after 
enrollment 

89 95 

Probability of a decrease in applications for SSDI or SSI  80 89 
Source: RETAIN enrollment data; state UI wage records; SSA data. 
Note: A favorable impact corresponds to a positive impact for earnings or employment and a negative impact for applications for 

SSDI or SSI. The sensitivity test halved the importance of literature-derived prior information.  
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C. Benefit-cost analysis results 

1. Results from benefit-cost analysis 

Exhibit C.12. RETAINWORKS: Benefits and costs in the year after enrollment per treatment 
enrollee, by accounting perspective 

Benefits and costs 

Treatment 
enrollees  

(A) 

Federal 
government  

(B) 

 State 
government  

(C) 

All key 
perspectives  
(A + B + C) 

Benefit-cost summary measures 

Net benefits (benefits minus costs) $3,075 -$8,142 $352 -$4,715 
Benefit-cost ratioa n.a. 0.18 n.a. 0.51 
Program costs 

Personnel and labor costs 
Wages 

 
-$5,867 

 
-$5,867 

Fringe benefits 
 

-$1,315 
 

-$1,315 
Payments for providing services 

Enrollee stipendsb $178 -$178 
 

$0 
Payments for subcontractors for 
amounts less than 10 percent of 
expendituresc 

 
-$26 

 
-$26 

Incentive payments for providers 
 

-$274 
 

-$274 
Outreach costs 

 
-$49 

 
-$49 

Other direct costs 
 

-$2,008 
 

-$2,008 
Administrative and overhead costs 

 
-$155 

 
-$155 

RETAIN program costs not 
invoiced to DOL 

 
$0 

 
$0 

Total program costs $178 -$9,872 $0 -$9,694 
Indirect costs and benefits 

Earnings $3,551   $3,551 
Fringe benefits $1,610   $1,610 
Income and sales taxesd  -$927 $645 $282 $0 
Payroll taxes – OASDI -$220 $440  $220 
Payroll taxes – Medicare -$51 $103  $51 
Work- and childcare-related costs -$176   -$176 
SSDI benefits -$206 $206  $0 
SSDI administrative costs  $1  $1 
SSDI application costs  $39  $39 
SSI benefits $31 -$31  $0 
SSI administrative costs  -$1  -$1 
SSI application costs  $22  $22 
Medicaid benefits -$67 $43 $23 $0 
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Benefits and costs 

Treatment 
enrollees  

(A) 

Federal 
government  

(B) 

 State 
government  

(C) 

All key 
perspectives  
(A + B + C) 

Household short- or long-term 
private disability payments 

-$363   -$363 

Household UI benefits -$50  $50 $0 
Household UI administrative costs  $6  $6 
Household workers’ compensation 
benefits 

$12  -$12 $0 

Household SNAP benefits -$153 $153  $0 
Household SNAP administrative costs  $2 $9 $11 
Household public housing assistance -$94 $94  $0 
Household public housing assistance 
administrative costs 

 $8  $8 

Total indirect costs and benefits $2,897 $1,730 $352 $4,979 
Source: See Exhibit B.3 for details on the sources and imputation methods for each benefit or cost component. 
Note: Benefits and costs that are not relevant to a perspective are indicated by a blank cell. To construct each component of the 

benefit-cost analysis, we used the estimated impacts on key outcomes (regardless of whether they were statistically 
significant), or imputation methods that combined the impact estimates with data from enrollee surveys and external 
sources. To construct program costs, we used data from the RETAIN grantee cost form and staff interviews. All benefits and 
costs are in dollars per enrollee. 

a Calculated for all key stakeholders as total indirect costs and benefits divided by total program costs. 
b Enrollee stipends included supportive services such as rent, transportation, or utility payments. We excluded incentive payments 
from these costs because they reflect evaluation-related expenses.  
c Larger amounts are reflected in other categories. 
d Income taxes include federal and state income taxes. 
DOL = U.S. Department of Labor; OASDI = Old-Age, Survivors, and Disability Insurance; SNAP = Supplemental Nutrition Assistance 
Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; UI = unemployment insurance. 
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2. Results from sensitivity tests 
Exhibit C.13. RETAINWORKS: Sensitivity of net benefits to sampling variability and different 
assumptions 

Assumption 

Net benefits 
RETAIN 

enrollees 
(A) 

Federal 
government 

(B) 

State 
government 

(C) 

All key 
perspectives 
(A + B + C) 

Sensitivity to sampling variability for earnings impact 

Main benefit-cost analysis model $3,075 -$8,142 $352 -$4,715 
Lower bound of 95% confidence interval $812 -$8,852 $184 -$7,856 
Upper bound of 95% confidence interval $5,337 -$7,432 $521 -$1,574 
Sensitivity to assumptions 

Excluding fringe benefits $1,464 -$8,142 $352 -$6,325 
Excluding SSI and SSDI application costs $3,075 -$8,202 $352 -$4,775 
Using fixed work- and childcare-related 
expenses 

$3,170 -$8,142 $352 -$4,619 

Used only statistically significant estimates in 
the calculationa 

$3,964 -$8,644 $282 -$4,398 

Source:  See Exhibit B.3 for details on the sources and imputation methods for each benefit or cost component. 
Note:  The inputs for the benefit-cost analysis are based on (1) program costs drawn from Federal Financial Reports, the RETAIN 

grantee cost form, and staff interviews, (2) the estimated impacts on key outcomes (regardless of whether they were 
statistically significant), or (3) imputation methods that combined the impact estimates with data from external sources. The 
net benefits shown in each cell represent the net benefits (benefits minus costs) in the year after enrollment, calculated 
using the specified assumption, by accounting perspective. Net benefits are in 2024 dollars per enrollee. 

a This analysis assigns a value of zero to impact estimates that were not significant at the 0.10 level. The main analysis and all other 
sensitivity tests include impact estimates regardless of whether they were statistically significant.  
SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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1. Results from cost neutrality analyses 

Exhibit C.14. RETAINWORKS: Impacts on annual earnings needed for cost neutrality at five, 10, 
and 20 years after enrollment, from all key accounting perspectives 

Time frame to cost neutrality Annual earnings impact needed for cost neutrality 
Five years after enrollment $1,469 
10 years after enrollment $826 
20 years after enrollment $530 

Note:  The inputs for the cost neutrality analysis are based on (1) program costs drawn from the RETAIN grantee cost form and 
staff interviews, (2) the estimated impacts on key outcomes (regardless of whether they were statistically significant), or (3) 
imputation methods that combined the impact estimates with data from external sources. We calculate the annual impact 
on earnings that would be needed in each future year to make the program cost neutral within the time frames indicated. 
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A. Participation analysis results  
Exhibit D.1. RETAIN KY: Use of services by treatment enrollees 

Service 
Percentage (unless noted 

otherwise) 
RETAIN services 

Used any services other than RTW plan 97.0 
Used any employment servicesa 20.3 
Average duration of services (days) 82.3 
RTW coordinator services 

RTW plan 

RTW plan meeting with medical provider 2.6 
RTW plan meeting with employer 0.4 
RTW plan meeting with another party 0.0 
RTW plan established 79.9 
Average time elapsed between enrollment and established RTW plan (days) 6.5 
RTW communications 

Two or more RTW coordinator communications with enrollee 96.9 
RTW coordinator communications with enrollee (mean number) 11.3 
Share of enrollees with the following number of communications:  

0-1  3.1 
2-5 29.9 
6-10 29.9 
11-20 25.0 
21+ 12.1 

RTW coordinator communications with employer (mean number) 0.0 
Share of enrollees with the following number of communications:  

0 98.8 
1 0.6 
2+ 0.6 

RTW coordinator communications with medical provider (mean number) 0.2 
Share of enrollees with the following number of communications:  

0 90.6 
1 5.1 
2+ 4.3 

RTW coordinator communications with workforce professional (mean number) 0.3 
Share of enrollees with the following number of communications:  

0 88.3 
1 5.3 
2-5 5.0 
6-10 1.4 
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Service 
Percentage (unless noted 

otherwise) 
Job retention services or referrals 

Any job retention services or referrals 4.1 
On-site job analysis services or referrals 0.4 
Ergonomic assessment services or referrals 2.1 
Assistance to employer to identify or implement workplace accommodationsb 2.5 

Job search or training services or referrals 
Any job search or training services or referrals 15.4 

Job search services or referrals 14.3 
Job training services or referrals 2.8 
Transitional work opportunity 0.7 

Other employment-related services and supports 
Other employment services  5.0 
Referral to employment-related supports  16.3 

Source: RETAIN KY service use data. 
a The percentage of treatment enrollees who received any employment services includes enrollees who used or were referred to one 
or more of the following: job retention services, job training and job search services, or other employment services. 
b RTW coordinators supported enrollees in navigating work accommodations instead of communicating directly with employers to 
assist with work accommodations (Keith et al. 2024). 
RTW = return to work; s = cell suppressed because it represents fewer than three people.
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Exhibit D.2. RETAIN KY: Services used by treatment enrollees, by characteristics at the time of 
enrollment 

Variable 
RTW plan 

established 

Two or more RTW 
coordinator 

communications 
with enrollee 

Any services or 
referrals to support 

job retention 

Any services or 
referrals to job 

search or training 
Demographic and health characteristics 
Younger than 50 
Yes 77.6 97.1 3.2 15.9 
No 85.7 96.6 6.4 14.1 
Difference -8.1*** 0.5 -3.2*** 1.8 
Male 
Yes 77.1 96.2 3.8 15.8 
No 81.6 97.4 4.3 15.2 
Difference -4.5** -1.2 -0.5 0.6 
Primary diagnosis is musculoskeletal 
Yes 79.7 97.7 4.3 12.6 
No 79.9 96.6 4.0 16.4 
Difference -0.3 1.1 0.3 -3.9** 
Primary or secondary behavioral health condition 
Yes 79.9 97.8 3.4 16.7 
No 79.8 95.4 5.5 13.2 
Difference 0.1 2.4** -2.1* 3.5* 
High school education or less 
Yes 77.3 97.2 2.5 14.5 
No 83.1 96.6 6.1 16.5 
Difference -5.8*** 0.6 -3.6*** -2.0 
Employment and economic circumstances 
Worked within one week of enrollment 
Yes 82.7 96.2 6.3 11.6 
No 77.3 97.6 2.1 18.9 
Difference 5.4*** -1.4 4.2*** -7.3*** 
Reported dissatisfaction or conflict with current job or employer 
Yes 81.3 98.5 4.2 24.2 
No 79.5 96.5 4.1 13.2 
Difference 1.8 2.0** 0.1 10.9*** 
Reported problems related to housing and economic circumstances 
Yes 81.0 98.2 2.6 17.2 
No 78.3 95.1 6.4 12.9 
Difference 2.7 3.0*** -3.8*** 4.3** 

Source: RETAIN KY service use data. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
GED = General education degree; n.a. = not applicable; RTW = return to work; s = cell suppressed because it represents (or enables 
logical inference of the value of a cell that represents) fewer than three people; SSDI = Social Security Disability Insurance; SSI = 
Supplemental Security Income.  
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B. Impact analysis results 

1. Results from the impact analysis  
Exhibit D.3. RETAIN KY: One-year impacts on enrollee outcomes (percentage unless otherwise noted) 

Outcome measure 
Control 

group mean Impact p-value 
Standard 

error 
Effect 
size 

Treatment 
group N 

Control 
group N 

Primary outcomes (one-tailed test) 

Employed in the fourth quarter after enrollment 63.0 0.6 0.35 1.6 0.017 1,591 1,447 
Earnings in Quarters 1–4 after enrollment ($) 23,655 222 0.36 641 0.008 1,591 1,447 
Applied for SSDI or SSI  11.2 0.6 0.69 1.1 0.034 1,591 1,447 
Labor force attachment and employment (two-tailed test) 

Employment and earnings in the four quarters after enrollment 

Ever employed in         
Quarter 1 68.0 2.1 0.15 1.5 0.060 1,591 1,447 
Quarter 2 67.4 1.1 0.47 1.5 0.031 1,591 1,447 
Quarter 3 64.3 1.8 0.24 1.6 0.049 1,591 1,447 
Quarter 4 63.0 0.6 0.69 1.6 0.017 1,591 1,447 
Quarters 1–4  79.6 1.5 0.25 1.3 0.058 1,591 1,447 

Earnings in quarters after enrollment        
Quarter 1 ($) 5,657 54 0.74 160 0.008 1,591 1,447 
Quarter 2 ($) 5,979 52 0.78 183 0.007 1,591 1,447 
Quarter 3 ($) 6,050 75 0.69 191 0.010 1,591 1,447 
Quarter 4 ($) 5,969 41 0.84 209 0.006 1,591 1,447 
Quarters 1–4 23,655 222 0.73 641 0.008 1,591 1,447 

Earned above SGA in quarters after enrollment         
Quarter 1 44.0 1.0 0.49 1.5 0.024 1,591 1,447 
Quarter 2 44.7 2.7* 0.08 1.5 0.066 1,591 1,447 
Quarter 3 45.8 0.5 0.73 1.6 0.013 1,591 1,447 
Quarter 4 44.2 1.9 0.23 1.6 0.047 1,591 1,447 



Appendix D. RETAIN Kentucky: Participation, Impact, and Benefit-Cost Analysis Results 

Mathematica® Inc. D.7 

Outcome measure 
Control 

group mean Impact p-value 
Standard 

error 
Effect 
size 

Treatment 
group N 

Control 
group N 

Employment at the time of the survey 

Connected to an employer (currently working on or leave) 66.3 2.5 0.18 1.9 0.070 1,195 1,091 
Working 63.5 2.5 0.20 1.9 0.066 1,195 1,091 
Connected to an employer or looking for work  85.0 2.3 0.12 1.5 0.116 1,195 1,091 
Working or engaged in occasional activities or side jobs 72.4 0.1 0.95 1.8 0.003 1,192 1,085 
Participated in any job-related training 7.4 1.9 0.11 1.2 0.154 1,096 997 
Average weekly pay ($) 479 13 0.49 19 0.025 1,195 1,091 
Usual hours worked per week 22.2 0.8 0.26 0.7 0.045 1,195 1,091 
Tenured at job for at least one year 36.0 -0.2 0.92 1.7 -0.005 1,195 1,091 
Working for an employer that offers health insurance 43.4 1.5 0.44 2.0 0.037 1,195 1,091 
Working for an employer that offers paid leave 43.3 0.7 0.71 1.9 0.018 1,195 1,091 
SSA program participation in the 12 months after enrollment (two-tailed test) 

Applied for SSDI or SSI  11.2 0.6 0.62 1.1 0.034 1,591 1,447 
Received SSI or SSDI 8.9 -0.5 0.59 0.9 -0.036 1,591 1,447 
SSA payment amount (SSI or SSDI; $) 1,335 -8 0.96 161 -0.002 1,591 1,447 
Applied for SSDI  10.5 0.5 0.64 1.1 0.033 1,591 1,447 
Received SSDI benefit  8.4 -0.4 0.66 0.8 -0.029 1,591 1,447 
SSDI benefit amount ($) 1,279 -14 0.93 157 -0.003 1,591 1,447 
Applied for SSI  7.1 0.0 0.99 0.9 0.001 1,591 1,447 
Received SSI payment  1.6 -0.1 0.90 0.4 -0.022 1,591 1,447 
SSI payment amount ($) 56 6 0.79 21 0.009 1,591 1,447 
Household economic well-being in the month before the survey (two-tailed test) 

Household income ($) 3,402 77 0.50 114 0.025 1,133 1,044 
Household earnings ($) 2,847 2 0.99 106 0.001 1,168 1,063 
Receipt of public assistance benefits 27.9 1.3 0.48 1.8 0.039 1,186 1,082 
UI benefit amount ($)  10 -1 0.83 5 -0.009 1,186 1,083 
SNAP benefit amount ($) 87 9 0.27 8 0.046 1,187 1,082 
Government housing assistance amount ($) 36 5 0.51 8 0.029 1,185 1,083 
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Outcome measure 
Control 

group mean Impact p-value 
Standard 

error 
Effect 
size 

Treatment 
group N 

Control 
group N 

Receipt of workers’ compensation benefits  1.0 0.1 0.77 0.4 0.076 1,185 1,083 
Workers’ compensation amount ($) 9 1 0.86 7 0.008 1,185 1,083 
Receipt of private short- or long-term disability payments  4.1 0.2 0.78 0.8 0.035 1,184 1,081 
Private disability benefit amount ($) 63 -3 0.83 16 -0.009 1,184 1,081 
Health at the time of the survey (two-tailed test) 

Self-reported health is at least fair 88.1 1.7 0.21 1.3 0.102 1,178 1,080 
Self-reported health is good or better 55.4 2.5 0.24 2.1 0.061 1,178 1,080 
Self-reported health is very good or excellent 17.6 -1.1 0.50 1.6 -0.046 1,178 1,080 
Covered by health insurance  91.5 -0.8 0.53 1.2 -0.056 1,176 1,080 
During past two months, pain interfered with work most or all the time 40.6 1.6 0.44 2.0 0.039 1,177 1,077 
Number of poor physical health days in past month 10.8 0.4 0.33 0.5 0.041 1,168 1,075 
Number of poor mental health days in past month 12.0 0.9** 0.04 0.5 0.085 1,167 1,071 
Pain score (range: 0 to 10) 4.4 0.1 0.52 0.1 0.027 1,163 1,072 
Prescribed opioid pain relievers  12.0 -0.8 0.55 1.4 -0.048 1,172 1,076 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records 
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAIN KY’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
RETAIN KY was 70.1 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for primary outcomes is based on a 
one-tailed t-test and the p-value for other outcomes is based on a two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
^/^^/^^^ Impact estimate is significantly greater (in the case of employment and earnings) or less (in the case of applications for SSI or SSDI) than zero (p-value is less than .10/.05/.01) 
using a one-tailed t-test.  
N= sample size; SGA= substantial gainful activity; SNAP= Supplemental Nutrition Assistance Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; 
UI= Unemployment Insurance 
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2. Results from the subgroup analysis 

Exhibit D.4. RETAIN KY: One-year impacts on enrollee outcomes, by age (percentage unless otherwise noted) 

Outcome measure 

Younger than 50 50 and older p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

63.8 1.2 0.52 1,137 1,047 61.0 -0.7 0.80 454 400 0.58 

Earnings in the four quarters 
after enrollment ($) 

23,624 725 0.31 1,137 1,047 23,718 -1,005 0.47 454 400 0.27 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

10.4 -0.3 0.82 1,137 1,047 13.2 2.7 0.25 454 400 0.26 

Other outcomes 

Connected to an employer at 
the time of survey 

67.9 1.5 0.50 817 766 62.2 5.1 0.13 378 325 0.39 

Working at the time of 
survey 

65.3 1.3 0.59 817 766 59.0 5.6 0.11 378 325 0.30 

Average weekly pay ($) at 
the time of survey 

502 1 0.98 817 766 421 47 0.23 378 325 0.30 

Usual hours worked per 
week at the time of survey 

23.2 0.3 0.74 817 766 19.7 2.3* 0.09 378 325 0.22 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

479 53 0.63 1,137 1,047 3,614 -331 0.55 454 400 0.50 

Household income in past 
month ($) 

3,343 78 0.56 774 737 3,568 33 0.88 359 307 0.86 

Receipt of public assistance 
benefits in past month 

28.8 0.8 0.73 808 760 25.2 3.5 0.24 378 322 0.47 

Number of poor physical 
health days in past month 

10.9 0.4 0.41 794 753 10.5 0.3 0.69 374 322 0.92 
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Outcome measure 

Younger than 50 50 and older p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Number of poor mental 
health days in past month 

12.7 0.9 0.12 796 752 10.2 1.2 0.16 371 319 0.77 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records. 
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAIN KY’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
RETAIN KY was 70.1 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit D.5. RETAIN KY: One-year impacts on enrollee outcomes, by sex (percentage unless otherwise noted) 

Outcome measure 

Female Male p-value 
for 

subgroup 
difference 

Control 
mean Impact 

p-
value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact 

p-
value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth quarter after 
enrollment 

64.3 -0.2 0.91 966 905 60.9 2.0 0.44 625 542 0.50 

Earnings in the four quarters after 
enrollment ($) 

23,037 118 0.88 966 905 24,643 391 0.72 625 542 0.84 

Applied for SSI or SSDI during the 12 
months after enrollment 

10.9 0.6 0.68 966 905 11.6 0.6 0.77 625 542 1.00 

Other outcomes 

Connected to an employer at the 
time of survey 

67.7 0.5 0.82 766 725 63.8 5.9* 0.07 429 366 0.18 

Working at the time of survey 65.7 0.0 1.00 766 725 59.8 6.7** 0.05 429 366 0.11 
Average weekly pay ($) at the time 
of survey 

465 -4 0.85 766 725 500 43 0.23 429 366 0.27 

Usual hours worked per week at the 
time of survey 

22.3 -0.2 0.80 766 725 21.9 2.6* 0.05 429 366 0.08† 

SSA payment amount (SSI or SSDI; $) 
in the 12 months after enrollment 

1,224 54 0.76 966 905 1,516 -110 0.73 625 542 0.65 

Household income in past month ($) 3,443 -110 0.42 725 699 3,320 397** 0.05 408 345 0.04†† 
Receipt of public assistance benefits 
in past month 

31.4 -0.3 0.91 760 719 21.9 3.9 0.20 426 363 0.27 

Number of poor physical health days 
in past month 

11.6 0.7 0.20 747 715 9.5 0.0 0.99 421 360 0.47 

Number of poor mental health days 
in past month 

12.6 1.2** 0.04 749 712 11.0 0.6 0.49 418 359 0.55 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAIN KY’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
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RETAIN KY was 70.1 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit D.6. RETAIN KY: One-year impacts on enrollee outcomes, by education (percentage unless otherwise noted) 

Outcome measure 

No postsecondary education Any postsecondary education p-value 
for 

subgroup 
difference 

Control 
mean Impact 

p-
value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact 

p-
value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth quarter after 
enrollment 

61.6 2.3 0.31 885 774 64.6 -1.2 0.58 706 673 0.27 

Earnings in the four quarters after 
enrollment ($) 

22,204 281 0.70 885 774 25,265 415 0.71 706 673 0.92 

Applied for SSI or SSDI during the 12 
months after enrollment 

12.9 -0.2 0.90 885 774 9.3 1.3 0.40 706 673 0.51 

Other outcomes 

Connected to an employer at the time 
of survey 

62.8 4.2 0.14 608 547 69.7 1.4 0.56 587 544 0.46 

Working at the time of survey 60.1 4.1 0.15 608 547 66.9 1.5 0.56 587 544 0.50 
Average weekly pay ($) at the time of 
survey 

393 35 0.13 608 547 567 0 0.99 587 544 0.38 

Usual hours worked per week at the 
time of survey 

20.7 1.7 0.11 608 547 23.7 0.2 0.88 587 544 0.29 

SSA payment amount (SSI or SSDI; $) in 
the 12 months after enrollment 

1,384 -38 0.85 885 774 1,282 18 0.95 706 673 0.87 

Household income in past month ($) 2,921 79 0.59 569 518 3,885 140 0.44 564 526 0.79 
Receipt of public assistance benefits in 
past month 

33.3 -0.1 0.97 601 543 22.3 2.2 0.34 585 539 0.52 

Number of poor physical health days in 
past month 

11.3 0.1 0.92 591 540 10.2 0.8 0.21 577 535 0.41 

Number of poor mental health days in 
past month 

12.1 1.2* 0.08 587 537 11.9 0.7 0.32 580 534 0.59 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAIN KY’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
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RETAIN KY was 70.1 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero at the .10/.05/.01 level (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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Exhibit D.7. RETAIN KY: One-year impacts on enrollee outcomes, by primary diagnosis (percentage unless otherwise noted) 

Outcome measure 

Musculoskeletal Non-musculoskeletal p-value 
for 

subgroup 
difference 

Control 
mean Impact 

p-
value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth quarter after 
enrollment 

65.7 -0.6 0.84 423 362 62.1 1.1 0.56 1,168 1,085 0.64 

Earnings in the four quarters after 
enrollment ($) 

23,179 946 0.49 423 362 23,804 -8 0.99 1,168 1,085 0.54 

Applied for SSI or SSDI during the 12 
months after enrollment 

10.9 -0.4 0.86 423 362 11.3 0.9 0.50 1,168 1,085 0.61 

Other outcomes 

Connected to an employer at the 
time of survey 

69.1 -1.8 0.60 345 294 65.3 4.1* 0.07 850 797 0.15 

Working at the time of survey 65.6 -1.4 0.70 345 294 62.8 3.9* 0.09 850 797 0.21 
Average weekly pay ($) at the time 
of survey 

477 27 0.45 345 294 479 9 0.70 850 797 0.67 

Usual hours worked per week at the 
time of survey 

23.1 -1.0 0.49 345 294 21.9 1.5* 0.08 850 797 0.13 

SSA payment amount (SSI or SSDI; $) 
in the 12 months after enrollment 

1,359 -159 0.58 423 362 1,334 33 0.86 1,168 1,085 0.58 

Household income in past month ($) 3,508 -199 0.35 330 286 3,369 172 0.20 803 758 0.14 
Receipt of public assistance benefits 
in past month 

26.4 1.1 0.74 342 293 28.4 1.5 0.51 844 789 0.93 

Number of poor physical health days 
in past month 

11.6 1.5* 0.09 337 292 10.4 0.1 0.92 831 783 0.17 

Number of poor mental health days 
in past month 

12.0 0.4 0.62 337 291 12.0 1.1** 0.05 830 780 0.51 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAIN KY’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
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RETAIN KY was 70.1 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test . 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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Exhibit D.8. RETAIN KY: One-year impacts on enrollee outcomes, by time since last worked (percentage unless otherwise noted) 

Outcome measure 

Last worked one week or less before enrollment Last worked more than one week before enrollment p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

70.6 -1.2 0.59 761 704 56.0 2.3 0.34 830 743 0.28 

Earnings in the four quarters 
after enrollment ($) 

26,152 467 0.61 761 704 21,397 -131 0.89 830 743 0.64 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

5.4 0.6 0.62 761 704 16.5 0.6 0.75 830 743 0.99 

Other outcomes 

Connected to an employer at 
the time of survey 

74.2 -0.6 0.81 632 569 58.7 5.4* 0.07 563 522 0.11 

Working at the time of 
survey 

73.0 -0.3 0.91 632 569 54.6 5.1* 0.09 563 522 0.17 

Average weekly pay ($) at 
the time of survey 

533 5 0.85 632 569 428 20 0.45 563 522 0.71 

Usual hours worked per 
week at the time of survey 

25.7 -0.2 0.82 632 569 18.9 1.8 0.11 563 522 0.17 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

687 -218 0.24 761 704 1,936 190 0.47 830 743 0.20 

Household income in past 
month ($) 

3,511 -123 0.47 611 548 3,304 261* 0.09 522 496 0.09† 

Receipt of public assistance 
benefits in past month 

23.3 4.1* 0.07 629 564 32.2 -1.4 0.63 557 518 0.13 

Number of poor physical 
health days in past month 

9.8 0.7 0.20 621 560 11.7 0.2 0.82 547 515 0.51 

Number of poor mental 
health days in past month 

11.3 0.8 0.19 619 556 12.6 1.1 0.12 548 515 0.76 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of RETAIN KY’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for 
RETAIN KY was 70.1 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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3. Results from sensitivity tests 
Exhibit D.9. RETAIN KY: One-year impacts on enrollee outcomes, by estimation approach (percentage unless otherwise noted) 

Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Primary outcomes 

Employed in the fourth quarter after enrollment 0.6 n.a. 1.2 1.0 n.a. 
Earnings in Quarters 1–4 after enrollment 222 n.a. 976 806 n.a. 
Applied for SSDI or SSI  0.6 n.a. 0.7 0.5 n.a. 
Labor force attachment and employment 

Employment and earnings in the four quarters after enrollment 

Ever employed in       
Quarter 1 2.1 n.a. 2.7 2.3 n.a. 
Quarter 2 1.1 n.a. 1.7 1.3 n.a. 
Quarter 3 1.8 n.a. 2.2 2.1 n.a. 
Quarters 1–4 1.5 n.a. 2.0 1.7 n.a. 

Earnings in quarters after enrollment      
Quarter 1 ($) 54 n.a. 235 192 n.a. 
Quarter 2 ($) 52 n.a. 235 186 n.a. 
Quarter 3 ($) 75 n.a. 270 228 n.a. 
Quarter 4 ($) 41 n.a. 236 200 n.a. 

Earned above SGA in quarters after enrollment       
Quarter 1 1.0 n.a. 2.0 1.6 n.a. 
Quarter 2 2.7* n.a. 3.6** 3.3** n.a. 
Quarter 3 0.5 n.a. 1.5 1.2 n.a. 
Quarter 4 1.9 n.a. 3.0 2.7 n.a. 

Employment at the time of the survey 

Connected to an employer (currently working on or leave) 2.5 2.0 3.5* 3.0 n.a. 
Working 2.5 2.0 3.3 3.0 n.a. 
Connected to an employer or looking for work  2.3 1.9 2.5* 2.5* 2.2 
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Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Working or engaged in occasional activities or side jobs 0.1 0.0 0.6 0.4 n.a. 
Participated in job-related training 1.9 1.7 1.7 1.8 n.a. 
Average weekly pay ($) 13 13 28 21 20 
Usual hours worked per week 0.8 0.7 1.3 1.1 0.8 
Tenured at job for at least one year -0.2 -0.2 1.1 0.0 -0.2 
Working for an employer that offers health insurance 1.5 1.2 2.5 2.0 1.6 
Working for an employer that offers paid leave 0.7 0.3 1.8 1.3 0.8 
SSA program participation 

SSDI or SSI program participation in the 12 months after enrollment 

Received SSI or SSDI -0.5 n.a. -0.4 -0.5 n.a. 
SSA payment amount (SSI or SSDI; $) -8 n.a. 8 0 n.a. 
Applied for SSDI  0.5 n.a. 0.6 0.4 n.a. 
Received SSDI benefit  -0.4 n.a. -0.4 -0.4 n.a. 
SSDI benefit amount ($)  -14 n.a. -1 -6 n.a. 
Applied for SSI  0.0 n.a. 0.1 -0.1 n.a. 
Received SSI payment  -0.1 n.a. 0.0 0.0 n.a. 
SSI payment amount ($)  6 n.a. 9 6 n.a. 
Economic well-being in the month before the survey 

Household income ($) 77 32 124 88 n.a. 
Household earnings ($)  2 -34 64 28 n.a. 
Receipt of public assistance benefits 1.3 1.5 0.2 0.7 n.a. 
Household UI benefit amount ($) -1 0 -1 -1 0 
SNAP benefit amount ($) 9 10 5 7 9 
Government housing assistance amount ($) 5 6 2 4 10 
Receipt of workers’ compensation benefits 0.1 0.1 0.2 0.1 n.a. 
Household workers’ compensation amount 1 2 2 2 3 
Receipt of short- or long-term disability payments 0.2 0.0 0.4 0.2 n.a. 
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Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Household private disability benefit amount ($) -3 -7 0 -3 -5 
Health at the time of the survey 

Self-reported health is at least fair 1.7 1.7 1.9 1.7 n.a. 
Self-reported health is good or better 2.5 2.1 2.9 2.6 n.a. 
Self-reported health is very good or excellent -1.1 -1.8 -0.8 -1.1 n.a. 
Covered by health insurance  -0.8 -0.9 -1.2 -1.1 n.a. 
During past two months, pain interfered with work most or all the time 1.6 1.9 1.0 1.2 n.a. 
Number of poor physical health days in past month 0.4 0.5 0.3 0.4 n.a. 
Number of poor mental health days in past month 0.9** 0.9** 0.8* 0.9* n.a. 
Pain score (range: 0 to 10) 0.1 0.1 0.0 0.1 n.a. 
Prescribed opioid pain relievers  -0.8 -0.8 -1.1 -1.0 n.a. 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records. 
Note: This table shows the impact estimates of RETAIN KY, using different modeling approaches. In the main model, we used covariate adjustment and weighted statistics to adjust 

for survey nonresponse; we also used multiple imputation when an outcome had a missing value conditional on the value of another variable. In the model with “No 
weighting for nonresponse,” we followed the main model but did not apply weights for nonresponse. In the model with “No covariate adjustment,” we followed the main 
model but did not include covariates. In the model with “Adjustment for strata only,” we followed the main model but only adjusted for the characteristics based on which we 
stratified random assignment. In the model with “No multiple imputation,” we followed the main model while excluding cases with outcomes that had a missing value 
conditional on the value of another variable. This resulted in our dropping between 0.1 percent to 2.8 percent of observations for these outcomes.  

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
n.a. = not applicable; SGA= substantial gainful activity; SNAP= Supplemental Nutrition Assistance Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security 
Income; UI= Unemployment Insurance. 
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4. Results from supplementary Bayesian analysis 
Exhibit D.10. RETAIN KY: Bayesian interpretation of impacts on primary outcomes 

Outcome 
Control 

group mean 

Impact: posterior 
mean 

(standard deviation) 
Impact: 90 percent 

credible interval 

Probability of 
favorable impacta 

(%) 

Probability of large 
favorable impactb 

(%) 

Probability of large 
unfavorable impactb 

(%) 
Earnings in quarters 1–4 
after enrollment ($) 

23,655 242 (571) (-694, 1,175) 66 32 9 

Employed in the fourth 
quarter after enrollment (%) 

79.6 0.8 (1.0) (-0.7, 2.6) 80 2 <1 

Applied for SSDI or SSI (%) 11.2 0.1 (0.7) (-1.0, 1.3) 47 18 25 
Source: RETAIN enrollment data; state UI wage records; SSA data.  
Note: This table shows the regression-adjusted means for the control group from the main analysis (the estimate of the counterfactual) and the regression-adjusted Bayesian 

estimates of RETAIN’s impacts. Namely, for Bayesian impact estimates, we present the posterior mean (the point estimate), the standard deviation (the variability around that 
point estimate), which is also presented as a 90 percent credible interval (corresponding to the 5th and 95th percentiles of the posterior distribution). There is a 90 percent 
probability that the true impact lies within this credible interval, given the data and prior assumptions.   

a A favorable impact corresponds to a positive impact for earnings or employment and a negative impact for applications for SSDI or SSI.  
b As a threshold for a “large” impact, we used $500 for earnings (approximately the impacts many RETAIN programs need to break even within 20 years, see Section V.D.). For 
employment, we used 3 percentage points, and for earnings, we used 0.5 percentage points, which both constitute approximately 5 percent of the control group’s mean outcome.  
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Exhibit D.11. RETAIN KY: Sensitivity of Bayesian estimates of the probability of favorable 
impacts to different prior assumptions (percentage) 

Outcome measure 
Main Bayesian 

model 
Halved importance 

of priors 
Probability of an increase in earnings in quarters 1–4 after enrollment 66 65 
Probability of an increase in employment in the fourth quarter after 
enrollment 

80 85 

Probability of a decrease in applications for SSDI or SSI  47 44 
Source: RETAIN enrollment data; state UI wage records; SSA data. 
Note: A favorable impact corresponds to a positive impact for earnings or employment and a negative impact for applications for 

SSDI or SSI. The sensitivity test halved the importance of literature-derived prior information.  

C. Benefit-cost analysis results 

1. Results from benefit-cost analysis 

Exhibit D.12. RETAIN KY: Benefits and costs in the year after enrollment per treatment enrollee, 
by accounting perspective 

Benefits and costs 

Treatment 
enrollees  

(A) 

Federal 
government  

(B) 

 State 
government  

(C) 

All key 
perspectives  
(A + B + C) 

Benefit-cost summary measures 

Net benefits (benefits minus costs) $362 -$5,112 $18 -$4,732 
Benefit-cost ratioa n.a. -0.02 n.a. 0.06 
Program costs 

Personnel and labor costs 
Wages 

 
-$2,246 

 
-$2,246 

Fringe benefits 
 

-$644 
 

-$644 
Payments for providing services 

Enrollee stipendsb $0 $0 
 

$0 
Payments for subcontractors for 
amounts less than 10 percent of 
expendituresc 

 
-$336 

 
-$336 

Incentive payments for providers 
 

$0 
 

$0 
Outreach costs 

 
-$260 

 
-$260 

Other direct costs 
 

-$474 
 

-$474 
Administrative and overhead costs 

 
-$1,058 

 
-$1,058 

RETAIN program costs not invoiced to 
DOL 

 
$0 

 
$0 

Total program costs $0 -$5,018 $0 -$5,018 
Indirect costs and benefits 

Earnings $222   $222 
Fringe benefits $101   $101 
Income and sales taxesd  -$56 $42 $14 $0 
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Benefits and costs 

Treatment 
enrollees  

(A) 

Federal 
government  

(B) 

 State 
government  

(C) 

All key 
perspectives  
(A + B + C) 

Payroll taxes – OASDI -$14 $28  $14 
Payroll taxes – Medicare -$3 $6  $3 
Work- and childcare-related costs -$15   -$15 
SSDI benefits -$14 $14  $0 
SSDI administrative costs  $0  $0 
SSDI application costs  -$4  -$4 
SSI benefits $6 -$6  $0 
SSI administrative costs  $0  $0 
SSI application costs  $0  $0 
Medicaid benefits -$9 $7 $2 $0 
Household short- or long-term private 
disability payments 

-$22   -$22 

Household UI benefits -$13  $13 $0 
Household UI administrative costs  $2  $2 
Household workers’ compensation benefits $4  -$4 $0 
Household SNAP benefits $110 -$110  $0 
Household SNAP administrative costs  -$1 -$7 -$8 
Household public housing assistance $66 -$66  $0 
Household public housing assistance 
administrative costs 

 -$6  -$6 

Total indirect costs and benefits $362 -$94 $18 $287 
Source: See Exhibit B.3 for details on the sources and imputation methods for each benefit or cost component. 
Note: Benefits and costs that are not relevant to a perspective are indicated by a blank cell. To construct each component of the 

benefit-cost analysis, we used the estimated impacts on key outcomes (regardless of whether they were statistically 
significant), or imputation methods that combined the impact estimates with data from enrollee surveys and external 
sources. To construct program costs, we used data from the RETAIN grantee cost form and staff interviews. All benefits and 
costs are in dollars per enrollee. 

a Calculated for all key stakeholders as total indirect costs and benefits divided by total program costs. 
b Enrollee stipends included supportive services such as rent, transportation, or utility payments. We excluded incentive payments 
from these costs because they reflect evaluation-related expenses.  
c Larger amounts are reflected in other categories. 
d Income taxes include federal and state income taxes. 
DOL = U.S. Department of Labor; OASDI = Old-Age, Survivors, and Disability Insurance; SNAP = Supplemental Nutrition Assistance 
Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; UI = unemployment insurance
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2. Results from sensitivity tests 

Exhibit D.13. RETAIN KY: Sensitivity of net benefits to sampling variability and different 
assumptions 

Assumption 

Net benefits 
RETAIN 

enrollees 
(A) 

Federal 
government 

(B) 

State 
government 

(C) 

All key 
perspectives 
(A + B + C) 

Sensitivity to sampling variability for earnings impact 

Main benefit-cost analysis model $362 -$5,112 $18 -$4,732 
Lower bound of 95% confidence interval -$965 -$5,543 -$63 -$6,570 
Upper bound of 95% confidence interval $1,689 -$4,682 $100 -$2,893 
Sensitivity to assumptions 

Excluding fringe benefits $1,689 -$4,682 $100 -$2,893 
Excluding SSI and SSDI application costs 

    

Using fixed work- and childcare-related 
expenses 

$262 -$5,112 $18 -$4,832 

Used only statistically significant estimates in 
the calculationa 

$0 -$5,018 $0 -$5,018 

Source:  See Exhibit B.3 for details on the sources and imputation methods for each benefit or cost component. 
Note:  The inputs for the benefit-cost analysis are based on (1) program costs drawn from Federal Financial Reports, the RETAIN 

grantee cost form, and staff interviews, (2) the estimated impacts on key outcomes (regardless of whether they were 
statistically significant), or (3) imputation methods that combined the impact estimates with data from external sources. The 
net benefits shown in each cell represent the net benefits (benefits minus costs) in the year after enrollment, calculated 
using the specified assumption, by accounting perspective. Net benefits are in 2024 dollars per enrollee. 

a This analysis assigns a value of zero to impact estimates that were not significant at the 0.10 level. The main analysis and all other 
sensitivity tests include impact estimates regardless of whether they were statistically significant. 
SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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3. Results from cost neutrality analyses 

Exhibit D.14. RETAIN KY: Impacts on annual earnings needed for cost neutrality at five, 10, and 
20 years after enrollment, from all key accounting perspectives 
Time frame to cost neutrality Annual earnings impact needed for cost neutrality  
Five years after enrollment $774 
10 years after enrollment $435 
20 years after enrollment $279 

Note:  The inputs for cost neutrality are based on (1) program costs drawn from the RETAIN grantee cost form and staff 
interviews, (2) the estimated impacts on key outcomes (regardless of whether they were statistically significant), or (3) 
imputation methods that combined the impact estimates with data from external sources. We calculate the annual impact 
on earnings that would be needed in each future year to make the program cost neutral within the time frames indicated. 
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A. Participation analysis results  
Exhibit E.1. MN RETAIN: Use of services by treatment enrollees 

Service 
Percentage (unless 
noted otherwise) 

RETAIN services 

Used any services other than RTW plan 100.0 
Used any employment servicesa 99.9 
Average duration of services (days) 102.4 
RTW coordinator services 

RTW plan 
RTW plan meeting with medical provider 0.0 
RTW plan meeting with employer 0.0 
RTW plan meeting with another party 0.0 
RTW plan established 96.9 
Average time elapsed between enrollment and established RTW plan (days) 2.5 
RTW communications 

Two or more RTW coordinator communications with enrollee 100.0 
RTW coordinator communications with enrollee (mean number) 20.3 
Share of enrollees with the following number of communications:  

0-1  0.0 
2-5 5.6 
6-10 24.9 
11-20 30.8 
21+ 38.7 

RTW coordinator communications with employer (mean number) 0.4 
Share of enrollees with the following number of communications:  

0 73.5 
1 18.8 
2+ 7.6 

RTW coordinator communications with medical provider (mean number) 1.1 
Share of enrollees with the following number of communications:  

0 4.6 
1 87.2 
2+ 8.2 

RTW coordinator communications with workforce professional (mean number) 2.0 
Share of enrollees with the following number of communications:  

0 37.5 
1 8.1 
2-5 47.4 
6-10 7.0 



Appendix E Minnesota RETAIN: Participation, Impact, and Benefit-Cost Analysis Results 

Mathematica® Inc. E.4 

Service 
Percentage (unless 
noted otherwise) 

Job retention services or referrals 

Any job retention services or referrals s 
On-site job analysis services or referrals 0.0 
Ergonomic assessment services or referrals 0.0 
Assistance to employer to identify or implement workplace accommodationsb s 
Job search or training services or referrals 

Any job search or training services or referrals s 
Job search services or referrals s 
Job training services or referrals s 
Transitional work opportunity 0.0 
Other employment-related services and supports 

Other employment services  99.9 
Referral to employment-related supports  0.0 

Source: RETAIN service use data. 
a The percentage of treatment enrollees who received any employment services includes enrollees who used or were referred to one 
or more of the following: job retention services, job training and job search services, or other employment services. 
b RTW coordinators supported enrollees in navigating work accommodations instead of communicating directly with employers to 
assist with work accommodations (Keith et al. 2024). 
RTW = return to work; s = cell suppressed because it represents fewer than three people.
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Exhibit E.2. MN RETAIN: Services used by treatment enrollees, by characteristics at the time of 
enrollment 

Variable 
RTW plan 

established 

Two or more RTW 
coordinator 

communications 
with enrollee 

Any services or 
referrals to support 

job retention 

Any services or 
referrals to job 

search or training 
Demographic and health characteristics 
Younger than 50 
Yes 96.7 100.0 s s 
No 97.3 100.0 0.0 0.0 
Difference -0.7 0.0 s s 
Male 
Yes 96.5 100.0 0.0 s 
No 97.2 100.0 s s 
Difference -0.6 0.0 s s 
Primary diagnosis is musculoskeletal 
Yes 96.9 100.0 0.0 s 
No 96.8 100.0 s s 
Difference 0.1 0.0 s s 
Primary or secondary behavioral health condition 
Yes 96.9 100.0 s s 
No 96.8 100.0 0.0 s 
Difference 0.1 0.0 s s 
High school education or less 
Yes 96.3 100.0 0.0 s 
No 97.3 100.0 s 0.0 
Difference -1.0 0.0 s s 
Employment and economic circumstances 
Worked within one week of enrollment 
Yes 96.9 100.0 s s 
No 96.8 100.0 0.0 s 
Difference 0.1 0.0 s s 
Reported dissatisfaction or conflict with current job or employer 
Yes 96.9 100.0 0.0 s 
No 96.9 100.0 s s 
Difference 0.0 0.0 s s 
Reported problems related to housing and economic circumstances 
Yes 97.8 100.0 0.0 s 
No 96.5 100.0 s s 
Difference 1.3 0.0 s s 

Source:  RETAIN service use data. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
GED = General education degree; n.a. = not applicable; RTW = return to work; s = cell suppressed because it represents (or enables 
logical inference of the value of a cell that represents) fewer than three people; SSDI = Social Security Disability Insurance; SSI = 
Supplemental Security Income.  
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B. Impact analysis results 
1. Results from the impact analysis  

Exhibit E.3. MN RETAIN: One-year impacts on enrollee outcomes (percentage unless otherwise noted) 

Outcome measure 
Control 

group mean Impact p-value 
Standard 

error Effect size 
Treatment 
group N 

Control 
group N 

Primary outcomes (one-tailed test) 

Employed in the fourth quarter after enrollment 67.7 -0.6 0.67 1.5 -0.017 1,567 1,572 
Earnings in Quarters 1–4 after enrollment ($) 36,847 241 0.38 809 0.006 1,567 1,572 
Applied for SSDI or SSI  9.5 -0.7 0.25 1.0 -0.050 1,567 1,572 
Labor force attachment and employment (two-tailed test) 

Employment and earnings in the four quarters after enrollment 

Ever employed in         
Quarter 1 72.9 -2.6* 0.05 1.3 -0.077 1,567 1,572 
Quarter 2 71.7 -2.0 0.15 1.4 -0.059 1,567 1,572 
Quarter 3 70.0 -1.1 0.42 1.4 -0.033 1,567 1,572 
Quarter 4 67.7 -0.6 0.67 1.5 -0.017 1,567 1,572 
Quarters 1–4  80.6 -0.6 0.62 1.2 -0.023 1,567 1,572 

Earnings in quarters after enrollment        
Quarter 1 ($) 8,697 84 0.71 222 0.008 1,567 1,572 
Quarter 2 ($) 9,463 -260 0.26 232 -0.024 1,567 1,572 
Quarter 3 ($) 9,451 60 0.80 239 0.005 1,567 1,572 
Quarter 4 ($) 9,236 356 0.17 259 0.032 1,567 1,572 
Quarters 1–4 36,847 241 0.77 809 0.006 1,567 1,572 

Earned above SGA in quarters after enrollment         
Quarter 1 53.9 -2.0 0.16 1.4 -0.049 1,567 1,572 
Quarter 2 56.6 -3.2** 0.03 1.5 -0.077 1,567 1,572 
Quarter 3 56.1 -2.4 0.11 1.5 -0.058 1,567 1,572 
Quarter 4 54.6 -0.9 0.53 1.5 -0.023 1,567 1,572 
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Outcome measure 
Control 

group mean Impact p-value 
Standard 

error Effect size 
Treatment 
group N 

Control 
group N 

Employment at the time of the survey 

Connected to an employer (currently working on or leave) 73.7 -0.3 0.87 1.7 -0.009 1,193 1,167 
Working 69.1 0.8 0.65 1.8 0.023 1,193 1,167 
Connected to an employer or looking for work  88.4 -0.8 0.53 1.3 -0.048 1,193 1,167 
Working or engaged in occasional activities or side jobs 73.9 0.8 0.64 1.8 0.026 1,188 1,164 
Participated in any job-related training 5.5 1.4 0.19 1.1 0.150 1,013 1,018 
Average weekly pay ($) 763 6 0.83 27 0.007 1,193 1,167 
Usual hours worked per week 24.6 0.5 0.46 0.7 0.028 1,193 1,167 
Tenured at job for at least one year 47.3 0.0 0.99 1.8 -0.001 1,193 1,167 
Working for an employer that offers health insurance 48.7 -0.2 0.91 1.9 -0.005 1,193 1,167 
Working for an employer that offers paid leave 52.4 -0.2 0.91 1.9 -0.005 1,193 1,167 
SSA program participation in the 12 months after enrollment (two-tailed test) 

Applied for SSDI or SSI  9.5 -0.7 0.49 1.0 -0.050 1,567 1,572 
Received SSI or SSDI 6.9 -0.5 0.57 0.8 -0.047 1,567 1,572 
SSA payment amount (SSI or SSDI; $) 1,104 5 0.98 174 0.001 1,567 1,572 
Applied for SSDI  8.9 -1.0 0.29 1.0 -0.081 1,567 1,572 
Received SSDI benefit  6.2 -0.1 0.92 0.8 -0.009 1,567 1,572 
SSDI benefit amount ($) 1,058 3 0.98 169 0.001 1,567 1,572 
Applied for SSI  4.3 -0.8 0.25 0.7 -0.125 1,567 1,572 
Received SSI payment  1.0 -0.1 0.83 0.4 -0.049 1,567 1,572 
SSI payment amount ($) 46 2 0.95 31 0.003 1,567 1,572 
Household economic well-being in the month before the survey (two-tailed test) 

Household income ($) 5,546 -102 0.57 179 -0.021 1,138 1,110 
Household earnings ($) 4,888 -53 0.76 175 -0.011 1,163 1,140 
Receipt of public assistance benefits 23.1 0.2 0.89 1.6 0.008 1,182 1,158 
UI benefit amount ($)  36 5 0.63 11 0.021 1,184 1,160 
SNAP benefit amount ($) 60 1 0.82 6 0.009 1,186 1,159 
Government housing assistance amount ($) 36 7 0.45 9 0.033 1,184 1,163 
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Outcome measure 
Control 

group mean Impact p-value 
Standard 

error Effect size 
Treatment 
group N 

Control 
group N 

Receipt of workers’ compensation benefits  1.4 0.0 0.95 0.5 0.014 1,186 1,158 
Workers’ compensation amount ($) 22 -5 0.60 9 -0.022 1,186 1,158 
Receipt of private short- or long-term disability payments  4.9 0.1 0.91 0.9 0.012 1,184 1,159 
Private disability benefit amount ($) 88 15 0.52 23 0.026 1,184 1,159 
Health at the time of the survey (two-tailed test) 

Self-reported health is at least fair 90.8 2.1* 0.06 1.1 0.172 1,176 1,157 
Self-reported health is good or better 62.4 1.7 0.37 1.9 0.045 1,176 1,157 
Self-reported health is very good or excellent 26.0 -1.3 0.45 1.8 -0.043 1,176 1,157 
Covered by health insurance  93.0 1.4 0.17 1.0 0.149 1,175 1,157 
During past two months, pain interfered with work most or all the 
time 

38.4 -3.3* 0.09 2.0 -0.087 1,175 1,153 

Number of poor physical health days in past month 10.2 -0.3 0.47 0.4 -0.029 1,173 1,151 
Number of poor mental health days in past month 11.3 -1.0** 0.03 0.4 -0.089 1,174 1,150 
Pain score (range: 0 to 10) 3.9 -0.2 0.13 0.1 -0.061 1,169 1,152 
Prescribed opioid pain relievers  11.0 -1.4 0.26 1.3 -0.094 1,175 1,153 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records 
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of MN RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for MN 
RETAIN was 72.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for primary outcomes is based on a 
one-tailed t-test and the p-value for other outcomes is based on a two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
^/^^/^^^ Impact estimate is significantly greater (in the case of employment and earnings) or less (in the case of applications for SSI or SSDI) than zero (p-value is less than .10/.05/.01) 
using a one-tailed t-test. 
N= sample size; SGA= substantial gainful activity; SNAP= Supplemental Nutrition Assistance Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; 
UI= Unemployment Insurance 
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2. Results from the subgroup analysis 

Exhibit E.4. MN RETAIN: One-year impacts on enrollee outcomes, by age (percentage unless otherwise noted) 

Outcome measure 

Younger than 50 50 and older p-value 
for 

subgroup 
difference 

Control 
mean Impact 

p-
value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact 

p-
value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth quarter after 
enrollment 

69.3 -0.8 0.63 1,052 1,061 64.4 0.0 1.00 515 511 0.79 

Earnings in the four quarters after 
enrollment ($) 

37,923 -400 0.67 1,052 1,061 34,579 1,651 0.28 515 511 0.25 

Applied for SSI or SSDI during the 12 
months after enrollment 

8.6 -1.6 0.15 1,052 1,061 11.1 1.4 0.49 515 511 0.19 

Other outcomes 

Connected to an employer at the time 
of survey 

74.8 -0.8 0.71 743 740 71.7 0.8 0.78 450 427 0.65 

Working at the time of survey 71.0 -0.5 0.83 743 740 65.5 3.5 0.24 450 427 0.29 
Average weekly pay ($) at the time of 
survey 

765 10 0.75 743 740 758 -1 0.98 450 427 0.85 

Usual hours worked per week at the 
time of survey 

25.0 0.4 0.65 743 740 23.7 0.9 0.47 450 427 0.75 

SSA payment amount (SSI or SSDI; $) 
in the 12 months after enrollment 

561 37 0.82 1,052 1,061 2,276 -165 0.69 515 511 0.65 

Household income in past month ($) 5,383 16 0.94 709 707 5,872 -349 0.25 429 403 0.33 
Receipt of public assistance benefits 
in past month 

25.7 -0.3 0.91 738 734 18.0 1.3 0.59 444 424 0.63 

Number of poor physical health days 
in past month 

9.6 0.0 0.98 733 734 11.3 -0.9 0.27 440 417 0.37 

Number of poor mental health days 
in past month 

11.9 -1.1* 0.05 732 733 10.1 -0.8 0.29 442 417 0.74 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records. 
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Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 
counterfactual) and the regression-adjusted estimates of MN RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for MN 
RETAIN was 72.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit E.5. MN RETAIN: One-year impacts on enrollee outcomes, by sex (percentage unless otherwise noted) 

Outcome measure 

Female Male p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

69.7 0.0 0.98 863 871 65.2 -1.3 0.54 704 701 0.66 

Earnings in the four quarters 
after enrollment ($) 

37,134 -724 0.49 863 871 36,488 1,429 0.26 704 701 0.19 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

8.9 0.1 0.92 863 871 10.2 -1.7 0.26 704 701 0.36 

Other outcomes 

Connected to an employer at 
the time of survey 

75.6 -0.9 0.70 701 677 71.3 0.5 0.86 492 490 0.70 

Working at the time of 
survey 

70.2 0.6 0.80 701 677 67.8 1.1 0.70 492 490 0.89 

Average weekly pay ($) at 
the time of survey 

737 -6 0.85 701 677 798 22 0.63 492 490 0.62 

Usual hours worked per 
week at the time of survey 

24.0 0.7 0.46 701 677 25.4 0.4 0.75 492 490 0.84 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

930 139 0.54 863 871 1,319 -159 0.56 704 701 0.40 

Household income in past 
month ($) 

5,304 7 0.98 665 647 5,868 -247 0.37 473 463 0.48 

Receipt of public assistance 
benefits in past month 

22.6 1.0 0.62 692 673 23.7 -0.9 0.74 490 485 0.57 

Number of poor physical 
health days in past month 

10.5 0.3 0.54 689 672 9.8 -1.2* 0.08 484 479 0.08† 

Number of poor mental 
health days in past month 

11.8 -0.6 0.29 690 671 10.6 -1.5** 0.03 484 479 0.33 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of MN RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for MN 
RETAIN was 72.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit E.6. MN RETAIN: One-year impacts on enrollee outcomes, by education (percentage unless otherwise noted) 

Outcome measure 

No postsecondary education Any postsecondary education p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

68.9 -5.5** 0.02 653 647 66.9 2.8 0.12 914 925 0.01††† 

Earnings in the four quarters 
after enrollment ($) 

34,408 -178 0.87 653 647 38,572 537 0.64 914 925 0.65 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

9.8 -0.5 0.74 653 647 9.2 -0.8 0.53 914 925 0.90 

Other outcomes 

Connected to an employer at 
the time of survey 

69.8 -0.5 0.88 436 426 76.2 -0.2 0.94 757 741 0.93 

Working at the time of 
survey 

64.6 -0.2 0.95 436 426 72.0 1.5 0.49 757 741 0.67 

Average weekly pay ($) at 
the time of survey 

637 43 0.28 436 426 842 -18 0.64 757 741 0.28 

Usual hours worked per 
week at the time of survey 

23.4 0.7 0.56 436 426 25.3 0.4 0.63 757 741 0.84 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

979 -5 0.98 653 647 1,192 12 0.96 914 925 0.96 

Household income in past 
month ($) 

4,616 366 0.16 408 403 6,123 -401* 0.09 730 707 0.03†† 

Receipt of public assistance 
benefits in past month 

25.9 2.3 0.46 430 421 21.3 -1.0 0.58 752 737 0.36 

Number of poor physical 
health days in past month 

10.8 -0.1 0.85 427 418 9.8 -0.4 0.43 746 733 0.76 

Number of poor mental 
health days in past month 

11.8 -1.0 0.20 428 417 11.0 -1.0* 0.07 746 733 1.00 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of MN RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for MN 
RETAIN was 72.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero at the .10/.05/.01 level (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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Exhibit E.7. MN RETAIN: One-year impacts on enrollee outcomes, by primary diagnosis (percentage unless otherwise noted) 

Outcome measure 

Musculoskeletal Non-musculoskeletal p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

70.1 0.8 0.66 950 934 64.1 -2.7 0.28 617 638 0.26 

Earnings in the four quarters 
after enrollment ($) 

37,788 743 0.45 950 934 35,485 -637 0.64 617 638 0.42 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

7.6 -0.3 0.81 950 934 12.1 -1.1 0.54 617 638 0.69 

Other outcomes 

Connected to an employer at 
the time of survey 

76.5 -1.4 0.49 723 731 69.5 1.4 0.65 470 436 0.45 

Working at the time of 
survey 

72.3 -0.4 0.87 723 731 64.4 2.4 0.44 470 436 0.47 

Average weekly pay ($) at 
the time of survey 

798 9 0.81 723 731 710 -1 0.98 470 436 0.86 

Usual hours worked per 
week at the time of survey 

26.0 0.3 0.73 723 731 22.4 0.8 0.51 470 436 0.75 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

1,001 -46 0.82 950 934 1,252 95 0.77 617 638 0.71 

Household income in past 
month ($) 

5,615 62 0.79 695 696 5,456 -388 0.15 443 414 0.20 

Receipt of public assistance 
benefits in past month 

22.2 0.1 0.95 720 726 24.3 0.8 0.79 462 432 0.86 

Number of poor physical 
health days in past month 

9.8 -0.3 0.55 712 718 10.8 -0.2 0.75 461 433 0.92 

Number of poor mental 
health days in past month 

10.4 -0.8 0.15 714 717 12.5 -1.1 0.14 460 433 0.72 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of MN RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for MN 
RETAIN was 72.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test . 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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Exhibit E.8. MN RETAIN: One-year impacts on enrollee outcomes, by time since last worked (percentage unless otherwise noted) 

Outcome measure 

Last worked one week or less before enrollment Last worked more than one week before enrollment p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

73.7 -1.5 0.44 646 643 63.7 -0.3 0.87 921 929 0.69 

Earnings in the four quarters 
after enrollment ($) 

43,358 -1,517 0.21 646 643 32,276 1,542 0.15 921 929 0.06† 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

5.0 0.4 0.70 646 643 12.5 -1.4 0.37 921 929 0.35 

Other outcomes 

Connected to an employer at 
the time of survey 

78.1 1.3 0.56 517 505 70.9 -2.0 0.42 676 662 0.32 

Working at the time of 
survey 

75.1 2.1 0.38 517 505 65.1 -0.8 0.77 676 662 0.41 

Average weekly pay ($) at 
the time of survey 

891 -1 0.98 517 505 672 9 0.80 676 662 0.87 

Usual hours worked per 
week at the time of survey 

26.9 1.3 0.20 517 505 23.0 -0.3 0.79 676 662 0.27 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

559 187 0.41 646 643 1,467 -89 0.72 921 929 0.41 

Household income in past 
month ($) 

6,231 -284 0.34 500 487 5,038 32 0.89 638 623 0.39 

Receipt of public assistance 
benefits in past month 

19.5 2.9 0.19 513 504 25.6 -1.4 0.55 669 654 0.18 

Number of poor physical 
health days in past month 

8.9 0.4 0.49 510 500 11.1 -0.7 0.23 663 651 0.18 

Number of poor mental 
health days in past month 

9.7 -0.1 0.89 509 499 12.4 -1.6** 0.01 665 651 0.09† 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of MN RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for MN 
RETAIN was 72.4 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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3. Results from sensitivity tests 

Exhibit E.9. MN RETAIN: One-year impacts on enrollee outcomes, by estimation approach (percentage unless otherwise noted) 

Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Primary outcomes 

Employed in the fourth quarter after enrollment -0.6 n.a. -0.8 -0.9 n.a. 
Earnings in Quarters 1–4 after enrollment 241 n.a. -332 -505 n.a. 
Applied for SSDI or SSI  -0.7 n.a. -0.6 -0.7 n.a. 
Labor force attachment and employment 

Employment and earnings in the four quarters after enrollment 

Ever employed in       
Quarter 1 -2.6* n.a. -2.6 -2.8** n.a. 
Quarter 2 -2.0 n.a. -2.1 -2.3 n.a. 
Quarter 3 -1.1 n.a. -1.4 -1.4 n.a. 
Quarters 1–4 -0.6 n.a. -0.7 -0.8 n.a. 

Earnings in quarters after enrollment      
Quarter 1 ($) 84 n.a. -41 -93 n.a. 
Quarter 2 ($) -260 n.a. -401 -442 n.a. 
Quarter 3 ($) 60 n.a. -105 -144 n.a. 
Quarter 4 ($) 356 n.a. 215 174 n.a. 

Earned above SGA in quarters after enrollment       
Quarter 1 -2.0 n.a. -2.4 -2.5 n.a. 
Quarter 2 -3.2** n.a. -3.5** -3.6** n.a. 
Quarter 3 -2.4 n.a. -2.8 -2.9* n.a. 
Quarter 4 -0.9 n.a. -1.4 -1.4 n.a. 

Employment at the time of the survey 

Connected to an employer (currently working on or leave) -0.3 -0.4 -1.2 -0.6 n.a. 
Working 0.8 0.7 -0.1 0.4 n.a. 
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Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Connected to an employer or looking for work  -0.8 -0.9 -1.2 -0.9 -0.9 
Working or engaged in occasional activities or side jobs 0.8 0.5 0.1 0.6 n.a. 
Participated in job-related training 1.4 1.5 1.4 1.5 n.a. 
Average weekly pay ($) 6 2 -6 -2 3 
Usual hours worked per week 0.5 0.5 0.1 0.3 0.5 
Tenured at job for at least one year 0.0 -0.2 -1.0 -0.7 0.0 
Working for an employer that offers health insurance -0.2 -0.4 -0.6 -0.6 -0.3 
Working for an employer that offers paid leave -0.2 -0.3 -0.7 -0.7 -0.4 
SSA program participation 

SSDI or SSI program participation in the 12 months after enrollment 

Received SSI or SSDI -0.5 n.a. -0.5 -0.4 n.a. 
SSA payment amount (SSI or SSDI; $) 5 n.a. -13 -2 n.a. 
Applied for SSDI  -1.0 n.a. -1.0 -1.0 n.a. 
Received SSDI benefit  -0.1 n.a. -0.2 -0.1 n.a. 
SSDI benefit amount ($)  3 n.a. -19 -6 n.a. 
Applied for SSI  -0.8 n.a. -0.7 -0.7 n.a. 
Received SSI payment  -0.1 n.a. 0.0 0.0 n.a. 
SSI payment amount ($)  2 n.a. 6 4 n.a. 
Economic well-being in the month before the survey 

Household income ($) -102 -99 -172 -145 n.a. 
Household earnings ($)  -53 -52 -126 -106 n.a. 
Receipt of public assistance benefits 0.2 0.2 1.3 0.8 n.a. 
Household UI benefit amount ($) 5 5 6 5 6 
SNAP benefit amount ($) 1 1 4 4 2 
Government housing assistance amount ($) 7 5 11 8 9 
Receipt of workers’ compensation benefits 0.0 0.0 0.1 0.1 n.a. 
Household workers’ compensation amount -5 -6 -4 -5 -7 



Appendix E Minnesota RETAIN: Participation, Impact, and Benefit-Cost Analysis Results 

Mathematica® Inc. E.21 

Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Receipt of short- or long-term disability payments 0.1 0.2 0.2 0.1 n.a. 
Household private disability benefit amount ($) 15 19 17 15 18 
Health at the time of the survey 

Self-reported health is at least fair 2.1* 2.1* 1.9* 2.1* n.a. 
Self-reported health is good or better 1.7 2.0 1.0 1.4 n.a. 
Self-reported health is very good or excellent -1.3 -1.4 -1.9 -1.7 n.a. 
Covered by health insurance  1.4 1.4 1.6 1.5 n.a. 
During past two months, pain interfered with work most or all the time -3.3* -3.3* -2.6 -3.0 n.a. 
Number of poor physical health days in past month -0.3 -0.4 -0.2 -0.3 n.a. 
Number of poor mental health days in past month -1.0** -1.0** -0.8* -0.9** n.a. 
Pain score (range: 0 to 10) -0.2 -0.2* -0.1 -0.1 n.a. 
Prescribed opioid pain relievers  -1.4 -1.3 -1.3 -1.4 n.a. 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records. 
Note: This table shows the impact estimates of MN RETAIN, using different modeling approaches. In the main model, we used covariate adjustment and weighted statistics to adjust 

for survey nonresponse; we also used multiple imputation when an outcome had a missing value conditional on the value of another variable. In the model with “No 
weighting for nonresponse,” we followed the main model but did not apply weights for nonresponse. In the model with “No covariate adjustment,” we followed the main 
model but did not include covariates. In the model with “Adjustment for strata only,” we followed the main model but only adjusted for the characteristics based on which we 
stratified random assignment. In the model with “No multiple imputation,” we followed the main model while excluding cases with outcomes that had a missing value 
conditional on the value of another variable. This resulted in our dropping between 0.3 percent to 3.1 percent of observations for these outcomes.  

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
n.a. = not applicable; SGA= substantial gainful activity; SNAP= Supplemental Nutrition Assistance Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security 
Income; UI= Unemployment Insurance. 
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4. Results from supplementary Bayesian analysis 
Exhibit E.10. MN RETAIN: Bayesian interpretation of impacts on primary outcomes 

Outcome 

Control 
group 
mean 

Impact: 
posterior 

mean 
(standard 
deviation) 

Impact: 
90 percent 

credible 
interval 

Probability 
of 

favorable 
impacta 

(%) 

Probability of 
large 

favorable 
impactb 

(%) 

Probability of 
large 

unfavorable 
impactb 

(%) 
Earnings in quarters 1–
4 after enrollment ($) 

36,847 244 (654) (-805, 1,333) 65 34 12 

Employed in the fourth 
quarter after 
enrollment (%) 

80.6 -0.1 (0.9) (-1.7, 1.3) 45 <1 <1 

Applied for SSDI or SSI 
(%) 

9.5 -0.3 (0.7) (-1.4, 0.7) 69 38 9 

Source: RETAIN enrollment data; state UI wage records; SSA data.  
Note: This table shows the regression-adjusted means for the control group from the main analysis (the estimate of the 

counterfactual) and the regression-adjusted Bayesian estimates of RETAIN’s impacts. Namely, for Bayesian impact 
estimates, we present the posterior mean (the point estimate), the standard deviation (the variability around that point 
estimate), which is also presented as a 90 percent credible interval (corresponding to the 5th and 95th percentiles of the 
posterior distribution). There is a 90 percent probability that the true impact lies within this credible interval, given the data 
and prior assumptions.   

a A favorable impact corresponds to a positive impact for earnings or employment and a negative impact for applications for SSDI or 
SSI.  
b As a threshold for a “large” impact, we used $500 for earnings (approximately the impacts many RETAIN programs need to break 
even within 20 years, see Section V.D.). For employment, we used 3 percentage points, and for SSDI/SSI applications, we used 0.5 
percentage points, which both constitute approximately 5 percent of the control group’s mean outcome.  
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Exhibit E.11. MN RETAIN: Sensitivity of Bayesian estimates of the probability of favorable 
impacts to different prior assumptions (percentage) 

Outcome measure 
Main Bayesian 

model 
Halved importance 

of priors 
Probability of an increase in earnings in quarters 1–4 after enrollment 65 64 
Probability of an increase in employment in the fourth quarter after 
enrollment 

45 41 

Probability of a decrease in applications for SSDI or SSI  69 74 
Source: RETAIN enrollment data; state UI wage records; SSA data. 
Note: A favorable impact corresponds to a positive impact for earnings or employment and a negative impact for applications for 

SSDI or SSI. The sensitivity test halved the importance of literature-derived prior information.  
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C. Benefit-cost analysis results 

1. Results from benefit-cost analysis 

Exhibit E.12. MN RETAIN: Benefits and costs in the year after enrollment per treatment enrollee, 
by accounting perspective 

Benefits and costs 

Treatment 
enrollees  

(A) 

Federal 
government  

(B) 

 State 
government  

(C) 

All key 
perspectives  
(A + B + C) 

Benefit-cost summary measures 

Net benefits (benefits minus costs) $940 -$5,015 -$24 -$4,099 
Benefit-cost ratioa n.a. 0.00 n.a. 0.10 
Program costs 

Personnel and labor costs 
Wages 

 
-$1,515 

 
-$1,515 

Fringe benefits 
 

-$569 
 

-$569 
Payments for providing services 

Enrollee stipendsb $443 -$443 
 

$0 
Payments for subcontractors for amounts less than 
10 percent of expendituresc 

 
-$811 

 
-$811 

Incentive payments for providers 
 

-$20 
 

-$20 
Outreach costs 

 
-$24 

 
-$24 

Other direct costs 
 

-$42 
 

-$42 
Administrative and overhead costs 

 
-$1,573 

 
-$1,573 

RETAIN program costs not invoiced to DOL 
 

$0 
 

$0 
Total program costs $443 -$4,998 $0 -$4,554 

Indirect costs and benefits 
Earnings $241   $241 
Fringe benefits $109   $109 
Income and sales taxesd  -$64 $42 $22 $0 
Payroll taxes – OASDI -$15 $30  $15 
Payroll taxes – Medicare -$3 $7  $3 
Work- and childcare-related costs -$10   -$10 
SSDI benefits $3 -$3  $0 
SSDI administrative costs  $0  $0 
SSDI application costs  $7  $7 
SSI benefits $2 -$2  $0 
SSI administrative costs  $0  $0 
SSI application costs  $11  $11 
Medicaid benefits -$11 $7 $4 $0 
Household short- or long-term private disability 
payments 

$95   $95 

Household UI benefits $64  -$64 $0 
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Benefits and costs 

Treatment 
enrollees  

(A) 

Federal 
government  

(B) 

 State 
government  

(C) 

All key 
perspectives  
(A + B + C) 

Household UI administrative costs  -$8  -$8 
Household workers’ compensation benefits -$15  $15 $0 
Household SNAP benefits $17 -$17  $0 
Household SNAP administrative costs  $0 -$1 -$1 
Household public housing assistance $84 -$84  $0 
Household public housing assistance administrative 
costs 

 -$7  -$7 

Total indirect costs and benefits $497 -$18 -$24 $455 
Source: See Exhibit B.3 for details on the sources and imputation methods for each benefit or cost component. 
Note: Benefits and costs that are not relevant to a perspective are indicated by a blank cell. To construct each component of the 

benefit-cost analysis, we used the estimated impacts on key outcomes (regardless of whether they were statistically 
significant), or imputation methods that combined the impact estimates with data from enrollee surveys and external 
sources. To construct program costs, we used data from the RETAIN grantee cost form and staff interviews. All benefits and 
costs are in dollars per enrollee. 

a Calculated for all key stakeholders as total indirect costs and benefits divided by total program costs. 
b Enrollee stipends included supportive services such as rent, transportation, or utility payments. We excluded incentive payments 
from these costs because they reflect evaluation-related expenses.  
c Larger amounts are reflected in other categories. 
d Income taxes include federal and state income taxes. 
DOL = U.S. Department of Labor; OASDI = Old-Age, Survivors, and Disability Insurance; SNAP = Supplemental Nutrition Assistance 
Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; UI = unemployment insurance. 
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2. Results from sensitivity tests  

Exhibit E.13. MN RETAIN: Sensitivity of net benefits to sampling variability and different 
assumptions 

Assumption 

Net benefits 
RETAIN 

enrollees 
(A) 

Federal 
government 

(B) 

State 
government 

(C) 

All key 
perspectives 
(A + B + C) 

Sensitivity to sampling variability for earnings impact 

Main benefit-cost analysis model $940 -$5,015 -$24 -$4,099 
Lower bound of 95% confidence interval -$757 -$5,537 -$166 -$6,461 
Upper bound of 95% confidence interval $2,638 -$4,494 $118 -$1,738 
Sensitivity to assumptions 

Excluding fringe benefits $831 -$5,015 -$24 -$4,208 
Excluding SSI and SSDI application costs $940 -$5,033 -$24 -$4,117 
Using fixed work- and childcare-related expenses $960 -$5,015 -$24 -$4,080 
Used only statistically significant estimates in the 
calculationa 

$443 -$4,998 $0 -$4,554 

Source:  See Exhibit B.3 for details on the sources and imputation methods for each benefit or cost component. 
Note:  The inputs for the benefit-cost analysis are based on (1) program costs drawn from Federal Financial Reports, the RETAIN 

grantee cost form, and staff interviews, (2) the estimated impacts on key outcomes (regardless of whether they were 
statistically significant), or (3) imputation methods that combined the impact estimates with data from external sources. The 
net benefits shown in each cell represent the net benefits (benefits minus costs) in the year after enrollment, calculated 
using the specified assumption, by accounting perspective. Net benefits are in 2024 dollars per enrollee. 

a This analysis assigns a value of zero to impact estimates that were not significant at the 0.10 level. The main analysis and all other 
sensitivity tests include impact estimates regardless of whether they were statistically significant. 
SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income
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3. Results from cost neutrality analyses 

Exhibit E.14. MN RETAIN: Impacts on annual earnings needed for cost neutrality at five, 10, and 
20 years after enrollment, from all key accounting perspectives 
Time frame to cost neutrality Annual earnings impact needed for cost neutrality 
Five years after enrollment $644 
10 years after enrollment $358 
20 years after enrollment $227 

Note:  The inputs for the cost neutrality analysis are based on (1) program costs drawn from the RETAIN grantee cost form and 
staff interviews, (2) the estimated impacts on key outcomes (regardless of whether they were statistically significant), or (3) 
imputation methods that combined the impact estimates with data from external sources. We calculate the annual impact 
on earnings that would be needed in each future year to make the program cost neutral within the time frames indicated. 
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A. Participation analysis results  
Exhibit F.1. OH RETAIN: Use of services by treatment enrollees 

Service 
Percentage (unless noted 

otherwise) 
RETAIN services 

Used any services other than RTW plan 100.0 
Used any employment servicesa 14.3 
Average duration of services (days) 120.1 
RTW coordinator services 
RTW plan 
RTW plan meeting with medical provider 91.1 
RTW plan meeting with employer 83.9 
RTW plan meeting with another party 12.1 
RTW plan established 96.8 
Average time elapsed between enrollment and established RTW plan (days) 20.9 
RTW communications 
Two or more RTW coordinator communications with enrollee 100.0 
RTW coordinator communications with enrollee (mean number) 15.3 
Share of enrollees with the following number of communications:  
0-1  0.0 
2-5 11.4 
6-10 33.2 
11-20 32.0 
21+ 23.3 
RTW coordinator communications with employer (mean number) 1.0 
Share of enrollees with the following number of communications:  
0 23.1 
1 65.5 
2+ 11.4 
RTW coordinator communications with medical provider (mean number) 7.9 
Share of enrollees with the following number of communications:  
0 0.0 
1 0.8 
2+ 99.2 
RTW coordinator communications with workforce professional (mean number) 0.2 
Share of enrollees with the following number of communications:  
0 90.3 
1 5.2 
2-5 4.2 
6-10 0.3 
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Service 
Percentage (unless noted 

otherwise) 
Job retention services or referrals 

Any job retention services or referralsb 0.9 
On-site job analysis services or referrals 0.2 
Ergonomic assessment services or referrals 0.2 
Assistance to employer to identify or implement workplace accommodations 0.5 

Job search or training services or referrals 
Any job search or training services or referrals 3.2 

Job search services or referrals 3.1 
Job training services or referrals s 
Transitional work opportunity s 

Other employment-related services and supports 
Other employment servicesc  11.7 
Referral to employment-related supports  1.9 

Source:  RETAIN service use data. 
a The percentage of treatment enrollees who received any employment services includes enrollees who used or were referred to one 
or more of the following: job retention services, job training and job search services, or other employment services. 
b The low data on job retention service use might be due in part to OH RETAIN considering these as employer engagement activities 
rather than tracking them as enrollee-level services (Keith et al. 2024). 
c Other employment services include referrals to Ohio Means Jobs, which provides services such as job search assistance. Because we 
are unable to identify the specific nature of the service provided, we categorize these as other employment services.  
RTW = return to work; s = cell suppressed because it represents fewer than three people.
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Exhibit F.2. OH RETAIN: Services used by treatment enrollees, by characteristics at the time of 
enrollment 

Variable 
RTW plan 

established 

Two or more RTW 
coordinator 

communications 
with enrollee 

Any services or 
referrals to support 

job retention 

Any services or 
referrals to job 

search or training 
Demographic and health characteristics 
Younger than 50 
Yes 95.4 99.9 0.7 4.1 
No 98.9 100.0 1.1 2.0 
Difference -3.5*** -0.1 -0.4 2.1*** 
Male 
Yes 96.9 100.0 0.9 3.5 
No 96.8 99.9 0.9 3.1 
Difference 0.1 0.1 0.1 0.4 
Primary diagnosis is musculoskeletal 
Yes 96.9 99.9 0.9 3.5 
No 96.7 100.0 0.7 2.0 
Difference 0.2 -0.1 0.3 1.6** 
Primary or secondary behavioral health condition 
Yes 95.7 100.0 0.0 5.8 
No 97.1 99.9 1.1 2.7 
Difference -1.4 0.1 -1.1 3.2** 
High school education or less 
Yes 96.0 100.0 0.8 3.7 
No 97.5 99.9 0.9 2.8 
Difference -1.5** 0.1 -0.1 0.9 
Employment and economic circumstances 
Worked within one week of enrollment 
Yes 97.9 100.0 1.2 1.5 
No 96.0 99.9 0.6 4.6 
Difference 1.9*** 0.1 0.6 -3.1*** 
Reported dissatisfaction or conflict with current job or employer 
Yes 100.0 100.0 0.0 7.5 
No 96.7 100.0 0.9 3.1 
Difference 3.3 0.0 -0.9 4.4 
Reported problems related to housing and economic circumstances 
Yes 96.3 100.0 0.0 5.7 
No 96.9 99.9 1.0 2.8 
Difference -0.6 0.1 -1.0 2.9** 

Source:  RETAIN service use data. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
GED = General education degree; n.a. = not applicable; RTW = return to work; s = cell suppressed because it represents (or enables 
logical inference of the value of a cell that represents) fewer than three people; SSDI = Social Security Disability Insurance; SSI = 
Supplemental Security Income.  
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B. Impact analysis results 

1. Results from the impact analysis  
Exhibit F.3. OH RETAIN: One-year impacts on enrollee outcomes (percentage unless otherwise noted) 

Outcome measure 

Control 
group 
mean Impact p-value 

Standard 
error Effect size 

Treatment 
group N 

Control 
group N 

Primary outcomes (one-tailed test) 

Employed in the fourth quarter after enrollment 75.9 -0.5 0.68 1.1 -0.017 2,241 2,247 
Earnings in Quarters 1–4 after enrollment ($) 39,233 -270 0.70 529 -0.007 2,241 2,247 
Applied for SSDI or SSI  5.8 0.4 0.70 0.7 0.039 2,241 2,247 
Labor force attachment and employment (two-tailed test) 

Employment and earnings in the four quarters after enrollment 

Ever employed in         
Quarter 1 76.6 -1.5 0.14 1.0 -0.050 2,241 2,247 
Quarter 2 77.1 0.3 0.80 1.1 0.009 2,241 2,247 
Quarter 3 76.3 1.2 0.28 1.1 0.040 2,241 2,247 
Quarter 4 75.9 -0.5 0.64 1.1 -0.017 2,241 2,247 
Quarters 1–4  84.6 -0.6 0.49 0.9 -0.029 2,241 2,247 

Earnings in quarters after enrollment        
Quarter 1 ($) 8,963 -148 0.33 153 -0.016 2,241 2,247 
Quarter 2 ($) 10,082 -45 0.77 157 -0.005 2,241 2,247 
Quarter 3 ($) 10,169 -131 0.41 157 -0.013 2,241 2,247 
Quarter 4 ($) 10,019 54 0.76 176 0.006 2,241 2,247 
Quarters 1–4 39,233 -270 0.61 529 -0.007 2,241 2,247 

Earned above SGA in quarters after enrollment         
Quarter 1 59.2 -1.2 0.30 1.1 -0.030 2,241 2,247 
Quarter 2 63.8 0.4 0.71 1.1 0.011 2,241 2,247 
Quarter 3 64.3 -0.3 0.81 1.2 -0.007 2,241 2,247 
Quarter 4 64.2 -1.0 0.42 1.2 -0.025 2,241 2,247 
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Outcome measure 

Control 
group 
mean Impact p-value 

Standard 
error Effect size 

Treatment 
group N 

Control 
group N 

Employment at the time of the survey 

Connected to an employer (currently working on or leave) 79.0 0.6 0.74 1.7 0.020 1,369 1,338 
Working 75.9 -0.4 0.81 1.8 -0.014 1,369 1,338 
Connected to an employer or looking for work  89.3 0.4 0.77 1.3 0.024 1,369 1,338 
Working or engaged in occasional activities or side jobs 78.7 -0.3 0.86 1.7 -0.011 1,369 1,338 
Participated in any job-related training 3.7 1.5 0.18 1.1 0.210 1,026 1,017 
Average weekly pay ($) 791 3 0.91 28 0.004 1,369 1,338 
Usual hours worked per week 29.0 -0.8 0.28 0.7 -0.043 1,369 1,338 
Tenured at job for at least one year 60.8 -2.1 0.25 1.9 -0.054 1,369 1,338 
Working for an employer that offers health insurance 59.5 -0.1 0.96 1.9 -0.002 1,369 1,338 
Working for an employer that offers paid leave 60.1 -0.3 0.89 1.9 -0.007 1,369 1,338 
SSA program participation in the 12 months after enrollment (two-tailed test) 

Applied for SSDI or SSI  5.8 0.4 0.59 0.7 0.039 2,241 2,247 
Received SSI or SSDI 3.5 -0.4 0.49 0.5 -0.067 2,241 2,247 
SSA payment amount (SSI or SSDI; $) 475 -73 0.36 80 -0.027 2,241 2,247 
Applied for SSDI  5.3 0.3 0.67 0.7 0.033 2,241 2,247 
Received SSDI benefit  3.4 -0.4 0.46 0.5 -0.072 2,241 2,247 
SSDI benefit amount ($) 458 -67 0.40 79 -0.025 2,241 2,247 
Applied for SSI  3.3 -0.1 0.84 0.5 -0.020 2,241 2,247 
Received SSI payment  0.4 -0.1 0.43 0.2 -0.253 2,241 2,247 
SSI payment amount ($) 17 -6 0.44 8 -0.022 2,241 2,247 
Household economic well-being in the month before the survey (two-tailed test) 

Household income ($) 5,214 -41 0.81 171 -0.009 1,303 1,286 
Household earnings ($) 4,596 18 0.92 164 0.004 1,333 1,311 
Receipt of public assistance benefits 17.2 2.3 0.16 1.7 0.093 1,360 1,325 
UI benefit amount ($)  15 -5 0.38 5 -0.033 1,363 1,330 
SNAP benefit amount ($) 70 4 0.66 8 0.019 1,361 1,333 



Appendix F Ohio RETAIN: Participation, Impact, and Benefit-Cost Analysis Results 

Mathematica® Inc. F.8 

Outcome measure 

Control 
group 
mean Impact p-value 

Standard 
error Effect size 

Treatment 
group N 

Control 
group N 

Government housing assistance amount ($) 15 -2 0.70 4 -0.017 1,361 1,332 
Receipt of workers’ compensation benefits  1.3 -0.6 0.12 0.4 -0.378 1,363 1,331 
Workers’ compensation amount ($) 15 -6 0.37 6 -0.033 1,363 1,331 
Receipt of private short- or long-term disability payments  3.1 1.2 0.15 0.8 0.200 1,358 1,330 
Private disability benefit amount ($) 64 19 0.53 31 0.034 1,358 1,330 
Health at the time of the survey (two-tailed test) 

Self-reported health is at least fair 95.5 -0.8 0.44 1.0 -0.104 1,359 1,329 
Self-reported health is good or better 76.0 -0.1 0.95 1.8 -0.004 1,359 1,329 
Self-reported health is very good or excellent 33.8 -0.6 0.78 2.1 -0.016 1,359 1,329 
Covered by health insurance  95.8 -1.6 0.11 1.0 -0.208 1,355 1,329 
During past two months, pain interfered with work most or all the 
time 

27.9 0.8 0.67 1.9 0.024 1,355 1,329 

Number of poor physical health days in past month 7.3 0.1 0.88 0.4 0.007 1,351 1,323 
Number of poor mental health days in past month 7.9 -0.4 0.42 0.5 -0.036 1,350 1,325 
Pain score (range: 0 to 10) 3.4 0.1 0.49 0.1 0.030 1,350 1,326 
Prescribed opioid pain relievers  9.3 0.6 0.63 1.3 0.043 1,354 1,328 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records 
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of OH RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey sampling and survey item nonresponse. The response rate for the one-year 
follow-up survey for OH RETAIN was 76.8 percent. For outcomes measured using survey data, we weighted the statistics to adjust for survey sampling and nonresponse. The 
p-value for primary outcomes is based on a one-tailed t-test and the p-value for other outcomes is based on a two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
^/^^/^^^ Impact estimate is significantly greater (in the case of employment and earnings) or less (in the case of applications for SSI or SSDI) than zero (p-value is less than .10/.05/.01) 
using a one-tailed t-test.  
N= sample size; SGA= substantial gainful activity; SNAP= Supplemental Nutrition Assistance Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; 
UI= Unemployment Insurance 
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2. Results from the subgroup analysis 
Exhibit F.4. OH RETAIN: One-year impacts on enrollee outcomes, by age (percentage unless otherwise noted) 

Outcome measure 

Younger than 50 50 and older p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

77.8 -1.1 0.46 1,337 1,346 73.0 0.2 0.92 904 901 0.58 

Earnings in the four quarters 
after enrollment ($) 

39,916 -590 0.37 1,337 1,346 38,285 70 0.94 904 901 0.55 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

5.0 0.2 0.84 1,337 1,346 7.1 0.5 0.63 904 901 0.79 

Other outcomes 

Connected to an employer at 
the time of survey 

79.5 -0.5 0.85 758 748 78.6 1.6 0.47 611 590 0.53 

Working at the time of 
survey 

77.2 -1.1 0.66 758 748 74.4 -0.1 0.97 611 590 0.79 

Average weekly pay ($) at 
the time of survey 

800 1 0.98 758 748 784 -6 0.91 611 590 0.91 

Usual hours worked per 
week at the time of survey 

29.5 -0.7 0.47 758 748 28.5 -1.2 0.30 611 590 0.74 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

118 -57 0.32 1,337 1,346 958 -6 0.97 904 901 0.79 

Household income in past 
month ($) 

4,973 -75 0.72 719 712 5,569 0 1.00 584 574 0.84 

Receipt of public assistance 
benefits in past month 

19.5 2.6 0.28 752 737 13.8 2.0 0.34 608 588 0.84 

Number of poor physical 
health days in past month 

6.8 0.0 0.98 745 737 8.1 0.0 0.95 606 586 0.98 
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Outcome measure 

Younger than 50 50 and older p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Number of poor mental 
health days in past month 

8.7 -0.7 0.26 741 738 6.7 0.0 0.94 609 587 0.45 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records. 
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of OH RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey sampling and survey item nonresponse. The response rate for the one-year 
follow-up survey for OH RETAIN was 76.8 percent. For outcomes measured using survey data, we weighted the statistics to adjust for survey sampling and nonresponse. The 
p-value for all outcomes is based on a two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit F.5. OH RETAIN: One-year impacts on enrollee outcomes, by sex (percentage unless otherwise noted) 

Outcome measure 

Female Male p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

78.3 0.0 0.99 1,387 1,394 72.0 -1.3 0.47 854 853 0.58 

Earnings in the four quarters 
after enrollment ($) 

38,144 -239 0.69 1,387 1,394 41,007 -321 0.74 854 853 0.94 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

5.3 1.1 0.22 1,387 1,394 6.5 -0.8 0.48 854 853 0.19 

Other outcomes 

Connected to an employer at 
the time of survey 

77.6 1.6 0.47 880 867 81.6 -1.3 0.60 489 471 0.39 

Working at the time of 
survey 

74.5 0.1 0.97 880 867 78.5 -1.4 0.62 489 471 0.69 

Average weekly pay ($) at 
the time of survey 

722 -21 0.49 880 867 914 46 0.43 489 471 0.32 

Usual hours worked per 
week at the time of survey 

27.3 -0.8 0.40 880 867 32.2 -0.8 0.50 489 471 0.96 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

443 -44 0.67 1,387 1,394 526 -121 0.35 854 853 0.64 

Household income in past 
month ($) 

4,988 -122 0.54 841 837 5,618 106 0.74 462 449 0.54 

Receipt of public assistance 
benefits in past month 

19.1 2.7 0.22 876 862 13.9 1.6 0.52 484 463 0.72 

Number of poor physical 
health days in past month 

7.9 -0.2 0.71 871 857 6.3 0.6 0.41 480 466 0.38 

Number of poor mental 
health days in past month 

8.5 -0.8 0.18 872 860 6.7 0.4 0.59 478 465 0.20 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of OH RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey sampling and survey item nonresponse. The response rate for the one-year 
follow-up survey for OH RETAIN was 76.8 percent. For outcomes measured using survey data, we weighted the statistics to adjust for survey sampling and nonresponse. The 
p-value for all outcomes is based on a two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit F.6. OH RETAIN: One-year impacts on enrollee outcomes, by education (percentage unless otherwise noted) 

Outcome measure 

No postsecondary education Any postsecondary education p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

77.3 -0.7 0.70 973 946 74.9 -0.4 0.76 1,268 1,301 0.91 

Earnings in the four quarters 
after enrollment ($) 

37,672 -888 0.21 973 946 40,365 272 0.72 1,268 1,301 0.26 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

6.9 0.5 0.71 973 946 5.0 0.2 0.75 1,268 1,301 0.88 

Other outcomes 

Connected to an employer at 
the time of survey 

76.6 -0.2 0.95 569 518 80.5 1.5 0.44 800 820 0.65 

Working at the time of 
survey 

73.5 -0.8 0.79 569 518 77.5 0.2 0.92 800 820 0.79 

Average weekly pay ($) at 
the time of survey 

679 8 0.84 569 518 861 15 0.70 800 820 0.90 

Usual hours worked per 
week at the time of survey 

28.1 -1.2 0.31 569 518 29.6 -0.3 0.71 800 820 0.56 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

398 24 0.83 973 946 530 -144 0.19 1,268 1,301 0.28 

Household income in past 
month ($) 

4,674 -32 0.88 539 490 5,539 38 0.88 764 796 0.83 

Receipt of public assistance 
benefits in past month 

22.1 3.2 0.30 562 512 14.2 0.9 0.59 798 813 0.53 

Number of poor physical 
health days in past month 

7.9 0.4 0.60 556 511 7.0 -0.2 0.67 795 812 0.50 

Number of poor mental 
health days in past month 

8.3 -0.5 0.54 557 512 7.6 -0.3 0.54 793 813 0.88 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of OH RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey sampling and survey item nonresponse. The response rate for the one-year 
follow-up survey for OH RETAIN was 76.8 percent. For outcomes measured using survey data, we weighted the statistics to adjust for survey sampling and nonresponse. The 
p-value for all outcomes is based on a two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero at the .10/.05/.01 level (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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Exhibit F.7. OH RETAIN: One-year impacts on enrollee outcomes, by primary diagnosis (percentage unless otherwise noted) 

Outcome measure 

Musculoskeletal Non-musculoskeletal p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

75.4 -0.9 0.47 1,792 1,825 78.0 1.2 0.64 449 422 0.45 

Earnings in the four quarters 
after enrollment ($) 

39,279 -434 0.46 1,792 1,825 38,993 473 0.68 449 422 0.49 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

5.7 0.7 0.35 1,792 1,825 6.2 -1.2 0.41 449 422 0.24 

Other outcomes 

Connected to an employer at 
the time of survey 

78.2 1.7 0.36 1,096 1,092 82.2 -3.6 0.32 273 246 0.19 

Working at the time of 
survey 

75.0 0.9 0.66 1,096 1,092 79.7 -5.2 0.17 273 246 0.16 

Average weekly pay ($) at 
the time of survey 

785 27 0.42 1,096 1,092 808 -85* 0.08 273 246 0.06† 

Usual hours worked per 
week at the time of survey 

28.6 -0.3 0.70 1,096 1,092 30.8 -2.4 0.13 273 246 0.24 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

481 -69 0.45 1,792 1,825 447 -88 0.57 449 422 0.92 

Household income in past 
month ($) 

5,210 41 0.83 1,046 1,046 5,219 -370 0.29 257 240 0.30 

Receipt of public assistance 
benefits in past month 

17.5 1.9 0.30 1,087 1,080 16.0 4.2 0.28 273 245 0.59 

Number of poor physical 
health days in past month 

7.6 0.0 0.93 1,081 1,078 6.5 0.0 0.98 270 245 0.94 

Number of poor mental 
health days in past month 

7.8 -0.3 0.49 1,081 1,080 8.3 -0.9 0.40 269 245 0.63 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of OH RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey sampling and survey item nonresponse. The response rate for the one-year 
follow-up survey for OH RETAIN was 76.8 percent. For outcomes measured using survey data, we weighted the statistics to adjust for survey sampling and nonresponse. The 
p-value for all outcomes is based on a two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test . 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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Exhibit F.8. OH RETAIN: One-year impacts on enrollee outcomes, by time since last worked (percentage unless otherwise noted) 

Outcome measure 

Last worked one week or less before enrollment Last worked more than one week before enrollment p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

78.0 -0.7 0.62 988 989 74.1 -0.2 0.91 1,253 1,258 0.80 

Earnings in the four quarters 
after enrollment ($) 

41,702 -796 0.33 988 989 37,289 145 0.84 1,253 1,258 0.38 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

3.3 0.4 0.58 988 989 7.9 0.2 0.84 1,253 1,258 0.92 

Other outcomes 

Connected to an employer at 
the time of survey 

85.3 -1.4 0.48 628 616 73.9 2.6 0.31 741 722 0.22 

Working at the time of 
survey 

82.5 -2.0 0.37 628 616 70.5 1.4 0.61 741 722 0.34 

Average weekly pay ($) at 
the time of survey 

869 18 0.67 628 616 730 -7 0.86 741 722 0.67 

Usual hours worked per 
week at the time of survey 

32.2 -1.2 0.23 628 616 26.5 -0.2 0.82 741 722 0.52 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

157 132* 0.09 988 989 730 -244* 0.06 1,253 1,258 0.01†† 

Household income in past 
month ($) 

5,742 -94 0.73 602 590 4,809 -2 0.99 701 696 0.79 

Receipt of public assistance 
benefits in past month 

14.4 3.8* 0.07 624 609 19.6 0.7 0.77 736 716 0.35 

Number of poor physical 
health days in past month 

6.6 0.0 0.98 618 609 7.9 0.0 0.97 733 714 0.96 

Number of poor mental 
health days in past month 

7.1 -0.4 0.53 619 609 8.5 -0.4 0.54 731 716 0.99 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of OH RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey sampling and survey item nonresponse. The response rate for the one-year 
follow-up survey for OH RETAIN was 76.8 percent. For outcomes measured using survey data, we weighted the statistics to adjust for survey sampling and nonresponse. The 
p-value for all outcomes is based on a two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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3. Results from sensitivity tests 
Exhibit F.9. OH RETAIN: One-year impacts on enrollee outcomes, by estimation approach (percentage unless otherwise noted) 

Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Primary outcomes 

Employed in the fourth quarter after enrollment -0.5 n.a. -1.0 -0.8 n.a. 
Earnings in Quarters 1–4 after enrollment -270 n.a. -878 -864 n.a. 
Applied for SSDI or SSI  0.4 n.a. 0.1 0.3 n.a. 
Labor force attachment and employment 

Employment and earnings in the four quarters after enrollment 

Ever employed in       
Quarter 1 -1.5 n.a. -1.8 -1.9* n.a. 
Quarter 2 0.3 n.a. -0.1 0.0 n.a. 
Quarter 3 1.2 n.a. 0.8 0.9 n.a. 
Quarters 1–4 -0.6 n.a. -0.9 -0.9 n.a. 

Earnings in quarters after enrollment      
Quarter 1 ($) -148 n.a. -276 -288 n.a. 
Quarter 2 ($) -45 n.a. -194 -198 n.a. 
Quarter 3 ($) -131 n.a. -293 -285 n.a. 
Quarter 4 ($) 54 n.a. -115 -93 n.a. 

Earned above SGA in quarters after enrollment       
Quarter 1 -1.2 n.a. -1.4 -1.5 n.a. 
Quarter 2 0.4 n.a. 0.1 0.0 n.a. 
Quarter 3 -0.3 n.a. -0.7 -0.7 n.a. 
Quarter 4 -1.0 n.a. -1.4 -1.3 n.a. 

Employment at the time of the survey 

Connected to an employer (currently working on or leave) 0.6 0.2 1.9 1.2 n.a. 
Working -0.4 -0.8 0.9 0.3 n.a. 
Connected to an employer or looking for work  0.4 0.2 1.3 0.9 0.4 
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Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Working or engaged in occasional activities or side jobs -0.3 -0.9 1.1 0.4 n.a. 
Participated in job-related training 1.5 1.3 1.3 1.6 n.a. 
Average weekly pay ($) 3 -12 29 14 -1 
Usual hours worked per week -0.8 -0.6 -0.1 -0.5 -0.8 
Tenured at job for at least one year -2.1 -0.8 -0.6 -1.5 -2.2 
Working for an employer that offers health insurance -0.1 -0.8 1.3 0.4 -0.3 
Working for an employer that offers paid leave -0.3 -0.1 1.1 0.2 -0.5 
SSA program participation 

SSDI or SSI program participation in the 12 months after enrollment 

Received SSI or SSDI -0.4 n.a. -0.2 -0.5 n.a. 
SSA payment amount (SSI or SSDI; $) -73 n.a. -56 -85 n.a. 
Applied for SSDI  0.3 n.a. 0.1 0.3 n.a. 
Received SSDI benefit  -0.4 n.a. -0.2 -0.5 n.a. 
SSDI benefit amount ($)  -67 n.a. -48 -78 n.a. 
Applied for SSI  -0.1 n.a. -0.3 -0.2 n.a. 
Received SSI payment  -0.1 n.a. -0.2 -0.2 n.a. 
SSI payment amount ($)  -6 n.a. -8 -8 n.a. 
Economic well-being in the month before the survey 

Household income ($) -41 -105 108 26 n.a. 
Household earnings ($)  18 -67 143 70 n.a. 
Use of public assistance benefits 2.3 2.5* 1.1 1.9 n.a. 
Household UI benefit amount ($) -5 -7 -4 -4 -6 
SNAP benefit amount ($) 4 8 -1 2 4 
Government housing assistance amount ($) -2 0 -2 -2 1 
Receipt of workers’ compensation benefits -0.6 -0.6 -0.6 -0.5 n.a. 
Household workers’ compensation amount -6 -7 -6 -5 -4 
Receipt of short- or long-term disability payments 1.2 1.4* 0.9 1.1 n.a. 
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Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Household private disability benefit amount ($) 19 23 18 23 20 
Health at the time of the survey 

Self-reported health is at least fair -0.8 -1.0 -0.1 -0.5 n.a. 
Self-reported health is good or better -0.1 -1.4 1.4 0.6 n.a. 
Self-reported health is very good or excellent -0.6 -0.9 1.6 0.4 n.a. 
Covered by health insurance  -1.6 -1.0 -1.5 -1.6 n.a. 
During past two months, pain interfered with work most or all the time 0.8 1.7 -1.1 0.1 n.a. 
Number of poor physical health days in past month 0.1 0.3 -0.4 -0.1 n.a. 
Number of poor mental health days in past month -0.4 -0.3 -0.8 -0.5 n.a. 
Pain score (range: 0 to 10) 0.1 0.2** 0.0 0.0 n.a. 
Prescribed opioid pain relievers  0.6 0.0 0.2 0.4 n.a. 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records. 
Note: This table shows the impact estimates of OH RETAIN, using different modeling approaches. In the main model, we used covariate adjustment and weighted statistics to adjust 

for survey nonresponse; we also used multiple imputation when an outcome had a missing value conditional on the value of another variable. In the model with “No 
weighting for nonresponse,” we followed the main model but did not apply weights for nonresponse. In the model with “No covariate adjustment,” we followed the main 
model but did not include covariates. In the model with “Adjustment for strata only,” we followed the main model but only adjusted for the characteristics based on which we 
stratified random assignment. In the model with “No multiple imputation,” we followed the main model while excluding cases with outcomes that had a missing value 
conditional on the value of another variable. This resulted in our dropping between 0.2 percent to 2.9 percent of observations for these outcomes.  

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
n.a. = not applicable; SGA= substantial gainful activity; SNAP= Supplemental Nutrition Assistance Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security 
Income; UI= Unemployment Insurance. 
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4. Results from supplementary Bayesian analysis 

Exhibit F.10. OH RETAIN: Bayesian interpretation of impacts on primary outcomes 

Outcome 
Control 

group mean 

Impact: posterior 
mean 

(standard deviation) 

Impact:  
90 percent credible 

interval 

Probability of 
favorable impacta 

(%) 

Probability of large 
favorable impactb 

(%) 

Probability of large 
unfavorable impactb 

(%) 
Earnings in quarters 1–4 
after enrollment ($) 

39,233 -178 (482) (-987, 600) 36 8 24 

Employed in the fourth 
quarter after enrollment (%) 

84.6 -0.3 (0.8) (-1.6, 1.0) 39 <1 <1 

Applied for SSDI or SSI (%) 5.8 0.1 (0.6) (-0.7, 1.1) 42 12 23 
Source: RETAIN enrollment data; state UI wage records; SSA data.  
Note: This table shows the regression-adjusted means for the control group from the main analysis (the estimate of the counterfactual) and the regression-adjusted Bayesian 

estimates of RETAIN’s impacts. Namely, for Bayesian impact estimates, we present the posterior mean (the point estimate), the standard deviation (the variability around that 
point estimate), which is also presented as a 90 percent credible interval (corresponding to the 5th and 95th percentiles of the posterior distribution). There is a 90 percent 
probability that the true impact lies within this credible interval, given the data and prior assumptions.   

a A favorable impact corresponds to a positive impact for earnings or employment and a negative impact for applications for SSDI or SSI.  
b As a threshold for a “large” impact, we used $500 for earnings (approximately the impacts many RETAIN programs need to break even within 20 years, see Section V.D.). For 
employment, we used 3 percentage points, and for earnings, we used 0.5 percentage points, which both constitute approximately 5 percent of the control group’s mean outcome.  
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Exhibit F.11. OH RETAIN: Sensitivity of Bayesian estimates of the probability of favorable 
impacts to different prior assumptions (percentage) 

Outcome measure 
Main Bayesian 

model 
Halved importance 

of priors 
Probability of an increase in earnings in quarters 1–4 after enrollment 36 36 
Probability of an increase in employment in the fourth quarter after 
enrollment 

39 33 

Probability of a decrease in applications for SSDI or SSI  42 40 
Source: RETAIN enrollment data; state UI wage records; SSA data. 
Note: A favorable impact corresponds to a positive impact for earnings or employment and a negative impact for applications for 

SSDI or SSI. The sensitivity test halved the importance of literature-derived prior information.  
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C. Benefit-cost analysis results 

1. Results from benefit-cost analysis 
Exhibit F.12. OH RETAIN: Benefits and costs in the year after enrollment per treatment enrollee, 
by accounting perspective 

Benefits and costs 

Treatment 
enrollees  

(A) 

Federal 
government  

(B) 

State 
government 

(C) 

All key 
perspectives  
(A + B + C) 

Benefit-cost summary measures 

Net benefits (benefits minus costs) -$227 -$3,978 $62 -$4,143 
Benefit-cost ratioa n.a. 0.00 n.a. -0.07 
Program costs 

Personnel and labor costs 
Wages 

 
-$1,852 

 
-$1,852 

Fringe benefits 
 

-$367 
 

-$367 
Payments for providing services 

Enrollee stipendsb $93 -$93 
 

$0 
Payments for subcontractors for amounts less 
than 10 percent of expendituresc 

 
$0 

 
$0 

Compensation to providers 
 

-$645 
 

-$645 
Outreach costs 

 
-$162 

 
-$162 

Other direct costs 
 

-$475 
 

-$475 
Administrative and overhead costs 

 
-$369 

 
-$369 

RETAIN program costs not invoiced to DOL 
 

$0 
 

$0 
Total program costs $93 -$3,962 $0 -$3,869 
Indirect costs and benefits 

Earnings -$270   -$270 
Fringe benefits -$122   -$122 
Income and sales taxesd  $61 -$47 -$14 $0 
Payroll taxes – OASDI $17 -$33  -$17 
Payroll taxes – Medicare $4 -$8  -$4 
Work- and childcare-related costs $11   $11 
SSDI benefits -$67 $67  $0 
SSDI administrative costs  $0  $0 
SSDI application costs  -$2  -$2 
SSI benefits -$6 $6  $0 
SSI administrative costs  $0  $0 
SSI application costs  $1  $1 
Medicaid benefits -$19 $14 $5 $0 
Household short- or long-term private disability 
payments 

$122   $122 

Household UI benefits -$56  $56 $0 
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Benefits and costs 

Treatment 
enrollees  

(A) 

Federal 
government  

(B) 

State 
government 

(C) 

All key 
perspectives  
(A + B + C) 

Household UI administrative costs  $7  $7 
Household workers’ compensation benefits -$17  $17 $0 
Household SNAP benefits $44 -$44  $0 
Household SNAP administrative costs  $0 -$3 -$3 
Household public housing assistance -$20 $20  $0 
Household public housing assistance 
administrative costs 

 $2  $2 

Total indirect costs and benefits -$320 -$16 $62 -$274 
Source: See Exhibit B.3 for details on the sources and imputation methods for each benefit or cost component. 
Note: Benefits and costs that are not relevant to a perspective are indicated by a blank cell. To construct each component of the 

benefit-cost analysis, we used the estimated impacts on key outcomes (regardless of whether they were statistically 
significant), or imputation methods that combined the impact estimates with data from enrollee surveys and external 
sources. To construct program costs, we used data from the RETAIN grantee cost form and staff interviews. All benefits and 
costs are in dollars per enrollee. 

a Calculated for all key stakeholders as total indirect costs and benefits divided by total program costs. 
b Enrollee stipends included supportive services such as rent, transportation, or utility payments. We excluded incentive payments 
from these costs because they reflect evaluation-related expenses.  
c Larger amounts are reflected in other categories. 
d Income taxes include federal and state income taxes. 
DOL = U.S. Department of Labor; OASDI = Old-Age, Survivors, and Disability Insurance; SNAP = Supplemental Nutrition Assistance 
Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; UI = unemployment insurance
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2. Results from sensitivity tests 
Exhibit F.13. OH RETAIN: Sensitivity of net benefits to sampling variability and different 
assumptions 

Assumption 

Net benefits 
RETAIN 

enrollees 
(A) 

Federal 
government 

(B) 

State 
government 

(C) 

All key 
perspectives 
(A + B + C) 

Sensitivity to sampling variability for earnings impact 

Main benefit-cost analysis model -$227 -$3,978 $62 -$4,143 
Lower bound of 95% confidence interval -$1,377 -$4,318 $10 -$5,685 
Upper bound of 95% confidence interval $923 -$3,639 $114 -$2,602 
Sensitivity to assumptions 

Excluding fringe benefits -$105 -$3,978 $62 -$4,021 
Excluding SSI and SSDI application costs -$227 -$3,978 $62 -$4,143 
Using fixed work- and childcare-related expenses -$228 -$3,978 $62 -$4,144 
Used only statistically significant estimates in the 
calculationa 

$93 -$3,962 $0 -$3,869 

Source:  See Exhibit B.3 for details on the sources and imputation methods for each benefit or cost component. 
Note:  The inputs for the benefit-cost analysis are based on (1) program costs drawn from Federal Financial Reports, the RETAIN 

grantee cost form, and staff interviews, (2) the estimated impacts on key outcomes (regardless of whether they were 
statistically significant), or (3) imputation methods that combined the impact estimates with data from external sources. The 
net benefits shown in each cell represent the net benefits (benefits minus costs) in the year after enrollment, calculated 
using the specified assumption, by accounting perspective. Net benefits are in 2024 dollars per enrollee. 

a This analysis assigns a value of zero to impact estimates that were not significant at the 0.10 level. The main analysis and all other 
sensitivity tests include impact estimates regardless of whether they were statistically significant. 
SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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3. Results from cost neutrality analyses 

Exhibit F.14. OH RETAIN: Impacts on annual earnings needed for cost neutrality at five, 10, and 
20 years after enrollment, from all key accounting perspectives 
Time frame to cost neutrality Annual earnings impact needed for cost neutrality 
Five years after enrollment $541 
10 years after enrollment $303 
20 years after enrollment $196 

Note:  The inputs for the cost neutrality analysis are based on (1) program costs drawn from the RETAIN grantee cost form and 
staff interviews, (2) the estimated impacts on key outcomes (regardless of whether they were statistically significant), or (3) 
imputation methods that combined the impact estimates with data from external sources. We calculate the annual impact 
on earnings that would be needed in each future year to make the program cost neutral within the time frames indicated. 
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A. Participation analysis results  
Exhibit G.1. VT RETAIN: Use of services by treatment enrollees 

Service 
Percentage (unless noted 

otherwise) 
RETAIN services 

Used any services other than RTW plan 67.6 
Used any employment servicesa 30.7 
Average duration of services (days) 188.5 
RTW coordinator services 

RTW plan 

RTW plan meeting with medical provider 15.8 
RTW plan meeting with employer 7.1 
RTW plan meeting with another party 0.9 
RTW plan established 77.8 
Average time elapsed between enrollment and established RTW plan (days) 31.1 
RTW communications 

Two or more RTW coordinator communications with enrollee 67.1 
RTW coordinator communications with enrollee (mean number) 5.3 
Share of enrollees with the following number of communications:  

0-1  32.9 
2-5 31.6 
6-10 20.9 
11-20 12.2 
21+ 2.4 

RTW coordinator communications with employer (mean number) 0.1 
Share of enrollees with the following number of communications:  

0 97.3 
1 s 
2+ s 

RTW coordinator communications with medical provider (mean number) 2.2 
Share of enrollees with the following number of communications:  

0 21.8 
1 10.0 
2+ 68.2 

RTW coordinator communications with workforce professional (mean number) 0.1 
Share of enrollees with the following number of communications:  

0 92.2 
1 4.4 
2-5 3.3 
6-10 0.0 
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Service 
Percentage (unless noted 

otherwise) 
Job retention services or referrals 

Any job retention services or referrals 6.0 
On-site job analysis services or referrals 4.9 
Ergonomic assessment services or referrals 4.9 
Assistance to employer to identify or implement workplace accommodationsb 1.3 

Job search or training services or referrals 

Any job search or training services or referrals 24.9 
Job search services or referrals 24.0 
Job training services or referrals 8.7 
Transitional work opportunity 2.7 

Other employment-related services and supports 

Other employment services  9.1 
Referral to employment-related supports  0.0 

Source:  RETAIN service use data. 
a The percentage of treatment enrollees who received any employment services includes enrollees who used or were referred to one 
or more of the following: job retention services, job training and job search services, or other employment services. 
b VT RETAIN provided employers with assessment and consultation on workplace accommodations (Keith et al. 2024). 
RTW = return to work; s = cell suppressed because it represents fewer than three people.
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Exhibit G.2. VT RETAIN: Services used by treatment enrollees, by characteristics at the time of 
enrollment 

Variable 
RTW plan 

established 

Two or more RTW 
coordinator 

communications 
with enrollee 

Any services or 
referrals to support 

job retention 

Any services or 
referrals to job 

search or training 
Demographic and health characteristics 
Younger than 50 
Yes 75.2 64.6 6.9 23.2 
No 84.0 73.3 3.8 29.0 
Difference -8.7** -8.7* 3.1 -5.8 
Male 
Yes 79.3 67.0 4.5 27.9 
No 76.8 67.2 7.0 22.9 
Difference 2.6 -0.1 -2.5 5.1 
Primary diagnosis is musculoskeletal 
Yes 79.7 68.1 2.9 19.6 
No 76.9 66.7 7.4 27.2 
Difference 2.8 1.4 -4.5** -7.7* 
Primary or secondary behavioral health condition 
Yes 85.4 75.5 7.9 30.8 
No 62.2 50.0 2.0 12.8 
Difference 23.3*** 25.5*** 5.9*** 18.0*** 
High school education or less 
Yes 78.4 67.1 6.6 28.7 
No 77.4 67.1 5.7 22.6 
Difference 1.1 -0.1 0.9 6.1 
Employment and economic circumstances 
Worked within one week of enrollment 
Yes 78.6 67.1 5.7 22.5 
No 76.5 67.1 6.5 28.8 
Difference 2.1 0.1 -0.8 -6.3 
Reported dissatisfaction or conflict with current job or employer 
Yes 100.0 90.0 10.0 45.0 
No 75.6 64.9 5.6 22.9 
Difference 24.4*** 25.1*** 4.4 22.1*** 
Reported problems related to housing and economic circumstances 
Yes 98.2 87.5 8.0 39.3 
No 71.0 60.4 5.3 20.1 
Difference 27.2*** 27.1*** 2.7 19.2*** 

Source:  RETAIN service use data. 
*/**/*** Difference is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
GED = General education degree; n.a. = not applicable; RTW = return to work; s = cell suppressed because it represents (or enables 
logical inference of the value of a cell that represents) fewer than three people; SSDI = Social Security Disability Insurance; SSI = 
Supplemental Security Income.  
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B. Impact analysis results 
1. Results from the impact analysis  

Exhibit G.3. VT RETAIN: One-year impacts on enrollee outcomes (percentage unless otherwise noted) 

Outcome measure 
Control 

group mean Impact p-value 
Standard 

error Effect size 
Treatment 
group N 

Control 
group N 

Primary outcomes (one-tailed test) 

Employed in the fourth quarter after enrollment 65.1 -3.8 0.87 3.3 -0.099 436 331 
Earnings in Quarters 1–4 after enrollment ($) 28,207 -2,328 0.94 1,484 -0.080 436 331 
Applied for SSDI or SSI  10.8 -1.2 0.30 2.2 -0.078 436 331 
Labor force attachment and employment (two-tailed test) 

Employment and earnings in the four quarters after enrollment 

Ever employed in         
Quarter 1 67.0 0.5 0.86 2.8 0.013 436 331 
Quarter 2 68.7 -4.9 0.14 3.3 -0.132 436 331 
Quarter 3 64.7 -0.1 0.97 3.5 -0.003 436 331 
Quarter 4 65.1 -3.8 0.26 3.3 -0.099 436 331 
Quarters 1–4  77.5 0.2 0.95 3.4 0.007 436 331 

Earnings in quarters after enrollment        
Quarter 1 ($) 6,939 -699* 0.07 383 -0.093 436 331 
Quarter 2 ($) 7,139 -597 0.20 461 -0.076 436 331 
Quarter 3 ($) 7,126 -563 0.20 436 -0.072 436 331 
Quarter 4 ($) 7,003 -469 0.28 434 -0.058 436 331 
Quarters 1–4 28,207 -2,328 0.12 1,484 -0.080 436 331 

Earned above SGA in quarters after enrollment         
Quarter 1 50.1 -2.8 0.37 3.1 -0.067 436 331 
Quarter 2 50.0 -3.4 0.33 3.5 -0.083 436 331 
Quarter 3 50.4 -3.8 0.26 3.3 -0.092 436 331 
Quarter 4 48.8 -3.3 0.30 3.2 -0.081 436 331 
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Outcome measure 
Control 

group mean Impact p-value 
Standard 

error Effect size 
Treatment 
group N 

Control 
group N 

Employment at the time of the survey 

Connected to an employer (currently working on or leave) 77.6 -1.6 0.65 3.6 -0.056 343 269 
Working 74.2 -3.3 0.40 3.9 -0.101 343 269 
Connected to an employer or looking for work  90.9 -2.7 0.17 1.9 -0.176 343 269 
Working or engaged in occasional activities or side jobs 80.3 -4.5 0.24 3.8 -0.160 343 269 
Participated in any job-related training 7.2 2.5 0.20 2.0 0.199 320 244 
Average weekly pay ($) 684 -72 0.22 58 -0.113 343 269 
Usual hours worked per week 24.2 -2.3 0.15 1.6 -0.131 343 269 
Tenured at job for at least one year 43.2 2.0 0.62 4.1 0.050 343 269 
Working for an employer that offers health insurance 46.6 -5.6 0.17 4.0 -0.137 343 269 
Working for an employer that offers paid leave 53.6 -6.8 0.12 4.3 -0.165 343 269 
SSA program participation in the 12 months after enrollment (two-tailed test) 

Applied for SSDI or SSI  10.8 -1.2 0.60 2.2 -0.078 436 331 
Received SSI or SSDI 10.1 0.7 0.70 1.9 0.048 436 331 
SSA payment amount (SSI or SSDI; $) 1,642 -48 0.89 342 -0.009 436 331 
Applied for SSDI  10.0 -1.2 0.57 2.2 -0.089 436 331 
Received SSDI benefit  9.6 1.0 0.60 1.8 0.064 436 331 
SSDI benefit amount ($) 1,600 -31 0.93 337 -0.006 436 331 
Applied for SSI  5.4 -1.2 0.41 1.5 -0.165 436 331 
Received SSI payment  1.1 -0.4 0.53 0.6 -0.269 436 331 
SSI payment amount ($) 42 -18 0.59 32 -0.041 436 331 
Household economic well-being in the month before the survey (two-tailed test) 

Household income ($) 4,769 -60 0.85 316 -0.015 330 256 
Household earnings ($) 4,056 -152 0.61 298 -0.043 336 264 
Receipt of public assistance benefits 19.1 5.1 0.20 4.0 0.183 342 268 
UI benefit amount ($)  31 -25 0.13 17 -0.162 342 267 
SNAP benefit amount ($) 52 29* 0.06 15 0.161 342 268 
Government housing assistance amount ($) 39 35* 0.09 20 0.143 342 268 
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Outcome measure 
Control 

group mean Impact p-value 
Standard 

error Effect size 
Treatment 
group N 

Control 
group N 

Receipt of workers’ compensation benefits  3.1 -0.7 0.65 1.4 -0.150 341 267 
Workers’ compensation amount ($) 56 7 0.85 39 0.017 341 267 
Receipt of private short- or long-term disability payments  3.4 3.1* 0.09 1.8 0.415 342 268 
Private disability benefit amount ($) 67 37 0.34 39 0.081 342 268 
Health at the time of the survey (two-tailed test) 

Self-reported health is at least fair 92.7 -2.8 0.22 2.3 -0.217 339 267 
Self-reported health is good or better 53.8 1.4 0.75 4.5 0.034 339 267 
Self-reported health is very good or excellent 13.0 7.6** 0.02 3.2 0.335 339 267 
Covered by health insurance  95.4 2.1 0.19 1.6 0.389 339 267 
During past two months, pain interfered with work most or all the 
time 

41.0 3.8 0.35 4.0 0.094 340 266 

Number of poor physical health days in past month 12.1 0.4 0.65 0.9 0.037 340 265 
Number of poor mental health days in past month 14.7 0.3 0.66 0.8 0.032 339 266 
Pain score (range: 0 to 10) 4.1 0.1 0.58 0.2 0.045 338 264 
Prescribed opioid pain relievers  5.7 3.6* 0.05 1.8 0.317 339 265 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records 
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of VT RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for VT 
RETAIN was 73.9 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for primary outcomes is based on a 
one-tailed t-test and the p-value for other outcomes is based on a two-tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
^/^^/^^^ Impact estimate is significantly greater (in the case of employment and earnings) or less (in the case of applications for SSI or SSDI) than zero (p-value is less than .10/.05/.01) 
using a one-tailed t-test.  
N= sample size; SGA= substantial gainful activity; SNAP= Supplemental Nutrition Assistance Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; 
UI= Unemployment Insurance 
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2. Results from the subgroup analysis 
Exhibit G.4. VT RETAIN: One-year impacts on enrollee outcomes, by age (percentage unless otherwise noted) 

Outcome measure 

Younger than 50 50 and older p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth quarter 
after enrollment 

63.5 -0.3 0.93 306 217 67.5 -10.1* 0.08 130 114 0.13 

Earnings in the four quarters 
after enrollment ($) 

28,420 -2,208 0.20 306 217 27,796 -2,695 0.23 130 114 0.85 

Applied for SSI or SSDI during 
the 12 months after enrollment 

10.8 -0.4 0.86 306 217 10.6 -2.6 0.56 130 114 0.66 

Other outcomes 

Connected to an employer at 
the time of survey 

75.1 2.8 0.51 231 166 81.0 -8.6* 0.10 112 103 0.05†† 

Working at the time of survey 74.4 -2.2 0.65 231 166 72.7 -3.8 0.49 112 103 0.82 
Average weekly pay ($) at the 
time of survey 

751 -116* 0.06 231 166 580 10 0.91 112 103 0.15 

Usual hours worked per week at 
the time of survey 

25.1 -2.8 0.11 231 166 22.4 -1.1 0.61 112 103 0.46 

SSA payment amount (SSI or 
SSDI; $) in the 12 months after 
enrollment 

845 -327 0.35 306 217 3,491 342 0.76 130 114 0.58 

Household income in past 
month ($) 

4,667 17 0.96 224 159 5,025 -334 0.62 106 97 0.65 

Receipt of public assistance 
benefits in past month 

22.8 2.0 0.67 231 165 12.8 10.3* 0.05 111 103 0.17 

Number of poor physical health 
days in past month 

12.0 -0.3 0.75 229 163 12.5 1.5 0.27 111 102 0.23 

Number of poor mental health 
days in past month 

15.6 -0.4 0.68 229 163 12.9 1.8 0.27 110 103 0.27 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records. 
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Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 
counterfactual) and the regression-adjusted estimates of VT RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for VT 
RETAIN was 73.9 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit G.5. VT RETAIN: One-year impacts on enrollee outcomes, by sex (percentage unless otherwise noted) 

Outcome measure 

Female Male p-value 
for 

subgroup 
difference 

Control 
mean Impact 

p-
value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact 

p-
value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth quarter after 
enrollment 

68.2 -5.5 0.15 263 229 59.3 -0.5 0.94 173 102 0.52 

Earnings in the four quarters after 
enrollment ($) 

28,657 -3,170* 0.05 263 229 27,199 -724 0.80 173 102 0.45 

Applied for SSI or SSDI during the 12 
months after enrollment 

11.6 -3.1 0.28 263 229 9.0 2.4 0.50 173 102 0.24 

Other outcomes 

Connected to an employer at the time 
of survey 

77.6 0.1 0.97 207 194 78.1 -5.4 0.42 136 75 0.52 

Working at the time of survey 74.6 -1.1 0.82 207 194 74.1 -7.9 0.25 136 75 0.45 
Average weekly pay ($) at the time of 
survey 

663 -52 0.49 207 194 754 -123 0.18 136 75 0.56 

Usual hours worked per week at the 
time of survey 

23.7 -2.0 0.30 207 194 25.3 -3.1 0.23 136 75 0.73 

SSA payment amount (SSI or SSDI; $) in 
the 12 months after enrollment 

1,763 -362 0.42 263 229 1,351 548 0.36 173 102 0.25 

Household income in past month ($) 4,801 -94 0.83 201 186 4,694 12 0.98 129 70 0.87 
Receipt of public assistance benefits in 
past month 

20.3 3.0 0.52 207 193 16.1 9.6 0.13 135 75 0.37 

Number of poor physical health days in 
past month 

13.3 -0.3 0.81 206 191 9.6 1.8 0.27 134 74 0.30 

Number of poor mental health days in 
past month 

14.9 0.3 0.74 206 192 14.2 0.4 0.79 133 74 0.94 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of VT RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for VT 
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RETAIN was 73.9 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income.
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Exhibit G.6. VT RETAIN: One-year impacts on enrollee outcomes, by education (percentage unless otherwise noted) 

Outcome measure 

No postsecondary education Any postsecondary education p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

65.8 -9.0 0.12 162 125 64.7 -0.7 0.86 274 206 0.25 

Earnings in the four quarters 
after enrollment ($) 

27,286 -4,680*** 0.01 162 125 28,773 -964 0.66 274 206 0.19 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

12.4 -0.6 0.86 162 125 9.9 -1.5 0.62 274 206 0.85 

Other outcomes 

Connected to an employer at 
the time of survey 

75.9 -6.3 0.32 107 86 78.4 0.5 0.91 236 183 0.36 

Working at the time of 
survey 

74.7 -9.0 0.20 107 86 73.9 -0.6 0.89 236 183 0.33 

Average weekly pay ($) at 
the time of survey 

639 -102 0.15 107 86 716 -65 0.38 236 183 0.69 

Usual hours worked per 
week at the time of survey 

24.0 -4.0 0.10 107 86 24.3 -1.6 0.39 236 183 0.42 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

1,512 72 0.88 162 125 1,723 -124 0.80 274 206 0.78 

Household income in past 
month ($) 

4,138 -103 0.80 100 80 5,079 -79 0.84 230 176 0.96 

Receipt of public assistance 
benefits in past month 

27.5 12.7* 0.08 107 86 14.9 1.9 0.62 235 182 0.15 

Number of poor physical 
health days in past month 

12.3 0.5 0.77 107 84 12.0 0.4 0.71 233 181 0.94 

Number of poor mental 
health days in past month 

15.2 1.7 0.30 107 85 14.4 -0.3 0.77 232 181 0.31 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of VT RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for VT 
RETAIN was 73.9 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero at the .10/.05/.01 level (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 



Appendix G Vermont RETAIN: Participation, Impact, and Benefit-Cost Analysis Results 

Mathematica® Inc. G.15 

Exhibit G.7. VT RETAIN: One-year impacts on enrollee outcomes, by primary diagnosis (percentage unless otherwise noted) 

Outcome measure 

Musculoskeletal Non-musculoskeletal p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

65.8 -7.4 0.21 134 105 64.7 -2.0 0.62 302 226 0.43 

Earnings in the four quarters 
after enrollment ($) 

29,365 -6,038** 0.03 134 105 27,548 -445 0.80 302 226 0.08† 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

7.5 2.2 0.53 134 105 12.5 -3.0 0.27 302 226 0.23 

Other outcomes 

Connected to an employer at 
the time of survey 

79.3 -7.6 0.18 111 94 76.4 1.7 0.71 232 175 0.18 

Working at the time of 
survey 

74.1 -6.2 0.31 111 94 73.9 -1.5 0.75 232 175 0.53 

Average weekly pay ($) at 
the time of survey 

752 -114 0.22 111 94 658 -52 0.41 232 175 0.53 

Usual hours worked per 
week at the time of survey 

23.6 -1.5 0.57 111 94 24.5 -2.7 0.13 232 175 0.67 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

1,097 283 0.67 134 105 1,890 -197 0.61 302 226 0.54 

Household income in past 
month ($) 

5,269 -658 0.32 108 88 4,510 251 0.47 222 168 0.23 

Receipt of public assistance 
benefits in past month 

22.0 9.3 0.12 111 94 17.8 3.1 0.52 231 174 0.40 

Number of poor physical 
health days in past month 

13.6 -0.3 0.84 111 93 11.5 0.5 0.64 229 172 0.65 

Number of poor mental 
health days in past month 

12.7 1.3 0.39 110 94 15.6 0.0 0.98 229 172 0.48 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of VT RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for VT 
RETAIN was 73.9 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 



Appendix G Vermont RETAIN: Participation, Impact, and Benefit-Cost Analysis Results 

Mathematica® Inc. G.17 

Exhibit G.8. VT RETAIN: One-year impacts on enrollee outcomes, by time since last worked (percentage unless otherwise noted) 

Outcome measure 

Last worked one week or less before enrollment Last worked more than one week before enrollment p-value 
for 

subgroup 
difference 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Control 
mean Impact p-value 

Treatment 
group N 

Control 
group N 

Primary outcomes 

Employed in the fourth 
quarter after enrollment 

66.8 -1.6 0.70 270 211 61.8 -6.5 0.23 166 120 0.45 

Earnings in the four quarters 
after enrollment ($) 

28,292 -432 0.80 270 211 27,713 -4,807** 0.03 166 120 0.10† 

Applied for SSI or SSDI 
during the 12 months after 
enrollment 

8.1 -0.2 0.95 270 211 15.8 -3.4 0.45 166 120 0.52 

Other outcomes 

Connected to an employer at 
the time of survey 

82.8 0.5 0.90 214 177 68.3 -4.9 0.47 129 92 0.48 

Working at the time of 
survey 

81.6 -2.6 0.58 214 177 60.9 -4.0 0.54 129 92 0.85 

Average weekly pay ($) at 
the time of survey 

719 -47 0.53 214 177 631 -104 0.14 129 92 0.54 

Usual hours worked per 
week at the time of survey 

26.6 -1.8 0.34 214 177 19.4 -2.3 0.29 129 92 0.85 

SSA payment amount (SSI or 
SSDI; $) in the 12 months 
after enrollment 

1,328 -163 0.72 270 211 2,230 34 0.96 166 120 0.84 

Household income in past 
month ($) 

5,027 -150 0.73 205 170 4,311 93 0.81 125 86 0.66 

Receipt of public assistance 
benefits in past month 

19.8 4.3 0.32 213 176 17.2 7.7 0.28 129 92 0.67 

Number of poor physical 
health days in past month 

12.7 -0.2 0.82 212 175 11.1 1.5 0.29 128 90 0.30 

Number of poor mental 
health days in past month 

15.3 -0.4 0.73 212 176 13.5 1.5 0.27 127 90 0.30 
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Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records.  
Note: Outcome measures reflect enrollees’ outcomes in the year after enrollment. This table shows the regression-adjusted means for the control group (the estimate of the 

counterfactual) and the regression-adjusted estimates of VT RETAIN’s impacts. To calculate the adjusted mean for the treatment group, add the impact estimate and the 
adjusted mean for the control group. The sample size varies by outcomes because of survey item nonresponse. The response rate for the one-year follow-up survey for VT 
RETAIN was 73.9 percent. For outcomes measured using survey data, we weighted the statistics to adjust for nonresponse. The p-value for all outcomes is based on a two-
tailed t-test. 

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
†/††/††† Impact estimates for subgroups are significantly different from each other (p-value is less than .10/.05/.01) using an adjusted Wald test. 
N= sample size; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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3. Results from sensitivity tests 
Exhibit G.9. VT RETAIN: One-year impacts on enrollee outcomes, by estimation approach (percentage unless otherwise noted) 

Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Primary outcomes 

Employed in the fourth quarter after enrollment -3.8 n.a. -2.4 -3.8 n.a. 
Earnings in Quarters 1–4 after enrollment -2,328 n.a. -1,700 -2,390 n.a. 
Applied for SSDI or SSI  -1.2 n.a. -1.2 -1.3 n.a. 
Labor force attachment and employment 

Employment and earnings in the four quarters after enrollment 

Ever employed in       
Quarter 1 0.5 n.a. 1.4 0.2 n.a. 
Quarter 2 -4.9 n.a. -4.1 -4.9 n.a. 
Quarter 3 -0.1 n.a. 0.0 -1.0 n.a. 
Quarters 1–4 0.2 n.a. 0.4 -0.1 n.a. 

Earnings in quarters after enrollment      
Quarter 1 ($) -699* n.a. -498 -700 n.a. 
Quarter 2 ($) -597 n.a. -474 -625 n.a. 
Quarter 3 ($) -563 n.a. -396 -540 n.a. 
Quarter 4 ($) -469 n.a. -332 -525 n.a. 

Earned above SGA in quarters after enrollment       
Quarter 1 -2.8 n.a. -2.4 -3.8 n.a. 
Quarter 2 -3.4 n.a. -2.5 -3.7 n.a. 
Quarter 3 -3.8 n.a. -2.8 -3.8 n.a. 
Quarter 4 -3.3 n.a. -3.0 -4.2 n.a. 

Employment at the time of the survey 

Connected to an employer (currently working on or leave) -1.6 -2.2 -2.9 -2.2 n.a. 
Working -3.3 -3.9 -4.2 -3.9 n.a. 
Connected to an employer or looking for work  -2.7 -2.7 -2.0 -1.6 -2.7 
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Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Working or engaged in occasional activities or side jobs -4.5 -4.9 -4.3 -4.6 n.a. 
Participated in job-related training 2.5 2.5 3.4 3.1 n.a. 
Average weekly pay ($) -72 -75 -79 -84 -65 
Usual hours worked per week -2.3 -2.4 -2.3 -2.3 -2.3 
Tenured at job for at least one year 2.0 1.8 -1.2 -1.5 2.0 
Working for an employer that offers health insurance -5.6 -5.9 -7.3* -6.9* -5.9 
Working for an employer that offers paid leave -6.8 -7.3* -8.2* -7.7* -6.7 
SSA program participation 

SSDI or SSI program participation in the 12 months after enrollment 

Received SSI or SSDI 0.7 n.a. -0.6 -0.9 n.a. 
SSA payment amount (SSI or SSDI; $) -48 n.a. -310 -343 n.a. 
Applied for SSDI  -1.2 n.a. -1.3 -1.3 n.a. 
Received SSDI benefit  1.0 n.a. -0.2 -0.5 n.a. 
SSDI benefit amount ($)  -31 n.a. -284 -315 n.a. 
Applied for SSI  -1.2 n.a. -0.8 -0.9 n.a. 
Received SSI payment  -0.4 n.a. -0.5 -0.5 n.a. 
SSI payment amount ($)  -18 n.a. -26 -28 n.a. 
Economic well-being in the month before the survey 

Household income ($) -60 -69 -356 -385 n.a. 
Household earnings ($)  -152 -163 -271 -358 n.a. 
Receipt of public assistance benefits 5.1 5.3 5.8 5.9 n.a. 
Household UI benefit amount ($) -25 -21 -19 -21 -18 
SNAP benefit amount ($) 29* 29* 31* 31* 28* 
Government housing assistance amount ($) 35* 35* 34 34 35* 
Receipt of workers’ compensation benefits -0.7 -0.7 -0.4 -0.5 n.a. 
Household workers’ compensation amount 7 6 8 7 7 
Receipt of short- or long-term disability payments 3.1* 3.2* 3.0 3.1* n.a. 
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Outcome measure Main model 

No weighting 
for 

nonresponse 
No covariate 
adjustment 

Adjustment for 
strata only No imputation 

Household private disability benefit amount ($) 37 38 32 36 37 
Health at the time of the survey 

Self-reported health is at least fair -2.8 -2.9 -2.6 -2.2 n.a. 
Self-reported health is good or better 1.4 1.5 1.5 2.8 n.a. 
Self-reported health is very good or excellent 7.6** 8.0** 7.2** 8.0*** n.a. 
Covered by health insurance  2.1 1.9 1.0 1.1 n.a. 
During past two months, pain interfered with work most or all the time 3.8 3.4 2.1 1.5 n.a. 
Number of poor physical health days in past month 0.4 0.4 -0.6 -0.6 n.a. 
Number of poor mental health days in past month 0.3 0.3 0.8 0.3 n.a. 
Pain score (range: 0 to 10) 0.1 0.1 0.0 -0.1 n.a. 
Prescribed opioid pain relievers  3.6* 3.5* 1.5 2.0 n.a. 

Source: RETAIN enrollment data; one-year follow-up survey; SSA data; state UI wage records. 
Note: This table shows the impact estimates of VT RETAIN, using different modeling approaches. In the main model, we used covariate adjustment and weighted statistics to adjust 

for survey nonresponse; we also used multiple imputation when an outcome had a missing value conditional on the value of another variable. In the model with “No 
weighting for nonresponse,” we followed the main model but did not apply weights for nonresponse. In the model with “No covariate adjustment,” we followed the main 
model but did not include covariates. In the model with “Adjustment for strata only,” we followed the main model but only adjusted for the characteristics based on which we 
stratified random assignment. In the model with “No multiple imputation,” we followed the main model while excluding cases with outcomes that had a missing value 
conditional on the value of another variable. This resulted in our dropping between 0.0 percent to 3.2 percent of observations for these outcomes.  

*/**/*** Impact estimate is significantly different from zero (p-value is less than .10/.05/.01) using a two-tailed t-test. 
n.a. = not applicable; SGA= substantial gainful activity; SNAP= Supplemental Nutrition Assistance Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security 
Income; UI= Unemployment Insurance. 

  



Appendix G Vermont RETAIN: Participation, Impact, and Benefit-Cost Analysis Results 

Mathematica® Inc. G.22 

4. Results from supplementary Bayesian analysis 
Exhibit G.10. VT RETAIN: Bayesian interpretation of impacts on primary outcomes 

Outcome 
Control 

group mean 

Impact: posterior 
mean 

(standard deviation) 

Impact: 
90 percent credible 

interval 

Probability of 
favorable impacta 

(%) 

Probability of large 
favorable impactb 

(%) 

Probability of large 
unfavorable impactb 

(%) 
Earnings in quarters 1–4 
after enrollment ($) 

28,207 -856 (1,130) (-2,855, 813) 23 10 59 

Employed in the fourth 
quarter after enrollment (%) 

77.5 0.3 (1.4) (-1.9, 2.5) 60 2 2 

Applied for SSDI or SSI (%) 10.8 -0.3 (0.8) (-1.7, 1.0) 65 37 15 
Source: RETAIN enrollment data; state UI wage records; SSA data.  
Note: This table shows the regression-adjusted means for the control group from the main analysis (the estimate of the counterfactual) and the regression-adjusted Bayesian 

estimates of RETAIN’s impacts. Namely, for Bayesian impact estimates, we present the posterior mean (the point estimate), the standard deviation (the variability around that 
point estimate), which is also presented as a 90 percent credible interval (corresponding to the 5th and 95th percentiles of the posterior distribution). There is a 90 percent 
probability that the true impact lies within this credible interval, given the data and prior assumptions.   

a A favorable impact corresponds to a positive impact for earnings or employment and a negative impact for applications for SSDI or SSI.  
b As a threshold for a “large” impact, we used $500 for earnings (approximately the impacts many RETAIN programs need to break even within 20 years, see Section V.D.). For 
employment, we used 3 percentage points, and for earnings, we used 0.5 percentage points, which both constitute approximately 5 percent of the control group’s mean outcome.  
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Exhibit G.11. VT RETAIN: Sensitivity of Bayesian estimates of the probability of favorable 
impacts to different prior assumptions (percentage) 

Outcome measure 
Main Bayesian 

model 

Halved 
importance of 

priors 
Probability of an increase in earnings in quarters 1–4 after enrollment 23 18 
Probability of an increase in employment in the fourth quarter after 
enrollment 

60 59 

Probability of a decrease in applications for SSDI or SSI  65 68 
Source: RETAIN enrollment data; state UI wage records; SSA data. 
Note: A favorable impact corresponds to a positive impact for earnings or employment and a negative impact for applications for 

SSDI or SSI. The sensitivity test halved the importance of literature-derived prior information.  
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C. Benefit-cost analysis results 
1. Results from benefit-cost analysis 

Exhibit G.12. VT RETAIN: Benefits and costs in the year after enrollment per treatment enrollee, 
by accounting perspective 

Benefits and costs 

Treatment 
enrollees  

(A) 

Federal 
government  

(B) 

 State 
government  

(C) 

All key 
perspectives  
(A + B + C) 

Benefit-cost summary measures 

Net benefits (benefits minus costs) -$1,934 -$17,450 $163 -$19,221 
Benefit-cost ratioa n.a. -0.09 n.a. -0.20 
Program costs 

Personnel and labor costs 
Wages 

 
-$8,842 

 
-$8,842 

Fringe benefits 
 

-$2,374 
 

-$2,374 
Payments for providing services 

Enrollee stipendsb $0 $0 
 

$0 
Payments for subcontractors for amounts less 
than 10 percent of expendituresc 

 
$0 

 
$0 

Incentive payments for providers 
 

-$56 
 

-$56 
Outreach costs 

 
-$1,001 

 
-$1,001 

Other direct costs 
 

-$326 
 

-$326 
Administrative and overhead costs 

 
-$3,413 

 
-$3,413 

RETAIN program costs not invoiced to DOL 
 

$0 
 

$0 
Total program costs $0 -$16,013 $0 -$16,013 
Indirect costs and benefits 

Earnings -$2,328   -$2,328 
Fringe benefits -$1,056   -$1,056 
Income and sales taxesd  $543 -$426 -$117 $0 
Payroll taxes – OASDI $144 -$289  -$144 
Payroll taxes – Medicare $34 -$68  -$34 
Work- and childcare-related costs $111   $111 
SSDI benefits -$31 $31  $0 
SSDI administrative costs  $0  $0 
SSDI application costs  $9  $9 
SSI benefits -$18 $18  $0 
SSI administrative costs  $0  $0 
SSI application costs  $17  $17 
Medicaid benefits -$62 $40 $21 $0 
Household short- or long-term private disability 
payments 

$240   $240 

Household UI benefits -$302  $302 $0 
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Benefits and costs 

Treatment 
enrollees  

(A) 

Federal 
government  

(B) 

 State 
government  

(C) 

All key 
perspectives  
(A + B + C) 

Household UI administrative costs  $37  $37 
Household workers’ compensation benefits $23  -$23 $0 
Household SNAP benefits $347 -$347  $0 
Household SNAP administrative costs  -$3 -$21 -$24 
Household public housing assistance $421 -$421  $0 
Household public housing assistance 
administrative costs 

 -$36  -$36 

Total indirect costs and benefits -$1,934 -$1,437 $163 -$3,208 
Source: See Exhibit B.3 for details on the sources and imputation methods for each benefit or cost component. 
Note: Benefits and costs that are not relevant to a perspective are indicated by a blank cell. To construct each component of the 

benefit-cost analysis, we used the estimated impacts on key outcomes (regardless of whether they were statistically 
significant), or imputation methods that combined the impact estimates with data from enrollee surveys and external 
sources. To construct program costs, we used data from the RETAIN grantee cost form and staff interviews. All benefits and 
costs are in dollars per enrollee. 

a Calculated for all key stakeholders as total indirect costs and benefits divided by total program costs. 
b Enrollee stipends included supportive services such as rent, transportation, or utility payments. We excluded incentive payments 
from these costs because they reflect evaluation-related expenses.  
c Larger amounts are reflected in other categories. 
d Income taxes include federal and state income taxes. 
DOL = U.S. Department of Labor; OASDI = Old-Age, Survivors, and Disability Insurance; SNAP = Supplemental Nutrition Assistance 
Program; SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income; UI = unemployment insurance. 
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2. Results from sensitivity tests  

Exhibit G.13. VT RETAIN: Sensitivity of net benefits to sampling variability and different 
assumptions 

Assumption 

Net benefits 

RETAIN enrollees 
(A) 

Federal 
government 

(B) 

State 
government 

(C) 

All key 
perspectives 
(A + B + C) 

Sensitivity to sampling variability for earnings impact 

Main benefit-cost analysis model -$1,934 -$17,450 $163 -$19,221 
Lower bound of 95% confidence 
interval 

-$5,160 -$18,439 $16 -$23,583 

Upper bound of 95% confidence 
interval 

$1,291 -$16,461 $311 -$14,858 

Sensitivity to assumptions 

Excluding fringe benefits -$878 -$17,450 $163 -$18,165 
Excluding SSI and SSDI 
application costs 

-$1,934 -$17,476 $163 -$19,246 

Using fixed work- and childcare-
related expenses 

-$2,048 -$17,450 $163 -$19,334 

Used only statistically significant 
estimates in the calculationa 

$0 -$16,013 $0 -$16,013 

Source:  See Exhibit B.3 for details on the sources and imputation methods for each benefit or cost component. 
Note:  The inputs for the benefit-cost analysis are based on (1) program costs drawn from Federal Financial Reports, the RETAIN 

grantee cost form, and staff interviews, (2) the estimated impacts on key outcomes (regardless of whether they were 
statistically significant), or (3) imputation methods that combined the impact estimates with data from external sources. The 
net benefits shown in each cell represent the net benefits (benefits minus costs) in the year after enrollment, calculated 
using the specified assumption, by accounting perspective. Net benefits are in 2024 dollars per enrollee. 

a This analysis assigns a value of zero to impact estimates that were not significant at the 0.10 level. The main analysis and all other 
sensitivity tests include impact estimates regardless of whether they were statistically significant.  
SSDI = Social Security Disability Insurance; SSI = Supplemental Security Income. 
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3. Results from forecasting and cost neutrality analyses 

Exhibit G.14. VT RETAIN: Impacts on annual earnings needed for cost neutrality at five, 10, and 
20 years after enrollment, from all key accounting perspectives 
Time frame to cost neutrality Annual earnings impact needed for cost neutrality 
Five years after enrollment $2,368 
10 years after enrollment $1,328 
20 years after enrollment $841 

Note:  The inputs for the cost neutrality analysis are based on (1) program costs drawn from the RETAIN grantee cost form and 
staff interviews, (2) the estimated impacts on key outcomes (regardless of whether they were statistically significant), or (3) 
imputation methods that combined the impact estimates with data from external sources. We calculate the annual impact 
on earnings that would be needed in each future year to make the program cost neutral within the time frames indicated. 
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		3						Guideline 1.3 Create content that can be presented in different ways		Lbl - Valid Parent		Passed		All Lbl elements passed.		

		4						Guideline 1.3 Create content that can be presented in different ways		LBody - Valid Parent		Passed		All LBody elements passed.		

		5						Guideline 1.3 Create content that can be presented in different ways		Link Annotations		Passed		All tagged Link annotations are tagged in Link tags.		

		6						Guideline 1.3 Create content that can be presented in different ways		Links		Passed		All Link tags contain at least one Link annotation.		

		7						Guideline 1.3 Create content that can be presented in different ways		List Item		Passed		All List Items passed.		

		8						Guideline 1.3 Create content that can be presented in different ways		List		Passed		All List elements passed.		

		9						Guideline 1.3 Create content that can be presented in different ways		Table Cells		Passed		All Table Data Cells and Header Cells passed		

		10						Guideline 1.3 Create content that can be presented in different ways		Table Rows		Passed		All Table Rows passed.		

		11						Guideline 1.3 Create content that can be presented in different ways		Table		Passed		All Table elements passed.		

		12						Guideline 1.3 Create content that can be presented in different ways		Tagged Document		Passed		Tags have been added to this document.		

		13						Guideline 1.3 Create content that can be presented in different ways		Heading Levels		Passed		All Headings are nested correctly		

		14						Guideline 1.3 Create content that can be presented in different ways		ListNumbering		Passed		All List elements passed.		

		15						Guideline 1.3 Create content that can be presented in different ways		Header Cells		Passed		All table cells have headers associated with them.		

		16		15,16,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,84,85,92,93,96,97,98,99,100,101,102,103,104,105,106,107,108,109,111,112,113,114,119,120,121,123,124,125,126,127,128,130,132,134,136,137,138,139,140,141,142,143,147,148,149,150,151,152,153,154,155,157,159,161,163,164,165,166,167,168,169,170,173,174,175,176,177,178,179,181,183,185,187,189,190,191,192,193,194,195,196,197,201,202,203,204,205,206,207,208,209,211,213,215,217,218,219,220,221,222,223,224,225,229,230,231,232,233,234,235,237,239,241,243,245,246,247,248,249,250,251,252,253		Tags->0->65,Tags->0->70,Tags->0->102,Tags->0->110,Tags->0->118,Tags->0->126,Tags->0->134,Tags->0->147,Tags->0->156,Tags->0->164,Tags->0->172,Tags->0->180,Tags->0->188,Tags->0->196,Tags->0->204,Tags->0->212,Tags->0->220,Tags->0->227,Tags->0->280,Tags->0->335,Tags->0->359,Tags->0->367,Tags->0->379,Tags->0->382,Tags->0->400,Tags->0->417,Tags->0->423,Tags->0->431,Tags->0->439,Tags->0->446,Tags->0->453,Tags->0->460,Tags->0->467,Tags->0->475,Tags->0->482,Tags->0->488,Tags->0->494,Tags->0->504,Tags->0->511,Tags->0->518,Tags->0->524,Tags->0->531,Tags->0->539,Tags->0->546,Tags->0->553,Tags->0->560,Tags->0->567,Tags->0->575,Tags->0->582,Tags->0->588,Tags->0->594,Tags->0->604,Tags->0->611,Tags->0->617,Tags->0->623,Tags->0->630,Tags->0->638,Tags->0->645,Tags->0->652,Tags->0->659,Tags->0->666,Tags->0->674,Tags->0->681,Tags->0->687,Tags->0->693,Tags->0->703,Tags->0->710,Tags->0->717,Tags->0->724,Tags->0->731,Tags->0->739,Tags->0->746,Tags->0->753,Tags->0->760,Tags->0->767,Tags->0->775,Tags->0->782,Tags->0->788,Tags->0->794,Tags->0->804,Tags->0->811,Tags->0->818,Tags->0->824,Tags->0->831,Tags->0->839,Tags->0->846,Tags->0->853,Tags->0->860,Tags->0->867,Tags->0->875,Tags->0->882,Tags->0->888,Tags->0->894,Tags->0->904,Tags->0->911		Guideline 1.3 Create content that can be presented in different ways		Summary attribute		Passed				Verification result set by user.

		17						Guideline 1.3 Create content that can be presented in different ways		Scope attribute		Passed		All TH elements define the Scope attribute.		

		18						Guideline 1.3 Create content that can be presented in different ways		Meaningful Sequence		Passed		No Untagged annotations were detected, and no elements have been untagged in this session.		

		19						Guideline 1.3 Create content that can be presented in different ways		Tabs Key		Passed		All pages that contain annotations have tabbing order set to follow the logical structure.		

		20						Guideline 1.3 Create content that can be presented in different ways		Orientation		Passed		Document is tagged and content can be rendered in any orientation.		

		21				Doc		Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Format, layout and color		Passed		Make sure that no information is conveyed by contrast, color, format or layout, or some combination thereof while the content is not tagged to reflect all meaning conveyed by the use of contrast, color, format or layout, or some combination thereof.		Verification result set by user.

		22				Doc		Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Minimum Contrast		Passed		Please ensure that the visual presentation of text and images of text has a contrast ratio of at least 4.5:1, except for Large text and images of large-scale text where it should have a contrast ratio of at least 3:1, or incidental content or logos

		Verification result set by user.

		23						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Reflow		Passed		Document is tagged and content can be rendered in any device size.		

		24						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Text Spacing		Passed		Document is tagged and content can be rendered by user agents supporting tagged PDFs in any text spacing.		

		25		1,18,140,141,167,168,194,195,222,223,245,251,260		Tags->0->0->0,Tags->0->1->0,Tags->0->2->0,Tags->0->76->0,Tags->0->494->1->0->0->0,Tags->0->494->1->0->1->0,Tags->0->494->31->0->0->0,Tags->0->494->31->0->1->0,Tags->0->494->31->0->1->2,Tags->0->494->31->1->0->0,Tags->0->494->31->1->1->0,Tags->0->494->31->2->0->0,Tags->0->494->31->3->0->0,Tags->0->494->31->4->0->0,Tags->0->494->31->4->1->0,Tags->0->594->1->0->0->0,Tags->0->594->1->0->1->0,Tags->0->594->21->0->0->0,Tags->0->594->21->0->1->0,Tags->0->594->21->1->0->0,Tags->0->594->21->1->1->0,Tags->0->594->21->2->0->0,Tags->0->594->21->2->1->0,Tags->0->594->21->3->0->0,Tags->0->594->21->4->0->0,Tags->0->594->21->4->1->0,Tags->0->693->1->0->0->0,Tags->0->693->1->0->1->0,Tags->0->693->33->0->0->0,Tags->0->693->33->0->1->0,Tags->0->693->33->1->0->0,Tags->0->693->33->2->0->0,Tags->0->693->33->2->1->0,Tags->0->693->33->3->0->0,Tags->0->693->33->4->0->0,Tags->0->693->33->4->1->0,Tags->0->794->1->0->0->0,Tags->0->794->1->0->1->0,Tags->0->794->33->0->0->0,Tags->0->794->33->0->1->0,Tags->0->794->33->1->0->0,Tags->0->794->33->2->0->0,Tags->0->794->33->2->1->0,Tags->0->794->33->3->0->0,Tags->0->794->33->4->0->0,Tags->0->794->33->4->1->0,Tags->0->875->0->5->0,Tags->0->894->33->1->0->0,Tags->0->894->33->2->0->0,Tags->0->894->33->2->1->0,Tags->0->894->33->3->0->0,Tags->0->894->33->4->0->0,Tags->0->894->33->4->1->0,Tags->0->980->0		Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Non-Text Contrast		Passed		Please verify that all graphical elements need to have a contrast ratio of at least 3:1 against adjacent colors.		Verification result set by user.

		26						Guideline 2.1 Make all functionality operable via a keyboard interface		Server-side image maps		Passed		No Server-side image maps were detected in this document (Links with IsMap set to true).		

		27						Guideline 2.4 Provide ways to help users navigate, find content, and determine where they are		Headings defined		Passed		Headings have been defined for this document.		

		28						Guideline 2.4 Provide ways to help users navigate, find content, and determine where they are		Outlines (Bookmarks)		Passed		Bookmarks are logical and consistent with Heading Levels.		

		29				MetaData		Guideline 2.4 Provide ways to help users navigate, find content, and determine where they are		Metadata - Title and Viewer Preferences		Passed		Please verify that a document title of The Retaining Employment and Talent After Injury/Illness Network (RETAIN) Demonstration: Evaluation Findings One Year After Enrollment - Technical Appendix is appropriate for this document.		Verification result set by user.

		30				MetaData		Guideline 3.1 Make text content readable and understandable.		Language specified		Passed		Please ensure that the specified language (EN-US) is appropriate for the document.		Verification result set by user.

		31				Pages->0		Guideline 3.2 Make Web pages appear and operate in predictable ways		Header/Footer pagination artifacts		Passed		Page 1 does not contain footer Artifacts.		Verification result set by user.

		32						Guideline 3.2 Make Web pages appear and operate in predictable ways		Change of context		Passed		No actions are triggered when any element receives focus		

		33						Guideline 1.1 Provide text alternatives for all non-text content		Alternative Representation for Formulas		Not Applicable		No Formula tags were detected in this document.		

		34						Guideline 1.1 Provide text alternatives for all non-text content		Alternative Representation for Forms		Not Applicable		No Form Fields were detected in this document.		

		35						Guideline 1.1 Provide text alternatives for all non-text content		Alternative Representation for Other Annotations		Not Applicable		No other annotations were detected in this document.		

		36						Guideline 1.2 Provide synchronized alternatives for multimedia.		Captions 		Not Applicable		No multimedia elements were detected in this document.		

		37						Guideline 1.3 Create content that can be presented in different ways		Form Annotations - Valid Tagging		Not Applicable		No Form Annotations were detected in this document.		

		38						Guideline 1.3 Create content that can be presented in different ways		Other Annotations - Valid Tagging		Not Applicable		No Annotations (other than Links and Widgets) were detected in this document.		

		39						Guideline 1.3 Create content that can be presented in different ways		RP, RT and RB - Valid Parent		Not Applicable		No RP, RB or RT elements were detected in this document.		

		40						Guideline 1.3 Create content that can be presented in different ways		Correct Structure - Ruby		Not Applicable		No Ruby elements were detected in this document.		

		41						Guideline 1.3 Create content that can be presented in different ways		THead, TBody and TFoot		Not Applicable		No THead, TFoot, or TBody elements were detected in this document.		

		42						Guideline 1.3 Create content that can be presented in different ways		Correct Structure - Warichu		Not Applicable		No Warichu elements were detected in this document.		

		43						Guideline 1.3 Create content that can be presented in different ways		Correct Structure - WT and WP		Not Applicable		No WP or WT elements were detected in the document		

		44						Guideline 1.3 Create content that can be presented in different ways		Article Threads		Not Applicable		No Article threads were detected in the document		

		45						Guideline 1.3 Create content that can be presented in different ways		Identify Input Purpose		Not Applicable		No Form Annotations were detected in this document.		

		46						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Images of text - OCR		Not Applicable		No raster-based images were detected in this document.		

		47						Guideline 1.4 Make it easier for users to see and hear content including separating foreground from background.		Content on Hover or Focus		Not Applicable		No actions found on hover or focus events.		

		48						Guideline 2.1 Make all functionality operable via a keyboard interface		Character Key Shortcuts		Not Applicable		No character key shortcuts detected in this document.		
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