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Abstract

This study evaluated the effectiveness of abstinence-contingent wage supplements in promoting
alcohol abstinence and employment in adults experiencing homelessness and alcohol use disorder.
A randomized clinical trial was conducted from 2019-2022. After a 1-month Induction period,
119 participants were randomly assigned to a Usual Care Control group (/7= 57) or an Abstinence-
Contingent Wage Supplement group (7= 62). Usual Care participants were offered counseling
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and referrals to employment and treatment programs. Abstinence-Contingent Wage Supplement
participants could earn stipends for working with an employment specialist and wage supplements
for working in a community job but had to maintain abstinence from alcohol as determined by
transdermal alcohol concentration monitoring devices to maximize pay. Abstinence-Contingent
Wage Supplement participants reported significantly higher rates of alcohol abstinence than Usual
Care participants during the 6-month intervention (82.8% vs. 60.2% of months, OR = 3.4, 95% CI
1.8t0 6.3, p<.001). Abstinence-Contingent Wage Supplement participants were also significantly
more likely to obtain employment (51.3% vs. 31.6% of months, OR = 2.6, 95% CI 1.5 to 4.4,
p<.001) and live out of poverty (38.2% vs. 16.7% of months, OR = 3.7, 95% CI 2.0 to

7.1, p<.001) than Usual Care participants. These findings suggest that Abstinence-Contingent
Wage Supplements can promote alcohol abstinence and employment in adults experiencing
homelessness and alcohol use disorder.

ClinicalTrials.gov Identifier: NCT03519009
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Introduction

Between 30% and 50% of adults experiencing homelessness have alcohol use disorder
(Fazel et al., 2008; Fischer and Breakey, 1991). Though housing-first interventions can be
costeffective, their effects on alcohol use have not been demonstrated (Larimer et al., 2009).
To address the related problems of addiction, unemployment, and poverty, our research team
has developed the Therapeutic Workplace, a contingency management intervention that uses
employment-based abstinence reinforcement (Silverman et al., 2019). Participants are hired
and paid to work in the Therapeutic Workplace but must maintain drug abstinence to receive
maximum pay.

One arrangement of the Therapeutic Workplace that may be particularly useful to adults
experiencing homelessness and alcohol use disorder is the Abstinence-Contingent Wage
Supplement model, which addresses substance use, unemployment and poverty. Holtyn et
al. (2020b) demonstrated its effectiveness in promoting opiate- and cocaine-abstinence and
employment. In that study, unemployed adults enrolled in treatment for opioid use disorder
received employment services plus abstinence-contingent wage supplements for 1 year.
Participants receiving the intervention could earn stipends for working with the employment
specialist and wage supplements for working in a community job but had to maintain
abstinence from opioids and cocaine to maintain maximum pay. Relative to control group
participants, participants who received abstinence-contingent wage supplements provided
more opiate- and cocaine-negative urine samples and were more likely to become employed.
Although the Therapeutic Workplace has been used to promote alcohol abstinence in

adults experiencing homelessness (Koffarnus et al., 2011), the abstinence-contingent wage
supplement model has not yet been examined for alcohol use disorder. The purpose of the
present study was to evaluate the effectiveness of abstinence-contingent wage supplements
in promoting alcohol abstinence and employment in adults experiencing alcohol use
disorder, unemployment, and homelessness.

Prev Med. Author manuscript; available in PMC 2024 November 01.
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Study Participants and Setting

Participants were recruited from treatment clinics and recovery houses serving adults with
alcohol use disorder, online job boards, and through compensated referrals by participants.
Participants were recruited from January 2019 through March 2020 and from October

2020 through May 2022. The pause in recruitment was due to restrictions related to the
COVID-19 pandemic. Most of the study was conducted remotely because of the COVID-19
pandemic (see Protocol Amendments) by research staff located in Baltimore, Maryland,
USA.

Participants were eligible for the study if they were 18-55 years old, met DSM-5 criteria for
alcohol use disorder, were experiencing homelessness, earned less than $200 in the past 30
days, and expressed interest in employment. Homelessness was defined as being in danger
of losing their current place of residence, living in a recovery house, or sleeping in any

of the following places in the previous 30 days: on the street, in a park, in an abandoned
house, in an automobile or van, in a vacant lot, in an alley, in a dumpster, or under a bridge.
Participants were excluded if they presented an imminent threat to harming themselves or
others; were pregnant or breastfeeding; were incarcerated, in a correctional halfway house,
or under constant monitoring; earned more than $200 in under-the-table income in the past
30 days; or had missing or impaired fingers and were unable to type. The protocol was
approved by the Johns Hopkins Medicine Institutional Review Board, and all participants
provided written informed consent at enrollment.

Study Design

This was a two-group randomized clinical trial. All participants completed a 1-month
Induction period and were then randomly assigned to an intervention or control group. After
random assignment, participants completed a 6-month Intervention period and completed
study assessments every month.

Transdermal Alcohol Concentration Monitoring—Alcohol use was monitored via
wearable biosensors designed to detect transdermal alcohol concentration (TAC). Due to
the onset of the COVID-19 pandemic, two different TAC monitoring devices were used:
Secure Continuous Remote Alcohol Monitor (SCRAM, Alcohol Monitoring Systems) and
BACtrack Skyn. The SCRAM device is a tamper-resistant ankle bracelet that provides
constant monitoring with readings every 30 min. Participants were required to wear it
continuously, and staff were alerted if the device was removed. Potential alcohol use events
were indicated using Alcohol Monitoring Systems standard criteria (Barnett et al., 2011)
requiring three or more consecutive TAC readings >0.02 g/dl (along with specific absorption
and elimination rate criteria). Research staff reviewed these potential events using visual
inspection of TAC readings to determine whether alcohol use occurred.

The BACtrack Skyn device is a small, wrist-worn sensor that connects via Bluetooth to a
smartphone application and remotely uploads data to a secure server. Early studies found
that BACtrack Skyn readings correlate with other measures of alcohol use, and participants
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reported high acceptability ratings, relative to other TAC monitors (Courtney et al., 2023;
Fairbairn and Kang, 2019; Wang et al., 2021). Because BACtrack Skyn could be removed by
participants, we asked participants to wear the device for at least 18 hours a day. Participants
were instructed not to take the device off for more than 1 hour at a time and to send a

picture of themselves wearing the device after putting it back on. Instances where TAC
levels exceeded 15 pg/L for 60 min (Wang et al., 2021) were visually inspected by research
staff to determine whether alcohol use occurred.

To promote consistent monitoring, participants from both groups could earn incentives for
wearing the TAC monitoring devices. For the SCRAM device, participants could earn $100
per month for wearing the device continuously without interfering with its operation. For the
BACtrack Skyn device, participants could earn $0.25 for each hour of wearing the device
plus a $5 bonus if worn for >18 hours.

Induction Period—During the first week, participants were introduced to the workplace
contingencies: they could earn $5 per hour for up to 4 hours per day for contacting research
staff each day (Toegel et al., 2020). Participants who contacted research staff 4 out of 5 days
during the first week were invited to continue. During the next 3 weeks, participants were
given a TAC monitoring device and could earn $8 per hour for up to 4 hours per day each
weekday. These devices had different requirements for use, which made it necessary for the
procedures to be tailored to the device used.

The SCRAM device requires that participants provide an alcohol-negative breath sample
prior to use. Because participants had to be abstinent from alcohol to begin using SCRAM,
participants fitted with SCRAM devices could maintain maximum pay if they continued
abstaining from alcohol use. If alcohol use was detected, pay was reset to $1 per hour. After
being reset, pay rates could be raised by $1 per hour (up to $8 per hour) for each day without
alcohol use.

The BACtrack Skyn device does not require that participants provide an alcohol-negative
breath sample to begin using the device. So, incentives for alcohol abstinence were not
provided during the Induction period for participants fitted with BACtrack Skyn. Instead,
incentives were provided for wearing the device each day.

Randomization—Participants who contacted research staff at least 50% of the workdays
during the final 3 weeks of the Induction period were randomly assigned to either

the Abstinence-Contingent Wage Supplement group or the Usual Care Control group.
Randomization was completed using a computerized urn randomization procedure to
balance groups on characteristics that could influence outcome: (1) percentage of Induction
period days with alcohol use as assessed by TAC monitoring device (= rolling median,
Y/N); (2) self-reported abstinence from opiates and cocaine on the Addiction Severity
Index-Lite (Y/N); (3) completed high school or obtained a GED (Y/N); and (4) sex
(male/female). Various staff members involved in the protocol operated the randomization
program. Neither staff, participants, nor researchers conducting analyses were blind to the
conditions. Participants were given written instructions that provided details of their group

Prev Med. Author manuscript; available in PMC 2024 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Novak et al.

Page 5

assignment, and comprehension was assessed through quizzes embedded throughout the
instructions.

Intervention Period—The Intervention period lasted for 6 months, and all participants
were asked to continue wearing their TAC monitoring device. Usual Care Control
participants did not receive employment services nor could they earn stipends or wage
supplements.

Abstinence-Contingent Wage Supplement participants were invited to work with an
employment specialist (Holtyn et al., 2020a). While unemployed, participants could earn
stipends for working with the employment specialist and engaging in job-seeking behavior
for up to 20 hours per week for a wage of about $10 per hour. Stipends were divided

into base pay for hours worked (up to $8 per hour) and performance pay for engaging in
job-seeking behaviors. While employed, participants could earn wage supplements for all
verified hours that they worked in their community job (up to $8 per hour for up to 40 hours
per week, verified by pay stubs).

To earn the maximum amount in stipends and wage supplements, Abstinence-Contingent
Wage Supplement participants had to wear their TAC monitoring device and maintain
abstinence from alcohol, as determined by TAC readings. If a participant’s TAC readings
indicated alcohol use, then their base pay was reset to $1 per hour. Base pay was also reset
for any days in which readings were not available due to not wearing the device. After pay
was reset, the stipend or wage supplement could be increased by $1 per hour (up to the $8
maximum) each day that the participant maintained alcohol abstinence and worked for at
least 5 min.

Study Assessments

Outcomes

Study assessments were conducted for all participants at intake to the study, at the end of the
Induction period, and every month during the Intervention period. For all study assessments,
we administered the Addiction Severity Index-Lite (ASI-Lite), Phoenix Alcohol 30-day
Quantity and Frequency questionnaire, and a questionnaire assessing housing status. At
intake, we also administered the Mini International Neuropsychiatric Interview (MINI)

and a questionnaire to assess participants’ interest in gaining competitive employment.
Participants earned $30 for all study assessments, delivered through reloadable credit cards.

The primary outcome measure was alcohol abstinence. We originally planned to use TAC
measurements as the primary outcome measure. However, because we had to change TAC
monitoring devices, we used self-reported alcohol use as the primary outcome measure
because it was assessed in the same manner for all participants. This decision to change the
primary outcome was made prior to any analyses of TAC data. Participants were considered
abstinent if they reported having 0 drinks of alcohol in the past 30 days (ASI-Lite).
Secondary outcome measures assessed participant employment, poverty levels, and housing
status. Participants were considered unemployed if they reported O days paid for work in the
past 30 days (ASI-Lite).

Prev Med. Author manuscript; available in PMC 2024 November 01.
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Whether a participant’s income was above the threshold for poverty was calculated using
income and age data from the ASI-Lite and 2022 Poverty Thresholds from the US Census
Bureau for one person with no related children living in the home. Total income from the
ASlILite included income from employment, unemployment compensation, welfare benefits
and pension, and social security. Earnings from stipends for working with the employment
specialist or wage supplements were not included. For each monthly assessment, total
income was calculated for the past 30 days and prorated to estimate an annual income,
which was then compared with 2022 Poverty Thresholds from the US Census Bureau.

Adverse events and deaths were monitored and reported to the Johns Hopkins Medicine
Institutional Review Board and a Data and Safety Monitoring Board (DSMB).

Statistical Analyses

Single-time-point measures were analyzed using logistic regression. Measures assessed
monthly were analyzed with a longitudinal logistic regression model. Within-person
correlated outcomes were handled using generalized estimating equations (Zeger et al.,
1988). Drinking days and days employed were converted to percentages (e.g., 6/30 drinking
days per month = 20%) and analyzed using a fractional logit model due to nonnormal
distributions (Meaney and Moineddin, 2014; Zhao et al., 2001). Intention-to-treat analyses
were adjusted for covariates used for stratification (Pocock et al., 2002). Missing values
were imputed as the adverse outcome (e.g., unemployed, living in poverty). Model
parameter estimates from this approach were compared with a method without imputation.
The magnitudes of effects were expressed using odds ratios with 95% confidence intervals.
Tests were two-sided, and p-values < .05 were considered significant. Analyses were
conducted using Stata Statistical Software: Release 15 (College Station, TX; StataCorp
LLC).

We estimated that a total sample of 130 participants was sufficient to detect a betweengroup
difference of 15% in the primary outcome measure with 80% power using a within-person
correlation of 0.69 and an AR1 correlation structure (Liu and Liang, 1997). We stopped
recruitment after randomizing 119 participants because of budgetary constraints.

Protocol Amendments due to COVID-19

Restrictions to address the COVID-19 pandemic were enacted and disrupted the trial.
Specifically, the protocol was changed so that all parts of the protocol could be completed
remotely without in-person visits. Before the amendments, 56 participants had been
randomized into the study groups (28 in each group). We made the following changes.

1) Johns Hopkins University paused all research. 2) We changed the method of completing
screening, intake, and study assessments to being completed remotely over the phone. 3)
We initially used SCRAM devices, which required that participants visit the research unit
for staff to collect data. We changed to BACtrack Skyn devices, which allowed data to be
collected remotely. 4) Therapeutic workplace activities were shifted from on-site to remote.
Originally, during the Induction period participants could earn up to $8 per hour in base
pay for time spent working in the research center plus up to $2 per hour in incentives for
completing modules in a learning program (i.e., their job). Due to the shift to remote work,
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participants no longer had access to the research center or the learning program. Therefore,
attendance in the research center and the $2 per hour incentives for completing modules
were no longer available. Instead, participants were instructed to maintain contact with
research staff by calling or texting every weekday. Participants were paid for each hour of
the workday after they contacted research staff to check in, for up to 4 hours per day.

Study Population

The final Intervention period assessment was completed 10 January 2023. We screened 209
people for inclusion, 57 (27%) of whom were excluded (Figure 1). All participants who
completed the Induction period were randomized. At intake most participants identified

as male, White, and not Hispanic or Latino (Table 1). All randomized participants were
included in all analyses.

Study Outcomes

We completed significantly more assessments (Table 2) from Abstinence-Contingent Wage
Supplement participants than the Usual Care participants.

Alcohol Use—During the Intervention period, Abstinence-Contingent Wage Supplement
participants reported abstaining from alcohol at a significantly higher rate than Usual Care
participants (Figure 2 and Table 2).

Employment—During the Intervention period, Abstinence-Contingent Wage Supplement
participants reported a significantly higher rate of employment and significantly more days
employed than Usual Care participants (Figure 2 and Table 2). The cumulative percentage
of participants ever employed (from intake through end of Intervention period) was similar
between groups.

Figure 3 shows paystub-verified patterns of employment for Abstinence-Contingent Wage
Supplement participants. During the Intervention period, 41 participants (66.1%) submitted
paystubs during the intervention. Of those employed, the median latency to first employment
was 4.0 weeks. Note that 8 participants (12.9%) were unable to work due to COVID-19
restrictions, which may have mitigated the effect of the intervention on employment
outcomes.

Poverty and Homelessness

During the Intervention period, Abstinence-Contingent Wage Supplement participants
reported incomes above the federal poverty level significantly more often than Usual Care
participants (Figure 4 and Table 2). The cumulative percentage of participants with incomes
ever above the federal poverty level (from intake through end of Intervention period) was not
significantly different. The two groups did not differ in the rates that they reported having
stable housing (Figure 4 and Table 2).

Prev Med. Author manuscript; available in PMC 2024 November 01.
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Adverse Events

Participants reported 26 adverse events. Eleven adverse events occurred during Induction
period before randomization and 15 adverse events occurred during the Intervention period
(3 Usual Care, 12 Abstinence-Contingent Wage Supplement). Nine adverse events were
related to study participation, primarily due to TAC monitoring devices that were used in
the study protocol. Eight of these events included occurrence of rash or cuts and abrasions
related to the SCRAM devices. One event included the occurrence of rash related to the
BACtrack Skyn device. The remaining 17 adverse events did not appear related to study
participation.

Following randomization, 12 participants quit the study (9 Usual Care, 3 Abstinence-
Contingent Wage Supplement). Seven participants (all Usual Care) quit because they no
longer wanted to wear the SCRAM device, and one intervention-group participant quit
because they could not wear SCRAM in their new job. One intervention-group participant
quit after a pay reset. The remaining reasons for quitting did not seem related to study
participation.

Discussion

This randomized clinical trial showed that abstinence-contingent wage supplements

can promote and maintain alcohol abstinence and employment for those experiencing
homelessness and alcohol use disorder. Participants randomized to an Abstinence-
Contingent Wage Supplement group could earn stipends for working with an employment
specialist and wage supplements for working in a community job. To maintain the highest
pay from stipends and wage supplements, participants had to abstain from alcohol use,
which was continuously monitored via wearable alcohol biosensors. Relative to participants
randomized toa Usual Care group, Abstinence-Contingent Wage Supplement participants
reported significantly higher rates of alcohol abstinence, employment, and incomes above
the poverty level.

Use of a remote alcohol monitoring procedure may also be an improvement over some
prior studies. Previous studies that used in-person monitoring methods were limited by
requirements on staff or participants to travel to collect breath samples (e.g., Koffarnus et
al., 2011). Remote alcohol monitoring decreases the burden required to provide effective
treatment. Refinement of remote alcohol monitoring procedures may represent an important
opportunity to reduce disparities associated with contingency management availability.

The present study examined the effects of a model for promoting community employment.
Results replicate findings from prior research showing that abstinence-contingent wage
supplements can promote employment and help patients with substance use disorder escape
poverty (Holtyn et al., 2020b). The present results represent an important extension by
demonstrating that abstinence-contingent wage supplements are effective in promoting
abstinence from a different target substance, alcohol, and for an important subset of the
population, individuals experiencing homelessness. These findings also build on previous
studies demonstrating that abstinence-contingent housing and work therapy could promote
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cocaine abstinence among people experiencing homelessness (e.g., Milby et al., 2000,
2010).

Some limitations should be noted. First, the primary outcomes were obtained through
participant self-report. Although participant reports of alcohol use during monthly
assessments did not affect stipend and wage supplement pay, participants in the intervention
group may have been less likely to report alcohol use to study team staff during assessments
(e.g., Langenbucher and Merrill, 2001).

Another limitation involves the acceptability of our alcohol measurement procedures.
Although SCRAM has been validated in previous studies and judged to be a good
measurement system for alcohol use (e.g., Barnett et al., 2017; Dougherty et al., 2014;
Dougherty et al., 2015), some participants in our study found aspects of the device to

be objectional, which is also consistent with previous studies (e.g., Barnett et al., 2011).
The present study involved one of the longest continued uses of the SCRAM device in a
research study to date (6 months). In the present study, seven participants requested that
their SCRAM device be removed at least once during the study, four of whom discontinued
use of SCRAM. Clearly, despite the convenience and validity of the SCRAM device, its
acceptability may be a barrier for long-term use in alcohol monitoring.

Although the BACtrack Skyn device was generally found to be acceptable by participants,
its usage presented two main challenges with validity. First, because the device could be
easily removed by participants, we faced challenges in determining if devices were being
worn at all and if the study participant was the person actually wearing the device. Although
we included procedures to increase our confidence that study participants were wearing the
device, BACtrack Skyn devices do not allow for the same level of confidence as SCRAM.
Finally, the extent to which changes in TAC readings correlated with meaningful alcohol use
was unknown and varied widely across devices. Together, these features of the BACtrack
Skyn device may limit its utility in the long-term monitoring of alcohol use. We recommend
that researchers interested in monitoring alcohol use consider an alternative, such as the
smartphone integrated breath-sample technology that has become more prevalent in recent
years (e.g., Koffarnus et al., 2018; Koffarnus et al., 2021; Oluwoye et al., 2020).

A final consideration is regarding the of participants who were enrolled in the Induction
period but were not randomized into the study groups. Of the 33 participants not
randomized, 23 were because they did not meet check-in requirements. These requirements
help ensure that resources are being allocated to participants most likely to complete

the intervention, thereby reducing costs. However, the failure to maintain participant
engagement at early stages might limit intervention impact.

Conclusion

In summary, this study demonstrated that abstinence-contingent wage supplements can

be effective in promoting alcohol abstinence and employment in people experiencing
homelessness and alcohol use disorder. Despite the shortcomings of the alcohol monitoring
system, we promoted self-reported alcohol abstinence and employment, and helped people
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escape poverty. We hope that abstinence-contingent wage supplements can address other
socially relevant problems and populations.

Acknowledgements

Funding/Support The work was supported by the National Institute on Alcohol Abuse and Alcoholism and
the National Institute on Drug Abuse of the National Institutes of Health under grants RO1AA024101 and
T32DA07209.

Role of the Funder/Sponsor

The funders had no role in the study design, data collection, data analysis, data interpretation or writing of the
report.

References

Barnett NP, Celio MA, Tidey JW, Murphy JG, Colby SM, Swift RM, 2017. A preliminary randomized
controlled trial of contingency management for alcohol use reduction using a transdermal alcohol
sensor. Addiction 112:1025-35. 10.1111/add.13767 [PubMed: 28107772]

Barnett NP, Tidey J, Murphy JG, Swift R, Colby SM, 2011. Contingency management for alcohol
use reduction: A pilot study using a transdermal alcohol sensor. Drug and Alcohol Dependence
118:391-99. 10.1016/j.drugalcdep.2011.04.023 [PubMed: 21665385]

Courtney JB, Russell MA, Conroy DE, 2023. Acceptability and validity of using the BACtrack
skyn wrist-worn transdermal alcohol concentration sensor to capture alcohol use across 28 days
under naturalistic conditions — A pilot study. Alcohol 108:30-43. 10.1016/j.alcohol.2022.11.004
[PubMed: 36473634]

Dougherty DM, Hill-Kapturczak N, Liang Y, Karns TE, Cates SE, Lake SL, Mullen J, Roache
JD, 2014. Use of continuous transdermal alcohol monitoring during a contingency management
procedure to reduce excessive alcohol use. Drug and Alcohol Dependence 142:301-06. 10.1016/
j.drugalcdep.2014.06.039 [PubMed: 25064019]

Dougherty DM, Karns TE, Mullen J, Liang Y, Lake SL, Roache JD, Hill-Kapturczak N,
2015. Transdermal alcohol concentration data collected during a contingency management
program to reduce at-risk drinking. Drug and Alcohol Dependence 148:77-84. 10.1016/
j.drugalcdep.2014.12.021 [PubMed: 25582388]

Fairbairn CE, Kang D, 2019. Temporal dynamics of transdermal alcohol concentration measured via
new-generation wrist-worn biosensor. Alcoholism: Clinical and Experimental Research 43:2060—
69. 10.1111/acer.14172 [PubMed: 31469451]

Fazel S, Geddes JR, Kushel M, 2014. The health of homeless people in high-income countries:
descriptive epidemiology, health consequences, and clinical and policy recommendations. The
Lancet 384:1529-40. 10.1016/s0140-6736(14)61132-6

Fazel S, Khosla V, Doll H, Geddes J, 2008. The Prevalence of Mental Disorders among the Homeless
in Western Countries: Systematic Review and Meta-Regression Analysis. PLoS Medicine 5:e225.
10.1371/journal.pmed.0050225 [PubMed: 19053169]

Fischer PJ, Breakey WR, 1991. The epidemiology of alcohol, drug, and mental disorders among
homeless persons. American Psychologist 46:1115-28. 10.1037/0003-066X.46.11.1115 [PubMed:
1772149]

Holtyn AF, Toegel F, Subramaniam S, Arellano M, Leoutsakos J-M, Fingerhood M, Silverman

K, 2020a. Financial incentives promote engagement in employment services for unemployed
adults in treatment for opioid use disorder. Drug and Alcohol Dependence 212:107982. 10.1016/
j.drugalcdep.2020.107982 [PubMed: 32370931]

Holtyn AF, Toegel F, Subramaniam S, Jarvis BP, Leoutsakos J-M, Fingerhood M, Silverman K,
2020b. Abstinence-contingent wage supplements to promote drug abstinence and employment: A
randomised controlled trial. Journal of Epidemiology and Community Health 74:445-52. 10.1136/
jech-2020-213761 [PubMed: 32086373]

Prev Med. Author manuscript; available in PMC 2024 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Novak et al.

Page 11

Koffarnus MN, Bickel WK, Kablinger AS, 2018. Remote Alcohol Monitoring to Facilitate Incentive-
Based Treatment for Alcohol Use Disorder: A Randomized Trial. Alcoholism: Clinical and
Experimental Research 42:2423-31. 10.1111/acer.13891 [PubMed: 30335205]

Koffarnus MN, Kablinger AS, Kaplan BA, Crill EM, 2021. Remotely administered incentive-based
treatment for alcohol use disorder with participant-funded incentives is effective but less accessible
to low-income participants. Experimental and Clinical Psychopharmacology 29:555-65. 10.1037/
pha0000503 [PubMed: 34110885]

Koffarnus MN, Wong CJ, Diemer K, Needham M, Hampton J, Fingerhood M, Svikis DS, Bigelow
GE, Silverman K, 2011. A randomized clinical trial of a therapeutic workplace for chronically
unemployed, homeless, alcohol-dependent adults. Alcohol and Alcoholism 46:561-69. 10.1093/
alcalc/agr057 [PubMed: 21622676]

Langenbucher J, Merrill J, 2001. The Validity of Self-Reported Cost Events by Substance
Abusers:Limits, Liabilities, and Future Directions. Evaluation Review 25:184-210.
10.1177/0193841x0102500204 [PubMed: 11317716]

Larimer ME, Malone DK, Garner MD, Atkins DC, Burlingham B, Lonczak HS, Tanzer K, Ginzler
J, Clifasefi SL, et al. , 2009. Health Care and Public Service Use and Costs Before and After
Provision of Housing for Chronically Homeless Persons With Severe Alcohol Problems. JAMA
301:1349-57. 10.1001/jama.2009.414 [PubMed: 19336710]

Liu G, Liang K-Y, 1997. Sample size calculations for studies with correlated observations.
Biometrics:937-47. [PubMed: 9290224]

Meaney C, Moineddin R, 2014. A Monte Carlo simulation study comparing linear regression,
beta regression, variable-dispersion beta regression and fractional logit regression at recovering
average difference measures in a two sample design. BMC Medical Research Methodology 14:14.
10.1186/1471-2288-14-14 [PubMed: 24461057]

Milby JB, Schumacher JE, McNamara C, Wallace D, Usdan S, McGill T, Michael M, 2000. Initiating
abstinence in cocaine abusing dually diagnosed homeless persons. Drug and Alcohol Dependence
60:55-67. 10.1016/S0376-8716(99)00139-8 [PubMed: 10821990]

Milby JB, Schumacher JE, Wallace D, Vuchinich R, Mennemeyer ST, & Kertesz SG, 2010.

Effects of sustained abstinence among treated substance-abusing homeless persons on housing
and employment. American Journal of Public Health 100:913-18. 10.2105/AJPH.2008.152975
[PubMed: 19833998]

Oluwoye O, Kriegel L, Alcover KC, McPherson S, McDonell MG, Roll JM, 2020. The dissemination
and implementation of contingency management for substance use disorders: A systematic review.
Psychol Addict Behav 34:99-110. 10.1037/adb0000487 [PubMed: 31259569]

Pocock SJ, Assmann SE, Enos LE, Kasten LE, 2002. Subgroup analysis, covariate adjustment and
baseline comparisons in clinical trial reporting: Current practice and problems. Statistics in
Medicine 21:2917-30. 10.1002/sim.1296 [PubMed: 12325108]

Silverman K, Holtyn AF, Toegel F, 2019. The utility of operant conditioning to address poverty
and drug addiction. Perspectives on Behavior Science 42:525-46. 10.1007/s40614-019-00203-4
[PubMed: 31976448]

Toegel F, Holtyn AF, Subramaniam S, Silverman K, 2020. Effects of time-based administration of
abstinence reinforcement targeting opiate and cocaine use. Journal of Applied Behavior Analysis
53:1726-41. 10.1002/jaba.702 [PubMed: 32249414]

Wang Y, Fridberg DJ, Shortell DD, Leeman RF, Barnett NP, Cook RL, Porges EC, 2021. Wrist-worn
alcohol biosensors: Applications and usability in behavioral research. Alcohol 92:25-34. 10.1016/
j.alcohol.2021.01.007 [PubMed: 33609635]

Zeger SL, Liang K-Y, Albert PS, 1988. Models for longitudinal data: A generalized estimating
equation approach. Biometrics: 1049-60. 10.2307/2531734 [PubMed: 3233245]

Zhao L, Chen'Y, Schaffner DW, 2001. Comparison of Logistic Regression and Linear Regression
in Modeling Percentage Data. Applied and Environmental Microbiology 67:2129-35. 10.1128/
AEM.67.5.2129-2135.2001 [PubMed: 11319091]

Prev Med. Author manuscript; available in PMC 2024 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Novak et al.

Page 12

Highlights
. Abstinence-contingent wage supplements sustained self-reported alcohol
abstinence
. Abstinence-contingent wage supplements promoted employment
. This intervention could address poverty, homelessness, and alcohol use
disorder
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5 Over 55 years old

14 Not experiencing homelessness

19 Did not meet unemployment criteria
7 Did not meet alcohol use criteria
1 Pregnant or breastfeeding
3 Declined to wear SCRAM device
7 Other

A

152 Enrolled in Phase 1

>

33 Excluded
3 Did not complete induction
30 Did not complete Phase 1

A

119 Randomized into Phase 2

\ 4 l Allocation ) A4

57 Allocated to Usual Care Control group

57 Received allocated intervention
0 Did not receive allocated intervention

62 Allocated to Abstinence-Contingent Wage
Supplement group
62 Received allocated intervention
0 Did not receive allocated intervention

\ 4 Follow-up \ 4
L J

4 Did not complete any assessments
9 Discontinued intervention

2 Did not complete any assessments
3 Discontinued intervention

\ 4 Analysis Y
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57 Analyzed
0 Excluded from analysis

62 Analyzed
0 Excluded from analysis

Figure 1.

CONSORT Diagram (United States, 2019-2022)
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Figure 2.

Self-reported alcohol abstinence (top panel) and employment (bottom panel) at intake (Int),
at the end of Induction, and across consecutive months during the Intervention period

(United States, 2019-2022)
Note. Missing assessments were coded as not abstinent and unemployed.
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Verified employment patterns for participants in the Abstinence-Contingent Wage
Supplement group over the 26-week intervention period (United States, 2019-2022)

Note. Each row represents a single participant’s hours worked from each consecutive week
during the 26-week intervention.
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Figure 4.
Poverty (top panel) and housing status (bottom panel) at intake (Int), at the end of Induction,

and across consecutive months during the Intervention period (United States, 2019-2022)
Note. Missing assessments were coded as experiencing poverty and homelessness.
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Table 1

Participant Demographic Characteristics Assessed at Intake (United States, 2019-2022)

Usual Care  Abstinence-Contingent Wage All
(n=57) Supplement (n=62) (N=119)
n (%) n (%) n (%)

Mean Age (SD) 39.6 (8.5) 39.2 (7.7) 394 (8.1)
Sex

Male 49  (86) 52 (83.9) 101 (86.3)

Female 8 (14 10 (16.1) 18 (3L.7)
Race

Black 24 (42.1) 19 (306) 43 (36.1)

White 31 (54.4) 42 (67.7) 73 (613)

Native American/ American Indian 1 (1.8) 0 0) 1 (0.8)

Native Hawaiian/Pacific

Islander 0 0) 1 (1.6) 1 (0.8)

Other 1 (L8) 0 (0) 1 (0.8)
Hispanic or Latino

Yes 1 (18) 3 (4.8) 4 (34)

No 54 (94.8) 58 (935) 112 (94.1)

Prefer not to answer 2 (3.5) 1 (1.6) 3 (2.5)
High school diploma or GED 47 (82.5) 50 (80.6) 97 (82.9)
Alcohol Abstinent, past 30 days 17 (29.8) 20 (32.3) 37 (31.1)
Employed =1 day in past 30 days 7 (12.3) 2 (3.2) 9 (7.6)
Out of Poverty? 1 (18 0 0) 1 0.8)
Housed 0 O] 0 0) 0 (0)
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Table 2

Outcome Measures Collected from Monthly Assessments During the Intervention Period (United States,
2019-2022)

Percentage
Usual  Abstinence-Contingent Wage
Care Supplement 95%
(n=57) (n=62) OR Cl p

Collection Rate
Self-Report Assessments 74.9 866 22 11-43 .020
Alcohol Use Outcomes
Alcohol Abstinence (%)

Missing = Not Abstinent 60.2 828 34 1863 <.001

Missing = Missing 80.5 96.0 6.1 20-187 .002
Drinking Days (past 30)

Missing = Missing 2.0 02 01 00-12 .068
Employment Outcomes
Employed (%)

Missing = Unemployed 31.6 513 26 1544 <.001

Missing = Missing 422 59.3 23 1341 .004
Ever Employed (%)

Missing = Unemployed 70.2 855 1.0 04-23 .988
Days Employed (past 30)

Missing = Missing 7.3 118 22 12-42 .014
Economic Outcomes
Out of Poverty (%)

Missing = In Poverty 16.7 382 37 20-71 <001

Missing = Missing 22.3 441 32 1.7-6.2 <.001
Housed (%)

Missing = Not Housed 33.6 392 13 07-22 .380

Missing = Missing 44.9 453 1.0 05-17 .926
Ever Out of Poverty (%)

Missing = In Poverty 45.6 66.1 24 1.0-6.0 .056

Note. Poverty status was calculated using income and age data from the Addiction Severity Index-Lite and 2022 Poverty Thresholds from the US
Census Bureau for one person with no related children. OR = odds ratio, Cl = confidence interval.
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